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. What is the Management Cycle?

Appropriate management and operation of TVET can be applied to the "PDCA cycle® as
a flow from the human resources needs of the industry to evaluation and improvement of
the training.

Figure 1 and 2 shows a relation amang PDCA cycle and a general educational training.
In addition, GCT as TVET institution should clarify the issues in the TVET process, and
shall take measures to resolve it.

Therefore, GCT is required to back up the attitude of staffs in systematic for the problem-
solving.
Table 1 shows “PDCA cycle and TVET basic process in GCT”

Figure 1: "The Cycle of Educational Training"

The Cycle of Educational Training

IV. Basic Procedure of Management Cycle in GCT
GCT will further hen a coll; ion with

as improving the curriculum that matched the industry needs and increasing employment

by industrial linkage, such

opportunities for graduates,
For that purpose, activities according to the training management cycle are required as
shown in Table 1.

From the next seetion, chapters will be explained according to the flow of TVET in GCT.

Figure 2 “The Concepts of Management Cycle™
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Table 1: PDCA cycle and TVET basic process in GCT

PDCAcycle.

'NET basic process In‘G‘CT

1) Ientifying human resources needs from the industrial

sector

2) Training subject development or set-up
3) Curriculum development or revision

4) Preparation of facility and machinery

Do

1) Preparation of training materials

2) ion of training (theory and practice)

Check

1) Evaluation of training contents

2) Evaluation of training level

3) Participant achievement test

4) ion whole of training course and subject

Action

1) Improvement of identifying human resources needs
2) Improvement of course and subject

3) Improvement of curriculum

4) Improvement of training contents and method

5) Revision of training material

6) Revision of evaluation method

Chapter 1

Identifying Human Resources Needs

1. Identifying industrial trends
2. Identifying human resources needs
1) Survey main points, contents & details

2) Survey method
3) Survey plan

4) Survey Implementation
3. Needs Analysis and Report
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2. Identifying human resources needs
It's necessary o identify human resources needs at least once every year, GCT can use it
for revises of TVET contents.
The examples of Identifying human resources needs are as below.
1) TNA (Training Needs Assessment)
2) Industrial linkage survey
3) Questionnaire from GCT graduates
Aot of direct opinion from the enterprises is obtained, so Identifying human resources
needs will be important data of GCT operation and management,
The identifying of the human resource needs should be considered the following items.

Table 4: The i of the human resource needs
1) Survey main points, contents or details
The identifying 2) Survey method
of the human rescurce needs | 3) Survey plan
4) Survey

1) Survey main points, contents or details
“The main points of the survey contents are as follows, and detailed items of survey items
are determined from these,

Table 5: Survey Main Points
i ) Employ adoption No. and field
ii ) Technical innovation
iii) Required employee ability
iv) Facility & Machinery
v ) Accepting GCT intemship
vi) Training for employees
vii) Request or expectation to GCT
Vi) Others

Survey main points

An example of survey contents or details in Training Needs Assessment (TNA) is shown
on the table 6.
JICA recommend to make survey item with this example and use il as basic data of human

resources needs,

Table 6: “Example of TNA Contents & details”

TNA Cotents

[No. Survey Details No. Survey Details
1 Date of Survey 13 Adoption of engineers
2 Company name 14 Adoption level
3 Industrial field 15 Training for employees
4 Location 16 Intemship from GCT
5 Date of foundation 17 No. of GCT graduates
6 Representative 18 Adoption of GCT graduates
7 Interviewer 19 | Comments of GCT cumiculum
8 Main Products 20 | Attendance for GCT seminar
9 Nu:m‘:':mif:;?es 21 Lecturer from company
10| en ey | 22|  OJTfor GCTinstnctors
11| Necessary technique and skil | 23 |  GCT seminar for company
12 Technical problem 24 Others
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2) Survey method

‘There are 3 kinds of survey method in TNA and Industrial Linkage survey, and something
suitable is selected from those.

And also, it's possible to use a combination of these.

Table 7: Survey method

i ) Document survey
Survey method ii ) Questionnaire survey
iii) Interview survey

Figure3: Survey method

1) Document survey

3) Survey plan

GCT Should decide about the next item as a plan of the TNA and Industrial Linkage
survey.

When working an enough plan and survey, it's necessary to know that a good result is

obtained.

Table 8: Survey plan

i) Survey period
iil) Surveyor

iii) Survey target
iv) Budget

Survey plan

4) Survey Implementation

Alzo, GCT should decide the next item when implement the TNA and Industrial Linkage
survey

An example of a TNA questionnaire is shown on the table10.

In addition, questionnaire of industrial linkage surveys emphasize the item on

strengthening of the collaboration between GCT and industrial sector (Table11).

Table 9: Survey Implementation
i) Implementation date
ii ) Implementation Person
iii) Decision of question
Survey iv) Preparation of data material
Implementation | v) Questionnaire sheet making
vi ) Collection of questionnaire
sheet
vii) Classifying questionnaire sheet

Graduate's opinion is also helpfal.
It's also necessary to take up request to GCT from them for a questionnaire in the half of
year or 1 year later after graduation,

Opinion collection has the following methods.

- Mail questionnaire and replies- Available by reg and i

- Visit to the enterpriso surveys and interviews

Figure 4: Preparing Graduate's Questionnaire
T
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Table 10: *Example of TNA sheet’

TRAINING NEEDS ASSESSMENT

T dais of survey (amy]| larviewers \
Gompany
Ingustriad Classificaton
Location
epreseniaive
Dateoffoxrctnion |
warim, | : i
o e o | Vite collar T Engineerng
Humbers o empiojee: 5 - ‘
1 Ml oar, Musmbarsl)
Machinery and Equipment Yoar n—m‘ Machinesy and Equipment Year | Musber
Ficane e e et oF e
Tachnician's adoption and numiers of them Yes Mambars: o

(The meshnts of education and wraining for employees

Wi you ke 10 accept mioduciion of Inlemship fram = =

foe1? s

{Coud you wike condibonts) il yesT

IHouw many GCT's graduries have you ever adapd? Yeos o Pumbers:
CH

IWould you ke 10 adopt GGT's gradustes? Yes o

[Plaasa wris your raquest) and axpeciations 18 661
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Table 11: "Example of Industrial Linkage Survey Sheet"

INDUSTRAL LINKAGE SURVEY

82 eateation 000l 1400000

i suamars:

= | R EXE

—r.
[ 1

[Pariepancn 1o Tasancal Tamngs:

o

Cours =
sarispants

oot

oz

o

=0

s

Pian fram 2016

TpTe— o G018

o Yo or by en o

Futre plan o your company

i ikt i e
-

[Engieans] Teshneiane]

[T P ot vctusion of machinary na scpmant

T Fumber  [Mamaioas = —

[ocperston wah ccTa

[E S p—r———]
Stang pare:
Bant rat et improsemenes
(pirisea 2 th GO eameatim
SR STS————
It paicgatn in B rosrubmart amnar f GCTa: e, wa dahava. i, wo o have
{are yea ireestes i e semivar By GCTa 5 the arsrnas?
fean veurcompany dapazs s 1 65187

Can yous corpany sccaps ces Seem BGT4?

| rtnrvmeers mpreasion

3. Needs Analysis and Report

It's important to analyze and organize TNA Industrial Linkage survey and the graduate
questionnaires, they give the development of TVET and management of CGT in the future.
Therefore, the analysis of needs and organize of survey results are performed by the next
prosedure.

Table 12: Needs Analysis

i) Collection of data

ii ) Analyzing of whole data

iii) Analyzing of training needs from industry (company)
iv) Organizing educational training challenges

v ) Checking of training duty, ability and |evel

vi) Making a survey repart

Needs Analysis and Report

The indication af the result of analysis can be understood by everyone using following
chart and graph.
[t's important to share the information about the arrangement.of the analysis of the survey

resulls and tra

& challenges to the stakehalders.

lized ns basic material of the next survey activities.

Because, they can be

Figure 5: Example Graph

Category of Products

Figure 6: Example Graph

Total Number of Machines in 202 Companies

Figure 8: Example of Survey Report (Summary)
EXECUTIVE SUMMARY OF THE SURVEYS
Baseline survey, Training Needs Assessment (TNA) and Industrial Linkage Survey
[Introduction:
Three surveys were done in the Project for Strengthening DAE in Mechanical Technology|

in Punjab Province in the Islamic Republic of Pakistan (hereinafter, *Project”).
(1) Baseline Survey,
(2) Training Needs
(3) Industrial Linkage Survey

The method and the schedule of the survey is as follows.

Assessment (hereinafter, “TNA")

(1) Method: Questionnaire to 13 colleges (Baseline survey) and 202 enterprisey
(TNA and Industrial Linkage Survey).

(2) Schedule: Asked principals of 13 colleges on 10 March 2016, Then eachj
college collected data from inside and enterprises around the college.

{3) The project team summarized, analyzed the daia.

Data source!
(1) Colleges: 13 colleges that are the target of the Project
@ 196 participated in the survey

(3) Enterprises: 202 enterprises participated in the survey.

[Findings:

[The result shows that the size of the colleges varies a lot. The annual budget varies fromf
14 million to 218 million PKR. Also, number of students of students is from 50 to 1,100,
The ages and experience of instructors show some problem. 41% of the instructors ard
9% of the instructors has experience of 5 years or less. These dat

er 50 years old.
khow that continuity of knowledge and skills is a big challenge.

The sel of skills and of instr shows that they think tha
heir knowledge and skills is low on WEDM, Machining Center and CAD is low and high
n Lathe and Metal Work Machining.

IThe survey (o the enterprises shows that enferprises wants graduates with practica

kkills and discipline, and hope the curriculum of GCTs to be more practical, 1o be updat

fand to focus on discipline. The enterprises have interests in the relation with GCTs, 78%

lof the enterprises have willing to accept interns and 71% have the capability to accept.

(Conclusion & Recommendations:

The result of the surveys shows the importance of practical skills, especially new
ltechnology, and discipline and the challenges of sustainability. These points of view ard
lrecommended in the training management cycle, curriculum revisions, equipmend
procurement and the master trainings and training of trainers. Also, the enhancement

of industrial linkage such as internship is in line with the industrial sector’s expectation

19
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1. Revision of training final goal
It is necessary to reconsider what kind of ability a student should learn after an end of
training,

In detail of the training final goal are the following

Table 14: Revision of training final goal

1) Clarification of the vocational duties and functions
2) Clarification of vocational ethics and the attitude
3) ion of

Revision of training
final goal

1) Clari ion of the ional duties and functi
This should be stipulated the necessary role of employment and entreprencurship

expected after an end of training.

(Example)
“A graduate can do machinery materials and
process of operation a supervisor in a site of an 2

2) Clarification of vocational ethics and the attitude

This should be stipulated the norms, the behavior and the cooperation in carrying out
their duties

It means attitude and activity of reporting, communication, consultation and emphasis of

safety within an enterprise.

(Example)

“A graduate can find the way of problem solving when there was a defect on the
management by reporting it to a boss and seeking an instruction as well as asking an
opinion from a site workers.”

3) Reconsideration of qualification

This should be consider the future qualifications as well as giving of qualification of DAE.

(Example)
“Due to the globalization of the company, GCT should aim the improvement of English

22

ability to the student.”

Figure 9: Discussion for Problem solving

23
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2. Revision of training objectives and level of course subjects

It's necessary Lo reconsider the training final goal, the level and time of the subject which
require to train the technique and skill, related knowledge composed the vocational duty
and the function.

Table 15: Revision of training objectives and level of course subjects
1) Subject objective level

Y2 2 o 2) Training time
Revision of training objectives 5
% 3) Instructor in charge
and level of course subjects o
4) Training place and equipment

5) Instruction method

(Example) Subjects are classified as follows.
Table 16: Subject Classification

Classification Subject Name (Example)
Basic theory Basic Engineering Drawing, Basic CAD etc.
Couse | Basic (P ) Practice, etc.
Subject Applied theory Applfed Mechanics )
Applied Thermodynamics, etc.
Applied workshop (Practice) | CAD/CAM CNC Machines etc.

1) Subject objective level
The standard of the arrival goal of each subject shows the degree of acquisition of the
technic and skill, the related knowledge and the attitude.
They are the items which are checked and estimated specifically after training.
The bas
Using the three of ability, graduates can solve the various problems on the work, and they
look for the productivity, the efficiency, devels and imy Lin the production

site of the enterprise.

bility of the followings are desired o execute vocational work in particular.

Table 17: Ability and Classification

Ability Classification
Having an enough knowledge about the work [ knowledge
Having a certain technic and skill about the work Technic and Skill
Having a sincere posture, attitude and preparation on the work | Attitude
24
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Figure 10: “Objective level about a person
(Relation among knowledge, skill and attitude)*

Objective level about a person

Skill Knowledge

Attitude




3) Members
Master trainers of GCT'RR, GCTFSD and several GCT instructors of each subject are
chosen as the key members, The curriculum department of TEVTA will be a secretariat.

Table 28: Members

i ) TEVTA Curriculum department
Members ii ) Master trainers

iii) GCT instructors in charge

4) Points of discussion
The following items should be considered with the references.

Table 29. Points of discussion

i ) Adding new technology items

ii ) Revision of proper technical terms

iii) Efimination of the low item of the necessity
Points of discussion | iv) Unification of the items overlapping

v ) Resetting of training time in appropriate

vi) Adjustment of the training level of the contents
vii) Other related point

an
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Table 30: Curriculum Revision Example
("Industrial Planning & Production Method™)

<h Present New
1| Industrial planning 3| Incustial planning 3 Chapt'ers
11 Need of ndustnal planning s | 11 Needefindustial pianning
12 i 2 i
2 | Sie selection for industy 2 | Site selection %
21 Ecoromical  and  technical  factors. 21 Ecanomical and technical factors consadenng . . .
tctory st Training Preparation
3 | Plantlayout 4 | Layout 4
31 Definidon 31 Introduction to layout
32 Copcives 12 Types oflayout
33 Types 33 Good layout s
34 Citwiafor @ good layout 14 ration of a layout 1. Training Schedule
35 Advantages of a good layoul
A3 PRy Bk e ETITIT S 8 1) Annual Training Schedule
4 | Production Methods 3 | Produstion Methods. 3 g A
41 Introdudion o producson 41 Iniroducion to producion ﬂ)i’mnd'l‘tmmsmﬂi’lﬂe
42 Important types of producton 4.2 Types of production 3) Timetable
4.3 _New trend of types of
5 | JobAnlysis & | JobAnalyss 5 o 4
5.1 Motion sudy 51 Modon stucy 2. Training Budget Plan
52 Time study 52 Time study
& | Production planning and control 4 Preduction planning and control 4 P 15 .
sl s i Training Facility and Machinery Plan
B2 Produchon control 62 Preduchion centrol
1 63_Improvemant of produciilly
7 | Qualty assurance 2 | Qualty assurance 3
7.1 Inspection 71 Inspection
72 Qualty control 7.2_Quality control {Quality
mana
73 control circle
8 | Maintenance 4 | Mainfenance 1
81 i iepar 81 ty of mar
82 Types of manterance 82 Types of mainiznance
83 Compaison of dffeent types of Total n
mainiznance
B84
9 | Costdetermination and contral 2 Costdetermination and control 2
91 Costcalculafion of indusirial product 9.1 Castcaiculaton of industrial product
82 Costcontd 192 Costcontrol
10 | Store operation in industry 2 | Stom operation 2
101 Receipt of store ftams 101 Receipt of store items
102 Records of store 102 _Issue of store flems
103 lssue of store hems
Remark : Red & underline parts are rovised items.
32 33
It's necessary to make a training impl plan for p of TVET. 1. Training Schedule

This is the necessary drafting item for the training time management and the budget
control of the TVET.

Table 31: Activity of the training preparation

No Activity

1 | Training Schedule

2 | Training Budget Plan

3 | Training Facility and Machinery Plan

34

An annual or a period schedule and daily o a weekly timetable are included in the
training schedule.

Table 32: Training Schedule

i ) Annual Training Schedule
Training Schedule ii ) Period Training Schedule
iii) Timetable

An example of period training schedule and timetable are shown as next tables.

Table 33: “Example of Training schedule”

raining Schedule (Example)
Tstmonth Znd 3 month
St [ (Al 0 ERE T EAR RN AR K
opening & saving 2 1n
o
]
@ Editing text ===
@ -
= 319 2
Ig tables 2 B OO 2 ) 21 G =
w7
« oraphics 2
E proparation for printing | 24 jaj2
= . .
= -— 17191019 10 10 (12
5.7
sheet formatiing 12
g functions 2 0114
5
% insert charts 2 3le
H data manipuiations 2 I [ 1 5 16
% [RET]
i printing 12 — tul
0 % [RKIAKT KIAKIARTN I
Sh B O I N K KR KRN
Starting Business 12 S N U O ) e W 3 7 (I W2 2
[
2 Final Evaluaton 4 ] L ) ] o
o 2| [ 2
Opening & Closing ceremony | 4 .
= 5 ENEH K W EN I R YR N
. Total 24 4 12020 202020 |20 )29, 20,120 | 20,320 ]|
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Table 34: *Example of Weekly Timetable"

2. Training Budget Plan

It is necessary to decide about a rough estimate of the budget or the expenses of the

Weekly Timetable machinery and educational ials cost beforehand.
TIME MONDAY TUESDAY WEDNESDAY | THURSDAY FRIDAY About this format and how 1o request, it needs to conform to the systen of TEVTA and
GCT.
ELECTRICAL EFI ENGINE
7:00~8:00 | PRINCIPLES ENGINE SR ACTUATOR | piagNosis
| M Tahir | Taywb | M Tahr M Tahr | Tayuwb
5:00~8:10 Short Break 3. Training Facility and Machi Plan
8:10~0:10 | PRACTICE ENZFI‘NE SENSOR ACTUATOR Dﬁ’gg;s A management list for the training facility and machinery plan is prepared about the
u = T TRTT T Tk training ach 'y and
nF. a r a
T e B & Machinery and materials are prepared in order to train the cach subject of GCT.
The next items are listed of training facility and machinery plan.
PRACTICE | PRACTICE PRACTICE | PRACTICE | PRACTICE
9:20~10:20
UsmanF. M_Al M. Al Usman F. Usman F. Tabele 35: Training Facility and Machinery Plan
10:20~10:40 Short Break 1) Name of Machinery
10:40~11:40 | PRACTICE | PRACTICE | PRACTICE PRACTICE PRACTICE i) Existing Quantity
: H iii) Specification
UsmanF M_AL M. AL UsmanF. Usan r
11:40~11:50 reak / PRAY TIME i - iv) Maker (Manufacturer)
Training Facility §
and Machinery Plen v) Type of Machinery
i
11:50~12:50 | PRACTICE | PRACTICE | PRACTICE PRACTICE PRACTICE Y viy Supplier
UsmanF. M_Al Usman F Usman F. Vi) Supplied year
12:50~13:00 MEETING & REPORTING Vi) Condition
ix) Remarks
The example of training facility and machinery plan is shown as the table.
36 37
Table 36: “Example of List of Facility and Machinery Plan”
o | I o [ P B
(A% |
Dtk o dbciti 1w | Compmy, [1ADIIEX] e | Toshmelw
Keprerirpbzes) crave | ois Chapter 4
lan) == =R I
[ Training Implementation
DENSIUIKI iandy
Magnetc arike st DDUSTRY | A1 |
o el ey |- R R e
s i Kagako | ks
i 1. Training Material Plan
2. Lesson Plan
3. Subject Evaluation Plan
| 4. How to proceed with training
Heat treatment Furnsce Nl 1% Tochmokogy . -
eepimeebizind L Rl it et | oy Links 1) Reconfirmation of guidance plan
| 2) Relationship between practical skills and departments
e, { 3) Improvement of teaching methods
| 4) Thorough safety and health
Spevimes Mountey | 3 . .
e V| w | e | aw [T 5 Camfirmakion o Isatzing Jevel and follow-vy
s 1) Self-Evaluation by students
| 2) Jud, of Self Evaluation by i
b, 3) Follow up and employment support
2% Tochmobory
wis. etk 1 wels | Meii Techno 1SPKL- Japan Links
a3)
Miotensece snd K | | Tochaabey
N 1| s JONEco, LTE TISX9S | Jupen P
a6 |
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Regarding the implementation of training, it is necessary to clarify the outcome and
constantly review the training content and implementation method in order to achieve the

specific goal of getting students' DAE and or self- for
companies,

Since it i= the individual instructor that is greatly involved in the implementation of

traming, it is necessary to improve students' and skills i 8 in
cooperation with ereative ingenuity and guidance for coaching guidance.
Major efforts on implementation of training are as shown in the table below.

Table 37: Activity of the Training 1

No Activity
1 | Training Material Plan

2 | Lesson Plan

3 | Subject Evaluation Plan

4 | How to proceed with training

5 | Confirmation of learning level and follow-up

1. Training Material Plan
Preparations and using of teaching materials are necessary work by education and
training.

There are two types of teaching materia

They are a standardized commercially materials and made by instructors.

How Lo use utilizing the characteristics of each for students ' understanding is required.
Since there are a classroom lesson and workshop practice in TVET, so selection of effective
teaching materials is necessary to each.

The table shows the kind of training material.

Table 38: Training Material

i ) Reference for theory
ii ) Reference for practice
iii) Job assignment sheet
iv) Job breakdown sheet
v) Audio visual

Vi) Others

Training Material

It is good to select text from "Recommended Textbooks™ described in "Curriculum for DAE
in Mechanical Technology” and use other necessary materials for the lesson.

In general, there are many kinds of textbooks in teaching materials, but there are also
other media that can be used as teaching materials, so if GCT has something that will
help students to understand, they should be used.

For example, Catalogue and Pamphlet are also useful media.

In the table, examples of "Job assignment sheet” and "Job breakdown sheet” are shown,
but since these can be created even by instructors, it 1s good to be able to teach the main
points of ereation from Japanese experts and use them for practical skills.

When creating, it is important to make particular attention so that work can be carried
out safely.

For audi | teaching s, it is y o recognize its effectivencss and
uselulness. And also Real - Model, Cut - Model, Chart, Slide, VTR are effective.

ordance with the terms of TEVTA,

For Internet teaching materials, use it in

41

Table 39: “Example of Job assignment sheet”

Job assignment sheet (Flash Board)
Sheet No.1

Task: Assemble a flash board as follow.

Material: Timoer, Plywood, Glue

Machine & Tools: Circle cutter, Hand sand tool, Wood bench, Hammer, Steel scale
Training Time: 6 hours

880 o

085

)

42

Table 40: “Example of Job Breakdown Sheet"

No 1
Job Breakdown Sheet
Task: _Finishing of fiash board
Main Steps Important, safety Points Remarks(Graphics)
1. Set fiash boards on | Put them into same After finish pasting
the bench direction

3 bolts in left and right
2. Set bolts on the bench

side
Set bolts with same force
3. Tighten the bolts with | not to slip off the flash
nuts board

4. Take out flash boards
from the bench

5. Cut extra parts with | Use agauge notto cuttoo
circle cutter machine | match

6. Finish edges of flash
board with hand sand
tool

Horizontally
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3. Subject Evaluation Plan

In the evaluation of subjects, it is important o measure the theoretical understanding
degree of the students and the degree of technical acquisition and to make them effective
as guidance.
There are paper Lest practice Lest, Sell-evaluation, ete. as types of tests, and it is good o
use properly according o their characteristics.
Although the subject examination during the training period iz carried out on a regular
basis, an evaluation plan that takes the exams before and afler training into consideration

is necessary.

The relationship between the time and type of evaluation is as shown in the table,

Table 43: Subject Evaluation Plan

i) Monthly- Evaluation
i) Quarter- Evaluation
i) Final- Evaluation

iv) Follow-up Evaluation

Subject Evaluation Plan

Figure 11 “Kind & Pericds of Evaluation”

Kind & Periods of Evaluation

Betors g

e ——

The following figure is an example of a prac

46

Figure 12: "Example of Practical Test"

Assignments of the Test in the Practical Skills for the Machining Department

Produce the parts (1) and (2), as shown in the drawing below, and it them exactly.
Make the thread of screws as short as possible

1 Ml gy a0 1 050%130 2) 50365 (520 withalover b
2 Processing time: [ Standard fime: 330 L
Ji e
End tme 400 W (¥ ¥)

P 0z

(oks)
When parts (1) and (2) ars fitsd,
the gap shall b within the ramge
of the right figure.

The items of evaluation should be accuracy (dimension accuracy), finishing, work time, and
work attitudes, and marks are allocated It is preferable to set 100 polnts for the total points. If
there are many judgment locations such as dimension accuracy, itis possible to set 150 points
or 200 points.

The allotment of marks for evaluation items differs depending on the intention of questions. If
dimensions are crucial, allocate high points to accuracy, When focus is placed on finishing,
allocate high points to it,

For the example of the assignments for the machining department, we allocate marks as
follows:

Dimersion scenracy 60

“Total points: 150 poants.

Wk atifudes 15
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4. How to proceed with training

Before teaching, the instructor must explain the relationship between the training
content and actual work, the level to be achieved, matters coneorning safety, ete, without
fail

By doing =0, students can understand the importance of the goals to be learned and the

contents of the training, and can motiva

and motivate the lesson.
Also nots the following itoms.

Table 44: How to proceed with training

1) Reconfirmation of guidance plan

2) Relationship bstween practical skills and
depariments

3) Improvement of teaching methods

4) Thorough safety and health

How to proceed with training

1) Reconfirmation of guidance plan

The original teaching plan should always be revised.

Knowledge, skills and skills that students should acquire are becoming sophisticated and
diversified, and it i necessary to review the order of guidanee, training subjects, teaching
materials, ete. so that they can respond flexibly to such changes.
For that purpese, it is requested that the guidance plan be constantly roviewed so that it
can be instructed effectively and systematically.

2) Relationship between d and ical skill
The granting of relevant knowledge neceasary for occupation is called a department, and

the granting of work technologies and s

idental thereto is ealled practical skill.

1t 15 not about practicing only the work done at the practice ground, or classroom lecture
in the classroom.

Therefore, it is necessary Lo have guidance at the practice ground and classroom with
always having the relevance of both,
Therefore, in practical training, visual of i contents ion of real

objects and use of audiovisual toaching materials) should be done to clarify the relevance
ta the theory learned in the department.

5. Confirmation of Acquisition Level

Confirmation of degree of mastery at GCT can be confirmed by regular test conducted
twice a year and final examination for acquisition of DAE, but in normal training,
confirmation work should be performed to ascertain whether the student. understood or
mastered it is necessary.
In other words, it is necessary o confirm whether the arrival level has reached the presel
arrival level for each subjoct of the subject in a relatively short cycle.
In this confirmation, it is good to take the method shown in the following table.

Table 45: Confirmation of isition Level

1) Selt-Evaluation by students
Confirmation of Acquisition Level 2) Judgment of Self Evaluation by instructor
3) Follow up and employment support

1) Self-Evaluation

For each item that received objective

and guidance
by themselves.

The evaluation levels and examples of the evaluation levels are shown in the following
table.

Table 46: Self-Evaluation Contents

Level Self-Evaluation Contents

1 Not yet get any knowledge and skills.

Can't do it if having a help from other people.
2 Get a few knowledge and skill

Can do it if having a help from other people.
3 Get a general knowledge and skill.

Can do it by looking through the reference book oneself.
4 | Getamajorknowledge and skil.

Can do it by oneself more than 60%.

Get enough knowledge and certain skill.
a Can do it by oneself more than 80%.

3) Improvement of teaching methods

In order o improve the effect of traiming within a certain time, improvement of teaching
method is always necessary,

For that reason, the instructor shall endeavor o improve the following items

(1) How 10 explain in accordance with the guidance plan

(2) Methed of teaching practical skills

{3) How to use teaching materials

(4) Setting assignment

4) Thorough safety and health

It is important (0 improve awareness about safely and health and the environment

throughoul, the GOT.

To that end, it is necessary for everyone to have awareness that "safety first” and

“education and training are established on safoty and sanitation”, and it is nocossary to

ensure the following items thoroughly.

(1) Guidance on safety and health work: thorough work to eliminate unsafe work and
proper lools, machines, transport

(2) Thorough disaster pi iar
equipment, safely posters, safely passage, ele.

) Thorough impl
discipline)

¢ clothing, protective equip safoty

Lation of 58 (or , ar cleaning,

(4) Voluntary inspection before work

Figure 13: "Health and Safety Poster”

49

2) Jud; of Self ion by i
This judgment is to judge the result obtained by self~evaluation against the level to be
reached, and generally the following criteria are used,

Table 47 of Self by instructor
m Judgment contents.
A Level has been reached
B Level has been almost reached
Cc Level has not been reached

Although this depends on the objectives of the subjects, for example, if the selfevaluation
is Level 3, it can be determined that the acquisition level is generally satisfied with the
determination criterion as B,

In addition, if the judgment criterion is C, it is important to instruct them to raise to
standard B by repair ete.

3) Follow up and employment support

For students who are slow to learn and students who have not passed the regular exam,
it is necessary to follow up guidance according to their degree.
Basically, they encourage themselves to self-study, focusing on subjects and items that are
lacking in understanding, and will try to improve the level of the students.
Also, al 3 years, it is necessary to support employment for students who wish to find
employment, such as visiting by with the support
office.
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The Result of the Baseline Survey

I.  Outline of the survey:

The survey was i as following
Period of Survey: March 2016
Source of Data’ all the 13 colleges that are the targets of the project in
Punjab Province, Pakistan,

List of colleges (hereinafter, CCTs) is ns follows.
Govt. College of Technology, Railway Road, Lahare
Gowt. College of Technology, Faisalabad
Govt. Staff Training College, Faisalabad
Govt. College of Technology. Guiranwala
Gowt. Swedish Pakistani College of Technology, Gujrat
Govt. College of Technology, Jhelum
Gowt. College of Technology, Layyah
Govt. Collese of Technology, Multan
Govt. College of Technology, Sangla Hill, District Nankana Sahib
10. Gowt. College of Technology, Sahiwal
11. Govt, College of Technology, Sargodha
12. Gowt. College of Technology. Sialkot
13. Gowt. Callege of Technology. Bahawalpur

IL.  Outline of the Colleges

1. Date of establishment:
The dates of establishment of GCTs are shown in the table below. The dates
are from 1884 to 2010. 7 out of 13 GCTs were from 1961 to 1970.

[1991-2000 I |
| 20012010 |1 |

2. Number of staff:
Number of staff is shown in the table below, which ranges from 3 of GCT
Gujranwala to 192 of GCT Railway Road.

GCTs Name No.of Staff | No. of Instructors at  Mechanical
Department

GCT Railway Road 97+95<192 7

GCT Fasalabad 116 19

GSTC Faisalabad 88 7

GCT Gujranwala 3 3

GCT Gujrat 8 [}

GCT Jhelum 32+32=64 7

GCT Layyah 132 15

GCT Multan 125 32

GCT Sangla Hill 10 10

GCT Sahiwal 91 2

GCT Sargodha 180 1

GCT Sialkot 0 19

‘GCT Bahawalpur 98 14

3. Number of courses:
The number of courses is shown in the table below.

No. of Courses Number of GCTs
1.5 [
6-10 4

10-15 1
Date of establishment Number of GCTs |
1884 ! 4. Courses of colleges:
1932 1 The courses of colleges are shown in the table below.
1961- 1970 7 DAE | DAE | Civil | DAE Auto & | Electronics | Others
1971-1980 | Mech | Electr Diesel/Farm
1981-1990 1 anical | ical | Muchine |
GCT  Railway | 1 1 3 GCT Multan 100 Nos.
Road GCT Sangla Hill 360 60 Students for each shift
GCT Faisalabad | 1 1 1 4 GCT Sahiwal 360 60 Students for each shift
GSTC 1 1 1 GCT Sargodha 128
Faisalabad GCT Sialkot 1159
GCT 1 1 1 1 GCT Bahawalpur 714 119 students for each section
Guiranwala
GCT Guijrat 1 1 ! ! 4 7. Annual Budget
GCT Jhelum 1 1 1 1 The annual budget of GCTs is shown in the table below. The budget include
GCT Layyah 1 1 1 the salary of civil servants, TEVTA employees and non-salary costs. The
GCT Multan 1 1 1 1 2 budget varies from 14 million PKR to 218 million PKR.
GCT Sangla Hill | 1 1 1 Annual Budget (PKR) Number of GCTs
GCT Sahiwal 1 1 1 1 1 = 50.000,000 | 3
GCT Sargodha | 1 1 1 1 1 50,000,001-100,000.000 | 5
100.000,001-150.000.000 | 3
GCT Sialkot 1 1 1 1 ! 8 150,000,001-200,000.000 | 1
GCT 1 1 1 1 3 200.000.001- 1
Bahawalpur
8. Daily Training Time:
5. Course Duration: The Daily training time is shown in the table below, which is from 5 hours 15
The Course Duration of DAE is 3 years. minutes to 8 hours.
| Course Duration [ Number of GCTs | Daily Training Time Number of GCTs
| 3-years (DAE) |13 | 5 hours 15 minutes 2
5 hours 30 minutes 2
6. Fixed Number of Students: S hours 50 minutes 1
The fixed number of students is shown in the table below. 6 hours 5
College’s Name No. of Students Morning | Comment 7 hours 2
+ Evening § hours 1
GCT Railway Road 1105
GCT Faisalabad 143 9. Annual Training Time:
GSTC Faisalabad 189 The annual training time of GCTs is 32 weeks for all the colleges.
GCT Gujranwala 210 35 for cach shift | Training time | Number of GCTs |
GCT Gujrat 900 [ 32 weeks |13 ]
GCT Jhelum 50
GCT Layyah 450 10. Ratio of theory and practice training time:
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The ratio of theory and practice is shown in the table below. At 12 colleges,
more time is allocated on practice. Only at GCT Railway Road, more time is
allocated on theory (Theory:Practice=3:2).

Ratio of theory and practice training | Number of GCTs
time

12 5

13 2

32 1 (GCT Railway Road)
23 S

11. Recruitment method of the student:

GCT Layyah 187

GCT Multan 82%

GCT Sangla Hill 53.8%

GCT Sahiwal 8%

GCT Sargodha 75%

GCT Sialkot 85.33%

GCT 7638

14. Number (ratio) of applications / admi (the last year):

The ratio of application/admission of colleges is shown in table below.

College Name Number (ratio) of | Number — of | Comment
The recruitment method of all GCTs is purely open merit. icati issi
| Recruitment method Number of GCTs GCT Railway Road 1,965 1.109 Tech. 400:135
Purely open merit 13 GCT Faisalabad 2,000 1184
GSTC Faisalabad 708 189
12. Employment support to the students: GCT Gujranwala 280 70
The employment support to the students of All GCTs is through placement GCT Gujrat 1.409 810 Morning:390,
officer. o Evening:420
Employment support Number of GCTs GCT Jhelum 480 393
Placement cell 1 GCT Layyah 607 591
Through placement officer 12 GCT Multan 1.395 749
GCT Sangla Hill 120 0
13. Average score of the final test (the last year): GCT Sahiwal 2285 1.200
The average score of the final test (2015) is shown in table below. GCT Sargodna 1305 936
GCTs Name Average score of the | Comment GCT Sialkot 1485 1034
final test GCT Bahawalpur 1,650 1,096
GCT Railway Road 91% 91% DAE and  90%
BSc.Tech 15. Number (ratio) of graduates (the last year):
GCT Faisalabad 87.41% Number of graduates of 2015 is shown in the table below.
GSTC Faisalabad 81.7% GCTs Name Number (ratio) of graduates
GCT Gujranwala 90% GCT Railway Road 581/637
GCT Gujrat 84% GCT Faisalabad 472/540
GCT Jhelum 2404 Marks GSTC Faisalabad 122/128
GCT Gujranwala 35
GCT Gujrat 411 18. Trainer’s training:
GCT Jhelum 90/157 The measures of training of trainers are shown in the table below.
GCT Layyah 132
GCT Multan 57 Trainer's training Number of colleges
GCT Sangla Hill 2139 Through TEVTA 10 |
GCT Sahiwal 510722 o !
GCT Sargodha S6115 Revised in 2009 1
GCT Sialkot 1447188, 76.6% Other !
GCT Bahawalpur 409536

16. Number (ratio) of job offer (the last year):
Number of job offer of 2015 is shown in the table below.

GCTs Name Number (vatio) of job offer
GCT Railway Road 105

GCT Faisalabad 70

GSTC Faisalabad 35/1n

GCT Gujramwala Almost every passed out doing some Job
GCT Gujrat S0%

GCT Jhelhun %

GCT Layyah 25

GCT Multan 25

GCT Sangla Hill

GCT Sahiwal | 54

GCT Sargodha 54

GCT Stalkot 251144

GCT Bahawalpur 50

17. Training method (ex, off-JT, OJT):
The training methods adopted by colleges are shown below.

Training Method Number of colleges
Internship 9
On Job Training & OFY job Training 3
Through TEVTA Training Wing 1

19. Curriculum & Syllabus:

The curriculum and syllabus adopted by colleges are shown in the table below.
& & Syllabus Number of colleges
PBTE ¥
TEVIAJICA, 4
Other 2

20. Training materials:
The training materials are available at all the relevant colloges.

| Training materials

| Number of colleges ]
[ Available | 13

21. Evaluation Test:
Evaluation test of GCTs is through Punjab Board of Technical education,
Lahore.

Evaluation Test Number of colleges
Thiough PBTE ]
Other 5
22. Facilities:
The facilities that colleges have are lab, workshop and library.,
[ Facilities [ Number of colleges
[Lab, workshap. Libracy etc, [ 13 |
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23. Equipment & tools:
The availability of equipment and tools at relevant colleges is shown in the
table below. At 11 eolleges, equipment and tools are available, while at one
college 40% availahle and at one insufficient.
Equipment & toals Number of colleges

Available 1

Available 40 " 1

Insufficient 1

24. Support from the other countries or organizations:
Support from other countries and organizations are shown in the table below.
One college is supported by JICA, while others none.

Support from the other country or | Number of colleges

JICA 1
No 12

25. Problems about the college management:

Problems about the college management is shown in the table below. 10 out
of 13 relevant colleges have no problems. 2 has the problem of insufficient
machinery/equipment. 1 has a financial problem.

Problems about the college management Number of colleges

No Problem/ Issue 10
machinery/ E 's 2

Lack of security and financial Froblem 1

26. List of Master Trainers:
The availability of list of master trainers is shown in the table below. At 4

colleges, master trainers are available, while at 9 not available.

Master Trainer Number of colleges
Yes Available 4
Not Available 9

27. Student Date base:

The availability of student data base is shown in the table below. The
student’s data base is available at all the 13 colleges.

| Student Date base | Number of colleges |
[ Yes Available | 13 |

28. Advertisement:
The method of advertisement of eolleges is shown in the table below. At all
the 13 colleges, the method of advertisement through electronic and print

media for adi

Advertisement Number of colleges

Through electronic med
Admission

nd print media for 13

29. Industrial cooperation campaign:
The situation of industrial cooperation campaign of colleges 13 shown in the
table below,

Name of college Industrial cooperation campaign
GCT Railway Road 70 approximately.

GC'T Faisalabad 40 Approximately

GSTC Faisalabad Visit of Industries

GCT Gujranwala Through District Placement Officer
GC'T Gujrat Yes

GCT Thelum No

\GCT Layyah Lack of industrial cooperation

GCT Multan QIT, Intemship

GC'T Sangla Hill Through Institute Placement Officer
GCT Sahiwal 40% (Approx )

GCT Sargodha 10

GCT Sialkot Yes

GCT Bahawalpur 10-15 Approximately

30. Number of students who were supported job placement®
The number of students wha were supparted by job placement office is shown
in the table below.

Name of college No. of students who were supported job
placement

GCT Railway Road 105

GCT Faisalabad 40 Approximately

GSTC Faisalabad 35

GCT Gujramwala Almost all Students

GCT Gujrat 0%

GCT Thelum 20

Layyah

GCT Mulian 8

GCT Sangla Hill List available
GCT Sahiwal 50%

GCT Sargodha 30

GCT Sialkot 10%

GCT Bahawalpur

Iv. List of Instructors

196 instructors responded in this survey. The profile of the instructors are shown in the
tables below.

40 Approsimately

1. Positions of Instructors
Positions of mstructors are shown the figure below:

Position of the instructors (N=196)
pank

A

2. Age of instructors

Age of instructors is shown m the figure below. The percentage of instructors above
50 years old is 41%.

Age of instructors (years) (N=196)
go~ Plank
o

The age of instructors in detail is shown in the figure below, which shows that in five
years. the colleges will lose from four to fourteen instructors each year since the
retirement age is G601,

Age of instructars

i, .‘..I.JIIJ”MM||.

0212123242526 12879

Number of pe

1333435363736

011424,

51525
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3. Experience of Instructors
The experience of instructors is shown in the figure below.

Experience of instructors (years) (N=196)
Over 30
5%

Over 20 up to
30

Over 5 up 10
%

The relation of age and experience of instructors is shown in the figure below.

The Relation of Age and Experience

4. Academic Qualification of Instructors
The academic qualification of instructors is shown in the figure below.

Academic Qualification of Instructors
(N=196)

MasteDoctor
5% 1%

V. Self-Evaluation
1. Data Source
Among the 196 instructors, 157 instructors (87%) participated in the survey.
The participation per colleges is shown in the table below. At 7 colleges, all
the instructors participated in the survey. On the other hand, at GCT Multan,
17 out of 32 instructors (33%) participated.

College Number of Instructors | Number of particpants | = N
participation

GCT Ralhway Road 27 23 B5%
GCT Faisalabad 19 19 100%
GSTC Faisalabad 7 7 100%
GCT Gujranwala 3 3 100%
GCT Gujrat ] 8 100%
GCT Jehium 7 7 100%
GCT Layyah 15 10 67%
GCT Multan 32 17 53%
GCT Sangla Hill 10 10 100%
GCT Sahrwal 22 9 41%
BCT Sargodha 13 12 92%
GCT Sialkot 19 19 100%
GCT Bahawalpur 14 13 93%
TOTAL 196 157 B0%
2. Self-Evaluation by the duties

Instructors evaluated their knowledge and skills using the scale below.
Level 1: don't have any knowledge and skills.
Level 2: have a few knowledge and skill.
Level 32 have a general knowledge and skills.
Level 4: have a major knowledge and skills.
Level 5: have enough knowledge and skills.

(1) Average score on the duties

The average score an the duties is shown in the figure below,

The duties that the self-evaluation is low are CAD, CAM, WEDM, NC-Lathe
and Machining Center.

Average score of Self-Evaluation by the duties
om0 6% 100 150 200 356 300 350
Metal Work Machirsg 268
Wekding I . c
forgny I 2.7
Hest Tregmman: I 3

Wiling Machine - I .5
NC Lot I 1.5

Machining Cermer

AVERAGE —_ Jamn
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(2) Average score by the colleges (4) Average score on the duties in detail, of grand total, at GCT Railway Road
The: average scores by the colleges is shown in the figure below, and GCT Faisalabad

The average scores are high at GCT Multan, GCT Gujrat and GCTC
Faisalabad and low at GCT Faisalabad. GCT Sialkot and GCT Gujranwala,

Average score of Self*Evaluation by the colleges
oo 050 100 150 o0 250 300

Tail

Ay Hond  E— ] 03

Faisalubil | | 57

OSTC Faisalabad 250

Gujranwals  Ee— 55

Gujrat 269

dehlum 237

Loyl e ———

Multan 282
Sangla Hill an
wal 232
Sargodha 22
Sialkot  ————
o 207
AVERAGE an

(3) Average on the dnﬁashy the eollecea

The average of the self-evaluation is shown in the following table.
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The Result of the Training Needs Assessment (TNA)

Training Needs Assessment (TNA) was conducted as a part of the Project for Strengthening DAE in
Mechanical Technology of Government Colleges of Technology in Punjab Province, TNA was.
conducted concurrently with Baseline Survey and Indusiial Linkage Survey.

The purpise of the susvey is o know the situation and the thoughts of companies of industrial sector

in the relevant region in Punjab Provinse.

1. Outline of the assessment
(1) Outline of the assessment

Data collection period: March-Apei] 2016
Targe! Companies sel

by 13 GCTs
Methed: Questioniaie survey conducted by GCT instructors
Numsber of answering companies: 202

“The Project team asked the principals of 13 GCTs conducting questionnaire at the meeting on 10
March 2016 at TEVTA.
The collected data was analyzed by the Project 1cam.

(2) Number of companies surveyed per Colleges.
The number of comganies that answered th

5202 in total, The number 1
that each college collected data from is shown in the figure below

GCT Faisalabad collected data from 41 companics. GCT Railway Road and GCT Guiat collected
from 27 compasies.

All other 10 colleges collected data from & to 15 companies.

Number of Companies per Colleges

1 Faisalal
STC Faisalana) M

2. Category of products of the companies surveyed

(1) Category of products of the companies surveyed

The category of products of the companies surveyed is shown in the figuee below. Half of the
companics are in the auto and other maching manufscuring.

Category of Products

A

} Engineering)
()

(2) Categry of products by colleges
Categery of products by colleges is shown in the figure below, Each college shows characteristics of
its division. For example, GCT Railway Road collected data mainty from conpanies of auto parts

and machiies. On the other hand, GCT Faisalabad collected mainly from texi

ile companies.

Category of Products by Colleges

3. Number of employees

(1) Total number of employees
Nuniber of ey f

compaties employs 100 or less employees

rveyed is shown in Almost 23 of the.

Number of employees

aver 1001
F

2) Number of White Collar Workers
Number of white collar workers of the companies surveyed is shown in the figure below

Number of White Collar Workers

(3) Number of Engineering Workers
Niumber of enginecring workers of the companies surveyed is shown in the figure below.
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Number of Engineering Workers

Ower 1001

The scatter graph of number of white collar workers and engineering workers is shown below. The
graph shows that in many companies there are more enginesring workers than white collar workers.

The relation of number of white collar workeres
and enginenering workers

1600

1200 .

E

Number of engineering workers

4. Machines and equipment
(1) Number of machines that 202 companies have
‘The number of the fop |1 machines that the surveyed companies have 15 shown below.

Total Number of Machines in 202 Companies

0 % W00 15 W0 20 0 30 40

N Lathe machine 349
N
Dol Machine I 143
Plasma Cutting et I 19
GasCutter Set I 179
Forging Machine I 101
Lathe Machene [ o
CHC Milling machine I 53
Power Fress I G2
Hydraic Press [ 66
Lathe Mactine [ G

{2) Machines most companies have
Machines posscssed by large mumber of companics are shown in the figure below. For cxample.
ONC lathe w 59 out of 202 compani yed,

Number of Companies that have Machines

0 20 W s s @ i

CNE Lathe machine 59
Deil Muchine I
ONC Willire machine I 19
Shaper Machine NN 16
Hydrauic Press [ 15
ONC Machining Centre [N 12
Lathe Machine NN 11
Surface
Welding Gererstors [ 10
Lathe Machine NN &
Flannce I 9

‘The figuire abave is analyzed further in the figure and table below: The number of the companies is
divided by the colleges.
The figure shows the top 11 machines and the table shows all the nachines.

Number of Companies that have Machines by Colleges
o

m % ow® w

e

% Milling maching Fsislabd

WGCT G

o Mathine,

mGCT G

Hydrauti prass

re Cenre

Lathe Machi

Surtace Gring

Wehling Generaters

Lahe Matine 2GCT Bshanslow

For ooy Jmme foor for oo et oot [ Juw Joor o Joor
ras e s [t o s [
[ r T o
HG Vot Earle " g E i
S— — — § —
i s “al

(3) CNC Machines
The figure and table belorw shows the number of colleges that have CNC machines
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5. Employment

(1) Technician adoption
Technician adoption of the targeted companies is shown in the figure below.

In this questionnaire, it is hard to distinguish “zero” and “no answer™. One third of the companies
replied zéro or o answer, one third fom 1 10 5, and the remaining one third more than 5,

Technician adoption

(2) Number of GCT graduates adopted
Number of GET graduated adopted s shown in the figure below. In this question also it is hard to
distinguish between “zero” and “no answer”

How m

w GCT graduates have you ever
adopted?

(3) Internship

The willingness to accept imtems is shown in the figure below. As much as 78% of the companies

replied “yes”

Would you like to accept introduction of

Internship from GCTs?
Ho fasiver
P

7. Sentence answers
(1) Could you write

{or deficient) and

|Practical Training]
should be increased
- Weak in practical work

« Practical rainu

- On the job training in workshops
- Practical knowledge
- Lack of hands on practical experience

[Spesific field]

= Deficient in machine maintenance.
- Addition of ONC operations

-C

Cutting speed, feed caleulation. gear caleulation
- Follow points of MECH Code -
117, Important canponents of pipe fitting

141, Work permit system and its compliance, use of breathing apparatts
236, Latest welding techniques, Submerged Are welding (SAW), Flux card Are
welding (SAW)

323, Piping Isometrics

362, Non destructive test may be cnhanced
Lecture from industrial expert should be increased.
- Welding, machining. tuming, press working. CNC spg forming, carborizing
- Tolerance problem
- Tolerance & fits problems
- More skill is required in workshop and machines
- CNC & fabrication equipment
- Engineering drawing. welding inspection techiques
- Deficiency in machining shop

[Mindset, communication |
- Should mentally prepared for any work.
- Confidence level is poor, not good worker

- Respeet of elders and senior persons, Quality, Inspection
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{2) Do you have confront technical problems?
If yes, Please write the details. of the problems.

- Drawing + ldeas + Requirements
- Drawing. Communication
- Management,

- Mascrials, primavera, project management, casting, more focus on practical.
- Pattern making, some casting defeet

- Lack of mathematical and technical skills

- Thread inspection, Gear inspeetion, Master cam and solid work software.

- Hish rjection during Ni plating, process

- Marketing capabilities are not stable

- Casting of S material, Leakage problem

- Lack of skilled technicians in the country

(3) What kind of field(s) and level(s) would you like to adopt?

[DAE. DAE mechanical]
- At least DAE or 2ud year apprenticeship.
-DAE

- DAE (Mech)

- DAE Mechanical

[Spesific skills]
- DAE (Mech) + Machinist + Welder + Certificate holder regarding quality control
-5 Fabrication + machining

- Mechanical, Polymer

- Skilled labour, Quality control, Maching, Heat treatment

- Machining & fi

bricat

- Advance casting methods
- Manufacturing of pressire vessels under ASME

- ONC manufacturing & medal trades

- Mechanical Maint, Electrical Maint, Machining Tuming. Spg forming, Dic developement
- Mechanical. Auto & Diesel. Electrical

- ONC Machines

- Totaly adopting CNC system

- CNC Machining

- Warkshop practice and CNC

- Forging

- ONC, hydraulics, preumaties, workshop practice, automation

[Other]
- Quality

- Please focus to change syllabus language, must be in English.
- Students should have more practical knowledge

(4) The methods of education and training for employees.

[On the job training]

- In house training

- Invhouse on job training

- Attachment with senior workers,

- On job training

- On job training

- On job training for quality control, production through webinars

- On job trainings

[Off the job training]

~Iraining from HONDA Car as our valued customer.

- 3 Months training within the company

- Two weeks training in ¢ach section before job start

- Self training center at IKAN site under TEVTA

- One week training on speeific job before strating the job

- Internal on job training

[Content of training]
- Maral value should be introduced.

- Improvement in the technical knowledge & skills,
- Safety + Fire fighting + Safety on height work

- Safety, Fire fighting, Fibre glass technologies

- Machinist, CNC operator. DAE (Mechanical)

- Orientation, Quality traiming, Safety training

- Industrial information

- Orientation, importance of M'C's
- Improve of nmchines orientation
- Technical & soft skills both

(4) Could you write condition(s) (of ing interns) if yes?

[Attitude]

- Any type of work have to do.

- They should work {with this organization] with us.
~ Professional attitude towands job

- Willing and hardworking

- Professional attitude towards job

[Without salary]
- Without salary for two weeks
“Without salary

[Timing dutation]

~ Period of internship should be conveyed to us tinely and should be decided by mutual
understanding.

- 5 students must follow company timing.

[Other]
- Students are used to work on small machines & small jobs, It becomes problematic for them
to work on heavy machinery.

- Internce should be belonging to the surrounded of Shahdarah.

- Practical implementation of specific project within the duration of internship.

- On approval

- I space is available

- I space is available

6) Could you explain their specialized fields (of GCT graduate have the company

adopted) if yes?

[Gieneral or mechanical]
= Mechanieal 03

- DAE graduates in Mech. 04 Not at least.
- Mechanical 01

- Mechanical 02 DAE

- Must have practical experience

- DAE/B.Tech Mechanical approximately 15-20 years

[Specific skills]
- Specialized in quality contral, designing and surface treatment
- Casting

- Foundry

-Quality, Production, 05

- Production and meating. §

- Fabrication & welding

- Fabrication supervisors, Production supervisors

- ONC machines

- New techniques like ONC machines

- Knowledge of ONC milling machine, Lathe machine

- CNC M/Cs mechanieal forging presses, maintenance

- Welding, CNC

[Otther]
- 0year

= If space is available

{(9) Please write your request(s) and expectations to GCT.

[Internship]
- At least 6 industries should be visited during 3 years course.

- Develaprent in practical skill needed. Tntemee should work with us at least two o three
years.

- 576 months intemship.

[Practical in general]
- More practical knowledge
- Practically strong

- Students should have more practical knowledge.
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- Promote more technical knowledge.
- Mare practical work
- Promote more practical work

-~ Mare peactieal skills

[Skills]
- Student lacks in maintenance.

- Training should be given in consumer's prodhucts manufacturing industry.
- Specialized training in CNC machines.

- Tmprove skills in p i skills

- Should have fabrication & modern welding techniques in their CV

[Mind Conmunication]
- Specialized graduates should be produced+ work ethics should be improved.
indusrial needs

~ The graduates should respect others prooming of studénts graduates w-
-Must have thearetical knowledge and motivated to stay for job.

- There must be good skills, skills, practical knowledge must be
good and confidence level must be high

[Other]
- The skilling ratio of GCT qualify is much high than private.
- Promote practicals. adopt urdu language for proper awarencss.
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1
Plan £ Mechanical v at Tmprovement Plan for strengthening DAE Mechanical Technalogy at

GCTs in the eastern part of Punjab province

[ . Introduction

JICA has been providing technical cooperation to the Government College of Technology
Railway Road (GCT RR) and Faisalabad (GCT FSD) in the project for
strengthening DAE (Diploma of Associate Engineering) in mechanical technology at
government colleges of technology in Punjab province from 2016,

Both GCT RR and GCT FSD are GCTs that form the core of Punjab State as CoE (Center
of Excellence).

And they have a large role for the training of trainers to 11 GCTs.

Therefore, this improvement plan was created for the purpose of spreading out these
results to other 11 GCTs.

1. Achievement target

Following the circumstances that led to the CoE of bath GCTs, various means of
improvement and items used by the project were to be released in this plan

Furthermore, the improvement plan incorporates the activities conducted for two
GCTs and the actwvities judged to be implemented by GCT independently.

This enabled all 13 GCTs to take advantage of this improvement plan.

As a result, the ultimate goal is to make the training management, facility equipment
management and industrial linkage of 13 GCTs to be same level.

1. Time to achieve the target
The following items are set in the improvement plan,
For these items, the arrival time at the 11 GCTs is set as shown in the table below.

Improvement item {outline) Time of arrival
Training Needs Survey Relations December 2019
Training Management Relations December 2019

Master Training and Training of Trainers Relations | November 2019

Facilty / Equipment Management Relations Jamuary 2020
Industrial Linkage relations December 2019
Students and graduates, Placement relations December 2019

IV. Technique for achievement target
Each improvement item uses a concise and rational method to achieve the target.
Among the items to be improved, the method used by JICA technical cooperation for
GCT RR and GCT FSD is included.

UCTs in the castern part of Punjab peovince

For example, training management is characterized by using the most efficient
method such as the PDCA management eyele

In addition, the proposal 1s made for each topic of improvement. and it is expressed in
dingrams or tables.

V. Improvement item
The improvement items (1 to 15} are as follows.

Improvement item
1. Improvement of Industrial Trends and Training Needs Survey and Analysis

2. Improvement of Curriculum Revision

3 Tmprovement on Preparation for Training

4 Tmprovement on Training Implementation

5. Improvement on Evaluation of Training

6 Improvement on Teaching Methods

7 Improsement on Instructor Training Plan

8 Imp on Fquipment

9 Improvement on Facilities

10. Improvemeni on Educational Faciliies Environment

1. Improvement on Industrial Linkege

12 Tmprovement an Employment Support

13 on Student

14, Improvement on Graduate

15, Other Improvements

VI. Improvement subject
The Tmprovement subjects [1+1 ta 15-1] are as follow.
However, the numbers in{ ) indicate page numbers,

L. Improvement of Industrial Trends and Training Needs Survey and Analysis
141, Identifying industrial trends ()
1-2, Determining training survey details (70
1-3, Determining survey method (9)
1-1, Preparation survey plan (10}
1-5. Preparation survey questionnaire (1)
1+6. Analyzing survey results (13)
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2. Improvement of Curriculum Revision
2-1. Proposal of eurriculum revision (15)

2-2. Example of curriculum revision (17}

w

Improvement on Preparation for Training
31 Preparation of lesson plan (19)

4. Imps an Training

4-1. Utilization and sharing of teaching materials created in the project (21)

@

Improvement on Evaluation of Training
51 Utilization of internal evaluation items of DAE (23)
52, Utilization of external evaluation items of DAE (25)

6. Improvement on Teaching Methods
6-1. Improvement of training material in Mech.141 Health, Safety and Environment
(27)
2. Improvement of training material in Mech 331 Industrial Planning and
Production Methods (28)

. Enhancement of practical training in Mech. 312 Hydraulics and Hydraulic

=
]

machine (31}

G-1. Enhancement of practical training in Mech.323 Applied Thermodynamics (36)

6-5. Enhancement of practical training in Mech.343 Machine design (40)

6-6. About shifting from large group to small group in practical training (50)

6-7. About teaching method united with practice and theory (52}

8. Practical instruction by company’s engineer (54)

69, Enhancement of practical training from actual production activity with all
instructors (56)

6+ 10. Securing practical training time on from
(59

-

_Improvement on Instructor Training Plan
7-1. Master training continuation plan (61)
72 ToT continuation plan (65)

7-3. Implementation of factory tour (59)

8 Imp on E M

Improvement Plan for strengthening DAE Mechanical Technology at
GOTs in the eastern part of Punjab proviace

81, Management system at the equipment planning (71)
82 system of p 73
83, Management of equipment installation (75}
8-4. Maintenance after equipment delivery (76)

8+5. Maintenance of management training to instructors (78)
8-6. Establishment of management system for provided equipment (80)

9. Improvement on Faci
91. Rehabilitation of electricity supply facilities (82)

=

10. Improvement on Educational Facilities Environment

10-1. Promotion of 58 at GCT's classrooms, warehouses, workshops (84)

11, Improvement on Industrial Linkage
11-1. Strengthening on relationship with the IMC (85}
11-2. Holding the cooperative events with industries (87)

12 Improvement on Employment Support
12-1, Establishment of the JPO and improvement of working condition of IPOs and
AIPOs (89)
12-2. Promotion towards the participating industries of the career day (91)

13. Imp on Student Adm
131, Regular updating of the data base in the TEVTA WEB PORTAL (93)
Implementation of tutorial career counseling (95)

14 Improvement on graduate Adminigtration
14-1. Regular update of data base in the TEVTA WEB PORTAL (86}
14-2, Implementation of “Homecoming Day" (98)

VI. Improvement proposal
Improvement proposals were prepared for each of the titles shown in VI

Tiprovement Plan for steengthening DAT Mechanical Technology at

GCTs in the eastern part of Punjab province.

Improvement Praposal

L subject : 1-1. Identifyi d ] trends

The GCT project will make the following improvement proposals on the abave subject.

Although the GCT is identifying the trend of the

B Current status . B . N

industry with IMC its scope is limited.
WProblems (core of There IE. no establuahetli method for identifying the

actual situation of regional economic and employment.
problem) .

and industrial trends other than IMC

It is necessary to obtain various kinds of materials and

N reports from industrial organizations and chambers of

WSpecific contents of

commerce.
improvement proposals ) .
And also to identify loeal industrial trends based on

hearings.
E d | Expend are low because various public reparts are
Time free ar low price.

In order to develop human resources who can play an

active part in local industry, it is important to identify

industrial trends along with establishing relations with
& the

trends in the local aria is also greatly related to human

MExpected Effects

resource development, as well as training itself

. Pay attention to the placement office and instructors in
WImportant Points
charge.

Industrial trends should identify the following items.

MReference material

1 ) Development in new field

ii ) Introduction of new technology

iii) Change of product line

iv) Promotion of entering other market
) Change of management policy

vi) New plane

Trend in the industrial sectors

Tmprovement Plan for strengthening DAE Mechanical Technology at
CTs in the castern part of Punjab provinee

Improvement Proposal
item: 1. f Research and Analysis of Trends and
Training Needs

bject: 12 Setting of training needs survev items

The GCT project will make the following improvement proposals on the abave subject,

Since various survey led by JPT in 2016, the GCT has not
carried out any survey independently
Adjusting for implementation in 2015

W Current status

The GCT has not carried out a survey ind

ndenily.
M Problems (core of problem)
not experienced the setting of survey items,

Itis necessary to bridge the difference between the contents

. of the current training in GCT and the contents expected by

W Specific contents of

. . the industry

improvement proposals
P » Tt is necessary to set concrete and effective survey items in

order to accurately capture it

Since the discussion on the survey ilem setting is carried
W Required Expenses and Time | out within the GCT, no expenses are required Time for
discussion is necessary

1f the GCT can grasp the direction of the industry
accurately, GCT can use of them in future education and
B Expecied Effects traming,

In addition, personnel expected by the industry is produced
from GCT

Be careful not to make the survey abstract.
Study items will be discussed fully within the GCT to make
1t concrete and effective

B Important Points

W Reference material

See examples of the following survey items
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|: THA Cotents
No. Survey Details No. Survey Detais

1 Date of Suvey 1 Adoption of engineers

2 Company name. 1 Adoption level

3 Inclusrial ekl 15| Training for emplayees.

4 Location 16 Irtermship from GCT

5 Date of foundabion 7 No. of GCT graduates

6 Representative 18| Adoptionof GCT gradustes
7 Interviewer 18| Comments of GCT curicuum
& Main Products. 20 Anendance for GCT seminar
'y Nmﬂm”;“ 21 Lecturer from company
10 '::;‘;:"’J““““Dmm 22 OJT for GCT instnuctors
11| Necessary technigue andskll 23| GCT seminar for company
12 Technical problem 24 Qthers

8

Impravement Plan for strengthening DAE Mechanical Technology at
GOCTs in the eastern part of Punjab provinee

Improvement Proposal

subject: 1-3. Needs survey method

The GCT project will make the following improvement praposals on the above subject.

W Current status

Since various survey led by JPT in 2016, the GCT has not
carricd out any survey independently
Adjusting for implementation in 2019

WProblems (care of prablem)

L] fie contents of

improvement proposals

It should be implemenied while considering merits such as.
documents and inferview survey

1-2. According to "Setting of training needs survey items”,
it needs to divide questionnaire survey, document survey
and interview survey for each item

B Required Expenses and Time

It takes some time to decide the survey method

W Expected Effects

Survey result for each item becomes more concrete and

systematic.

W Important Paints

M Reference material

In the questionnaire and interview survey, since there is
interpersonal relationship, 4W 1H (when, where, who (with
whe), what, how) 1s important

See the figure below

Survey method ii ) Questionnaire survey

i ) Document survey

iil) Interview survey

) Document survey

2} Questionnaire survey

3) Interview survey

Improvement Plan for strengthening DAE Mechanical Technology at

1CTs in the eastern part of Punjab province

Improvement Proposal
I item: L of Research and Analysis of Ind | Trends and
Training Needs

subject: 1-4. Survey Plan

The GCT project will make the following improvement proposals on the abave subject.

Since various survey led by JPT in 2016, the GCT has not
W Current status carried out any survey independently

Adjusting for implementation in 2019

When conducting a survey such as TNA. it is necessary to
W Problems (core of problem)

planning, i ion and analysis

W Specific contents of It is necessary to conduct a survey afler preparing the

improvement proposals survey plan and the implementation plan.

o It takes a time to prepare the survey plan and the
W Required Expenses and Time | )
implementation plan.

1t is necessary fo know that good resulis can be obtained if

W Expected Effects
a plan is sulficient.

It needs to appoint a person in charge
B Important Points ) .
Als it needs 10 organize the survey team and implement

B Reference material

See the survey plan and implement plan items

1) Survey period
i) Surveyor

i) Survey target
iv) Budget

Survey plan

i) Implementation date
) Implementation Person
Survey iii) Decision to ask question
Implementation | iv) Preparation of data material
Plan v ) Questionnaire sheet making

+i) Collection of questionnaire sheet
+ii) Classifying questionnaire sheet

Improvement Plan for strengthening DAY Mechanical Technology at
GOTs in the castern part of Punjab provinee

Improvement Proposal
i item: 1 f Research and Analvsis of Trends and
Training Needs

subject: 1-5. Survey Sheet Preparing

The GCT project will make the following improvement proposals on the above subject.

M Current status

Since various survey led by JPT in 2016, the GCT has not
carried out any survey independently
Adjusting for implementation in 2019

WProblems (core of problem)

W Specific contents of
improvement propasals

In conducting the survey, it should be prepared a sheet
covering the contents of ' 1-2. Setting of the training needs
survey item”

Attention is required especially for prepaning the
questionnaire survey table.

In order 1o make it easier for companies to respond, it is
necessary to make one questionnaire and to keep the
question concise.

Ry

red Expenses and Time

Slight cost and time are required for printing the number
of sheets

xpected Effects

There is litle burden on companies’ answers, which helps
improve the collection rate

W Important Points

In preparing the survey form, work should be carricd out
while listening to opinions of several people regardless of

individual judgment

B Reference material

See example questionnaire in the next
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Improvement Plan for strengthening DA Mechanical Technolagy at
GCTs in the eastern part of Punjab provinee

Improvement Proposal
item: 1 of Research and Analvsis of ial Trends and
Training Needs

ibject: _1-6, Survey analysia

The GCT project will make the following improvement praposals on the above subject.

Since various survey led by JPT in 2016, the GCT has not

W Current status carried out any survey indcpendently
Adjusting for ion in 2018
1t is unknown how the GCT will conduct analysis of the
W Problems (core of problem) survey results. Such analysis of data and needs are

obtained from it

W Specific contents of
improvement proposals

It's necessary to analyze and summarize needs according
0 the procedure as shown in the table below
resull, it can be used any

Also, to display the analy
graph or table as below o devise it 5o that everyone can

understand it.

W Required Expenses and Time

It takes considerable time and effort to consolidate and
analyze the results outcome.

M Expected Effects

Analysis of the needs from TNA, graduate questionnaire
and summary of the results are important for the

development of TVET in the future and management of
oG

B Important Points

Knowledge of software such as Excel is necessary for
input work of data aggregation and graph creation.

M Reference material

Sce the table, pie chart and graph below

Tprovement Plan for strengthening DAE Meehanical Technolagy at

GCT in the eastern part of Punjah province

Analysis and crganizing
survey results.

1) Collection of data

ii ) Analyzing of whole data

il ) Analyzing of training needs from industry (company)
) O training

v ) Checking of training duty, ability and level

Category of Products

Total Number of Machines in 202 Companies

m W o m oxe W ae

Tmprovement Plan for strengthening DAE Mechanical Technology at
GOTS in the eastern part of Punjab provinee

Improvement Proposal
item: 2, f Curriculum Revision
subject: 2-1, C revigion proposal

The GCT project will make the following improvement proposals on the above subject,

The TEVTA curriculum revision commitiee is mviting

W Current status ‘puidance every year to suggest proposals for curriculum
revision of subjects, but the number 15 small
Proposals can not be made because instructors are lacki

W Problems (core of problem) e -

understanding of industry trends and latest technologies.

B Specific contents of

improvement propasals

Instructor needs to propose curriculum and syllabus for
each subject against knowledge gained through MT and
ToT. Also. the GCT should identify latest industry trends to
conduct TNA at least once every three years, and disclose
their contents (o instructors.

B Required Expenses and Time

It takes some time to organize the proposed items

Expenses are unnecessary for regular work of the instructor

B Expected Effects

The revision of the curriculum leads o improvements in the
technological awareness of students, strengthening of
suidance activities by instructors, and atiracting GCT's
evaluation

B Important Points

It s necessary o present in advance what to suggest and
Tiow 1o propose the curriculum

M Reference material

Refer to the tables below for details on the proposal for

review and their main pnints.

184




Tmpravement Plan for strengthening DAE Mechanical Technology at

GOTs in the eastern part of Punjah provines

Revise items

i ) Title (Course contents)

ii ) Description (Detail of contents)
i) Training Hours

iv) Instructional Objectives

Paints of consideration

| ) Adding new technology items
ii ) Revision of proper technical terms

iii) Elimination of the low item of the necessity

iv) Unification of the items overlapping

v ) Resetting of training time inappropriate

vi) Adjustment of the training level of the contents
vii) Other related point

Tmprovement Pl
G

an for strengthening DAE Mechanical Technalogy at
in the castern part of Punjab provinee

Improvement Proposal
item: 2. Improvement of C Revision
subject:  2-2 Example of revision

‘The GCT project will make the following improvement proposals on the above subject.

W Current status.

The TEVTA curriculum revision committee s inviting
guidance cvery vear to suggest proposals for curriculum
revision of subjects, but the number is small

WProblems (core of problem)

The TEVIA side needs to prepare so as to unify formats so
that instructors can propose revised revision.

W Specific contents of
improvement proposals

VTA should prepare a form that every instructor can see
at a glance which item of the curriculum is to be revised
This makes it easier for proposals to be revised by them

W Required Expenses and Time

It takes few time to prepare the form and enter revised item
of the curriculum for each subject

W Expected Effects

With regard to the revision of the curriculum, the
instrutor's interest will rise and better education and
training can be implemented

W Important Points
W Reference material

Not particularly
See next page. The bolded shading is the revised items.

Tmprovement Plan for strengthening DAE Mechanical Technology at
GOTs in the eastern part of Punjab provinee

Example of curriculum revision
cn Present New
1 | Industrial pianning 3 | Incustrial planning 3
1.1 Heed ofindustial planning Irs (11 Needof ndusiral parving
2 - 2 N~
2 | Ste selecton for incustry 7 | Site selection 2
21 Economicd and tecical facirs 2 Economical and fechrical factors consideing
g factory sile
3 | Plantlayout 4 | Layout 4
31 Defriion 34_Introduction to lavout
32 Otfecives 32 _Types oflavout
33 Types 33 _Good layout
34 Crierafora good layout 34 _Preparation of a layout
35 Asvantages of  good layout
38
4| Prosucton Metheds 3| Production Mehods 3
41 Intreduction Io proeducion 41 Infroducion to producion
42 Impertant types of poducion 4.2_Types of production
A3 _Now trond of typos of production
5 | JobAnalysis & | JobAnalysis 5
51 Moton sty 51 ction sty
52 Timesudy 52 Timesacly
6 | Producton planning and cortrol 4| Procuction planning and contral 4
6.1 Prodcton planring 61 Producion planring
€2 Produdtion control 6.2 Produdion control
S improvementolproducty ||
7 | Guality assurance 2 | Qualty assurance 3
7.0 Inspacicn 70 Inspecion
72 Qualty control 1.2_Quality control (Quality
management)
L3_Quality control circle
& | Mantenance 4 | Mantenance 4
81 Respansibilsy 81 Respansbilty
82 Typesof mairtenance 82 Types of mairienance
B3 Compaisn of dffeert types of
manisnance
54 Replacementstudes
k] Cost determination and control 2 Cost detamminaticn and contral 2
9.1 Cost caluiation of industial product 91 Costcaculation ofindustial product
82 Costconird 42 Costoontl
10 | Store operation n indusiry 2 | Store operation 2z
104 Receptof storellems 101_Receipt of store items
102 Records ofsiore 102 _lssue of store items
103 _Issue of siore tems
18

Tmprovemen
[

n for strengthening DAI Mechanical Technology at
T in the eastern part of Punjab province

Improvement Proposal
item: 3. on Pr
L subject: 31 Pr f lesson plan

‘The GCT project will make the following improvement proposals on the above subject,

W Current status

There are few instructors preparing teaching procedures and
teaching materials in conducring classes

WProblems (core of problem)

1t is necessary 1o prepare lesson plans in advance, such as
the content and order to be taught, the necessary time,

teaching materials, ele

W Specific contents of
improvement proposals

Utilize lesson plans that contain the contents of
teaching, its order, necessary time, materials to be
prepared. ete

W Required Expenses and Time

The time to prepare alesson plan is generally less than 30
minutes in one lesson.

W Expected Effects

‘The content to be taught is introduced and the teaching
elimination disappears
Instruction order can be fixed, and necessary time
can be secured
- Teaching materials can be prepared in advance.

W Important Points

In order to und

and the experience of preparing the

Iesson plan, training is nccessary for preparation method.

B Reference material

See an example of lesson plan
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Lesson  Plan (Example)

Task: Introduction & Importance of Safety | Date:
Theme:

« Identify the importance of safety.
* What is an aceident.

Place: Conference Room

* Hazards not observing safety. Trainer

Course: Health Safety & Environment
(Mech. 141}

Prepared by:

Number of trainees: 20

Instruction
Classifieatio
(Insl.r::t' u:;e) Time Point of Instruction Tool or
ion s
Method
05 A . Artendance
Daily Life: example of accidents & Register

Cause of accidents Picture

Presentation 25 | What s safety” Videos
Impartance of safety. Multimedia

What is accident?
Causes of accidents.
Hazards not observing accidents.

10 | Enlist Accidents not observing traffic rules
Confirmation 05 Review of lecture
Questions
Explain First Aid

Method to evaluate comprehension
Make assignment on *] st accidents not observing safety rules in workshops”

Materials to be used
White Board, Multimedia, Videos.

Plan AR Mechanical Technology at
GOTs in the castern part of Punjab province

Improvement Proposal

jtem: 4. Training I

The GCT project will make the following improvement proposals on the above subject.

The following teaching materials related to the revised
cumculum were targeted for monitoring in the project and
these project products in consultation with TEVTA.

W Current status Health Safety and Environment
. Applied Thermodynamics
. Machine Design

Hydraulics and Hydraulic Machine

PTRrTa—

5. Material Testing and Heat treatment

1. How should these teaching materials be used a5 project
products?

WProblems (core of problem) 2. These teaching materials are taken into a specific
organization or person, and there is a concern that these
materials will be buried somewhere without being known 1o

the public

1. To organize the completed teaching materials by ficld
. The completed teaching materials should be saved not
W Specific contents of only on paper but also as electronic documents. For

“cloud

improvement proposals example, the electronic document is saved as
document” using a "cloud” such as Dropbox, One Drive, or

1Cloud

1. Intemnet environment construction cost

W Required Expenses and Time | 5 ¢aree for the capacity of electronic documents

1. As long a5 a teacher under GCT, anyone can view the
cloud documents anytime, anywhere, and share information
W Expected Effects 2, Teachers should be able to use the cloud documents
direetly as teaching materials for students

3. Cloud documents make it easy to correctand add content,

21
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s teachers always get updated content
4. Cloud documents will Jast forever as products of the

project

1. Wha should be the main administrator of "cloud
documents” and which organization will be placed?

2. About aperation method of security management of "cloud
document”

3. Even a teacher under GCT needs a password.

4. Reading of “cloud documents” is possible, but in principle
writing is prohibited. The designated specific person can add

B Important Points

o corrcct the content of the cloud document or update the
cloud document.

5. If there is any reference material in the cloud document
we need to specify the quoted source list

1. Dropbox

W Reference material 2. One Drive
3. iCloud
22
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Improvement Proposal

item: 5. ion of Education and Training

The GCT project will make the following improvement proposals on the above subject.

Various numerical data on students from admission to
graduation are prepared in DEA course

Although TEVTA Web Portal s utihized, some of them still
have not been sorted out because they are filled in with

W Current status

paper documents.
Advancement of students and in-campus test data is saved

W Problems (core of problem) in paper documents, and the goal values from admission to
promotion and graduation are not targeted.
The number of applicants, the number of enrollees, the

number of grades / graduates, the results, student self-

evaluation, student apinion and impressions are unified
with management in the form of Excel, electronic media
W Specific contents of

cle
improvement proposals

For items that can be analyzed in the next fiscal

year ranging from enrollment io promotion and graduation,
specify concrete numerical targets to improve and make it

an index of academic management.

. Tt takes some time to decide the input method by Fxcel etc.
W Required Expenses and Time
and appoint an

Student management is unified, and it is cffective o be
W Expected Effects utilized for academic management, leaming guidance, and
employment guidance

Because dealing with personal information by clectronic

W Important Points medium, let a person familiar with it be identified as

administrator.
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Evaluation items of internal evaluation of DAE course Improvement Proposal
1) Number or rate of applicants
2) Number or rate of entrants item: 5, on ion of Eds and Training

Evaluation of DAE course
(intemal evaluation)

3) Number or rate of advancement and graduates
4) Student grades

(Results of the period test and graduation test)

5) Seff-assessment of trainee

6) Student impression / opinion

Improvement items by setting specific numerical targets.

T Stat
Contents gt e Improvement item
value value
1) Number of applicants | Number o | Number or | (1) Publicty
(% of previous year) | Percentage | Percentage | (2) Visitto high school
2) Number of enrolled Numberor | N o (3) Publication of GCT
students P:w P:m (4) Other (Utiization of media, efc.)
(% of previous year) g picad
3) Advancement -
Number or | Number or
Number of graduates
Percentage | Percentage
(rate)
(1) Increase attendance rate
2) Motivation for leaming
P R e (3) Confirmation and improvement of
grades ver
b e % | teaching methods
(4) Expansion of instructor'straining
(5) Other (Company visit etc.)

24

The GCT project will make the following improvement proposals on the above subject.

There is little activity to analyze opinions from the outside
and use it as an evaluation of the DAE course

Recently IMC has been held and there is a movement to
incorporate corporate opinion into school activities.

M Current status

GCT has little opportunity to investigate externals,

especially graduates and industry, what they expect of the

DAE coursc.

WProblems (core of problem) )
For this reason, there are outdated guidance contents, lack

of contact with companies, lack of public relations and so

on.

GCT periodically conducts surveys and corporate visits and
analyzes them.

Along with evaluation from graduates, incorporate
graduates from employment companics and requests for
GCT.

Constructing an annual plan has little time constraints.

W Specific contents of
improvement proposals

B Required Expenses and Time

External evaluation can be used for CGT management such
W Expected Effects as revision of guidance contents, student proper judgment,

curriculum review, employment guidance cte

The GCT routinely has the point of contact with outside
companies and making graduate management appropriate.
For the external evaluation items of graduates and

W Important Points

W Reference material

employment companics, se the table below,

an
GCTsin

I Mech: I Technalogy at
the eastern part of Punjah province

items of external evaluation of DAE course

Evaluation of DAE course
{External evaluation)

1) Evaluation from graduates.

2) Evaluation for employment company

3] Evaluation of Industry to GCT (Opinien
and Request)

4) Social evaluation of GCT

items by graduates and employ

Extemal Evaluation Evaluation ltem Improvement ltem
‘Similariies / Differences on | (1) Improvement of instruction
1) Evaluation from
contents of GCT and work «contents
graduates ) ) .
site (2) Apfitude judgment of students

and

Evaluation of graduates

(3) Improvement of curriculum

2) Evaluation from emplay
company

requests for GCT ete.

) quidance
(5) Company visit

(6) Accuracy of intemship system
(7) Need for additional guidance

(8) Necessity of Public Relations

Improvement Plan for strengthening DAE Mechanical Technology at
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Improvement Proposal
item: 6. on Teaching Method
subject: 61, of training method in Mech. 141 Health

Safety and Environment

The GCT project will make the fallowing improvement proposals on the abave subject.

Associated with currieulum revision in Safety Health and

Environment, there is a need for teaching materials that

W Current status
cover the contents of the three items shown in the following

subjects.

“The points to be strengthened are as follows

(O] I

system

WProbl f proble
roblems (core of problem) (2) Realization of safe workplace by 5§ promation

(3) Specific knowledge of handling and storage methods of
combustible substances

Prepare a text that has been developed separately for the
above thiee points

(1) Provide an exccutable manual for establishing a
sustainable safety management system

* Provide hasic knowledge about disasters and hazards, and
provide guidelines for taking correet action to prevent

recurrence
W Specific contents of

* Identify the contents and implementation method of
improvement praposals

hazard prediction training (K YT) as a concrete tool and
hazard training as specific means to avoid and prevent
hazards by risk management.

(2) Show the importance of 58 to create a safe workplace
and the implementation procedure 1o develop its activities.
(3) Provide information on basic concepts and specific
methods of handling flammable materials.

(1) Necessary expenses: None

(2) Time: Preparation period for preparing teaching
materials and transferring technology through MT and ToT

B Required Expenses and Time

27
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W Expected Effects

(1) Itis not only the acquisition of knowledge, but the way
for graduates to practice and teach in a company becomes
clear.

(2) It can be used daily as a manual, and can be trained
repeatedly based on it

W Important Points

It is desirable that the subject (1) and (2) be treated as a
common theme that all students should acquire.

And the subject (3) is specifically strengthened in response
1o the needs.

W Reference material

(1) Establishing “Sustainably Safe and Healthy
Environment™

(2) 58 Guidebook for “Step by step implementation™
(3) Handling and Storage of “Flammable materials”

28
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Improvement Proposal

n Teaching Method.

The GCT project will make the following improvement proposals on the above subject.

M Current status

In the Industrial Planning and Production Method, the part
related to Planning has been mostly improved as a result of
the project activities so far. However, the parts related to
Production Method arc not fully covered

WProblems (core of problem)

It hardly includes the improvement of quality and
productivity, which is the basis of the basic activities of the

industry. there is no descript
of the necessity or procedure of improvement concerning Q
(quality). C (cost) and D (delivery date) which are the main
elements of added value.

W Specific contents of
improvement proposals

We will clarify the mechanism of production and introduce
58 activitics as an infrastructure for "visualizing" the
process. and introduce methods and systems for

P and quality

Especially, we introduce TQM (Total Quality
Management), TPM (Total Productive Maintenance), TPS
(Toyota Production System, Just in Time) and cost

reduction methods as a Japanese-style K AIZEN system
Introduce as many specific cases as possible in the company

to promote student understanding.

W Required Expenses and Time

(1) Necessary expenses: None
(2) Time: Preparc teaching materials in the work of experts.
in japan and transfer technology through MT and ToT.

B Expected Effects

(1) GCT can respond to the needs of companies (training of
problem-solving ability of graduates).

(2) GCT students can acquire practical knowledge and
methods

29
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W Important Points

(1) First of all, define the system of the whole technology,
and then let students understand the positional relationship
of Kaizen's infrastructure, systems and tools afler grasping
the whole picture

(2) In addition, make them understand the basic way of
thinking and practicing about TQM, TPM and JIT, which
are the core of Japanese-style manufacturing

(3) Inroduce specific examples to promote understanding.

10 Production

Iimprovement Plan for strengthening DAE Mechanical Technology at
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Improvement Proposal
item: 6, Teaching Method
subject: 63, of practical training in Mech. 312
and lic machine

‘The GCT project will make the following improvement proposals on the above subject.

In GCT RR and GCT FSD. the equipment is substantial and
practical training using this equipment is important but

W Current status G )
there seem some difficulties in proper implementation
due 1o lack of adequate experience of instructors.

M Problems (core of problem) Lack of skill of practical training of instructors

W Specific contents of
improvement proposals

Training method is clarificd by organizing the training
contents and procedures for each training equipment and
wrile it as a document, and (o conduct the training
accordingly.

B Required Expenses and Time

Not particularly

W Expected Effects
B Important Points

Enhancement of practical training ability of instructor
Reference to the manual of each equipment will be useful

W Reference material

Examples used in the master training are shown in the
following pages.

31
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Hydraulics and hydraulic machine
Practice 1 centrifugal pump system

1. Preparation
1.1 centrifugal pump apparatus
1.2 manual
13 cold water

2. Safety instructions
2.1 electrocute
22 hot surface
2.3 rotating components

"

Understanding of machine components and their function by observation
3.1 support frame

32 reservoir

3.3 centrifugal pump unit

3.4 control unit

3.5 eclectrical cabinet

36 low pressure supply pipes

3.7 low pressure outlet pipes

3.8 low pressure inlet valve

39 low pressure outlet control valve
3.10 pressure relief valve

3.11 flow sensor ( flow meter) - F1

3.12 inlet pressure sensor - P1

Tmprovement Plan for strengthening DAE Mechanical Technology at
GCTs in the eastern part of Punjab province

CSERIES: APPLIED FLUID MECKANICS

armfield

4. Setting (installation )

4.1 Fill the reservoir with clean cold water
Close drain valve and open pipe
Fill reservoir to reach 75mm from top
Cover reservoir with lid
After priming, check float level sensor that it remains fully submerged in water, if not
add water

4.2 Connect electric supply
Connect main plug to 230V electric supply
Check illumination of display on control panel

3.13 outlet pressurc sensor < P2 5. Priming - system idling run
5.1 Turn on main switch
Turn on switch of cabinet
Observe weleome massage and initial sereen on display
5.2 Open all valves botween reservoir and pump
5.3 Presd“select’] box on control panel until is shown
5.4 Press fenter|
5.5 Press fselect' until Fsp,eexﬂ is displayed
5.6 Increase speed of Fpump 1] until display indicates 100" by pushing]
32 33
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5.7 Observe water flow e
ta read all sensor values
5.9 Press“exit]to stop pump working 3%
20%
6. Exercise
6.1 Prime the system as above 10%
62 Set pump speed at 100% .
6.3 Pross "seloct” key to read those parameters, and record them
Motor speed, flow rate, inlet pressure, outlet pressure, motor torgue
6.4 Gradually close outlet valve until getting 90 % of ariginal flow rate
6.5 Read and record those parameters Sheet B
6.6 Close outlet valve farther to get flow rate of Q He He Hye He Pm Ph Eo
80% T0%, 60%. 50%. 40%, 30%,20% 10%,0% of original N
M m m m m warts watts %
flow rate
6.7 Read and record those parameters at each flow rate Original
6.8 Pross “exit” to stop pump working
9%
7. Result caleulation 80%
T summarize recorded data on sheet A
0%
72 caleulate and summarize characteristic figures
73 plot graphs of 0%
Total head, mechanical power, and overall efficiency, against flowrate
50%
Sheet A 0%
Pin Pout ¥ T N t » o
KN KN An? L. Amin Nm RPM oc Kg /m* 200
Original
i 10%
A 0%
8%
T0%
60%
50%
a 2%
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Improvement Proposal
iten [} on Teaching Method
subject : 6-4, Enh ‘practical training in Mech, 323
Applied Thermodvnamics

The GCT project will make the following improvement proposals on the above subject.

In GCT KR and GCT FSD, the equipment is substantial
and practical training using this equipment is important
W Current status but there seems to be some difficulties in proper
implementation due to lack of adequate experience of
instructors
WProblems (core of problem) | Lack of skill of practical training of instructors
To clarify the training method by organizing the training
B Specific contents of contents and procedures for each training equipment and
improvement proposals write it as a document, and to conduct the training
M Required expenses and Not particularly
time
M Expected effects Enhancement of practical training ability of instructor
WImportant Points Reference to the manual of each equipment will he uzeful.
Not particularly
MReference material Examples used in the master training are shown in the
following pages.

Tenprovement Plan for strengthening DAE Meehanical Tednology at
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Applied Thermodynamics
Practica 7,8 Compressor test unit

Actions
8. Safety instructions
+ electrocute
- hot surface
« rotating components
+ hot gas blow
+ noise

©

Understanding of machine components and their function

Compressor module

* compressor

* motar
start and stop switch
safety valve
pressure gauge for outlet
dynamometer set

+  pressure gauge inlet

« inlet air receiver tank

+ airinlet and orifice
air inlet control valve
outlet air receiver tank
outlet control valve
discharge pipe

Contral console

+ main switch
circuit breaker
tachometer
orifice manometer
ammeter
volt meter
temperature indicator

Improvement Plan for strengthening DAE Mechanical Technology at
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temperature selector switch
thermocouple socket

10. Installation

High speed air flow from d nir must be at ion of main

unit.

- Black tube of orifice plate right side is connected to orifice plate manometer inlet
pipe at right side, and Left side of plate to inlet pipe left.

* Red colored liquid must be filled at zero mark on the adjustable scale.

+ Connection of compressor tachometer to be done.

+ Connect 2 thermocouple plugs from main body is connected to 2 thermocouple
sockets of console,
1 more couple plug with loose end to 3 socket.

+ Connect power gupply cable from main unit to socket 13 at console.

- Kecp start / stop switch in position off by pushing down red button.

- Voltage label on the machine must match local supply power.

- Keep the main switch on console at off position.

11. Test running as part of setting
+ Turn on main switch
+ Check if those are OK
Digital display working
Free swing of compressor motor
Release of dynamometer adjuster
Full swing of motor cradle counterclockwise
Compressor oil level
Full open of inlet control valve, and outlet control valve
To start compressor, pull up red button
Check air flow out
Check tachometer and manometer working
Turn of start / stop switch to end test run.

12, Operation
12.1 check if inlet and outlet valve are open
12.2 adjust orifice plate manometer scale to zero
12.3 check no load on dynamometer load indicator
12.4 adjust zero position of spring balancer (load gauge )

38
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12.5 pull up red button of start / stop switeh to start compressor idle running

12.6 to adjust the compressor dynamometer, pull up adjuster 20 so that motor cradle
come to horizontal position

12.7 to set discharge pressure to planed value

shut air outlet control valve fully

observe rise of pregsure
when the pressure reach planned value at gauge, open air outlet control valve
slowly to get stabilized pressure. This is controlled state of compressor

running
12.8 take read of indicators of tachometer, thermometer, manometer. load gauge
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Improvement Proposal Example |
item: 6. Teaching Methods
Machine Design
subject: 6°5. of practical training in Mech.343 Machine
design Practice | planning of school chair - requirement & rough sketeh of product
The GCT project will make the following improvement proposals on the above subject. 1. Planning
1.1 Assumption
Machine design training is dominated by theory lectures - You are designer employed by some manufacturing company.
e on mechanical strength design, with less emphasis on = You are not specialist of specific product, but you have general knowledge and know*
knowledge skills about specific industrial product design how of furniture product planning and design
procedures.
WProblems (core of problem) Lack of training on specific product design procedures. 1.2 order
It is expected that this curriculum revision will add an Your boss ordered you to draft planning paper of school chair
understanding of the product design procedure, it is to Key words of his idea were,
W Specific contents of conduct desk design training to promote this understanding Made up of wood,
improvement proposals The training takes simple products and simulates the All GCTs in Punjab as main customer
procedure from product planning to conceptual design Planning should be made basing on your consideration, but it should be reasonable
strength calculation on the desk enough
B Required Expenses and Time | Not particularly to convince your colleague.
Better understanding of the design steps set up in the
W Expected Effects
curriculum 1.3 Drafting
W Important Points Not particularly You are to draft paper of requirement & rough sketch of product
Examples used in the masier training are shown in the  Amount should be 1 ~3 page in text, extra picture pages acceptable
8 Reference material following pages - Style of document do not matter.
1.4 presentation
You are to present your paper to your colleague and take some question
You are to listen to presentation of your colleague.
1.5 integration
One member plays the role of coordinator during discussion
Remaining members to have discussion to integrate each drafted idea to one
10 1
Improvement Plan for sirengthening DAE Mechanical Technology at Improvement Plan for strengthening DAE Mechanical Technalogy at
GOTs in the castern part of Punjab provinee GCTs in the eastern part of Punjab province
Practice 2 concept design of school chair - data collection
feur) 2.1 Aim
—_— To acguire necessary reference data to design the product
M o [ nchad b f ¢ a. bench marking
o A to study the character and specification of most typical and major product in the
‘ market
) - - structure, mechanism and dimension
B - - material, finish, and coloring
Chau's ther - - weight
wipeed T
A ) b - - veputation and evaluation from general customer
Gl d J - - ather requirement item
{{1 . crecden b. collection of designing data
mo to collect every data relating to design
bqear bar -+ dimensions of human body
i f + = property of expected material
- mal  bé -+ suplier and standard size of expected material
» £ hair
2.2 Action
\51( ¢+ and + el 8. Observation and survey of bench mark

i and
R

A 2 d’;i;c]{,t_

x whearht

'ﬁ“”' i f.rf;r

[y menbumh

feo kg5

As current product is available in GCT, it can be sample as hench mark. Other sample
piece for bench mark is welcome,

you are to make ohservations of those samples and to draft report paper

At least major structure and dimension must be reported.

Any measuring tools ean be used

=

. collection of designing data
to collect every data related to design from web site and market and report
-+ dimensions of human hody
=+ property of expeeted material
-+ supplier and standard size of expected material

2.3 presentation
You are to present your report paper to your colleague and take some question

You are to listen to presentation of your colleague.
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Practioe 4 cost estimation of school chair

41 Aim
To establish concrete idea of product cost

4.2 condition of estimation

* scope of estimation -~ manufacturing cost
Material price as per separate sheet
* labor rate and others are,
direet labor
wood machining 650 RPK/ hr
- - assembling and painting 550 RPK /hr
indirect labar
- - wood machining 300 RPK/ he
- - agsembling and painting 300 RPK /hr
indirect materials
- - lacquer paint and thinner 3.5 RPK / pe
other indirect cost - - machine depreciation
=+ wood machining 2000 RPK/ hr
=+ assembling and painting 1150 RPK /hr

athers would ba by your own information

4.3 Action
Base on preceding idea and information,
you are to list out product cost estimation of each element

4.4 presentation
You are to present your report paper to your colleague and take some question
You are to listen to presentation of your colleague,
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Practice 5 detail design of school chair

41 Am
To define details of product — school chair, which enables actual production

4.2 Action
Base on preceding idea and information of your practice,
you are to draw sketch drawing of whole product and one of its major parts, in which all
necessary structure, dimension and tolerance must be shown.

4.3 presentation
You are to present your report paper to your colleague and take some question

You are to listen to presentation of your colleague.
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Improvement Proposal

Teaching Methods

The GCT praject will make the following improvement proposals an the above subject.

In teaching practice, it is generally a system of teaching
W Current siatus X

in a large group of students

Training equipment in the GCT-RR and GCT-FSD have

been installed in line with the curriculum by the JICA-GCT

project about training equipment owned by each GCT

However, in all GCT schools, lrining equipment is
generally not enough And at GCT, there is also the problem
of aging training equipment. Therefore teaching of practice
in a large proup of students tends 1o be biased towards the
WProblems (core of problem) theoretical field

There may be a large number of students in charge of ane
teacher, and we may think that the number of training
equipment necessary for the number of students is necessary

There seems 10 be  difference in the type and number of
training equipment owned by each GCT, but are that raining
2 used effectively?

In a current condition, the training only consumes its
planned time, and the content of the teaching in the training
may not be linked ta the improvement of students’
substantial understanding and proficiency level

cquipment currently

For example, if different training equipment is installed
with A, B, and C in a class of 30 students, rather than 30
sudents working on each wraining equipment at once, how
B Specific contents of about organizing three proups as a group of 10 students?

s three groups, place the teacher in cach group and give
teaching of practice using each training equipment.

Students will rofate three times to leam cach equipment. If
a siudent receives teaching in a small group, undersianding

improvement proposals

50
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and proficiency levels will be preatly improved compared 1o

the past, rather than learning one equipment with 30 students.
We would like to list the following improvement

proposals (o create such an environment

1. Increase the number of teachers

2. Hiring assistant teachers for practice

31

related to practical tasks

2 s a temporary external lecturer from companies

| Personnel expenses necessary for hiring new teachers,
= Required Expenses and Time | assistant teachers for practice and temporary external
teachers.

2. In the above example, in the case of placement of one
teacher, the assigned time for teachers is three times longer
than before

1. We can effectively utilize existing fraining equipment.
u Expected Effects 2. Teachers may increase their assigned tme. bul hey can

ive students dense teaching. Therefore students also
improve their understanding and proficiency levels

1 We think that the placement of teachers for each group is

desirable. In the case of placement of one teacher, it may be

considered that the time for self-study of the student may

u Important Points increase. However, it is possible if we consider the following
1wo points.

1. To prepare appropriate practical tasks

2. To take measures for accident prevention with training

equipment and adequate safety

= Reference material Nan

193




Improvement Plan for strengthening DAE Mechanical Technology at
GCTs in the eastern part of Punjab province

Improvement Proposal

item: 6. on Teaching Methods

The GCT project will make the following improvement proposals on the above subject.

WCurrent status Teaching of practical and theory are performed separately.

1. The graduate with DAE qualification must have af least
capable persons who can support an engincer at the sitc of a
place of employment

Therefore capable persons who have practical theory and
skills are necessary

In order to bring up such capable persons at GCT, it is
extremely important 1o perform teaching methods that are
W Problems (core of problem) wunited with practice and theory to them

When they are employed in the mechanical indusiry, they
should surely be evaluated as a practical engineer or mid-
level engincers from the employer side
2. 1n a current condition, the training only consumes its
planned time, and the content of the teaching in the training
may not be linked to the improvement of students’ substantial
understanding and proficiency levels.

1. To perform the teaching, there is need to urite practice
and theory. Since there is a relation by safety depending on
the content, two or more teacher systems may be needed.

2. 1 only one teacher needs to perform the training. a teacher
can teach theory. Towever If one teacher performs practice,
W Specific contents of itis necessary to devise a teaching r.nclhod .

3 In that case, he needs 1o explain a practice task w0 all
improvement proposals et s lrge group
For example, the following measures can be considered,
1f all students in large group need to use A, B, or € taining
equipment ina practice task, first, a teacher will explain these

three types of training equipment
Then a teacher divides the student info three groups and
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place each group en the A, B, C training equipment

A teacher will set the appropriate time for the student to
‘master each training equipment and make them rotate each
equipment while paying attention to safety.
3. In the case of placement of one teacher, training time and
the amount of work may increase. However, as training can
e focused on practice, it is possible 1o reduce the details of
theory in the curnculum.  Therefore it has the merit of
being able o increase practical fraining time for us.
1. In order to perform the teaching united with practice and
theory, more than one teacher system is required
W Required Expenses and Time | Therefore we need to consider the personnel expenses.
‘necessary for hiring new teachers, assistant teachers for

practice and temporary external teachers.

1. The teaching methods umited practice and theory can
reduce the number of classrooms and maving time of
students in the school

W Expected Effects 2. As training is focused on practice, we can reduce the
details of theory in the curriculum. Therefore we can increase
practice time and can develop practical capable persons who
can make use of what they have learned in practice at the site
of a place of cmployment

1. We would like 1o have a teacher placement for cach group
However, in the case of placement of one teacher, it may be
considered that the time for self-study of sludents may

W Important Points increase, so two points should b
(a) To prepare appropriate practical tasks
(b) To take measures for accident prevention with practical

equipment and adequate safety.

W Reference material Non

Tmprovement Plan for strengthening DAE Mechanical Technology at
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Improvement Proposal
item: 6. on Teaching Methods.
title:  6-8. Practical i ion by company's engineer

The GCT project will make the following improvement proposals on the above topics.

In practical instruction, it is practical instruction only from
Current status f 3 = S
the instructor in charge of practical skill training.

1. As one faculty member is in charge, it seems that they are
not able to give sufficient explanation and guidance

2. Many machines are out of order and few machines can
operate. Also there are few tools and practical training does
not proceed. Power outages occur frequently. With one
faculty member, it is impossible for all students to achieve
Problem (core of problem) | sufficient safety. For this reason, it scems that there are
many practical training centered on explanation.

3. 1 think that only the digestion of the planning time is
carried out and it has not led to a substantial understanding
of students and improvement of proficiency degree.

4. There is no time or opportunity for teachers to look at the
state of the latest technology, machining conditions, learn
from them.

For the purpose of creating an environment for improving
technical skills of students as well as instructors, we
Specific contents of suggest the following improvement proposals.
improvement proposal 1. Hiring practical skill training instructors

2. In order to learn the latest technology and practical
efforts at enterprises, we request short-term practical

nstruction by from

1. Employment of technical assistant teachers, personnel
expenses related to temporary external lecturer hiring.
2. Expenditure materials expenses such as tools and

Required Expenses Time

expendable teaching materials purchase costs.

Improvement Plan for strengthening DAE Mechanieal Technology at
GCTs in the eastern part of Punjab provinee

1. This can effectively utilize existing equipment.

2. Not only the instructor but also the students' technical
Expected effect skill level is improved and the job motivation for
employment is smooth.

3. We can provide students with a dense instruction.

4. Seminars for companies can be implemented.

Companies that require guidance must have a working
environment (such as 58) in the factory. And it is desirable

Important Points
L thiat the instratorwho will e dispatchsd be & Seld
engineer or in a leadership position.
material Non
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Improvement Proposal

item: 6. n Teaching Methods
subject: 69 Toenh of practical training from actual
activity with all i

The GOT project will make the following improvement proposals on the above subject.

Despite the expectation of training practical workers (who.
can understand techniques and skills), purpose of practical

workers training is not sufficint, Furthermore, since the
Tevel of technical and technical support t companies in
GCT does not seem 1o be a sufficient level. It is desirable to
B Current status have a siate in which companies and GCT mutually benefit
each other However, the present circumstances, it scems
that industry- college collaboration of job placement request
is a major factor.

GCT seems Lo need continuity of human resource.
development support for companics.

1. Prionity 1s given i obtaining the DAE exam (subject
exam), and training has not been sufficiently conducted
2. It seems that the relationship between the subjects has not
been coordinated with production activities in a company
M Problems (core of problem)

where everyone works
3, The concept of "total optimization” that supports actual
manufacturing is difficult in individual subject instruction.
4. These is no motivation to relate individual subjects

Creating a relationship between subjects by "making
something unique” in a group of instructors, we will also
seek education and training by meeting new corporate
needs.
W Specific contents of -
* By conducting a series of functional development of

improvement proposals

products i basic experiments, design, manufacture, use,
and mainienance, the relationship with the entire
‘manufacturing will be clarificd
understanding will be deepened.

¢ cach subjoct, and
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* The problem is 1o help the industry- college collaboration
by reeeiving from the company if possible.

1. Training time for instructors (summer vacation)

B Required Expenses and Time i i i
2 Cost of teaching materials for "Making things™

1. Tt can be used efTectively withoul leaving existing
practical equipment

2 There is an opportunity 1o seek "education and training
B Expected Effects ‘on the company sense of the instructor.

3. By building a network with instructors’ companies, it is
possible to build the actual industry-academia collaboration
and achieve real-time acquisition of company needs.

1. The instructor needs to be aware of the current situation

It is difficult without everyone having the same vector.

B Important Points )
2 Support from related instructors for parts related to

elecineity and electronics,

W Reference material Sce the figure below

Impravement Plan for strengthening DAE Mechanical Technology at
GCTs in the castern part of Punjab provinee

*Machining
(CNC)

* CAD/CAM
» Heat trestment

» Material tes

i
* welding | paanites e

* Measurement

Tmprovement Plan for strengthening DAE Mechanical Technology at
GCTs in the castern part of Punjab provinee

Improvement Proposal
item: 6. Teaching Methods
subject:  6-10, Securing training time in i duction from a
company

The GCT project will make the following improvement proposals on the above subject.

Despite expectation of training of practical worker (who
W Current status can understand techniques and skills), practical techniques

and skills is neglected

1. Prionity 1s given to obtaining the DAE exam (subject
exam), and practical training has not been sufficiently
conducted
2.5, If we have enough training for 50 people, we will need
a lot of training matenials and budget.
WProblems (core of problem)

3. Itis difficult to prepare practical training materials
(texts). Because the amount of printing is large.
4. There are many busy instructors in charge of teaching
classes. [tis difficult to prepare for practical training
(prototype and procedure).

Consignment production from a company
* At first glance learning scems to be a mere task rather
than preparation for production, and it seems to be difficult
As an advantage
Training environment becomes more practical
Exclusion of teaching material expenses
W Specific contents of
improvement proposals + Corporate traming in the school

Some training income

We can learn QDC such as production control of
working level, quality control
+ Cooperation between instructors’ companies is tight

As a problem point
- Risk of defective product, delivery date etc
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-~ Order adjustment during periods such as summer

vacation

1. Development of new companies
B Required Expenses and Time | 2. Purchase of tools and measuring instruments with orders
3. Vehicles for delivery elc.

1. It can be used effectively without leaving existing
practical equipment
2. The ability of students 1o improve their immediate work
W Expected Effects : . )

skills and to provide them with a smooth job motivation
3. Practical acquisition of teaching skills of teachers and
QDC in companies.

1. It can be used effectively without leaving existing
practical equipment
2 Honesily, there are many difficult aspects. Therefore, itis
X desirable that it be implemented afler practicing the actual
B Important Points
work in the “Product manufacturing problem training™ by
the instructor of improvement plan 2. The reason seems to
be that at present,

is difficult to assess the degree of
difficulty of outsourcing from a company.

W Reference material o
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Improvement Proposal

I item: 7. I on Training Plan
subject: 7-1. Master training i ion plan
The GCT project will make the following i s on the ab ibj

Training of instructors from GCT RR (as from previous
project) and GCT FSD (as from current) to maintain and
enhance the capacity have been conducted by holding
‘master training regularly. It has been used as a base of ToT
B Current status targeting 11 GCT's instructors in the eastern part of the
province.

Since there is no other instructor training program at both
GCTs, continuation of the above functions after the project

is worried,

Maintaining the master trainer system becomes difficult in
MProblems (core of problem)

the future.
To continue training similar to current master training after

W Specific contents of
project completion details are shown in the attachment.

impravement proposals

185,000 PKR / year
Details are shown in the attachment
Instruciors of the GCT RR and the GCT FSD who have

reached the capacity as a master trainer in the current

B Required Expenses and Time

v and can further

project can maintain the same abi
improve even after change of times and personnel change
B Expected Effects P “ 1o per N
By this action, separately proposed ToT would become:
feasible, thus it will be passible to maintain and improve the
capacity of 11 GCT instructors in the eastern part of the

state

B Important Points Not particularly

B Reference material

Not particularly
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Attachment

Purpose

By continuing to carry out instruetor training equivalent to the master training
conducted in the JICA Project, it contributes to maintain and improve the instructors’
abilities of the GCT RR and GCT FSD mechanical departments after the project
completion,, and enables continuation of (ToT) training of instructors in 11 GCT
Mechanical Department in the eastern part of the province

S

Responsible person in charge
TEVTA Training Manager will be responsible
In addition, one person fram each college will be assigned s a person in charge of

execution who will assist the responsible person.

4. Timing of implementation
Master training should be held once a year between June and August, while student
training iz off.

4. Target instructor
in mechanieal £ GCT RR and GCT FSD should be appointed by
each college

Subject
It should be decided by responsible person in charge, but in principle it would be the 16

=

subjects of the current master training

6. Venue
All subjects are divided into 2 even groups and distributed both to GCT RR and GCT
FSD, for those subjects training are implemented at both colleges respectively

L Trainer
Under the direction of the responsible person, several instructors who excels in subject

82
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Knowledge, practical skille, and loadership ability are selected amang the instructors of
both eolleges

The designated trainers examine the details of the training content, prepare the

teaching materials, and execute the training

At the time of project completion, the candidate is recommended from the project based
on the result of the master training

In addition, in the nomination of the trainer for each subject, it is the principle to

nominate those who is working in the training venue,

Content of training

[

The person in charge of execution instruets the trainers on the setting of content every
year, but it is desirable to select from the following viewpoints
+ O the teaching details set in the curriculum, learn the items that should be re-
recognized as a master trainer with lectures and practical skills
- Learn about specific procedures and handling of training using training cquipment
+ Knowledges and skills related to use and application in industry, including direct
interaction with company's site and human resources
* Understand and acquire instructional skills
« To learn the key points to plan and implement ToT as a master trainer

9, Training hours
For each year, 3-day training per subject per training course

10, Budget
Cost of training to be borne by TEVTA
Both the trainer (instructors) and the trainees (ingtructors) who participate in the course

in normal working hours, other estimated yearly expenses are as follows

- Travel expenses 25,000 PKR  ( 25person x 1,000PKR )}

- aceommodation 150,000 PKR  ( 25persan x 2nights x 3,000PKR )
- Utility costsof venue  included in facility operation costs

- Teaching mate: 10,000 PKR

= Total 185,000PKR

11, Evaluation
T evaluate the following items for the training results

= Ewvaluation of overall outcome in the trainee by the trainer
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Feedback on general training content by trainee
Attendance

12, Implementation procedure

Each year. the responsible person gives instructions on planning the training to the
End of march

- The person in charge of exccution formulates the implementation program and
End of April
The designated trainer sets the details of training content and prepares teaching
End of June

- The person in charge of execution prepares draft of notice for holding the event

person in charge of execution

coordinates with related partics

materiale

information, respansible person issues the notice ta the concerned June 15

Plan for DAE Mechanical xr
GCTs in the eastern part of Punjab province

Improvement Proposal

item: 7. Training Plan

hiect: 7-2. ToT Conti ion plan

The GCT project will make the following improvement proposals on the above subject.

In order to extend the results of the master waining of GCT
RR (from the previous project) and GCT FSD (from
current) instructors, project has planned and supparted

capacity improvement training ToT for to 11 GC'T

M Current status
=TT to be implemented under management of person in charge of execution instructors in the castern part of the state.
July ~August On the other hand, it is presumed that there is no ather
- The person in charge of execution summarize the training results and repart it to instructor training program in 11 GCT, and the continuation
the responsible person End of August of the above functions is threatened after the project is over.
Implementation of ToT training will be difficult in the
. MProblems (care of problem)
12 Notes Tuture
) After the end of the project, the training corresponding to
W Specific contents of o
; the current ToT to be continued by 2 calleges
improvement proposals
Details are shown in the attachment.
1,108,240 PKR / year
B Required Expenses and Time 3
Details are shown in the aachment
Continuation of improving the ability of 11GCTs
W Expected Effects .
instructors in the castern part of the province
W Important Points not particularly
W Reference material ot particularly
61 65
Tmprovement Plan for strengthening DAT Mechanical Technalogy at Plan for DAE Mechanical v
GOTs in the eastern part of Punjab provinee GCTs in the eastern part of Punjab province
Attachment teaching materials, and executes the training
Tn addition, in the nomination of the trainer for each subject, it is the principle to
nominate those who are from the teaining venue.
& Content of training
The trainer selects o training topic from the following viewpoint, referring to the 11GCT's
1. Purpose opinion heard in advance after consultation with the person in charge

e

[

5

By continuing instructor training similar to the ToT, which has been implemented
within the framework of the JICA Project, capacity of the 11GCTs Mechanical
Department instructors in the eastern part of the province will be retrained and
enhanced.

Responsible person in charge
TEVTA Training Manager will be respansible

In addition, one person from each college will be assigned as a person in charge of
oxecution who will assist the responsible person.

Timing of implementation
ToT should he held ance a year hetween June and August, while student training is off, as

1 set with master training. Following the master training timing.

Target instructor

Of instructors in mechanical department of 11 GCTs in the eastern part of the province,
those who are appointed by each eollege, in principle, one instructor for each subject from
each callege.

Subject
To be designated by the responsible person in charge, and shall be the same as the

master training course prior to this training

Venue

“To be held at the same place as master training for each subject

Trainer
Under the direetion of the Responsible Person, one of the master trainer instructors at
both GOT RR and GCT FSD will be appointed as appropriate trainer

The designated trainer examines the details of the training content, prepares the

B6

- Practical training using equipment that is in the tendeney of lack of training
knowledge and skills
- Knowledges and skills related to use and application in industry , including direct
interaction with company's site and human resources
+ Matters relating to curriculum revision
and skills related t

d methods in industry and

education

4 Training hours
For each year, 3-day training per subject per training course

10, Budget.
Cost of training to be borne by TEVTA
Both the trainer G

and the trainees. wha in the course

are within normal working hours, other estimated yearly expenses are as follows
Travel 254,440 PKR  {16subject x 1lcolleges x 1person x 80% x 1,800PKR )
844,800 PKR  ( I6subjects x Icolleges x Iperson x 80% x
Znights x  3.000PKR )
- Utility costs of venue  included in facility operation costs
- Teaching materials 10,000 PKR
- total 1,108,210 PKR

= Accommodation

1L Evalustion
To evaluate the following items for the training results
Evaluation of overall outcome in the trainee by the trainer
= Feedback on general training content by trainee
= Attendance

12, Implementation procedure

- Bach year, the responsible person gives instructions on planning the training to the
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3CTs in the eastern part of Punjab province

End of march

The person in charge of execution formulates the implementation program and

coardinates with related parties

End of April

- The designated trainer sets the details of training content and prepares teaching

materials

information, responsible person issues the notice to the concerned.

the responsible person

13, Nates

End of June

The person in charge of execution prepares draft of notice for holding the event

June 15

ToT to be implemented under management of person in charge of execution

July ~August

The person in charge of execution summarize the training results and report it to

End of August

Tmprovement Plan for stvengthening DAE Mechanical Technalogy at
r

I's in the eastern part of Punjab province

Improvement Proposal

onl; Training Plan

of factory tour

The GCT project will make

the following improvement proposals on the above subject.

M Current status

Since instructors are concentrating on student
instruction ordinary, there is a tendency for fewer
points of contact with the industry. Therefore, there are
few opportunities to visit the production sites, and
utilize them for student instruction.

Since there are many items to learn technical contents of

WProblems (core of problem) | the field of work from the production site, it is necessary

to instruct and relate them to students directly

HOD will mainly create a plan to visit production sites at

W Specific contents of least several times a year.
improvement proposals And also to consider it as part of the instructor training
during the summer vacation
From the viewpoint of cost savings, gathering and
BRequired Expenses and e sl o
dizsolving at the site.
Time

The ahservation time is about 2 to 3 hours,

MExpected Effects

The instructor can understand which part of the
industry is being taught, or the technical position at the
production site, And they can make use of it in future

lesson.

MImportant Points

It is important to have contact with company ordinary.

M Reference material

Report of Company Visit attached helow.
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Textbook/Material

Report of Company Visit
Report by:
Date:
Instructor training
Title of Training =
Auto company visit
Date/Time
+ = « Limited Company aa Plant Meeting room ,
Venus 26-27km, Lahore-aa Road Plant work shops
Host Mr.___ head of corporate affairs
Method a+b+c [(a: presentation, b : QA, ¢ : planttour)

All instructor of GCT-

Objective of the
training

To leam and acquire specific knowledge and information
concerning his subjects in current charge, in addition to general
idea of plant operation

Time schedule

All become familiar with modem Japanese auto manufacturing |
Output / Usage operation.

This will be used as background knowledge in future training.
o] The are very to be there.
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Improvement Proposal

on

subject: 81,

Svstem at Planning

The GCT project will make the following improvement proposals on the above subject.

W Current status

* The entire equipment plan for the project is
divided into the burden on the donor agency who is
called JICA and the burden on the counterpart
agency who is called as the C/P.

* The classified equipment will be finalized and
approved by each responsible agencies and the
procurcment work will be executed.

W Problems (core of problem)

+ It takes about one year or more for the approval
official procedures of the C/P

W Specific contents of
improvement proposals

It is necessary bellowing tasks.

* the C/P get internal consensus among related

organizations

+ The C/P takes care of the contents of equipment
plan and consideration of aperation cost

* The C/P helps make procedure for the PC-1
applications smoothly.

* The C/P discloses from official bidding notice
procedures at media to bidding ceremony.

* The C/P will chose an adequate contractor and
they will sign in the contract for equipment
delivery.

+ Expense is unnecessary

W Required Expenses and Time | + The C/P will provide time frame on the

intergovernmental consultation.

B Expected Effects

« The entire equipment plan will be approved at
the same time according to the plan
+ The C/P smoothly proceeds to bid selection for

suppliers, procurement and installation

management,
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+ Ultimately, project goals can be achieved

W Important Points

* Consensus must be made between JICA and the
C/P in advance.

B Reference material

+ Such as equipment Plan, equipment estimation
sheet, hiding notice of notification, Minutes of
discussion about exportation, ete.

Improvement Plan for strengthening DAK Mechanical Technology at
GOTs in the castern part of Punjab province

Improvement Proposal
item: 8 on
subject: 8-2, M system at Fx Pr

The GCT project will make the following improvement proposals an the abave subject.

+ The final design of equipment for the C/P is.
carrying out for acceptance inspection by the GCT-
M Current status FSD supervisor in charge before the shipment.

- The C/P is responzible for the local equipment

supply.

+ The equipment on the local portion is delegated
to delivery to the loeal eontractor, and the C/ P
shares only work progress reports.

= It means that the C/P has left its responsibility to

WP roblems (core of problem)

the local contractors.

* The C/P ought to consult and to clarify the

L] ific contents of
Specific contents o contents, supply schedule, and supply methods

improvement proposals

among instructors, contractors ete

* Expense might be unnecessary
B Required Expenses and Time | - The C/P will provide time frame on the

intergovernmental consultation,

* The contractors must be to share information
with C/P at the time of procurement and
installation work,

W Expected Effects

foxp - Eventually, the C/F will be able to prevent
delivery delay of procurement supplier, equipment
rejection ete.

- Regarding equipment of the donor and items
procured by the local portion, conduct pre-shipment
inspection of the equipment, immigration procedure
W Important Points for goads from third country &o on,

+ Delivery inspection is an important activity to be
done at the installation point by the CIP with the

donor agency or consultant
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M Reference material

+ Presshipment inspection certificate (when
necessary), equipment specifications, shipping

s import i etc,

Tmprovement Plan for strengthening DAE Mechanical Technalogy
in the eastern part of Punjah provinee

Improvement Proposal

item: 8. I on Ei M;

subiect! 83,

‘The GCT project will make the following improvement proposals on the above subject.

* The installation, initial operation, and handing
aver inspection for newly equipment will be
confirmed by the C/P with the donor or consultant

WCurrent status
firm
- Equipment of C/P portion will be managed and
inspected by herself.

WProblems (cors of problem) as same as 82 the management at equipment

procurement

W Specific contents of
improvement proposals

as same as 8-2 the management at equipment
procurement,

as same as 82 the management at equipment
B Required Expenses and Time . e
procurement
It is necessary that the C/P and the contractor
share information about installation wark of
equipment with each other.
W Expected Effects
*Schedule for installation work is necessary,
therefore, C/P should inform the contractor in

advance to prevent late delivery and problems.

« The working content, time schedule and
installation method should be thoroughly followed
by the CIP.

W Important Points « Before installation of equipment, the C/P will
thoroughly share information to prevent operation
methods, maintenance methods, and delays in
service start,

- Installation check, aperation check, initial

M Reference material

training guidanee, and invoice, ete.
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Improvement Proposal

item: 8.

biect: 84 i after Equi Delivery

The GCT project will make the following improvement proposals on the above subject.

+ Newly installed equipment will be maintained
and managed in the equipment registration rule of
the C/P (as inventory sheet) or maintenance system
Bt ks and its manual b‘y the C/P after Supplier' s
guarantee is expired.

* The C/P did not set up a maintenance team in the
C/P, and at least new management system and its
manual under prepare now.

- Especially, GCT-FSD college of the C/P has not
been any system,

+ Newly installed equipment must be managed under

WProblems (core of problem)

W Specific contents of

. new management system and it manual at the
improvement proposals

GCT-FSD.
« It is necessary to apply for budget such as

maintenance cost or spare-parts and consumable
B Required Expenses and Time | material to the C/P for management expenditures.
* It is necessary incorporating those cost into the
college's annual budget,
* It is desirable to share with all GCTs in the

model version of the management manual.
+ The management system shall regularly check
the results of cquipment diagnosis.

W Expected Effects = Defects, breakdown. parts replacement and

annual management costs for newly installed

equipment will be became clear,
“It will be easier to apply for equipment renewal,
parts and consumables to the C/P.

* To obtain consensus between the materials and

W Important Points

each class instructor

6
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discusses with HOD and send to principal for
approval.

B Reference material ~Existing inventory list

Plan for DAE Mechanical =
GCTs in the eastern part of Punjab province

Improvement Proposal

item: 8. on

subject: 85, Mai training t0 i

The GCT project will make the following improvement proposals on the above subject.

+ The instructors of the subjects and the
W Current status carry out
based on the department chief.

+ The operation manual uses a copy of the ariginal
provided by the supplier.

WProblems (core of problem) ¢
*+ The C/P has many mechanic engincers and

proper management manual.

- Especially, there are OS software updates for
precision equipment (CNC equipment etc.), so we
will earry out pipelines with support from
manufacturers and suppliers.

In addition, other new training equipment will be

W Specific contents of

N implemented under the following management
improvement proposals %

system.
+ Conduct regular diagnosis
* Replacement of parts and consumables
+ Procurement of parts and consumables
« Inventory check

- Expenses are unnecessary.
B Required Expenses and Time | + Working Group needs time to carry out

manual editing and updating work.
« This model version shall be come as "the
B Expected Effects management manual” that will be used commonly
by all of GCTs after take in internal agreement.

+ The management manual and management

system should get agreement from each

W Important Points department
» It is necessary to make a lectures of maintenanee
and to instructors.
K]

Plan DAE Mechanical Y
GCTS in the eastern part of Punjab provinee

Reference material - Operation manual for newly installed cquipment.
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Improvement Proposal
item: 8. on
subiject: 86, of mai system for provided

The GCT project will make the following improvement proposals on the above subject.

M Current status

After providing equipment, lack of established maintenance
system for equipment often invites poor performance of
educational effect.

The above situation is caused by breakdown and
performance deterioration of equipment without executing
its function which is expected

Problems (core of problem)

When teachers and students deal with equipment without
the sense of maintenance, deterioration will be forced to
grow.

Because criteria of check and inspection are not designated,
teachers and students cannot find a deterioration

When the sense (o protect their equipment by themselves is
lacking. they cannot find a sign of abnormality

Sources of dust and dirt are lefl without any

countermeasure.

W Specific contents of
improvement proposals

Build up and operate a system that implements the
following of “Autonomous Maintenance™ as a part of “TPM
(Total Productive Maintenance”

(1) Initial cleaning

(2)  Countermeasure for source of contamination and
difficult place to access

(3)  Preparing standards for inspection’

M Required Expenses and Time

(1) Necessary expenses: No special expenditure
required

(2) Time: Fit within the range that can be operated if it
is systematically introduced at start-up and working hour

W Expected Effects

(1) Improvement of educational effect by improving

availability of equipment by prevention of failure
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(2) As the awareness of maintenance has increased,
‘eraduates work as technicians at companies, giving
operators the awareness of "protecting their own machines
themselves”, they will be able to train operators to ensure
basic maintenance and inspection by themselves

W Important Points

(1) Ensure an environment in which the instructors who use
the equipment can deliver leadership.

(2) Follow the steps of procedure of autonomous
maintenance and implement it

(3) Appropriately reflect the contents of the manual of
equipment.

W Reference material

“Guidance of Preventive Maintenance ™ (prepared for MT
and ToT by JICA expert)
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Improvement Proposal
item: 9. n Facilities
subject: 9-1 of icity supply facilities

The GCT project will make the following improvement proposals on the above subject.

B Current status

+ There was no issues with facilities (such as installed
position, situation. floor loading force and reinforcement
measures, water and air piping, elc.) because in<harge or
manager maintains the facilities every time

+ However, existing electricity supply system is
inappropriate, and practical cquipment has been
experienced difficulty in training due fo large fluctuations
occurred depending on the time and training place.

WProblems (core of problem)

Planned blackouts of 2-3 hours due to the dry season
(supply shortage) are constantly affecting raining

Emergency blackouts due to rainy season (electricity
leakage) occur frequently

W Specific contents of
improvement proposals

- To make a schedule of sharing clectricity supply by cach
department or class and recommend to obtain the self-
electricity supply system.

To change clectricity supply system to solar system or

diesel generator supply system
To obtain annual budget (as purchase of clectricity, fuels)

W Required Expenses and Time

+ Considerable expense might be required for solar
system or diesel generator system to keep its proper
supply time.

1t's necessary that JPT and Stakeholders to having
to exchange infi of

electricity supply and realize the expense of existing
electricity supply

W Expected Effects

Experiment and Practical training are conducted without
electricity interrupting the training time, and it’s possible to
train industnal human resources capable of responding to
adequate needs enough
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W Important Points

W Reference material

Rehabilitation plan to be developed based on facility
environment aspect on consensus with C/P, Donors.
and Chrishliané
 For reference, information about other GCT's electricity
supply facility or its maintenance program efc.
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Improvement Proposal

item: 10, on Educational Facilities E)

subject: 10-1 Promotion of 58 activity at GCT's lecture room, warchouse
and workshop

The GCT projeet will make the following improvement proposals on the above subject.

55 activity (“Sort”, “Set in order”, “Shine”, “Standardize™
and “Sustain”} is an infrastructure of Safety and Health
management in manufacturing industry and essential

W Current stats capacity building for an employee to work in his company
comfortably.

Students learn 55 through only lecture without any practice.
Asa result, learning environment in GCT shows poor
performance in 5 implementation

Because students have not practiced 55, they do not notice
the necessity, even if ihe classroom, warehouse, work site
are disturbed, they do not natice the necessity of 55 Even if
WProblems (core of problem) i

there is a problem, such problem does not become visible
Even when graduates enter the enterprise, the ability to
practice 58 is not trained.

1. Preparation: Decide a target site and duration to
implement S8 activity

2.5 Implementa

(1) Sort (Seiri in Japanese): Divide all items into “necessary
items” and “unnecessary items” and then discard
“unnecessary items”
W Specific contents of . B

. “Red tag” is put on the items in the grey zone, difficul
improvement proposals

ilems 1o divide, and is kepl for cerlain period (one month or

ane week).
If some item is used. it shows that the item is necessary,
then red tag should be removed
I an item is kept with red tag on i, it shows that the item is

not necessary, then the item should be discarded

a1

Tmprovement Plan for strengthening DAE Mechanical Technalogy at
GOTs in the eastern part of Punjab provinee

(2)Set in order (Seilon in Japanese). To eliminate searching
ume, make visible for all items (a) exactly “right item” in

(b) in the exactl
quantity” by using sign board

“right place (address), (c) in exactly “right

(3) Shine (Seisou in Japanese) - Clean and inspect

Decide rules for cleaning and check and inspection
including equipment

(4) Standardize (Seiketsu in Japanese) Habit formation on
the above 35 (Sort, Set in order and Shine)

Design 58 check list and conduct regular patrol in the target
waork site

(5) Sustain (Shitsuke in Japanese) Build up a system for
sustaining 38 activity (o encourage progress of continuous
improvement through 55 competition and regular award o
good practice

W Required Expenses and Time

(1) Necessary expenses: office supplies expenses for the
operation of the red card, paint purchase fee for the
signboard operation, cleaning tool purchase cost

(2) Time: 3 days of red tag operation, 3 days of signboard
aperation, cleaning 0.5 h / week plus alpha

B Expected Effects

(1) Space can be created by climinating unnecessary items
(2) Searching time can be reduced, and work efficiency can
be increased

(3) Learning environment can be improved and learning
efficiency can be improved

(4) Students acquire the ability to implement 5

W Important Points

(1) Initiate responsible and promotive organizations.

(2) After deciding the model work site and implementing.
the pilot, deploy activity horizontally in order

(3) Perform regular monitoring.

(4) Visualize changes by showing photos and quantification
effects of Before / Afier

W Reference material

(1158 KAIZEN (ppt material prepared by Dr. S. Fujita)
(2)Step by step 55 Implementation (Text book prepared by

Malaysia Productivity Center)
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Improvement Proposal

item: 11, ial Linkage

subject: 11-1 ing on the i ip with the IMC

The GCT project will make the following improvement proposals on the above subject.

Under thy I fhe TEVTA,
Commitiee (IMG) which comprises local indusiries and

WCurrent status GCTs was established in the respective GCTs, and then the
industrial linkage between the two parties has been
deepening

1t is imperative o strengthen further the connection with
local industries through the IMC
. IMC meeting shall be held regularly

Through the IMC, GCTs shall receive advices for the

school management, and shall also establish a financial

WProblems (core of problem)

W Specific contents of

) support from local industries
improvement proposals

Thiough the IMC, GCTs shall establish @ system of
requirement for the dispatch of engineers from industries

)

and the acceptance of internship in industrics
IMC meeting is usually held at each GCT so that the
X . necessary cost is expected a small sum.  The invitation of
W Required Expenses and Time
the prospected participants shall be sct 1o work about anc
month prior to the meeting

on the industrial linkage ‘havea positive
W Expected Effects impact on expansion of the places of cmployment and
internship

In case that the IMC has not yet been established in some
Gi
Tn order 1o make full preparation for the activities, GCTs
W Importani Points shall establish Job Placement Office (JFO)s and also
assign Institute Placement Officer (IPO)s and Assistant

the GCTs shall set up it immediately

o

Institute  Placement - Officer  (AIPOJs inside  their
institutions
W Reference material Minutes of Meeting al the IMC.
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Improvement Proposal
item: 11, on ial Linkage
subject: 11-2. Holding the ive events with i

The GCT project will make the following improvement propasals on the abave subject.

W Current status

There are few GCT's which hold the cooperative events with
industries such as a career day.

WProblems (core of problem)

Since there is a lack of interchange between GCT and local
industries, employment ratio of the current students has not

been increasing,  The students, thus, have
the industries

B Specific contents of
improvement proposals

W Required Expenses and Time

1. The followi P shall be
implemented
1) Career day
2) Visit to industries (Field trip to production sites)

3 Internship
41 Special lectures (Lecturers are invited from
industries)

5) Skill competition (Judges are dispatched from
industries)
) Exhibitions (Tnal products students made are

exhibited, and industries are also invited o the
exhibition)
2, Preparation meetings shall be held among the IMC,
local industries and GCT
Cooperative cvents such as carcer day are usually held at
cach GCT so that the necessary cost is expected to be a small
sum. However, some events such as the visit to
industries and invitation of external lecturers would
require some expenditures.

W Expected Effects

Strengthening on the industral linkage would have a positive
impact on expansion of the places of employment and
internship, and it could be an opportunity for the current

students to et more understanding of employment
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W Important Points

Budgetary provision for the necessary costs such as
transportation fees

W Reference material

Minutes of the past events carried out in the GCT-RR and

FSD,

Improvement Plan for strengthening DAE Mechanical Technology at
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Improvement Proposal
item: 12, on Support.
subject: 12-1 L of the JPO and improvement of working

dition of IPOs and AIPO

The GCT project will make the following improvement proposals on the above subject.

W Current status.

JPOs have almost been established in the respective GCTS
However, in most cases, GCTs just assign the IPOs and
AIPOs from their teachers, and only o few GCTs own an
exclusive room and equipment for the JPO.

WProblems (core of problem)

W Specific contents of
improvement proposals

W Required Expenses and Time

S the JPOS have not yet b 4
in most of the GCTs and consequently the work condition for
the POs and AIPOs can be cvaluated as poor (e.g. no
compensation for the necessary expenditure)  The
activities of the JPO is thus limited

Budget for the establishment of the JPOs and the
development of facilitics shall be securcd,

2. Work condition of teaches who are assigned as the [POs
and AIPOs shall be improved. (eg Payment of
remuneration for the additional task and the necessary

such as telephone and fees)

3. Public relations activities of the JPOs shall be strengthen
inGTCs

4. Publicity campaign towards outside (i.e. industries)

shall be intensified.

Ultimately, it is desirable to post the full-time staff in
the JPO.

A large increase of the additional budget shall be secured for
the development of facilities in the JPOs (e.g. PC, internet
and furniture) and improvement of working condition for the
1POs and AIPOs.

o

W Expected Effects

The JPOs could be more active and could also serve to bridge
between students and industries, which could lead to the
improvement of employment ratio
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W Important Points

As for the activities of the JPO, i1 s a quite important to take

requirements from students and industries

B Reference material

Activity Record of the JPO, TEVTA Web Portal site

Improvement Plan for
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Improvement Proposal

on Suppart.

subject: 12-2, Promotion towards the

of the career

day

The GCT project will make the following improvement proposals on the above subject,

W Current status

The number of participating industries in the career day at
both of the GCT-RR and FSD is around 30.  Itis imperative

to increase the participating indusiries for raising the

craployment ratio.

W Problems (core of problem)

Local industries’ degree of recognition en the GCT and its.

carcer day is low

B Specific contents of

impravement propasals

1. Promotion activities towards the local indusines
condueted by the IPUs and ATPOs shall be strengthened.

2. Promotion activities, through the IMC, towards the local
industries shall be reinforced

3. Public relations activities by means of flyers and
publicity posters towards the local industries shall be
intensified

4. Not only the current students but also graduates who are

secking Jobs are encouraged to jein the carcer day.

Career day shall be carried out several times in a year.

B Required Expenses and Time

c
necessary cost is expected to be a small sum.  However,

‘arcer day in general are held at each GCT so that the

promotion and public relations activities with a
considerable  preparation  period  will  be
indispensable to increase the participating
industries.

B Expected Effects

Indusiries and Students are able to contact directly at the
career day and can also deepen mutual understanding I
addition, improvement of the emplayment ratio is
expected

W Important Points

‘As for the sclection of the participating industries, it s a quite

important to take requirements from students.

a1
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DAE Mechanieal Teehnology at

W Reference material

Activity Records of the JPO and IMC
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I item: 13,

Improvement Proposal

on Student Ad

EPORTAL

The GCT project will make the following improvement proposals on the above subject.

W Current status

Regarding the information management on students, each
GCT manages the personal information through the TEVTA
Weh Portal site

WProblems (core of problem)

TEVTA Web Portal 5
as expected.  In additon, the IPOs and AIPOs have
difficulties in updating the database duwe to the time

as a database, is not used as much

restriction

W Specific contents of
improvement proposals

Facilities and equipment in the JPO at each GCT shall
be developed.

1POs and ATPOs shall be properly posted in each GCT
3. A questionnaire survey targeting all the job applicants
in the 3% grade shall be conducted 1o aceurately grasp

the personal information, needs and requirements from
student side.

1. The database shall be updated on a semi-annual b

Ultimately, it i5 desirable to post the full-time staff for

the JPO.

o

W Required Expenses and Time

Alarge increase of the additional budget shall be secured for
the development of facilities in the JPOs (e.g. PC, internet
and furniture) and improvement of working condition for the
1POs and AIPOs.

B Expected Effects

Improvement of successful rate of the matching with
industries and also employment rate can be expected by
understanding the cxact demand and needs on the
employment from student side.

B Important Points

Since the database contains personal information, the [POs
and AIPOs shall pay close aftention not to leak the

Plan for st DAE Mechanieal
GCTs in the castern part of Punjab province

B Reference material

TEVTA Weh Portal site
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Improvement Proposal
item: 13 Student A
L subject: 13-2 of tutorial carcer Ji

The GCT project will make the following improvement proposals on the above subject.

Students’ usage rate of the JPO is around 20%. which can he

W Current status.

recognized as low

Students lack information on employment, and on the
W Problems (core of problem) contrary the JPOs do not understand the requirement and

necds from students.

W Specific contents of
improvement proposals

1. IPOs and AIPOs shall conduct one-on-one interviews.
with all the applicants for job in the 3 grade (10
minuie-interview per siuden).

2. Counseling shall be provided in respanse to necessity,

and IPOs and AIPOs shall accuraiely recognize the

problems, requirements and needs from student sides.

Database shall be updated on a semi-annual basis.

Matching between students and industries shall be

diligently executed

& @

5. Students are encouraged to register for the Skilled
Labour Market Information System (SLMIS), a
maiching website managed by the TEVTA

W Required Expenses and Time

A large increase of the additional budget shall be secured for
the development of facilities in the JPOs (e.g PC, internet
and furniture) and improvement of working condition for the
PO and ATPOs

W Expected Effects

Improvement of successful rate of the matching with
industries and also employment rate can be expected by
understanding the exact demand and needs on the
employment from student side

W Important Paints

W Reference material

An efficient schedule shall be made out in order to alleviate
the burden of IPOs and AIFOs

Activity Records of the JPO, TEVTA Web Portal site and
SLIMS website

95

204




Improvement Plan for strengthening DAE Mechanical Technology at
(GCTs in the castern part of Punjab province

Improvement Proposal

item: 14, n Graduat

‘The GCT project will make the following improvement proposals on the above subject.

As for the information management of graduates, cach GCT

M Current status manages the personal information through the TEVTA Web
Portal site
TEVTA Wcb Portal site, as a database, is not used as much
as expected. In addition, the IPOs and AIPOs have
W Problems (core of problem) difficulties in updating the databasc since it is much more

difficult for them to get in touch with graduates comparing
with the current students.

1. Facilities and equipment in the JPO at each GCT shall
be developed.

2. 1POs and AIPOs shall be properly posted in each GCT

3. A system that enables to contact with graduates via not

W Specific contents of only telephone but also e-mail and SNS shall be

improvement proposals established
4. The database shall be updated on a semi-annual basis
(up to 3 years after the graduation)
5. Ultimately, it is desirable to post the full-time staff in
the JPO.

A large increase of the additional budget shall be secured for
the development of facilities in the JPOs (e.g. PC, mtemet
W Required Expenses and Time )

and furniture) and improvement of working condition for the

1POs and AIPOs.

Improvement of successful rate of the matching with
industries and also employment rate can be expected by
understanding the exact demand and needs on the
‘employment from student side.

B Expected Effects

Since the database contains personal information, the IPOs

W Important Points
RS and AIPOs shall pay close attention not to leak the
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| Tiformaion |

| Activity Records of the JPO and TEVTA Web Porual site |

| B Reference material
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Improvement Proposal
item: 14, on Graduate
subiect: 14-2 ion of ing Day"

The GCT project will make the following improvement proposals on the above subject.

After the graduation of GCTs, the connection between

M Current status
students and GCTs could be faded.

The IPOs and AIPOs have difficultics in updating the

database since it is much more difficult for them to get in

W Problems (core of problem) touch with graduates comparing with the current students.

In contrast, after graduation, graduates have less

opportunities to consult with the [POs and AIPOs in GCT's.

1. Implementation of a homecoming day (once a year)

2. The latest personal information shall be obtained in
order to update TEVTA Web Portal site.

3. The relationship between individuals (graduates) and

GCT shall be intensificd.

Job opportunitics of the industrics for which graduates

work shall be procured

5. The relationship between the current students and

graduates shall be strengthened

Students are encouraged to register for the SLMIS, a

matching website managed by the TEVTA.

W Specific contents of

improvement proposals

4

Overhead expenses are expected for the event, and
B Required Expenses and Time | depending on the contents, preparation period might be
prolonged

Tightening the connection with the industries for which
graduates work could lead to the improvement of the
employment rate of the current students. In addition, the
database of the TEVTA Web Portal will also be able to
update since the latest personal information could be
obtained from praduates

W Expected Effects

The date shall be determined in consideration of graduates”

conveniences.

B Important Points
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Activity Records of the JPO, TEVTA Web Portal site and
SLIMS site

W Reference material
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VIl Conclusion

The total of 40 subjects presented by JICA were developed by Japanese experts
familiar with each ficld.

Each subject is important for GCT located in the eastern part of Punjab, and it
is no exaggeration to say that how to solve these will determine the future position
of each GCT.

JICA will continuously present issues for improvement so that the technical

and ional training d 4 by GCT will become better.

We hape the improvement plan will help technical education in DAE mechanical
technology of GCTs.
Lastly, we thank the following people for their cooperation in ereating the plan.
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Name Organization Remarks
General Manager Operations Project Manager
Mr. Akhtar Abbas Bharwana
TEVTA Working Group Member
. Manager (Training) o
Ms. Unber Afzal Chattha Working Group Membee
TEVTA
o A St Marsger (Bsablichment )| Freject Coordimator
TEVTA Working Group Member
Principal ]
Engr. Tarig Mehmood Working Group Member
GCT'RR Luhore
Principal
Dr. Tfeikhar Hussain shah Working Group Member
GCT Faisalabad
Head of Department (Mech) )
M. Muhammad Hafoes Warking Group Membee
GCT-RR Lahare
Head of Department (Mech )
Enge. Noor Asif Noor cad ol Bepartment Hlec Working Group Member
GCT Faisalabad
Project Chief Advisor
Engr. Noboru Kakisu e Working Group Member
Projoct Deputy Chief Advisor

Engr. Osamu Sasaki Working Group Member

JICA

Expert (Metalwork Machining)

Engr. Tadaa Tshii Working Group Member

JIcA
Espert(Industrial Planning) |
Enge. Hidoo Sanoda oA Working Group Member
Expert(Industrial Linkage)
Engr. Kenichiro Sugiya . :;C"\" M98 | Working Group Member
- Expert(CNC)
Engr. Kunio Nishihara Working Group Member
aicA
Expert(Material Testing)
Enge. Senji Oyabu e jwa U Working Group Member
Expert CATICAM)
Engr. Kuniaki Kowatari Working Group Member
JICA
Expert(Equipment Planning)
Enge. Yukio Utsumi Fpertha ;ll‘A | Working Group Member

Expert(Equip. Procurement)

Ei M: i T ki
ngr. Masami Tsuyuki JcA

Working Group Member
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C of 13 GCTs for i plan for
DAE Mechanical Technology of GCTs in
The Eastern Part of Punjab Province
(Summary)

01/07/2019
JICA GCT Project

1. Lab Machinery required for proper pract

2. Renovation of existing Labs and Classrooms is highly required to improve the

al training.

learning environment.

3. Renovation of labs and class rooms is required to achieve the targets as per
curriculum.

4. Training refresher courses may be arranged for teaching staff to meet new
innavations and technology.

. Advanced Teacher's Training must be provided as per revised curriculum to meet

the need of Industry in the best interest of the nation.

6. Practical Training must be provided to Lab Stafl as per latest Industrial trends.

7. Apost of Institute placement officer along with his supporting staff may be
created for linkage between institute and industry for praper on job training and

facilitation of pass outs for placement.
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Noor Asif Noor requested that GCT Multan should be centre of Excellence.

GCT RR principal also requested to JICA project team for continue Working of industrial

linkage.

Placement manager informed that 20 placement officers’ already placed in different
colleges and he also requested that IPO should be linked with DPO, and then placement

work will be effectively.

GCT RR senior instructor Mr. Razzaq khan requested that the duration of internship

should be less instead of six months.

DGM Ops-1 replied that this point is already in discussion in TEVTA and very soon it wil

be finalized.

Engr. Iftekhar Hussain Shah, GCT Faisalabad principal explained that with the help of
JICA project team GCT Faisalabad is working on Industrial Linkage and already created a
Job Placement office in GCT Faisalabad and now we are getting a very good result.

DGM Academic and DGM Ops-1 agree for the improvement plan and they told that they
will start work for improvement plan.




09 July 2019

Working Group Meeting Memo

The Project for Strengthening DAE in Mech

Technology at G Colleges

of Technology in Punjab Province in the Islamic Republic of Pakistan

1. Date, Place:
09 July 2019, Tuesday, 15:00 ~16:30 P.M
TEVTA Conference Room.
2. Attendants:
[JICA Project team]
1 | Engr. Noboru KAKISU | Chief Advisor
2 | Engr. Osamu SASAKI Deputy Chief Advisor ]
3 | Engr. Tadao ISHII Master Training In-Charge
4 | Mr. USMAN Tufail (Record) Assistant (JICA Project)
[TEVTA] .
| 1] Mr. SHUJAT Ali Khan Deputy General Manager (Operation-1)
2 | Mr. MUAZ Saleem Deputy General Manager (Acad
3 | Engr. Syed WAQAR Manager (Curriculum)

4 | Engr. EZAZ Haider Manager (Technical Operation —1)

5 | Mr. HUSSAIN Akhter Assistant Manager (Placement)

6 | Mr. KASHIF Rasheed Deputy Manager (Placement)

7 | Mr. MSHTAQ Ahmed Assistant Manager (Training)

GCTs]

1| Dr. Syed Iftikhar Hussain Shah Principal GCT Faisalabad

2 | Mr. Tarig Mahmood Principal GCT Railway Road Lahore

3 | Mr. Noor Asif Noor HOD Mechanical Technology GCT-FSD
|4 [ Mr. Muhammad Razzaq Khan | Focal person JICA Projoct GOT-RR
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Contents:

£
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+ Engr. KAKISU explained the agenda of the meeting.
. MMW%WM&MW
Tochnology at GCTs in the Eastern Part of Punjab Province “and

approved by the WG members.
Engr. ISHII explained the Master Training Program Concopt. for

mltmmhlubhmmwl&ndwwﬂhhh
u-umsmndwwwommm

Mr. Noboru KAKISU Y
Chief Advisor
JICA Project

£ \0~\1\\°\

Mr. SHUJAT Ali

Deputy General Manager
(Operation-1)
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CURRICULUM REVISION

PROPOSAL

Revised by GCT Project JICA

Mech.141 Health Safety and Environment...
Mech.312 Hydraulics and Hydraulic Machine:
Mech.323 Applied Thermodynamics.............cccvvvueennenn.
Mech.331 Industrial Planning and Production Methods.

Mech.343 Maching Design..............................orrsnrrrodd
Mech.362 Material Testing & Heat Treatment..................61

2017 October

THE PROJECT FOR STRENGTHENING DAE IN MECHANICAL
TECHNOLOGY AT GOVERNMENT COLLEGES OF TECHNOLOGY IN

PUNJAB PROVINCE

IN THE ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT OF PUNJAB

TECHNICAL EDUCATION & VOCATIONAL TRAINING AUTHORITY

JAPAN INTERNATIONAL COOPERATION AGENCY
WJICA)

MT-141
HEALTH SAFTY
AND ENVIRONMENT

Draft
2017

Revised by GCT Project JICA

Red r; Content ded or delete
1

MT-141 HEALTH SAFETY AND ENVIRONMENT
Total Contact Hours T P C
Theory:32Hrs 1 0 1

Pre-requisites: None

AIMS: At the end of this course, the students will be able to:-

1. Adopt safety standards, codes, rules, etc., to be desired in Mechanical

Workshop / Labs of Industries.

2. Understand methods of prevention of accident.
3. Provide first aid and rescue in case of any accident.

Course Contents:

1. Introduction and Importance of Safety 1 Hr
2. Accident in Chemical Industry 2 Hrs
3. Accidents in Mechanical Industry 3 Hrs
4. Accidents in Process Industry 2 Hrs
5. Accidents in other Industries 2 Hrs
6. Electric shocks (Prevention and its remedies) 2 Hrs
7.  Fire Accidents and their preventions 3 Hrs
8. Safety in Plant layout 2 Hrs
9.  Personal Protective Equipment (PPE) 2 Hrs
10. Environmental Safety 3 Hrs
11. Pollution 2 Hrs
12 First Aid 2 Hrs
13. Analyzing Causes of Accidents 3 Hrs
14. Promoting Safety Culture 1Hr
15. Safety ions & tol ional Safety Standards 2 Hrs
Detail of Contents:

1. Introduction and Importance of Safety 1Hr

1.1 Introduction to safety and House keeping

1.2 Importance in Institute workshops /labs

13 Importance in industry

1.4 Accident cost
2. Accidents in Chemical Industry 2 Hrs

2.1 Accidents in petroleum, paint and fertilizer industry

xplosive vapors and gases
3 Hrs

3. Accidents in Mechanical Industry
3.1 Due to material handling and transportation
Accidents due to hand tools
3 Accidents in machines shop
1 Accidents in Metal workshop
35  Accidents in wood working shop

o

3.6 Accidents in foundry, welding and forging shop
3.7 Safety in CNC machines operation

4. Accidents in Flow Production Industry
4.1 Accidents in textile mills, paper mills & food Industries

5. Accidents in other Industries

5.1 Accidents in mines
ceidents in leather industries
53 Accidents in power plant

6. Electric shocks & Earthling (Prevention and its remedy)
6.1  Electricity as danger

6.2 Electric shock phenomena

3 Reasons of electri oc]

6.4 Prevention of electric shock

6.5 First aid in electric shock

7.  Fire accidents and their prevention
7.1 Fire accidents and their prevention
7.2 Fire hazard and their types
7.2.1 Causes of fire hazard
73 Fi hti and fire extinguish
7.4 Plant lay out for fire safety

7.5 How to store flammable materials

8. Safety in plant Lay-out

8.1 Safety in Plant lay out
82 Housekeeping for safety
8.3 Safety instruction during maintenance
4 Safety instruction in use of electricity

9. Personal Protective Equipment (PPE)

9.1 Useful protective d
Personal protective device and its importance
9.3 Protection from chemicals and gases

10. Environmental Safety
10.1 Environmental Safety
10.2 Industrial ventilation
10.3 Exhaust systems
10.4 Industrial noise
10.5 INumination for safety and comfort
10.6 Industrial hygiene and plant sanitation
10.7 Thermal radiation
10.8 Waste Disposal, Dust and fumes, Over Crowding
10.9 The Artificial humidification
10.10 Drinking water
11. Pollution
11.1 Atmosphere
11.2 Water pollution
11.3 Solid waste management
12. First Aid

12.1 Importance

2Hrs

2Hrs

2Hrs

3 Hrs

2 Hrs

2 Hrs

3 Hrs

2 Hrs

2 Hours
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12.2 Procedure and training
123 Extended medical services

13. Analyzing Causes of Accidents 3 Hrs
13.1 Accident prevention fundamentals

Plant inspections and accidents investigation
13.3 Safety inventory, auditing, records and annual reports

14. Promoting Safety Culture 2 Hrs
14.1 Employees training culture

duction to 8 inability

15. Safety Regulations & adherence to International Safety Standards 2Hrs
15.1 Safety Regulations & adherence to International Safety Standards
15.2 Pakistan Factory Act {(laws concerning to safety)
15.3 Workman compensation act
15.4 Industrial insurance and social securif
15.5 Legal aspects of safety
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Mech-312 HYDRAULICS AND HYDRAULIC MACHINES

Total Contact Hrs. T P [4
Theary 32 1 3 2
Practical 96

AIMS: At the end of the course the students will able to understand properties of
incompressible fluids, pressure and flow of fluids, able to apply problams of total head
of water for losses of heads etc. The student will be able to know the Introduction to
water wheels, hydraulic turbines, pumps and, hydraulics machines. Knowledge of
essential parts of hydraulic circuits, types of Actuators, their applications &
maintenance, Knowledge of different types of directional control valves used  in
hydraulic control / circuits. The student will also be able to study hydraulic circuits of
different machines & can rectify their basic faults

Course Contents:
1. Introduction to hydraulics 3Hrs
2. Hydro kinetics 3Hrs
3. Flow Through Pipes 4Hrs
4. Impact of Jet 1Hr
5. Water Turbines 2Hrs
6. Pumps aHrs
7. Hydraulic Valves and Seals 3Hrs
8. Hydraulic machines 4Hrs
9. Hydraulic  Actuators 4Hrs
10. Hydraulic Circuits and Accessaries 4Hrs

Detail of Contents:
1. Introduction to Hydraulics 4 Hrs

14 Inwoduction to hydraulics
1.2 Inwroduction to different properties of liquids(Water &oils)
121 Care of Hydraulic liquids
13 Density of liquids
131  Specific weight of liquids
132 Specific gravity of liquids
1.4 Viscosity of liquids, 5.1. Units of Viscosity, Relation of change of viscasity with the change of
temperature
141  Difference between Hydraulic & Lubricating oils
142 Effects of viscosity on flow  of liquids

6

15 Pressure head of liquids, Conversion of intensity of pressure in head of liuid
16 Pascal'slaw
17 Pressure and its Types, Atmospheric pressure, Gauge pressure, Absolute pressure,
18 Measurement of pressure with,
181 Piezo-meter tube
182  Pressure gauges(Bourdon tube pressure gauge, Diaphragm pressure gauge)
183 Dead welght pressure gauge calibrator
184  Calibration of pressure Gauges with Dead Weight pressuref master Gauge calibrator
18 Solution of simple problems on above tapics

Hydro Kinetics 3Hrs
21 Introduction
22 Rateof discharge
221 Equation of dischargefvolume, weight, mass)
23 Equation of continuity of flow
2.4 Total energy/head of liquid particles in motion
25 Bernoulli's Equation
251 Umitations of Bernoulli's Equation
252 Applicatian of Bernoulli's Equation
26 Types of flow
2.7 Use of Pitot-tube gauge for measurement of velocity and discharge of flawing fluids
28 Solution of simple problems of discharge, Velocity head, pressure head, Datum head
intensity of pressure in flowing liquid when all parameter are given

29 Flowmeter [ Ventura meter and orifice meter]

Flow through pipes. 3 Hrs
31 Intreduction to losses af head in pipes

311 Reynold's Number for internal flow
32 Lossafheadof liquid flowing in pipe (major & minor

losses)

321 Losses of head due to friction

322 Lossof head due to sudden enlargement

323 lossof head due to sudden contraction

324 Lossof head atentrance ina pipe

325  Lossof headin bends, elbows, valves & other pipe fittings.
33 Solution of simple problems by direct application of formulae
Impact of Jet 1Hrs
1.1 Introduction
1.2 Force of Jet normally on fixed plate
1.3 Force of Jet normally on inclined plate
1.4 Force of et narmally on maving plate
15  Force of Jet in series of vanes
1.6 Calculate force of jet in all above cases by application of simple formulae
Water Turbines 2Hrs
51 Introduction to Development of water Wheels & water turbines

7
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52 Advantages of water turbines over water Wheels Recommended Textbooks:
53 Classification of water turbines
54 ""“5“!:'17\;;?‘;:;E;’;L“I?O:'::QL:"V:‘:(S'T‘Z&T:: 1. Fluid Mechanics by lohn F. Douglas  (Fifth Editian)
5.4.2 Sketch 2 Pelton wheel turbine and state main parts 2. Fluid Mechanics with Engineering Applications by Robert L. Daugherty, Joseph 8. Fanzine
55 Reaction turbine and main parts 3. Hydraulics and Hydraulics Machines by EH.LEWITT (Sir ISAAC Pitman & Sons Ltd London)
66  Differentiste betwaen impule & resction turbine 4. Fluid and power with applications by Anthony Esposito
57 State different types of low head, high discharge water {Reaction) Turbines 5. Basic applied flid power by Oster Jon
Advantages of hydraulics turbines
6. Pumps 4 Hrs
61 Introduction to pump
62 Typesof pumps
63 Construction and working of Centrifugal Pumps
64 Construction and working of reciprocating pump
641 Discharge of a single acting reciprocating pump
642 Slip of a reciprocating pump
6.43 Positive Displacement (e.g. Reciprocating, Vane, Gear etc) pumps
65  Comparison of centrifugal and reciprocating pump
66  Cavitation's In pumps, their causes and remedy
67 Solution of simple problems by using above formulae
7. Hydraulic valves and Seals 3 Hrs
71 Types of Directional control valves, their study, symbols and function
7.2 Pressure relief valves and  their types
7.3 Flow control/ Speed cantrol valves & their types
74 Study of Pik d directianal ian, uses
7.5 Study of Check valves
7.6 Study of Seals used in hydraulics circuits
7.3 Studyof Safety Devices necessary in a hydraulic circuits
8. Hydraulic Simple Machines 4Hrs
81 Types of simple hydraulic machines
82 Hydraulic press
83 Mechanical advantage of hydraulic press
8.4 Accumulators Their Types and uses in Hydraulic Circuits
85  Hydraulic Intensifiers
86  Solve simple problems on mechanical advantage of hydraulic press, Accumulators, and
Intensifier
9. Hydraulics Actuators AHrs
9.1 Classification of Rotary Actuators & their method of actuation
9.1  Uses of Hydraulic motors
9.2  Difference between hydraulic motors & pumps
9.2 Classifications of recipracating Actuators their construction and working
10.  Hydraulic Circuits and Accessories 4 Hrs
10.1 The parts/ companents of hydraulic circuits
10.2 Uses of proximity switches
10.3 Uses of different  hydraulic filters, chillers, different types of rubber hoses, pipe fittings,
and couplings
£ 9
Mech-312 HYDRAULICS AND HYDRAULIC MACHINES 37  Explain methods of calculation of  loss of head at entrance to a pipe
38  Explain methods of calculation of loss of head in bends elbow valves & other pipe fittings
Instructional Objectives: 38  Solve simple problems for calculation  of various losses of head by direct application of
formula, when all parameters are given
1. Introduction to Hydraulics
1.1 Understand basic terms of Hydraulics
111 Define hydraulics 4. Impact of Jet
112 State difference between liquid and fluid 4.1 Describe Jet of water through noses
113 Enlist properties of liquid {hydraulic oil, lubricating oil ete ) 4.2 Describe force of jet impinging normally on fixed plate
114 Define fallowing terms,  unit weight of liquids,, viscosity, pressure density, 43 Describe force of jet impinging on inclined fixed plate
specific gravity a4 Describe foree of jet im) ing on moving plate
115  Describe Sl units of viscosity, effects of change of viscosity on change of 45 Saolvesimple prablems based an all abave cases
temperature 5. Water Turbines
1151 Difference between hydraulic & lubricating ails 51 Understand  development of water Wheels & water turbines
1.15.2 Effect of viscosity on flow , compression  of hydraulic oil and its leakage 52  State advantages and disadvantages of water turbines over water Wheels
from hydraulic components {valves & cylinders} 53 State classification of water turbines
116  Explain pressure head conversion of hydraulic pressure/ Intensity of Pressure in 54 Impulse Turbines (Pelton wheel)
terms of pressure head 541  Explain working of Pefton wheel water turbine
117 Explain Pascal’s law 542  Sketch Pelton wheel turbine and state its various parts
118 Describe types of pressure 543 Explain Nozzle
12 Understand Pressure Management  Techniques 5.44  Describe Runner and buckets
121 Explain of o y simpl tube and conversion of 545  Desciibe Casi
pressure head in terms of intensity of pressure 546  Describe Breaking jet mechanism
122 Explain diaphragm pressure gauge and bourdon tube pressure gauge 55 Understand reaction turbine and its parts
123 Explain dead weight pressure gauge and calibration procedure of gauges 551  Describe spiral casing
13 Solve simple problems of pressure head & intensity of pressure 552  Describe guide vane mechanism
N S g
: ; i‘f;‘:::j;:;::: Hydro Kinematics 555 Differentiate between reaction turbine and impulse tus
56 State different types of low head, high discharge water Reaction Turbines (Francis Turbine,
23 Explain equation of continuity of flow N ;
Propeller Turbine, Kaplan  Turbine) and their main parts
24 Explain energy/head / total head of a liquid In motion S Spiralcasing
2.5  Explain Bernoulli's Theorem and its applications X
2% Understand types of How 562 Guide Vane mechanism
N 563  Turbine runner
261  Describe the types of flow ce4 Drafttube
2.7 Describe use of pitot tube in determination of velocity of flowing liquid 5.7 Sketch and study of resction turblng and label s parts
23 Solutionof ~simple problems of discharge, velocity head, pressure head datum head,
intensity of pressure in flowing fluid when all parameters are given 6.  Pumps
3. Flow through pipes 6.1 State functions of pumps

3.1 Introduction to loss of head in pipes
32 Understand Remolds’ Number for internal flows
3.3 Identify various lasses of head of a liquid flowing in pipes (major & minor) and their formula
3.4 Explain methods of calculation of Losses of head due to friction
a) Chaz'sformula  (b) Darcy's formula
35  Explain methods of calculation of  loss of head due to sudden enlargement
3.6 Explain methods of calculation of  loss of head due to sudden contraction

10

6.2 Describe classifications of pumps
63 Centrifugal pump
631  Explain construction of Centrifugal pump
6.4  Explain construction and working of reciprocating pump
641  State simple formula for calculation of discharge of 2 single acting
reciprocating pump  (Q=LAN / 60)
6.42  Explain Slip of a pump
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643 Explain construction of Following Positive Displacement pumps,
Reciprocating, Vane, Gear etc.

6.5 Compare the centrifugal and reciprocating pump

6.6 Cavitation's in pumps and their remedy

67 Solve simple problems by using above formulas

7. Hydraulic valves and Seals
7.1 Describe types of hydraulic valves and their symbols
7.2 Describe different directional control valves, their construction, types of spools and th
symbols
7.3 Describe types of pressure relief valves and their symbols
7.4 Describe speed cantrol valves/ flow control valve, their construction, uses and symbols
7.5 Describe pilot operated directional valves construction, uses and symbals
7.6 Describe check valves their types, construction and their symbols
7.7 Describe seals used in hydraulic circuits
7.8  Describe safety devices used in hydraulic circuits

8. Hydraulic Simple Machines
81 Describe types of simple hydraulic machines
82 Explain construction of Hydraulic press
83 Explain Mechanical advantage of hydraulic press
8.4  Explain Hydraulic Intensifiers
85  Accumulators Their Types and uses in Hydraulic Circuits
86 Solve simple problems on mechanical advantages of hydraulic press, Hydraulic Intensifier,
Hydraullc accumulator

9. Hydraulics Actuators

9.1 Describe classification of Rotary Actuators
811  Explain Use and Construction of different Hydraulic motors.
9.2 Differentiate between hydraulic mators & pumps
9.13  Explain different types of seals used in Hydraulic mators

9.2 Describe classifications of reciprocating Actuators.
921  Describe Use of single acting spring return hydraulic cylinder
92.2  Describe Use & construction of double acting reciprocating hydraulic

cylinder

923 Describe Use and construction of different hydraulic cylinder & their seals

10. Hydraulic Circuits and Accessories

10.1 Parts/ components of hydraulic circuits (Actuator, Control valve, Reservelr, Filter, Pump,
pressure control valve, Directional contral valve, Hydraulic pipes and couplings, Flow control
Valve)

102 Describe Use of proximity switches

10.3 Describe Use of hydraulic filters, chillers, different types of rubber hoses, pipe fittings, and
couplings

10.4 Describe different hydraulic circuits of hydraulic cantrol machines

Mech-312 HYDRAULICS AND HYDRAULIC MACHINES

List of Practical:

1. Observe hydraulic bench and its function

2. Practice of Calibration of Bourdon tube and diaphragm pressure gauge with dead weight
and master gauge calibrator

3. Operate hydraulic press and observe power required ta derive it

4. Practice on hydraulic bench for verification of conversion of velecity head, pressure head
and datum head

5.  Performance test on friction pipe apparatus

6. Performance test for loss of head due to sudden enlargement, contraction and entrance
in a pipe using friction in a pipe apparatus

7. Performance test on Impulse turbine /Pelton turbine

8. Performance test on Reaction Turbine /Francis turbine

9. Performance of centrifugal pump at different speed

10. Performance teston  reciprocating pump and observe the operation of reciprocating
pump

11. Practice of Measurement of pressure at various connections in hydraulic circuits.

12, Actuation of double acting hydraulic cylinder at push of a switch , develap speed
regulation through throttle and flow control walves also draw its circuit diagram

13.  Actuation of double acting hydraulic cylinder at a Rapid Traverse By using one way
Throttle Valve

14.  Setup a pressure device on a double acting cylinder by using pressure reducing valve.

15, Practice to hold a specific load by using Double Acting Cylinder & pilot operated Check
Valve

16. Construct a circuit for doubl

ing hydraulic(
interlocking  with switch also draw its Hydraulic & Electric circuit diagram

cylinder) for

17. Construct a circuit to control a double acting Hydraulic cylinder, by using 02, push button,
and canceling with limit switch/Proximity switch also draw its Hydraulic & Electric circuit
diagram

18. Practice to set a Hydraulic mator R.P.M. & direction by using  Flow Control &
directional Valve

19. To construct a Hydraulic circuit in which Accumulator stored energy can be utilized by
double acting cylinder, when required

20. Visit to refated industry plant

Mech-312 HYDRAULICS AND HYDRAULIC MACHINES

Practical Objectives
Student will be able to performed explain;
1.  Observe hydraulic bench and its function

11 Observe pressure head
12 Specific gravity of liquid
13 Observe the conversion of intensity pressure in to head of liquid and head of liguid in to
intensity
14 Practice to use simple manometer
2. Practice of Calibration of Bourdon tube and diaphragm pressure gauge with dead
weight and master gauge calibrator
2.1 Basic principle use in dead weight pressure calibrator
22 Observe the construction of Bourdons tube pressure gauge
23 Observe the construction of diaphragm pressure gauge
24 Calibration of Bourdon tube pressure gauge and diaphragm pressure gauge with dead
weight pressure calibrator
3. Operate hydraulic press and observe power required to derive it

31 Work done against a pressure
32 Power required for driving a hydraulics press
a. Practical application of Hydraulic bench for Conservation of energy of flowing fluid
in pressure head an datum head as H=v'/2g
4.1 Verify the Law of conservation of energy
42 Verify total head of liquid
43 Bernoullis theorem and practical application
44 Calculate conversion of velocity head, pressure head and datum head
5. Performance test on friction pipe apparatus to know total head status of flowing fluid/
Bernoulli's thearem
51 Observe the function of viscosity of liquid, & K.E. of flowing fluld.
52 Observe the friction due to roughness of ideal surface as in gauge blacks etc.
53 Observe friction due to roughness of pipe
5.4 Measure loss of head in pipes due to friction In pipe apparatus
55  Practice of calculation of loss of head due to frictian by using friction in pipe apparatus
6. Observe behavior of flowing fluid due to sudden enlargement of cross sectional area of pipe,
& formation eddies current at enlarged cross section of pipe
6.1 Observe behavior of liquid at sudden contracted cross sectional area in pipe
62 Observe farmation of vena contract bey {due to sudd
63 Measure loss of head due d i ina pipe using
friction in a pipe apparatus

7. Perform the function of impulse turbine

7.1 Observe behavior of water jet at the reduction in cross sectional area at the movement of
spear in the nozzle of impulse turbine (Pelton wheel)

7.2 Observe function of casing of Pelton wheel

7.3 Observe pressure [ atmaspheric pressure around the water jet and water wheel/ impulse.
Turbing/ Pelton whesl

7.4 Observe water hammer at the start and stop of Peltan wheel turbine on pipe and hear
noise of water hammer on pipe

7.5 Observe output HP at the shaft at Pelton wheel turbine using purely brake mechanism

7.6 Observe the parts of a Pelton wheel turbine

8. Performance test on reaction turbine
81 Operatethe reaction turbine
82 Measure difference of pressure at different position of reaction turbine by piezometer tube
or with Gauges/ dial gauges
£3  Measure in put power at the inlet of Francis turbine
8.4  Observe the reaction turbine (Francis turbine)
3. Performance Test on centrifugal force
9.1 Observe the different parts of centrifugal pump
9.2 Observe the different parts of reciprocating pump
9.3 Compare centrifugal pump with reciprocating pump
10. Performance test on positive displacement pump
10.1 Measure discharge of reciprocating pump
10.2 Verify discharge of reciprocating pump
10.3 Measure slip of reciprocating pump
10.4 Observe the parts of reciprocating pump
11. Practice of measurement of pressure at various connections in hydraulic circuit
11.1 Perform the function of temperature gauge at oil reservoir/oil tank in a circuit
11.2 Perfarm the function of oil filter in hydraulic Circuit
113 Observe all safety devices which necessary in a hydraulic circuit
11.4 Observe the necessity of pressure refief valve in hydraulic circuit
11.5 Measure pressure at various positions in hydraulic circuit
116 Draw block/ circuit diagram of a Hydraulic circuit
117 Uses and pasitions of directional control valve in a Hydraulic circuit
118 Use, position & necessity of non-return valve In 2 Hydraulic circuit
119 Set the equipment into the test panel
11.10 Check all the connections houses are firmly coupled
11.11 Practice of determination of pressure at various connections to the driven elements and
directional

direction of flow depending di
12. Actuation of double acting hydraulic cylinder at push of a switch, develop speed

regulation through throttle valve and flow control valves

12.1 Measure pressure at various positions in hydraullc circuit

12.2 Draw block/ circuit diagram of a Hydraulic circuit

12.3 Uses and positions of directional cantrol valve in a Hydraulic circuit

12.4 Use, position & necessity of non-return valve in a Hydraulic circuit

12,5 Set the equipment into the test panel

15
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126 Check all the connections houses are firmly coupled

12.7 Practice of determination of pressure tions to the dr and
direction of flow depending different settings of directional control valve

13. Actuation of double acting hydraulic cylinder at a rapid Traverse by using one way

Throttle Valve

131 Make sure the pump is switched off and oil is not in pressure at the coupling/ fitting stage

13.2 Set the equipment inta the test penal

13.3 Cannect the units according to the circuit diagram with connection Hoses

13.4 Check all the connection Hoses firmly coupled

135 Carry out the experiment as rapidly as possible to keep the t all during
practical {not more than 45°C)

136 Observe the function of Throttle Valve and draw Circuit Diagram

13.7 Observe the function by extending a double acting hydraulic cylinder at push of a switch
develop speed regulation through throttle and flaw valves

14. Setup a pressure device on a double acting cylinder by using pressure reducing valve
14.1 Observe the function of Pilot operated Check Vakve
14.2 Observe the sequence of Elements used in clrcuit
14.3 Observe the Function of Pressure Relief valve, know function of Non Return Valve in this
Circuit Diagram
14.4 Mount the various units in the test panel according to the layout/circuit diagram
14.5 Cannect the circuit with Pressure Houses
146 Cannect the cylinder and measure Inlet and Outlet Pressure an Pump
14.7 Set the throttle check valve
148 Draw Hydraulic circuit diagram for this Practical
148 Check rapid Traverse of cylinder al return of stroke and complete this practical
15. Practice to hold a specific load by using double acting cylinder and pilot operated check
valve
15.1 Mount various components in the test panel
15.2 Check/set sequence of components 3/2 and 4/2 directional control valve, pressure refief
vale and pilot operated chuck valve
15.3 Oraw circuit diagram for the circuit | conduct the experiment according to the circuit
diagram
16. Construct a circuit for double acting cylinder for mechanical interlocking with switch
contacts also draw its circuit diagram
161 Arrange the camponents/valve in the test panel as per circuit diagram
16.2 Observe what is Mechanical interlacking with switch contacts
16.3 Draw circuit diagram for the circuit & conduct the experiment according to the circuit
diagram Complete the experiment
17. Construct a circuit to control a double acting hydraulic cylinder , by using 02 , push
button, and canceling with proximity limit switch
17.1 Observe the types of limit switches/proximity switches {conductive, capacitive & optical)
used in a hydroelectric circuit
17.2 Observe what is the function of two hand safety circuit?
17.3 Draw a Hydraulic circuit diagram to connecting a double acting Hydraulic cylinder using
push butten, direction hold in circuit and connecting with limit switch using twa hand
electrical pushbutton safety circuit

17.4 Draw circuit diagram for the circult & conduct the experiment according to the circult
diagram Complete the experiment
18. Practice to seta hydraulic motor R.P.M & direction by using Flow Control &
Directional valve
181 Practice the use of a direction control valve changes the direction of ratation of a hydraulic
motor
18,2 Observe that how we can change the velocity of hydraulic motar by using thrattle valve
18.3 Draw circuit diagram for the circuit & conduct the experiment according to the circuit
diagram Complete the  experiment
19. To construct a hydraulic circuit in which Accumulator stored energy can be utilized by
double acting cylinder , when required
19,1 Observe the types of accumulatars
19.2 How much we can store energy in an accumulatar
19.3 Draw circuit diagram for the circuit & conduct the experiment according to the circuit
diagram Complete the experiment

20. Visit to rel industry plant
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Mech-312 HYDRAULICS AND HYDRAULIC MACHINES
List of Machinery:
1 Fluid friction in pipes with hydraulic bench 2-set
2. Bernoulli's Thearem Demonstration Apparatus 2
3. Orifice Discharge Apparatus 2 Mech-323
4. Apparatus of Energy Losses in Piges 2 =
5. Centrifugal Pump Apparatus 1
el e alius . APPLIED THERMODYNAMICS
7. Reciprocating Pump Apparatus 1
&  Pelton Turbine 1
3. Reaction Turbine 1
10, Hydraulic Cantral Equipment Set 1
11 Gear Pump (Transparent Model) 1
12 Vane Pump {Transparent Model} 1
13, Axial Piston Pump {Transparent Model) 1
14, Pressure Gauge (Transparent Madel) 1
15, Pressure Relief Valve {Transparent Madel) 1
16.  Pressure Switch (Transparent Model) 1
17, Piston Accumnulator {Transparent Model) 1
18 Dead Weight Master Gauge Calibrator 1

Revised by GCT Project JICA

Red color; Contents added or delete




Mech-323 APPLIED THERMODYNAMICS

Total Contact Hours T 3 c
Theory 64 2 3 3
Practical96

AIMS:  Ta transfer the of . laws and properties of gases,

thermodynamic processes and cycles, formation and properties of steam, steam boilers and their
performance , steam and Gas turbines , 1.C. Engines, Air compressors and their performance,
refrigeration and air conditioning  etc.

Course Contents:

1. Fundamentals of Thermodynamics 08 Hrs
2. Laws and properties of perfect gases 06 Hrs
3. Thermodynamic processes and cycles 10 Hrs
4. Formation and properties of Steam 4Hrs
5. Steam Bollers and their performance B Hrs
6. Steam and Gas turbines BHrs
7. Internal Combustion Engines BHrs
8. Air Compressors and their performance 6 Hrs
9. Refrigeration and Air Conditioning

6 Hrs

Total 64 Hrs

Details of Contents:

Fundamentals of Thermodynamics B Hrs
11 Introduction to thermodynamics

12 Units, Systems of units, Thermodynamic systems, its classification and properties
13 Heat, Mass and weight, Force, Work and power

14 Temperature, Absolute Temperature and Temperature Scales, Normal / Standard
Temperature and Pressure

1.5 Pressure, Absolute pressure, Gauge pressure and Vacuum pressure
16  Energy, Potential energy, Kinetic energy and Internal energy of gas

17 Laws of thermodynamics, Laws of canservation of energy and matter, limitations of 1'st law
of thermodynamics
20

18  Salution of problems by direct application of formulae for above tapics
15  Mode of heat transfer

Laws and properties of perfect gases 6Hrs
21 Introduction

22 Boyle's law, Charles law, Gay-Lussac’s law, Joule's law, Avogadro’s law, Regnault’s law and
Dalton’s law

23 General gas equation, Characteristic Gas eguation, Universal Gas equation

24 Specific heats of a gas, Molar specific heats of a gas and its mathematical relations

25 Enthalpy, and Entrapy of a gas, importance of Entropy and relation between Heat & Entropy
26  Solution of problems by direct application of formulae for above topics

Thermodynamic processes and cycles 10 Hrs
31  Introduction of thermodynamic process

32 ¢ sanftypes of - thermod

33 Application of 1st law of thermodynamics for work done during a non-flow-reversible
process

34 Heating and Expansion of gases in Non flow Reversible & Irreversible processes
35 Salution of prablems by direct-application of farmulae

36 i d of iic cycles

3.7  Assumptions in thermadynamic cycles
38 Reversible and Irreversible cycles

39 Workingof an ideal engine

310 CARNOT's Cycle, OTTO Cycle, DIESEL Cycle and Dual Combustion Cycle
311 Solution of problems for air standard efficiency of thermodynamics eycles

Formation and properties of Steam A Hrs
41 Introduction of steam, its formation, praperties and classification

42 Important terms used for steam

43  Temperature-Enthalpy and Temperature- Entropy diagrams for steam formation
44 Use of steam tables

45  Calculation of total heat of Wet dry and super-heated steam (Solution of Problems)

Steam Boilers and Their performance 8Hrs
5.1 Introduction of boiler

52 Classification of boilers

53  Selection of a steam boiler

54 Important terms used for steam boilers

55  Constructions and Working of:
551 Simple vertical boiler {Single tube bailer]
552 COCHRAN boiler (Multi tubular boiler)
553  Locomotive Boiler
554 Marine boiler (scatch type}
5.55  Babcock and Wilcox Boiler

5.6  Boiler mountings and accessaries

5.7 Comparisan between Water Tube and Fire Tube boilers

58 Performance of steam boilers, Equivalent evaporation and  boiler efficiency

£.8_ Solutionofarebl di ivalont i HRand
- a Barding = #

e Y
Steam and Gas Turbines BHrs

6.1 Introduction and classification of turbines

6.2 Steam Turbine Impulse type)
621 Introduction
622 De-Laval impulse turbine
623 Advantages of steam  turbine
63 Steam turbine (Reaction type)
631  Introduction.
632  PARSON's Reaction turbine
633 Comparison between impulse & Reaction Turbines
64 Gas Turbines
641  Introduction
642 Classification
643 Cycles of Gas turbines
644 Uses of Gas turbines
645  Comparisan af cosed cycle and open cycle turbines
645  Comparison of Gas turbine & Steam turbine
Internal Combustion Engines BHrs

7.1 Introduction of Internal & External Combustion Engines.
7.2 Classification of 1.C. Engines

73 Cycle of operations & important terms used

2

a1
9.2
23
9.4
95

7.4 Comparisonof Twa Strokes Cycle and Four Strokes Cycle Engines
75  Petrol Engine

751 Construction and working with the help of P-V, T-S diagrams & neat sketch
752 Valve Timing Diagrams for two strakes and four strokes eycle petrol engine
6 Diesel Engine

761 Construction and working with its P-V, T-5 diagrams and neat sketch
762 Valve Timing Diagrams for two strokes cycle and four strokes cycle Diesel
engine
7 Indicated power, Brake power, Friction power and efficiencies of LC. Engines

7.8 Comparisan of |.C. engine and E.C. engine
79  Comparisan of Petrol and Diesel engines

710 Solution of Problems regarding 1P, B.P, Friction Power and efficiencies of 1.C. engines

Air Compressars and their performance (Reciprocating & Rotary) EHrs
8.1 Introduction

82 ¢ of alr 51 & Rotary)

8.3 Technical terms used

84  Construction and working of single stage recipracating Air Compressor with help of PV-
diagram and neat sketch

841  Workdone per cycle by a single stage reciprocating air compressor withaut and
with clearance volume
85 Multistage compression and its advantages

86 Two stage reciprocating air compressor with intercooler, work done

Per cycle with polytrophic law of compression
87 Power required ta drive  singh and two stage reci ing air

88  Comparison of reciprocating and rotary air compressars

89 Work done per cycle and power required to drive a rotary compressor

8.10 Solution-ofRrobl ingworkdonep Guiredf
sage & multistage rotary o

Refrigeration and Air Conditioning BHrs

Introduction

Classification of refrigeration systems / cycles
Units, terms used

Refrigerants and its properties

Intraduction to vapor compression, vapor absorption in refrigeration system

23
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96  Fundamentals of air conditioning system
97 Classification of air conditioning systems

Recommended Textbooks:
1. Principle of Refrigeration by Royj. Dossat

2. Airconditioning principles and system an energy approach by Edward. G. Pita

3. Applied T.D Eastop, A. v

4. Thermodynamics by Rayner Joel

5. Thermodynamics Applied to Heat Engines by E.H.LEWITT (Published by; Sir ISAAC Pitman
& Sons Ltd London)
6. Heat Engines by D.A Low (McGraw Hill Book Company , New York)

Mech-323 APPLIED THERMODYNAMICS
Instructional Objectives:

At the completion of this course, the students will be able to:
1. Know the Fundamentals of Thermodynamics

11 State the following:
111 Fundsmentals of thermodynamics

112 Unitsand Systems of units

12 Describe the
1.3 State the following:

131 Heat

132 Massand weight

133 Force

134 Workand pawer
14 Describe the following:

141 Absolute and Scales

142 Normal Temperature and Pressure
143  Standard Temperature and Pressure
15  Describe the following:
151 Pressure and Absolute pressure.
152 Gauge pressure and Vacuum pressure
1.6 State the following:
161  Energy, Potential energy and Kinetic energy
162 Internal energy of a gas
17 Describe the following:
171 Laws of thermadynamics
172 Laws of conservation of energy and matter

173 Limitations of 1° law of thermodynam:

a5
25

18 Describe mode of heat transfer

181  Describe Conduction
182  Describe Convection
183  Describe Radiation
19 Solve the problems by direct application of formulae for the above topics

2. Understand the laws and properties of perfect gases
21 State the perfect gas and its properties
22 Describe the following; also derive its mathematical relations:
221 Boyle's law
222 Charles’s law
223 Gay-lussac’s law
224 Joule’slaw
225  Avogadro’s law
226  Regnault'slaw
2.2.7  Dalton’s law
23 Describe the following; also derive its mathematical relations:
231 General gas equation
232  Characteristic Gas equation
233 Universal Gas equation
2.4 Describe the following:
241 The two specific heats of a gas and derive its mathematical relations
242 The molar specific heats of a gas and derive its mathematical relations
25  State the following:
251 Enthalpy of a Gas
252  Entropyofagas
253 Importance of Entropy
254 Relation between Heat & Entropy
26 Solve the problems by direct application of formulae for the above topics

3. Understand the Thermodynamics Processes and Cycles

26

31 State the thermodynamic process
3.2 State Classification /Types of thermodynamic processes

3.3 State the application of 1st law of thermodynamics for work done during a non-flow-
reversible process

3.4 Describe the following

341 The Non flow-Reversible & lireversible processes with the help of PV & T-5
diagrams

342  The constant pressure process with the help of P-V & T-S diagrams: also derive
its mathematical relations for work done during expansion

343 The constant volume process with the help of P-V & T-S diagrams: also derive
its mathematical relations for work done during expansion

344 The constant temperature process with the help of P-V & T-5 diagrams: also
derive its mathematical relations for work done during expansion

3.45  The adiabatic process with the help of P-V & T-S diagrams: also derive its
mathematical refations for work done during expansion

346  The polytrophic process with the help of P-V & T-S diagrams: also derive its
mathematical relations for work done during expansion

35 Solve the problems by direct application of formulae for the above topics
36  Describe the following:

361 Thermodynamic cycle with the help of P-V diagram

362  Classification / Types of thermodynamic cycles
3.7 Describe the assumptions in thermodynamic cycles
38  Describe the Reversible & Irreversible cycles with help of PV diagram
39  Explain the construction and working of an ideal engine with the help of neat sketch
3.10 Explain the following

3101  CARNOT'S CYCLE with the help of P-V & T-5 diagrams; also derive its
mathematical relations for Air Standard Efficiency during the cycle of operation

3102 OTTO CYCLE with the help of P-V & T-S diagrams; also derive its mathematical
relations for Air Standard Efficiency during the cycle of operation

3.103  DIESEL CYCLE with the help of P-V & T-S diagrams; also derive its mathematical
relations for Air Standard Efficiency during the cycle of operation
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3104 DUAL COMBUSTION CYCLE with the help of P-V & T-5 diagrams; also derive its
mathematical relations for Air Standard Efficiency during the cycle of aperation

311 Solve the problems by direct application of formulae for the above topics
4. Understand the Formation and properties of Steam

a;

Describe the steam formation, its properties and elassification
42 State the important terms used for steam

43  Describe the Temperature-Enthalpy  and Temperature- Entropy diagrams for steam
formatian

44 Describe the use of steam tables with help of examples
45 Describe the following:

451  Derive the formulae for the calculation of total heat of wet, Dry, and super-
heated steam

452 Solve the problems by direct application of formulae for the above topics

5. Understand the Steam Boilers & its performance

51  Describe the working and general construction of a bailer
52  Describe the classification of boilers

53 State the selection factors of a good steam boiler

54  Describe the important terms used for steam boilers

55  Explain the Following:

551 The construction and working of Simple Vertical Boiler with the help of neat
sketch

552 The constructian and working of COCHRAN Boiler (Multi tubular boiler) with
the help of neat sketch

553 The constructian and warking of MARINE Boiler (Scatch type) with the help of
neat sketch

554  The construction and working of Locomotive Boiler with the help of neat
sketch

5.55  The construction and working of Babcock and Wilcox Boller with the help of
neat sketch

56  State the List of boller mountings & accessories:
5.7 Make a Comparison between Water tube and Fire tube boilers
58  Describe the following with the help of mathematical expressions
581  Performance of boller
582  Equivalent evaporation of boiler
583 Efficiency of boiler
59 Describe the Following :
59.1  Theformulae for th

power fH.P it bailer

592  Solve the problems by direct application of farmulae for above topics
6. Understand the Steam and Gas Turbines
6.1 State the introduction and classification of turbines
6.2 Explain the following:

6.2.1  The construction and working of De-Level Impulse turbine with the help of neat
sketch

6.2.2 State the advantages of steam turbine over reciprocating steam engine
6.3  Explain the following:

6.3.1 The Canstructian and warking of PARSON'S Reaction turbine with the helping
neat sketch

6.3.2  Make a comparison between Impulse and Reaction turbine
6.4 Describe the following
641 The intreduction of Gas Turbines
642  The classification/types of Gas turbines
643 The cycles of Gas turbine with help of diagram
644 State the uses of gas turbines
645  Make a Comparison of closed cycle and open cycle turbines
645  Makea Comparison of Gas turbine and steam turbine
7. Understand the Internal Combustion Engines
7.1 State the of LC and E.C

nal and External engines |

7.2 Describe the classification of 1.C Engines

7.3 Describe the cycle of aperations with the help of P-V diagram and important terms used for
1€ Engines

7.4 Make a comparison of twa strokes cycle and four strokes cycle engines
7.5 Explain the following:

7.5.1  The Canstructian and warking of PETROL Engine with the help of PV- diagram &
neat sketch

7.52  Thevalve timing diagrams for twa strokes and four strakes cycle PETROL Engine
76 Explain the following:

761 The Construction and working of DIESEL Engine with the help of PV- diagram &
neat sketch

762 Thevalve timing diagrams for two strokes and four strokes cycle DIESEL Engine
7.7 Describe the following also derive its mathematical formulae:

771 Indicated power

772 Brake power

773 Friction power
a0

witl
96
a7

774 Efficiencies of .C. engines
78 Make a Comparison of L.C. and E.C. engines
79 Make s Comparison of PETROL  and DIESEL engines
7.10 Salve prablems for calculation of LP, B.P, Friction Power and efficiencies of 1.C. engines

8. Understand the Air Comps and their (Recips

2 & Rotary)

8.1 State the introduction of Air Compressors

82 Describe the cl / types of Air C iprocating & Rotary)

83  State the terms used for Air Compressors

®
-

Explain the following:

841  The Construction and working single cylinder- single stage double acting
recipracating air compressar with the help of P-V diagram and neat sketch

842 The work dane single stage. Single cylinder reciprocating air compressar
without and with clearance volume; also drive its Mathematical Expression.

8.5  Describe the Multistage compression with the help of P-V diagram and its advantages

86 Describe the two stage ing air with intercooler; also derive its.
mathematical Expression for the work done per cycle considering polytropic law of
compression

87 Describe the power required to drive a single stage and two stages reciprocating Air
compressors; also derive its formulae

88 Make a comparison of recipracating and rotary air compressors

8.9  Describe the work done and power required to drive a rotary air compressor; als derive its
formulae

810 Solutionof the problems regarding work done and power required ta drive the  rotary
and reciprocating air compressars

the and Air C

State the concept of Refrigeration and Air conditioning

Deseribe the Classification/types of Refrigeration systems

State the Units and terms used for Refrigeration and Air Conditioning.

State the names and Praperties of refrigerants

Describe the simple mechanism of a vapor compressian vapour absorption in refrigeration system
h the help of neat schematic diagram

State the fundamentals of Air Conditioning Systems

Describe the Classification/types Air Conditioning Systems
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Mech-323 APPLIED THERMODYNAMICS Mech-323 APPLIED THERMODYNAMICS
List of Practical: Practical Objectives: 96 Hrs
1. Pressure measurement by Barometer AIMS:  To transfer practical of pressure, boilers,

2 of i and
3. Sketch and study of Steam Boilers

31 Simple vertical boiler
32 Cochean (Multi tubular ) boiler
33 Marine boiler{Scotch type)
34 Locomtive boiler

4. Sketch and study of Boiler i d

4.1 Pressure gauge (Bourdon type)
42 Water level indicator
43 Safety valve (Spring loaded)
44 Feed water pump

5.  Study of fault d

steam-generation

of steam boiler apparatus

n

1. Pressure measurement by Barometer
11 Construction and working of BAROMETER
17 Calculation of pressure messurement

2. Know Thermometers and Thermocouples

L.C. engines, Turbines and air compressors etc. The students will be able to:

21 Operate to learn th and warking of

2.2 Application the method of calibration

3. Sketch and study of the following boilers

311 Simple Vertical Boller
312 Cochran (Multi tubular ) Boiler
313 Marine Boiler (Scatch types)

314 Locomative Boiler

31 Study the construction, working and safety precautions of:

6. Study on petrol engine
7. Study on diesel engine

RracticoonPoteol Enging
Aractice oa Diesal Eagiag

8. Practice on Ignition point Testing Machine

" 2 :

315  Babcock and Wilcox Boiler
Sketch and study of the following Boiler Mountings and Accessories

41 Study the construction, working  and safety precautions of:

he-Engines
9. Study and problem solution on Steam Turbine
10.  Study of Gas Turbine

11. Test of Air C

12, Performance Test of Heating and Cooling system (Compression type A/C system)

411 Pressure Gauge (Bourdon type)
412 Water level Indicator
413 Safety Valve (Spring loaded)

414 Feed Water Pump

13. s RETRINTES sk 4 L s 5. Problem solving on Steam Boiler
51 Study the procedural steps for operations of a boiler
52 Study the performance of a boiler & safety precautians
6. Practice on Petrol Engine
61 Operate o learn the construction, working  and safety precautions
32 a3
62  Operate to learn the valves timing diagrams far 2- Stroke & 4 - Strake cycle petral engines Mech-323  APPLIED THERMODYNAMICS
7. Practice on Diesel Engine
List of Machinery:
7.1 Operate to learn the canstruction, working  and safety precautions 1. Barometer 5.5t
7.2 Operation of the valves timing diagrams for 2- Stroke & 4 - Stroke cycle diesel engines B z - 5
8. Practice on Ignition system for I.C. Engines
3. Thermometers of Celsius, Fahrenheit, Kelvin and Rankine 5
8.1 Operate to learn the igniticn system for petrol engine
4. Thermocouples(Different Ranges) 2
2 Operate to learn the ignition system for diesel engine
9. Studyand problem solution Turbine 5. Sectioned model of Simple Vertical Boiler 2
91 Studyth SR ey T 6. Sectioned model of COCHRAN (Multi tubular boiler) 2
92 Study the performance of steam turbines 7. Sectioned model of Marine Boiler (Scatch types). 2
10. Performance test of Gas Turbine 8. Sectioned model of Locomotive Boiler 2
10.1 Operate to learn the construction, working  and safety precautions of Gas turbines 9. Working model of safety valve (spring loaded) 5

10.2 Practical performance of Gas turbines
11. Practical test of Reciprocating Air Compressor
111 Operate to learn the construction, working and safety precautions of Reciprocating Air
Compressor
112 Practical performance of Reciprocating Air Compressor

12.  Performance Test of Heating and Cooling system (Compression type A/C system)
12.1 Operate to learn the general companents of system
12.2 Operate to learn the operational procedure of system and safety measures

13 Test of system (C« ion type )
13.1 Operate to leam the general companents of system
13.2 Operate to lear the operational procedure of system and safety measures

10, “C’ class working baller water tube/fire tube package Lype with all mounting and

accessories 1
11, Wasdkdag  Mssodel of steam Turbine {Impulse and Reaction type) 141
12, Werking— M#odel of gas turbine(impulse and Reaction type) 141
13.  Reciprocating air compressor 1
14, e 1
15, Ignition paint Testing Machine 1
16.  Air Compressor Testing Machine 1
17.  Gas Turbine Testing Machine 1
18, ACSystem Trainer (Heating and Cooling) 1
19. Refrigeration Trainer 1
20. Weskiag Meadels of Petrol Engine 1
21, Weddag  Memodels of Diesel Engine 1
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Mech-331 INDUSTRIAL PLANNING AND PRODUCTION METODS

Total contact Hrs: T P €
Theory 32 1 0 1

AIMS: At the end of this course, the student will be able to:

i) Understand the fundamental functions of industrial concerns.
i} Understand the methods(which methods, specify] generally employed in various
manufacturing organizations

Course Contents:
1. Industrial planning 3Hrs
2. Site selection for industry 2 Hrs
3. Plantlayout 4 Hrs
4. Production methods 3 Hrs
5. Job analysis 5Hrs
6. Production planning and control A Hrs
7. Quality assurance 3Hrs
8. Maintenance activities 4 Hrs
9. Cost determination and contral 2 Hrs
10. Store operation in industry 2 Hrs

Detail of Contents:
1. Industrial Planning 3 Hrs

1.1 Need of industrial planning
1.2 Phases of industrial planning

2. Site i 2Hrs

2.1 Economical and technical factors cansidered while selecting factory site

3. Maatlayeut layout 4 Hrs
3.1 Defimitien Introduction to layout
3.2 Obieetives Types of lavout
3.3 Types Good layout

3.4 Preparation a layout
+5—Advontages ol ageodiov-out

36— Preparingaloy-out

Production Methods

4.1 Introduction to production

4.2 impertant  Types of production
4.3 New trend of types of production
Job Analysis

51 Mation study

52 Timestudy

Production planning and control

6.1 Production planning

6.2 Production control
6.3__Improvement of productivity
Quality assurance

7.1 Inspection
7.2Quality control (Quality management]
7.3Quality control circle

Maintenance activities

81  Responsibilities of maintenance department

82 Typesof maintenance

8.3Comparison-of of

Total productive

maintenance
84  Replacement studies
Cost determination and control
9.1 Cost calculation of industrial product,

9.2 Cost control

10. Store operation in-industey 2Hrs

101 Receipt of store items
10.2 Recordsofstore— Issue of store items

10-3-ssueof storeiiems

Recommended Textbooks:
1. Motion and time study by RALPH M. BARNES (Publisher: Wiley, 1980)
2. Industrial Engineering and Management ~ System by Dr, Mansor Ali {Publisher: Urban
Resauce Center,2001)
3. Factory and Production Management by Lackyer{Publisher: Pitman, 1974)
4. Industrial Management by Prof. M.H. Zubairl

39
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Mech-331 INDUSTRIAL PLANNING AND PRODUCTION METHODS
Instructional Objectives:
1. Industrial planning
1.1 Explain the need of industrial planning.
111  Define industrial planning
112 Explain need and importance of industrial planning
1.2 Explain different phases of industrial planning
121 Explain financial planning
122  Explain product planning and selection of material
123 Explain selection of process and equipment
2. Know the Economical and technical factors considered during site selection Procedure
21 Exphain economical and technical factors in site selection
211 Define site {location of industry)
212 Describe factors for site selection
213 Economical factars (cast of site, rebate in taxes, special grants)

2.14  Technical factor (availability of labor, raw material, market of Product, services,
transportation etc.)

3. Understand plant layout

3.1 Defin il Introduction to layout

3.2 Describe the types-obiectives of lay out

3.3 Explain eriteriafora good layout Deseribe the typesof
loroduct); Lwith its ad el lirnitati

3.4 Explain preparation erites; layout

3.5 Daceribo ad £ 3 moad layout

36— Enplainife 5 ; : r
it e S e il lov-out

3.6:2—Deserlbap e ;
sHovout
Production Methods

4.1 Define introduction to Prod H

42 Explain different types of production
421 Explain Mass Production, Job order Production, Batch Production
422 Explain flow Praduction
423 Describe requirements of flow production

43 New trend of of production

Job Analysis
51 Explain motion study
5.1 Define motion study
5.1.2  Explain techniques developed by the gilbreth, like therbligs, process charts etc.
513  Describe micro motion study
52 Explain time study
521  Define time study
522  Describe uses of time study
523  Describe instruments used in matian and time study
524  Describe time study procedure
525  Explain abservation sheet (Time study tool}
Production Planning and Contral
61 Define PPC
62  Describe the objectives of PPC
63 Explain functions of production control
64 Explain routing, scheduling and loading
65  Explain Packaging and Dispatching
Quality Assurance

71 Explaininspection and its types

7.2 Explain quality control and assurance
721 Explain quality control and assurance at various levels

722 Deseribe quallty standards
8. Maintenance Activities

81  Explain duties of maintenance department.

82 Explain types of maintenance

821 plai ive mair d Break-d
822  Describe maintenance schedules
£3  Explain replacement studies
831  Explain replacement of parts in machines and equipment
832  Explain replacement policy
9.  Cost Determination and Control
9.1 Explain cost calculation of industrial products
9.1 Explain procedure of cost calculation
9.12  Describe slements of cost
913  Explain factory overhead
9.2 Describe cost control
10. Store Operation
10,1 Explain procedure adopted by the store on receipt of store items
10.2 Describe forms used In store operation

10.3 Explain the procedure of issuance of stare items.
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Mech-343  MACHINE DESIGN 11 Tensile stress and strain
Total Contact Hours: T 4 C 1.2 Compressive stress and strain
THeBOC B Hes t 3 & 13 Shear stress and strain
Practical: Machine design 96 Hrs 14 Young's Modulus of elasticity
AIMS: At the end of the course the students will be able to: 15  Modulus of rigidity or Shear Modulus
1 Calculate and analyze stresses induced in different machine parts .
5 5 3 : 3 16 Stress strain diagram
i) Design Simple machine parts, welded joints, Screwed joints, pressure vessels, shafts
and Couplings, Keys, Belt Drives, helical springs, Bearings and CAMS & Followers. 17 Working stress
Course Contents: 18 Factor of safety
Design Methodology 19 Selection of Factor of Safety
2. Simple Stresses in Machine Parts 8Hrs. S50 Bttt
3. Pressure Vessels GHrs 191 Tempersturestress
4. Welded Joints GHrs
112 Volumetric strain and bulk modulus
5. Screwed Joints GHrs
113 Resilience and Toughness
6. Designof Keys SHrs
7. shafs and Couplings e 1.14 Solution of problems of the above topics by direct application of formulae
8. Belt Drives G Hrs
9.  Springs GHrs
10. Bearings 3. Pressure Vessels BHrs
GHrs
21 Introduction
11, Cam and Followers 7 Hrs
22 Classification of pressure vessels
Details of Contents: 221 According to dimensions.
222 According to end - canstruction
1. Design Methodol 23 Stresses in a thin cylindrical shell due to internal pressure
— 231 Hoopstress
11 Fundamental designing
12 e of designin, 232 Longitudinal stress
4 2.4 Calculation of thickness of cylinder by direct application of formula, while ail parameters are
14 Design methods provided fe.), Pressure. Intarnal Dia, hoop or longitudinal stress and efficiency of joint are
15 Basic product requirement for designing given)
2. Simple Stresses in Machine Parts BHrs 25 Calculation of hoop or longitudinal stress by direct application of formula, while P. d, t and
efficiency of joint are given
21 Loadandits types
22 Stressand strain 26 al shell subjected
4 15
2.7 Calculation of thickness of spherical shell when all other parameters are provided by direct 662  Hallowshaft
application of formula
6.7 Calculate diameter of solid and hollow shafts by direct application of formula
28 Thick cylindrical shell subjected ta internal pressure
68  Shafts subjected to bending moment
29 Calculation of thickness of thick vessel made of brittle material by LAMES equation, while
all ather parameters are given 681 Solidshaft
4. Welded Joints 6Hrs 682 Hollow shaft
31 Typesof various welding joints
69 Calculate diameter of solid and hollow shaft (bending only) by direct application of formula
32 Strength of transverse and parallel fillet welded joint under static and fatigue loading
610 Calculation of dia. of shaft subjected ta banding and twisting moments
33 Calculation of length of weld under static loading, when load, plate thickness & width, X
(ensile & shears stress are given 611 Introduction of shaft coupling
5. Screwed Joints BHrs 6.12 Types of couplings
41 Introduction
613 Design of flange coupling
42 Advantages and disadvantages § . .
614 Solve problems on calculation of sizes of different components in flange coupling by direct
43 Thread terminology application of farmula
24 Stress inscrewed fastening due to external forces under static lozding
B. Belt Drives 6 Hrs
45 Initial stress due to screwing up forces 74 Itroduction to Belt and pulley drives
46  Salution of simple problem by direct formula application 7.2 Selection of Belt drive
6. Design of Keys 5Hrs 73 Types of Belt drive
51 Introduction
7.4 Type of Belts and pullies
52 Typesafkeys
75 Typeof Flat Behs drive
53 Farces acting on a sunk key
7.6 Velocity ratio of Belt drive
5.4 Strength of a sunk key
7.7 Slip/ creep of Belt
55  Calculate length of sunk key by direct application of formula, while all parameters are
directly provided 78 Length of open Belt drive
7. Shafts and Couplings BHrs 79  Solve problem to find out the speed of shaft considering the diameters of flat pulleys and
6.1 Introduction to shaft slip between belt and flat pulleys
6.2 Materials used for shaft and its properties 9. Springs 6Hrs
81  Introduction
6.3 Typesof shafts
8.2 Types and uses of spring
6.4 Standard sizes e Prnes
83  Materials used for helical springs
65 Stresses in shafts
8.4 Terms used in helical springs
6.6 Shafts subjected to twisting moment
85  Stressesin helical springs of circular wire

661 Solid shaft

47
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86 Deflection of helical springs of circular wire

87 Salution of simple problem on helical springs of circular wire regarding finding out stresses,
defiection and diameter of wire by direct application af formulae

10.  Bearings 6Hrs
91 Functions of bearings

92 Classification of bearing

9.21 Depending upon the direction of load to be supported

922 Depending upon the nature of contact

93 Usesof bearings

94 Terms used injournal bearings

95 Lubrication of bearings

96 Solution of simple problems on journal bearings when all parameter of journal bearing are directly
provided

11. Cam and Follower Design THrs

10.1 Camand its Types
10.2 Followers and its Types
10.3 Terminology of Cam and Fallower

104 Cam profile design

Mech-343 MACHINE DESIGN
Instructional Objectives:
1 Design Methodology
i1 ame ignin
12 T igni

i3 Design product concept
14 Design methods
ic pros requi for designin|

2 Simple Stresses in Machine Parts
11 Describe Load and its types

144 Deadload
112 Lweload
113 Suddenly applied load
114 Impact load
12 Describe Stress and strain
13 Describe Tensile stress and strain
14 Describe Compressive stress and strain
15  Describe Shear stress and strain
16  Describe Madulus of elasticity
1.7 Describe Madulus of rigidity
18  Explain Stress strain diagram
181  Proportional limit
182 Elasticlimit
183 Yield points
184 Uhimate stress
185  Breaking stress
1B6  Percentage reduction inarea
187  Percentage elangation

19 Describe Working stress

110 Describe Factor of safety

111 Describe selection of factor of safety

112 Describe Poisson’s ratio

113 Describe temperature stress

114 Describe volumetric strain and bulk modulus

115 Describe Resilience and Toughness

116 Salve of simple problems of the above topics by direct application of farmula

3. Pressure Vessels
21 Describe pressure vessels

22 Explain Classification of pressure vessels

221 According to dimensians
222 According to end - construction
23 Explain Stresses in a thin cylindrical shell due to internal pressure

231 Hoop stress
232  Longitudinal stress
24 Calculate thickness of cylinder by direct application of formula, while all parameters are
provided [e.g., Pressure. Internal Dia, hoop or longitudinal stress and efficiency of joint are
given)

25 Caleulate haop or longitudinal stress by direct application of farmula, while P. d, t and
efficiency of joint are given

26  Explain thin spherical shell subjected to internal pressure

27 Calculate thickness of spherical shell when all ather parameters are provided by direct
application of farmula

28 Explain Thick cylindrical shell subjected to internal pressure

29 Solve simple problem to Calculate of thickness of thick vessel made of brittle material by
LAME, 5 equatian, while all other parameters (e g, Pressure. Internal Diz, tensile stress| are
given

4 Welded Joints
3.1 Describelist of types of various welding joints

32  Explain strength of transverse and parallel fillet welded joint under static and fatigue
loading

33 Caleulation of length of weld under static loading and fatigue loading, when load, plate
thickness, plate width, tensile and shears stress are given

5. Screwed Joints
4.1 Describe Screwed Joints

4.2 Describe Advantages and disadvantages of Screwed Joints
4.3 Explain Thread terminology
431 Major diameter
432 Minor diameter
433 Pitchdiameter
434 Pitch
a3s Lead
436  Helixand Helix angle
437 Thread angle
438  Root
438 Crestand Apex
4.4 Explain Stresses in screwed fastening due to external forces under static loading
4.5 Describe Initial stress due to screwing up farces
46  Solve simple prablem on screwed fastening by direct application of formula

. Design of Keys
5.1 Describe Keys and its use

52 Describe Types of keys
521 Sunkkeys
5211  Rectangular (Parallel & Taper) Sunk key
5212  Square Parallel & Taper) Sunk key

5.

3

Head key
5214  Feather key
5215 Wood ruff key
522 Seddiekeys
5221 Flat Saddle Key
5222 Hollow Saddle Key
523 Tangent keys

524 Round keys
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525  Splines
53 Describe Farces acting an asunk key
54 Explain strength of a sunk key

55 Solve simple problem to Calculate length of sunk key (Square & Rectangular) by direct
application of formula, while all parameters are directly provided

Shafts and Couplings
6.1 Describe Shafts

6.2 Describe Materials used for shaft and its properties

6.3 Describe Types of shafts
b4 Describe Standard sizes of shafts

6.5 Describe Stressesin shafts

6.6 Explain shafts subjected to twisting moment

661  Solidshaft
662 Hallow shaft

67  Solve simple problem ta Calculate diameter of solid and hallow shatts by direct application

of formula
6.8 Explain shafts subjected to bending moment
681 Solid shaft
682 Hollow shaft
69  Solve simple problem to Calculate d of salid and t (under i

by direct application of formula

6.10 Solve simple problem to calculate dia. of shaft subjected to combined bending and twisting
moments

6.11 Describe Shafts coupling
6.12 Describe Types of couplings
613 Explain design of flange coupling

6.14 Solve prablems on calculation of sizes of different components in flange coupling by direct
application of farmula

Belt Drives
7.1 Introduction to Belt and pulley drives

7.2 Describe Selection of Belt drive

81
82

7.3 Describe Types of Belt drive
731 Light drives
732 Medium drives
733 Heavy drives
7.4 Describe Types of Belts and pullies
741 Flat belt and pullies
742 V-belt and pullies
743 Circular belt and pullies
7.5  Describe Types of Flat Belts drive
751  Open belt drive
752  Crossed or Twist belt drive
753  Quarter Turn belt drive
754 Belt drive with idler pulley
755  Compound belt drive
7.6 Explain Velocity ratio of Belt drive

7.

Explain Slip of Balt
78 Describe Length of open Belt drive

7.9 Solve problem to find out the speed of shaft considering the diameters of flat pulleys and
slip between belt and flat pulleys

Springs
Describe function of springs
Explain Types and uses of springs
821 Helical spring
822  Conical andvolute spring
823 Torsion spring
824  Leaf spring
825  Discspring
Describe Materials used for springs

Explain Terms used in helical springs of circular wire along with formulae for each term
Derive farmula for torsional and direct shear stress induced in helical springs of circular wire

Maximunm shear stress should also be found out by considering the effect of wire curvature

86

Derive farmula far deflection of spring

53

Solve problems on stresses, deflection and diameters for helical springs of circular wire by direct

application of formulae

Bearings

Describe function of bearings
Explain classification of bearing
Depending upon the direction of load to be supported
Radial bearing
Thrust bearing
Depending upon nature af contact
Friction bearing or sliding contact bearing
Anti friction or ralling contact bearing
Describe uses of bearings
Describe terms used in hydrodynamic journal bearing
Explain lubrications of bearings
Solve simple problems on journal bearing when load on shaft, speed of shaft, viscosity of lubricant,

bearing pressure, coefficient of friction and bearing madulus are provided

11.

Cam and Follower Design
10.1 Explain Cam and its Types

1014 Cylindrical Cam
1012 Radial Cam
1013  Wedge type Cam
1014 Face Cam
10.2 Describe Follawers and its Types
1021 Roller Follower
1022 Knife Edge Follower
1023 Flat face Follower
1024  Spherical face Follower
10.3 Define Terminalogy af Cam and Follawer
1031 Basecircle
1032 Trace Point
1033 Pressure angle
1034 Pitch point
1035  Pitch circle
1036  Prime dircle
1037 Lift orStroke

1038  Dwell




104 Explain Cam profile design

104.1  Draw/ Sketch displacement diagram, velacity and acceleration diagram when
knife edge follower moves with uniform velocity

1042 Draw/ Sketch displacement diagram, velocity and acceleration diagram when
knife edge fallower moves with Simple Harmonic Mation(S.H.M)

Mech-343 MACHINEDESIGN

List of Practical:

1. Calculate (tensile, compressive and shear), ~stress and strain, modulus of

elasticity, %age elongation, %age reduction in area, factor of safety for simple machine

parts
2. Calculate force required to punch a hole
Recommended Textbooks:
N N 3.  Calculate thickness and diameter of thin cylinders for hoop and longitudinal stresses
1. Machine Design by: Paul H. Black (Published by McGraw Hill Book Company , New York)
4. Calculate thickness of thick cylinders by LAME 'S Equation
2. Machine Design by Stanton. E. Wiston (Published by McGraw Hill Book Company , New
York) 5. Calculate thickness and diameter of spherical shell.
6. Design welded joints for transverse and parallel fillet weld under static loading only
3. Machine Design by: Lafayette. Ind. (Purdue University of California)
7. Calculate stresses setup due to initial tightening and external load on screws.
8. Check dimensions of square and rectangular keys due to failure in shearing and
crushing.
9. Design solid shaft subjected to twisting moment only.
10. Design hollow shaft subjected to twisting moment only.
11. Design Solid & Hollow shafts subjected to combined bending & twisting moment.
12. Design un-protected flange coupling for specific torque.
13. Check the speed of shaft when diameters of flat pulleys (Driver or Driven) and slip
batween belt and flat pulley is given.
14. Design the of closely coiled f circular wire subjected to
tensile load.
15. Suggest suitable journal bearing, considering the load on shaft, speed, viscosity of
lubricant, bearing pressure, of friction and
16. Design and draw the CAM profile with knife edge follower for uniform velocity:
(a) Out Stroke during 60°0f Cam rotation (b} Dwell for next 30°0f Cam rotation [c)  return Stroke
during next 60°af Cam rotation  (d) Dwell of remaining 210°0f Cam rotation  (e)  Stroke of
follower is 22 mm (f) Minimum Radius of Cam is 50 mm (g) Axis of Follower is passing through axis of
Cam shaft (h) Follower moves with uniform velacity during both out Stroke and return Stroke.
o6 57
Mech-343 MACHINEDESIGN 7. Analyze stresses setup due to initial tightening and external load on screws
Practical objectives: 71 Stressarea of a screw
1. Calculate (tensile, compressive and shear), strain, modulus of elasticity, %age 72 Relation between core dia. and nominal dia. of a screw thread
I tion, %ay duction i , factor of safety for simpl chil rts
slongation, Rage reduction In area, factor of 'y Tar simple machine pa 73 Initial tightening and its specific values
11 s duced in machine part:
fesses Induced i machine parts 7.4 Calculate different cases of external load raised by different bolts
12 Cross sectional area of machine element under load 8 Check dimension of square and rectangular keys du to failure in shearing and crushing
13 modulus of elasticity of materials 81 Understand sunk keys of all types
14 Calculate dimensions of camponent under specific load 82 Understand sices of keys proportional to the shaft diameter
15 sage elongation and %age reduction in area of a component in a tensile  test B3 Checklength of o sunk key for same material with shaft and equal strength with shaft
2. Caleulate for ired to h a hol
culate force required to punch a hole 84  Check torque transmitied by rectangular and square keys against shearing as well as
21 Stresses induced in punch and plate crushing
23 Areaof shear by the punch 85  Calculate length of a sunk key when torque transmitted dia. of shaft, stress (shear &
compressive) and width of key is given
23 Calculate different cases of die and punch
9. Design solid shaft subjected to twisting moment only
3. Calculate thickness and diameter of thin cylinders for hoop and longitudinal stresses
91 Understand twisting and bending moment on solid shaft
3.1 Difference between thin and thick shells
5.2 Understand torsion and bending equation for strength of shaft
32 Hoopand longitudinal stress in cylindrical shells
93  Calculate diameters of shaft under torsion when tarque ta be transmitted and torsianal
33 Transverse and longitudinal failure of pressure vessel Shear stress is given
4. Caleulate thickness of thick cylinders 9.4 Analyze diameter of shafts subjected to combine bending and twisting moments
41 Lame’s eguations for brittle material . ) .
mes equations for brittle materials 10. Design hollow shaft subjected to twisting moment only
4, I i L
2 Calculate Different cases of thickness of thick shells of brittle material 101 Understand twisting moment and bending moment on hollow shaft
5. Calculate thickness and diameter of spherical shell for circumferential stresses
10.2 Know tarsion and bending equation
51 Stresses on thin spherical shells
103 Calculate dia. of hallow shaft (inside & outside dia.) when bending moment, twisting
52 Stress on spherical shells considering pressure, internal diameter, thickness and joint moment and stresses are given
efficlency 11, Design Solid & Hollow shafts subjected to combined bending &twisting moment
6. Design welded joints for transverse and parallel fillet under static loading only

6.1 Transverse and parallel fillet weld
6.2 Observe tensile and shear stresses in transverse and parallel fillet weld

63 Calculate different cases of transverse and parallel fllet weld under static and fatigue
loading

111 Understand twisting moment and bending mament on solid & hollow shaft
112 Know torsion and bending equation
113 Calculate inside & outside dia. of hallow shaft when bending moment, twisting moment

Are given
12. Design un-protected flange coupling for specific torque

121 Un protected flange coupling
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122 Know empirical size of flange coupling
12.3 Design assembly hub, keys, flange, and boks) of unprotected type flange coupling.

13. Check the speed shafts(Driver or Driven) when diameters of flat pulleys and slip
between belt and flat pulley is given

13.1 Understand belt and belt drives
132 Calculate dimensians of flat pulleys for specific speed of shaft
133 Calulate the effect of slip bevween belt and pulley

14. Designthe dimensions of closely coiled helical spring of circular wire subjected to
Tensile load.
19.1 Understand helical springs of circular wire
19.2 Understand terms used in helical springs
19.3 Calculate deflection in helical spring
19.4 Solve problems on calculation of dimensians of

helical springs

15.  Suggest suitable journal bearing considering load on shaft, speed of shaft, viscasity of
lubricant, bearing pressure, coefficient of friction and bearing modulus.

MT-362
MATERIALS TESTING

AND HEAT TREATMENT

151 Verify length of journal bearing
152 Know the viscosity of lubricants
153 Cakeulate the bearing modulus
154 Apply the coefficient of friction in the design of journal bearings Draft
16.  Design and draw the CAM profile with knife edge fallower for uniform velacity 2017
161 Movement of knife edge follower
162 Practice to sketch Displacement, velocity and acceleration diagram when knife edge
Follower.
163 moves with Simple Harmanic Motion {S.H.M)
164 Practice to sketch Displacement, velocity and acceleration diagram when knife edge
follower moves with uniform velocity
165  Practice to draw CAM profile as given data
Revised by GCT Project JICA
Red color; Contents added or delete
Bl 6l
2. Destructive Test T Hrs
Mech-362 MATERIALS TESTING AND HEAT TREATMENT &1, Hardassssts
211 Brinall hardness test
212 Rockwell hardness test
Total Ch;l?ct Moy . '{ 1; g 213 Vickers hardness test
P 5y 2.1.4 Shore Hardness Test
ical Tzod impact test
Tensile test
AIMS: After going through this course, student will be able tof Compeeneioi Tost
1} understand destructive and non-destructive test i Bending test
I Understand working of testing equipment 5"“'1‘“‘ .
1) Know the basic theories of heat treatment processes l-:?:n‘it;il
IV} Understand common heat treatment processes -
V) Understand common heat treatment processes of nonferrous metals 3. Non-Destructive Test Wi
rs
L ield of Utilization
Course Contents: a2 Pressure Test
% ammer Test (Sonie Inspection!
3.3 H: Test (Sonic 1 )
(A)  MATERIALS TESTING 3. Visual I ction al i
Mechanical Metallic Material 35 Dye Penetrant Tost
L of Metallic 2 Hrs 36 Eddy Cuprent inspectico
2. Destructive Test THrs 3.7 Ultrasonic Inspection
3. Non-Destructive Tests THrs
{B) HEAT TREATMEN B
4. Heat Treatment of steels 3 Hrs
4. Heat Treatment of steels
5. Heat Treatment Processes 4 Hrs 3 Hrs
6.  Heat Treatment Equipment 2 Hrs 41 Iron-Iron carbide diagram
é P! 42 Phasc diagrams
7. Case hardening Processes 3 Hrs 43 Effect of heating on steel
_— ctNon N el G _ 4.4 Effect of cooling on steel
8. leat Treatment on-Ferrous Metals an st iron 3 Hrs
4.  Heat Treatment Processes 4 Hrs
5.1  Annealing
. 1 52 Hardening
Detail of Contents: b
@ 54  Normalizing
MATERIALS TESTING
5 i % i 6.  Heat Treatment Equipment 3 Hrs
1 Mechanical properties of Metallic Materials 2 Hrs Bl Heot Tisakinst Fariasis
L1 Mechanical Propertics of Materials 52 Preomorecs
1 : 1 T‘“’d}““s* 63 Metallurgical micraseope
2 oughness
113 Duetility 7. Case Hardening Processes
1.4 Malleability 3 Hrs
115 Blasticity burizing (pack, gas, liquid}
116 Brittlencss nduction hardening
1.7 Plasticity Flame hardening
1.1.8  Stiffness i
12 Testing of materials )
121 Destructive test
T50 i 8 Heat Treatment of Non-Ferrous Metals and Cast Iron 3 Hrs
62 63
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81 Heat treatment of cast iron
82  Heat treatment of Non-ferrous metals and alloys
83 Annealing of non-ferrous metals and precipitation hardening

Recommended Textbooks:

1. The Testing and T ion of Engi ing Material: By Harmer E-Davis,
George Earl Troxel (McGraw Hill Book Company, New York)

2. Materials and Processes by James. F. Young (Jhon wiley & sons Inc. New
York)

3. Physical Metallurgy by AVNER

[

Mech-362 MATERIALS TESTING AND HEAT TREATMENT
Instructional Objectives:

1. Mechanical properties of materials

1.1 Know Mechanical Properties of Materials

111 Enlist mechanieal properties of materials (hardness, toughness, duetility
malleability, brittleness, elasticity, plasticity and stiffness)

112 Define cach property

L2 Know Destructive Tests
121 Enlist destructive tests
122 Define cach test

1.3 Know Non-Destructive Tests
131 Enlist non-destructive tests
132 Define each test

2. Destructive Tests
21  Understand Hardness Tests and selection of test for a material
2.1 I:.x'pl:lm Bnnnel Hardness Test
Knowa types of hardness testa
z 1.1 2 Enlist parts of brinell hardness testing machine

2113  Explain working of Brinell hardness testing machines

2114  Explain preparation of specimen for Brinell hardness
testing machine

2115  Explain the measurement of impression by microscope for

hrinell test
2116 Deseribe relevant calenlations
2.1.2.  Esplain Rockwell hardness testing machine
2121 Explain construction and working of Rockwell hardness
testing machine (minor load, major load, scales B, C)
2122  Explain preparation of specimen for Rockwell hardness
testing  machine

2123 Appreciate correct dial reading procedure

2124 Bnhst difference between brinell and Rockwell hardness
test]

213 l?x:;laln Vnckev hardness test
214 Deseribe Vicker hardness testing machine
213 z Explain Vicker hardness testing method
2.1.4 _ Shore Hardness Test
2.1.3.1 scribe shore hardness testi achine

2.1.32 Explain shore hardness testing method

22 Explmn the working Principles of Impact testing Machine
21 Enlist capacity and parts of Lzod impact maching

Explain function of each part
Explain working principle
Explain preparation of specimen (ASTM. J1S. and ISO)
Appreciate correct dial reading technique
23 Explain the working Principle of Universal Testing Machine

231 Describe tensile testing machine

232  Enlist capacity and different parts of tensile testing machine and
extensometer
233  Describe different function of tensile testing machine

5

Explain the preparation of standard tensile test specimen (ASTM, IS
Explain the procedure of tensile test of mild stoel
Describe the stress strain curve obtained in a tensile test of mild steel
Describe the %age elongation and %age reduction in area of specimen in
tensile test

238  State need of correct holding of specimen an machine
24  Explain Compression test

241 Describe compression test

242 Describe procedure for the conduct of compression test

3 Describe standard specimen for compression test

25 Und:‘rﬂ(zmd Bending Test

25 Describe bending
252  Explain bending test and shape factor
253 Deseribe deflection in specimen and bending eguation
26 Understand Shear Test

261 Explain shear test procedure on universal testing machine

262  Explain shear stress caleulation of round bar and punched plate specimen
27 undmmnd Torsion Testing Machines and Torsion Test
scribe tarsion
z Explain shafts subjected to twisting moment

273 Explain working of torsion testing machine

274 Explain procedure of torsion test
28 Undereland Fatigue Testing Machine and Fatigue Test

281 Define fatigue

Describe the Phenamenon of Stross Hysteresis

Describe eyclic loading

Explain effect of fatigue on metals and fatigue failure
Explain working of fatigue testing machine
Explain procedure for fatigue test

3. Non Destructive Test
8.1 Describe Pressure Test (pneumatic, hydraulic)
32 Describe Hammer Test

33 Deseribe Visual Inspection
34 F‘L‘plam Dye Penetrant Test
1 Describe need and uses of Dye penetrant test

3‘4 2 Deseribe procedure of Dye penetrant test
35 Explain Eddy Current Inspection
Describe need and uses of Eddy Current test
Deseribe procedure of Eddy Current test
Describe equipment of Eddy Current test
36 Undel‘ahand Ultrasonie Test of metals.

lescribe need and uses of Ultrasonic test In the Inspection of

Metals and Metallic Companent

Explain Ultrasonic testing Equipment
Describe procedure of Ultrasonic test

Enlist advantages disadvantages
Explain the equipment used
Explain the basie prineiple
Explain crack detection procedure
38  Understand Radiographic inspection

81  X-Ray Method
3811  Enlist advantages and disadvantages of x-ray test.
3812  Explain the basic principle of x-ray test
3813 Explain the equipment used

66

4814 Enlist the safoty measures adapted in x-ray method
3815  Explain the use of xray method in the inspection of
castings and welded joints
382 Gamma Ray Method
821  Deseribe basic principle of Gamma Rays methods
3821 B advantages and disadvantages of Gamma Rays
methods with respect to Xeray method

4.  Heat Treatment
41 Understand Heat Treatment of Steel
411 Describe heat treatment of stecl
[ Explain constituents of steel
Diescribe allotropic phases of steel
Explain change of structure on heating
[Explain role of heating rateicooling rate
Distinguish between micro and macro structure
Sketch iron carbide diagram
Describe significance of various areas in iron carbide diagram
Explain role of iron carbide diagram in heat treatment of carbon sieel
3 Describe time temperature transformation diagram
42 Undemhnd Phase Diagram (Alloy steel)
Define phase diagram
Explain importance of phase diagram
423 Name different phases
424 Explain different phases
43 Undorsmnd effect of heating on steels
S 1 Describe heating curve of steels

Describe its importance in heat treatment of steel
14 Undmend Effect of rate of Cooling on Steel

441 Explain the change of micro structure on eooling

442 Explain the importance of rate of eooling

443 Enlist different methods of cooling and its effect

144 Explain cooling curve of stecls

5.  Heat Treatment Processes
6.1 lTndemlnm‘l Hardening

Describe hardening and its objectives.
l 2 Enlist steps taken in hardening
1.3 Describe effects of cooling rate on hardening
14  Define different media used for quenching

5.15  Describe harden ability of steels
52 Understand Tempering

521 seribe tempering and its objectives
Describe au tempering and martempering
5.3 Understand Annealing

531  Define annealing and its objectives

532  Describe types of annealing

5321 Process Annealing

5322 Full annealing
E Isothermal annealing
5324  Sphorodizing anncaling

5 Undcrewu\d Normalizing
TDefine Normalizing and its objectives
542 Decorie comparison between annealing and normalizing




ID Perform bending test on specimen
1N Caleulate Modulus of elasticity and all other ohservations relevant to test

0

6. Heat Treatment Equipment Mech-362 MATERIALS TESTING AND HEAT TREATMENT
6.1 Understand Heat Treatment Furnaces st of Practial
6.1.1  Describe heat treatment furnaces of .
612  Classification of furnaces
6121  Hearth Furnaces (Muffle and Semi-Muffle) (0 MATERIALS TESTING
- - 6122  Bath furnaces 1. Practice for brinnell hardness test 3 Hrs
5.2 nderstand Pyrometer p
621  Define Pyrometer 2. Practice for Rockwell hardness test for B-scale hardness 6 Hrs
622  Enlist types of pyrometers Py o ! - g0: a
623 Enlist differont parts of thermocouplo optical pyromoter, radiation 3. Practice for Rockwell hardness test for C-scale hardness 3 Hrs
pyrometer 1. Practice for Izod test on cast iron or Aluminum standard test specimens
624 Explain working principle of pyrometer s
63 Understand Metallurgical Microscope . } " N
631  Describe microscope 5. Practice for tensile test on universal testing machine on standard specimen
632  Describe working and construction of metallurgical microscope Hrs
633  Explain Metallography 5 N s Fra
Describe preparation of specimen for metallogrphy 6. Practice for Compression test on cast iron specimen. 6Hrs
Describe ctching and etchants 7. Practice for bending test on universal testing machine 3 Hrs
536  Describe microstructure study of iron i SRR el £ e
. . Practice for shear test on universal testing machine 3 Hrs
7.  Case Hardening Processes : s " i
7.1 Understand Carburizing 9. Practice for torsion test on torsion testing machine 3 Hrs
7.1 Deseribe pack Carburizing "
712 Describe liquid Carburizing 10: Practice fir fatigusitast $Hrs
713  Describe gas Carburizing 11, Practice for Dye Penetrant test 3 Hrs
72  Understand Induction harde . ) " . .
S N T uben Kilaning procoss 12, Practice for Ultrasonic test on ultrasonic testing equipment 3 Hrs
22 Advantages of Induction hardening 13, Practice for Magnetic particle test 3Hrs
7.3 Describe flame hardening
4 Deseclhecranking (8  HEAT TREATMENT
75 Describe Nitriding
14. Py fi k f 1 1 05C0) 3H
8. Understand Heat Treatment of Non Ferrous Metals, Alloys and Cast Iron ractice for working of metallurgical microscope oS
8.1  Explain heat treatment of cast iron 15. Practice of of for 6 Hrs
82 Explain heat treatment of nonferrous metals and alloys D y o .
83 Describe precipitation hardening and annealing of nonferrous metals 16.  Observe grain size of micro-structure of mild steel specimen 6 Hrs
17.  Observe micro-structure of cast iron specimen 6 Hrs
18. Practice for hardening and observe micro structure of carbon steel 6Hrs
19. Practice for annealing and observe grain structure of carbon steel 6 Hrs
20. Practice for normalizing and observe grain structure 6 Hrs
2 Practice for pack carburizing and observe grain structure 6 Hrs
22, oss relievi 3 Hrs
68 69
Mech-362 MATERIALS TESTING AND HEAT TREATMENT 8. Practice for shear test on universal testing machine
B — After performing Shear tost on Universal testing machine, the students should be able to
Practical Objectives: D Install shear test fixture or dic and punch on the machine
MATERIALS 1D Perform shear test on specimen
(4)  MATERIALS TESTING 1D Calculate ultimate shear stress of test specimen
e l:“‘mhf“' lzl'.',“"él h“m‘“'zl‘ et should be able 9. Practice for torsion test on torsion testing machine
* pEriormung Brinc: ardness test, the studente slowlc be aole 1o After performing Torsion test on Torsion testing machine, the students should be able to
I Perform grinding & polishing of specimen for Brinell test D Fit anerimen on torsion testing macht
i) Perform Brinell test on Brinell testing machine n I,M;o“r:im; m‘;m“"::s‘ ;”sp;im:f, ne
1D Cheels hardness of metallic specimen 1D Caleulate all sbeervations relevant to test
B Acr gt Rl s e sl the st shou b al 10, Practios for ftigue est on fuigue tsting machine
N N After performing Fatigue test on Fatigue testing machine, the students should be able to:
I Perform grinding & polishing of specimen for Roekwell test D Fit specimen on fatigne testing maching
I} Fit steel ball indenter inta plunger & placing weights m l"erhprem vty Im‘[m bpm;m
1D Perform Rockwell test for B scale with ball indenter 0 Caleulate H]]fnmnwmmm relevant to test
3. Practice for Rockwell hardness tEB!' for P'Ecn]e hardness 11 Practice for Dye Penetrant test
After performing Rockwell hardness test for  scale, the students should be able to After park Dy iront tast, the atudents should be able to:
I)  Perform grinding & polishing of specimen for Rockwell test n 'g‘i;n":‘;‘r'l’dg r-(F ﬂ"fﬁ“iu:{’zm E“; “'fc ;:L“‘ # should be able to-
I Fit Diamond Cone indenter into plunger & placing weights 10 Apoly Suonescont dye an the secimen
I Perform Rockwell test for C seale with Diamend Cone indenter 1 A:SI; develuman,’ercleanm:me arface
4. Practice for Izod test on cast iron and aluminum standard test specimens V) Detect surface flaws, cracks, pin holes, surface discontinuities
After performing lzod test on lzod testing machine, the students should be able to ) - . N ) )
12 Practice for { test on testing
D Make specimen of different materials according to specifications ) After performing Ultrasonic test ultrasonic on testing equipment, the students should ba
I Set different energies or pendulum heights, according to the material, on the able tor
machine
. ) I Clean and prepare surface for the test
:IJJ) Zi;:u;mdlﬁf u:ﬁ iﬂl’é!i ‘:”JLZE;FZﬁZ‘Li. vl 11 Operate ultrasonic on testing equipment
! . # 1D Detect faws, blow holes and other internal defects in metals.
5. Practice for tensile test on universal testing machine on standard specimen . . . . . .
After performing tensile test on Universal testing machine, the students should be able to! 13. equipm:;fmw for Magnetic particle test on Magnetic particle testing
Il Make specimen according to standard size N . . N .
ID Mark gauge length painte on the specimen A'I"l:t-drn;tcrfﬁrﬂ?: M:Ign:;m particle test on Magnetic particle testing equipment, the
1D Clamp specimen properly in the machine gripping jaws ’:) © UIZ :n“‘an " ;r:n:m " arface for the test
. Operae ik o vl ol s o maccs e D Opurs Mg paric i s
VD) Remove broken specimen from machine jaws 1D Detect flaws, blow holes and other internal defects in metals
VII) Calculate all observations (% elongation, % reduction in area, yield stresses, HEAT TREA
ultimate tensile stresses, and breaking stresses) relevant to test ® 111 TMENT
8 Practics fov Compression toet 0n cast ivo pecimen 14. Practice for working of metallurgical microscope
- actice for Compressi men. After practice of working of metallurgical microscope, the students should be able to:
After performing Compression test on Universal testing machine, the students should he D now different parts of metalhurgical microscope
able to !
1) Install compression attachment on machine T e e P
1) Perform compression test on specimen
11D Draw stress strain curve on tracing unit of the machine IV)' Draw a neat sketch of microscape indicating its differcnt parts
IV} Caleulate compressive stress and all other observations relevant to test 15. Practice of of specimen for meta
. . . . . After preparation of specimen for metallography the students should be able to:
7. Practice for bending test on universal testing machine 1 Grind and polish the specimen Etching the specimen with etching solution
After performing hending test on Universal testing machine, the students should be able o P ithol 1
b }  Press specimen with plastic materia
D Fit hending fisture on Universal testing machine 16. Observe grain size of micro of mild steel

After study of grain size of specimen the students should be able to
I Examine different microstructures of steel (ferrite, cementite, pearlite, etce.)

7
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17.

18.

19.

20,

21

Observe grain size of micro-structure of cast iron specimen
After study of grain size of specimen the students should be able to:
n Examine different microstructures of cast iron {cementite, pearlite.. ete )

Practice for hardening and observe of micro structure of carbon steel
After hardening & ing of specimen the students should he able to

I} Heat the carbon steel in heat treatment furnace

I Use proper quenching media

I} Polish, grind, etch specimen for metallography

1V} Examine microstructure of hardened steel

Practice for annealing and observe micro structure of steel

After annealing of specimen the students should be able to

1) Heat the steel or specimen on required temperature in electric furnace
I Give the steel soaking time

I Remove the specimen from furnace after slow cooling

IV} Polish, grind, etch specimen for sbserve grain structure

Practice for normalizing of steel and observe grain structure

After Normalizing of specimen, the students should be able to:

1} Heat the carbon steel specimen on required temperature in electric furnace
T Give the steel soaking time

1} Remove the specimen from furnace after specified time

IV} Keep the specimen in air for cooling

V) Polish, grind, etch specimen and observe of grain structure

Practice for pack carburizing of steel and observe micro structure

After Pack-carburizing process of low carbon steel, the students should be able to:
i) Pack and seal specimen with Carbonaceous materials in steel box

ID  Heat the specimen up to required time and temperature

1) Check hardness difference between case and core

IV} Polish, grind and etch specimen and observe grain structure

Practice for stress relieving of Aluminum
I Select and prepare specimen
Il Heat up specimen in muffle furnace
Il Cool the specimen at specific rate of cooling
Examine the specimen for its variation in strength

Mech-362 MATERIALS TESTING AND HEAT TREATMENT

List of Machinery:

Brinell Hardness Testing Machine
Rockwell Hardness Testing Machine
Izod Impact Testing Machine
Universal Testing Machine

Heat treatment Furnace (Electric)
Specimen Cutoff Machine
Specimen Polishing Machine
Specimen Mount Press

Pedestal Grinder

0. Metallurgical Microscope (1000x )
1. Torsion Testing machine

=S~ N o

12. Fatigue testing machine

18. Quenching Bath

14. Ultrasonic testing equipment

15. Magnetic particle testing equipment.

PR R Ry
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Minutes of
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Meeting

Held on
25" September, 2019
At Ramada Hotel Islamabad
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Details of Agenda ltems

b == : ) i |
\Sr Item No. Subject Page#
|1 | Agenda-1 | Confimation of 54"CCDTE minutes of mesting 04
P LAgenda-z Setting up Equivalency for G-, G-ll, & G-Il with NVQF levels 0%
|3 | Agenda-3 gmgT of Notification of Sindfy Board of Technical 06
[l \ Reservation on Development of National \ocational
4 | Aganda-4 | o alification level-5 o7
5 | Agenda.g | Grantof approval of curriculum for DAE Mechanical @ |
o Technology {3-Vears Course) revised, 2019 by Punjab-TEVTA |
| Grant of approval of curriculum for Matric-Vocational (Hotel
& | Agenda-8 | Operations) (2-Years course} developed. 2019 by Punjab- 08
.| TEVTA
V Agenda-7 | Increass in Amount of Annual Contribution for CCOTE BED
' Lifetime registration and unlimited chances for Candidates in |
8 |Agenda® | 4 programs of TVET y “
| ; 's Diploma in Software Engineering wit
g | Agendsd g%vgl;%eeforwmm iploma in Software Engineeting with |
Lm Ag'enda—m Eﬁgmﬁa}gﬁ;ﬁme'am Mandate for Affillation, Registration | 44 ¢
11 | Agenda-11 | Minimum age limit for a¢mission into each Levels of NVGF 1417
12_| Agenda-12 | CBT Qualifications of Level 5 equal to DAE and  F Sc 17-21
13 Wﬂﬂda-ﬁ Printing Of “By Parts” 011 DAE Pass Out Diplomas 22-23
Proposal To Allgviate The Miseries and Plights Of
.. -, | DAEExaminations Candidates Who Have Exhausted Their| ...
\ 14| Agenda-14 | ooccined Number Of Ghancss And Fall Under No Chance | 202
‘ Category
Promotion of Technical & Vecational Education in Paxistan
‘ 15 | Agenda-15 | through special initiative by the Boards for poor communities / | 2526
| unskilled youth
_ L ‘ Introduction of Fost Diploma Courses (Innovative demand | -
(16 | Agenda-18 | 5 en trades) in the TVET Institute of Sindh Province g i
| Grant of approval of cumiculum for DAE-Furniture Design
17 | Agenda-17 | &Technology (3-Years course) Developed, 2018 by Punjab- 29-30 |
VTA
|
|
2
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Minutes of Meeting

The 55" meeting of CCDTE (Pakistan) was héld on 25 & 26 September, 2019
at Ramada hotel, Islamabad. '
The Following Officers attended the meeting,
1) Mr. Muhammad Nazer Khan Niazl, in Chair
Chatrman, CCDTE / PBTE

2) Mr Hussain Ahmad Madnl, Member
Secretary, IBCC

3} Dr Masroor Ahmad Member
Chairman SBTE, Karachl.

4) Mr. Muhammad Yousaf Baloch, Membear
Chairman, BISE, Quetta

5) Mr. Hadayatullah Khan, Member
Chairman, KPETE

8) Mr. Muhammad Sadig, Member
KP-TEVTA i

7) Mr. Wagar Ud Din, Member
F-TEWVTA

B} Mr. Fagir Muhammad Kayfi, Member

Secretary, PBTE / CCDTE

Follewing Officars were present as Observer/special invitees
1) Mr. Mubammad Mugeem Istam,
DG (SS&C), NAVTTC, Islamabad

2) Mr.Muhammad Naeem Akhtar,
GIZ, Islamabad

It is regretted that, Director S-TEVTA & Directréss Education, Quetta: were
granted |eave of absence,

The meeting started with the recitation of verses from the Holly Quran. The
participants of the mesting introduced themsalives and exchanged good wishes for
one ancther. The meeting also vowed to play a very positive role in the growth and
promotion of Technical Education

Thereafter, agenda items were taken up;
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Agenda Item No. §

Grant of approval of curriculum for DAE Mechanical Technology (3-Years
course) revised, 2019 by Puniab-TEVTA (Agenda tem received fram P-TEVTA)

Background;

Punjab-TEVTA is In continuous process of development and revision of curricuia of
variows duration and streams. Recently, the curriculum of DAE Mechanical (3-Years)
has been revised by committee comprising of experts (Annexure-A) from Academia
(University ‘& TEVTA) and relevant industry keeping in view, the recent market
demand of this field Diploma of Associate Engineer (DAE) In Mechanical
Technology (3-year) Course is being implemented in 27- TEVTA Govi. Colleges/
Institutes as well as in many private: Colleges! Institutes affiliated with PBTE /
TEVTA The same has been nofified, accordingly. (Notification at Annexure-B).
These DAE Curricula alse maintain eguivalency with F.Sc: [ HS8C (Pre-Engg ),
Point of Issue:

In the light of minutes of 53 meeting of CCDTE held on 22-03-18 (ltem No '8},
every curmiculum newly develdped or updated/ revissd(in this c‘ase') by provincial
TEVTAS, s to be forwarded to respective provincial BTE (Letter placed at Annéxure-
C) Acadernic committee and mén the same be communicated to CCOTE forum for
approval, As a matter of fact, the forthcaming Academic session for DAE courses,
being the annual based programme will be starting w.e.f 1st September, 2018 in
which currently revised cumculum for DAE-Mechanical, 2018 will also be
implemented for all colfeges concerned in Punjab.

Proposed Process! Working:
Keeping in view the above referred minutes and codal formality of approval by
CCOTE, it is proposed that the competent forum may accord the approval of DAE
Mechanical technology curriculum revised, 2018
The matter is placed before the Honourable Members of the CCDTE forum for
favof.xr_ab!e--and affirmative consideration and approval please.
Decision: |

' The committee examined the matter and respived to approve the curricuium
for DAE Mechanical Technolagy revised-201§ by Punjab TEVTA.

i i v{as, also resolved that the document should ba shared with all members.
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Mech. 141
Mech.312
Mech.322
Mech.331
Mech.343
Mech.362

SYLLABUS

Of

REVISED CURRICULUM

Health Safety and Environment .
Hydraulics and Hydraulic Machines ..
Industrial Planning and Production Methods....

Machine Design ...

Material Testing & Heat Treatment ...

March 2019

Subject Cod MT-141
Subject Name: Safety Practices and Procedures (Health Safety and Environment}
Total Cantact Hours: 32 hrs.
Related Subjects
Course Objective: Al ihe end of Ihis cowrse, the students wil be soke o~
1) Adopt safely standards, codes, rulés, eic. 16 be desined in
Mechanical Workshop f bs of industres.
1) Unaérstand meihods of prévention of accxdent.
Wil Provide first aid and rescue in case of any accident.
MT-141 Safety Practices and Procedures Theory
Na. Week Title Description
11 Describs impanance of housskesping, Salety snd accidents
| . It ond rportanca of | & g
B Safely 3 Deseibie the hazards for nol cbserving safety
4 Sl naosssiyimpantanos of obsendng saely n he
ingustry at the Cost of accdent
| %810 0 type and causes of accHlents in pataleu,
2| s O fertzer, piaint e chemical base incusty

Dascibe scooenlal causes snd efects of wiplosive
pases and vapours

st o scoaents in mataral nanding and
ranspertation i infustry

) Explain proper use of hand fools 1o peevert scadenl
3) Descibe accidents n machines shop

1) Incusirial Safety Hesth and Emironment Menagement System by R s

3 4n_6" | Acodents in 0 e
5] Describe sccidents 1 weod vorking 3hop
€ Deseibe acwidents in feundry, welding and forgng shop
7} Descrie Safoty in GNG machires opsration
. " in Mechanical Technol
The Project for St DAE in at (| | pemsnsnFemereaon T a4 s
Government Colleges of Technology in Punjab Province in e o
7] Descite aidents 1 Mines
The Islamic Republic Of Pakistan 5 | o 1 | Acssents in crerincusties 2 Dascioe aosients  Laster hduses
3) Describs sccigents i Power pat Steam)
1] Dascriba Elactnoty a3 danger
‘Government of Punjab 2| Desorib Eleclric sock phenomena
Technical Education & Vocational Training Authority 4] Describe Reasons of eleckic shock.
& | 9% _qzn | Electic shocks & Earihing 4 Descripe Prevention of sieciric shack
= 12" | {Preserson ard s remey)
5] Dinscribe First aid i olscinc shosk
Japan International Cooperation Agency
(Ica)
Page 1
1) Descriae preventian of fire accidents on plant Undarstand the procedura of analysis the causes of
v iderls
Know the causes of fire hazard sl
4, Knawhe use of data for imestigalion and residen
3 Know Staps to conred firefire fighting 17 Jarm-agt | Analysis Causss of AcGkents | ©) rapons for analys's the causes of accicant
3 1k Fire Aceidents and e
fi 41 Idenlify the ints it 1y lentify safety rules procedures in the light of annual
provertions enlify the e saety points and laycu et pefeegssin
Know how o stars Sammatls materisls 11 Igently Ihe mporiance of safely
11 Ity the safety aspect in plant lsyout | Describe methods of gromoting Safety concent by
m 1 o bl i o naily display charts. play cards, Banners and wall chalking
B dentiy the procedire {0 ayout machines nd 1| | Premoting 3 List promating safety Gancepts
4 Equpment by considering safety aspect
3 | 167 _ Tith | Selstyin Plaols layout 41 Introcucion to Sustainabilty
Explain the mstructions use of elecricity
5 1, Expiain safely Reguiations & adherence o
Implementation of 35 and 58 in Werkplace *' Imemational Safety Standards
1) Stase usefl protective devizes -, Describe clayses of Pakistan Fachory Act related to
Listpesonal prtechive devices and descri a5 Salety Regulatons and © ey
18- 15 | Persanal Protective Equipment impartance 15| 31 3| e i n 3
Satety Stangands g L
Diesorite use of prfecisn devices for protecing from 4y Wenity e procesre for indusiria nsurance and
chemicals and gases ocial securty
1, Knows sewitorenental affcts on human baings and 5] Deseribe legel procedure n case of serious scodenls
Y sumoundings.
Explain importance and pupase of industnal
5, Describe exhaust system inindusiry and their
' impanant
4 Wity ffectof naise an sewironent and e ol
in socdents. Recommended Beoks:
10 o Enveonmental Safety 5 Exlain nacessiy of plant fygiens for sataty and
- comfert

Explain niecessity of pant hygiene for ssfaty and
comfert

Explain causes of el taciaion snd thei remedy

Exglain canses and remedy of sailloons dust fumes.
impropes light and avercrowding acsidents

41| Exptain needs of antieial numiaifeatien
110)| Explein tfects of palluted water

11 Descrie difisrent stages of Atmosohere.

1 Pollution Descibe the international standards of pura water
Descrive the sold wasie and, fs types
1) deniity the impaniznce of st aid
Explain the methods of providing first id an their
# Festaid raining My e aTanged 0 Iranad (he studenls

first and procedure a wdeo
dentity he stap by step procsdure of praviding
lical services.

Describa its 1z3as and protection of respiration system
| & mathods of anficial respiration systems
il

Page 2

Sund 8, Rao [Khanna Publishers)
2) 55 Guidsbaok by NPCi Malaysia
) Traiing book for unskiled workars on Salety by Ministry of Health Labour and

Waltars, Jagan
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Subject Code: Mech-312
o 3 1) Introduction to losses of head in pipes
Subject Name: Hydraulics and Hydraulic Machines
;; Loss of head of liqud flawing in pipe {major & minor
Total Contact Hours: 32 hrs. 1| #0107 | Flow through pipes. loasaay
Related Subjects: 5, Sokution of simple prockems by direct application of
T farmulas
Couse Objective: At the end of the course the students will able 1o understand
1 Introduction to Developmant of water Wheels &
luids, pr flow of fuids. able Y water turbines
1 apply problams of total head of watar for losses of heads efe, The 71 Advantages of water turbines over water Wheels
1) Classéfication of water turbines
student will be able to know the Intraduction to water wheels, + | 1113t | Water Turtines 11 Wi Furbns (st . it
hydraulic turbines, pumps and, hydraulics machines. Knowledge of 5 Reaction turbine and main parts
Differentiate between Impulse & reaction
essential parts of hydraulic Gircuits, ypes of Actuators, their € yurbing
applications & maintenance, Knowladge of different types of 75 A O Troukon K bl
directionsl control valves used in hydraulic control | Grauits. The: 11 Wnroducton 1o pump
studant wil slso b able to study hydraullc circuits of diffarant 11 Types of pumps
31 Cansiruction and working of Genirifugal Pumps
machines & can rectfy their basic faults. 5 :
s | 1m0 | Pumes 11 Cansiruction and working of reciprocaling pump
5 Gomparison of centrifugal and reciprocating pump
heory (Hydraulics and Hydraulic Machines) ©  Cawtation in pumps, thex causas and ramecy
- 7} Solutien of simple problems by using above farmulae
No. | Week Description
Types of Directional control Valvas, thei Study,
1) Imrogucion o hydraubcs ! symbols and function
2y Wniroduction to diffssat propertios o s 2) Pressure valief vahes and thelr types
(wvater o) .
31 Flow control! Spsed control valves & their types
3 Viscosity of liguids, 5.1. Unils of Viscosity, Relation of Study of Pt — ! wcclati
v ot operaied directional control vahes
Ehierige e wibcmlly it ¥oa charigs ot iympersirs & | 189201 Hyoraulic vaives and Seals Uliacisdis iytesioiig amboh
it 4 Pressura haad of liuids, Conversion of intensity of g
1 - Introduction to Hydraulics ! pressure in head of bquid 5 Study of Check valves
5) Pascars law &) Study of Seals used in hydraules circults
5 Pressure and s Typas, Atmosphenc prassure, Galge .. Stuy of Safely Devicas necossary in a hydraulic
pressice, Absoluia prassure, poe A
7) Measurement of pressure with
11 Types of simple hyaraulic machines
8)  Solution of simple problems an above topcs n aulic press
1) Inroduction 31 Mechanical advaniage of hydraulic press
2) Rateof gscharge
Ac wilators Their Ty and L
3 Equation of conliuily of flaw i 24 | Hydraulic Simpke Machines Ui iy Bpmedirloste ki
2 | em | s osaice 4 Totsl anergyihesd of baud partcles in maton .
&) Bamoull's Equation 5 Hydraulic Intensfiers
8 Types of fow
Use of Fital-tube gauge for measursment of velosity & poclaisad 2
50 of i
3 Rt hycraulic press. Accumulatars, and Itensifier
Soiution of simple probloms of discharge, Velocity . . s A 1y Sometcation o ety A e K Dk o
g 1esd pressure head. Datum head intensiy of 8 _ 2 iy
i 21 Classiieations of reciprecating Actustors thes
In fowing liqusd when al parametar ars given P n i
Page4 Page5
Practical (Hydrautics and Hydraulic Machines)
1/ The parta) companents of hydraule cireuits T ek THe Description
+ g | Hytralie Creuts and 2) Uses of prasimity swiiches
o | w_w o 1) Clserve pressure head
Uses of diferent hycrauic iters. chillrs. dferent 2 Spocc gravity of lquid
3 iypos of ubbar hosas, pipo fllngs, and couplngs Otiserve hydraulic beneh and its
1 1 bl 3y Obserue ihe conversion o nfensily sressure in 1o hasd
ot liguid and head of luid i fo mansty
Recommended Books: 4) Practice ta use simple manoreter
1) i Mechanics by John F. Douglss (Fith Edtion)
1) Base se i dend weight calirara
2) Fhud Mechanics with Engineering Applications by Robert L Daugherty, " princilese i dhad weigh presmn callbesion
Josegh B. Franzini Practice of Calibrabion of El QURATVS i Lkl o S Biiione i P
3)  Hydrubies and Hydraulics Machinas by E H LEWITT (St ISAAG Pitman & Sons EACO Rt il SR
2| 233 | pressue asuge win desd 31 Obsarve e consirction of disphragm pressure gasge
Lig Longar) it g meser 5
calalor Caibration of Baurdon tube pressise gaLge and
41 dapnragm pressure gauge wih dead weight pressire
calinater
‘Operate hydroulic press an 11 Work dore againsi 2 pressure
3 o aserve paer requred &
bandididia et 2 Power required for drming 8 Rydaules press
1) Warily ihe Law of consarvation of snergy
Pracical om of
v i 2 Verit total heas of liauis
4 #oin | Conservabon of snergy o 5 Bamou's tnesrem and practical appication
flowng flad in pasaurs head
" dus Hev2izg - velocity hed, pressice head
and datum head
) Diserve e fnclion of vscossy o I, & K.E.of
flawng fluia
3, Dbserve the rcton due 10 roughness of desl surfece
Performance. as
ST | R e towg s 31 Observe ficton ous to roughnes of e
Bemoulira heceem 4| Measure loss of head in pipes dus to frictan in pips.
apparatus
;) Practs af calulaton of oss of head dus 0 fiction by
! _using frickon in pipe apparatus.
Observe benawour of lquid at udden caniacied Gose
mm:’:m::;“'m 11 Seciional area in pipe
- iy Observe formation of vena contracs bayond
‘ 1oh g
s e s oo st Méasiire loss of néad du 10 sudden enargement
Saciion of pipe 3] cantiaction and enlzance in a pipe using ictien in a
f water Jol i the reduclion n cross
pear
Impulse furbine (pebon wheel)
2] Obsarve function of casing of pelton wheel
Observe pressure / atmosphenc pressure around the
5 Pagem e amcionsmpedes, | 3 x::mmd witar whesl! impulse Turbine/ peltan
Hirtw Observe watar hammer at the start and stop of palten
41 wheal tutine on pipa and hear noise of watar hammer
on pipe
5| Obsorve outout HP at the shaf a palton wheel
turbin using purely brake mechanism
§1 Obsarve the pars of & pelton whasl turbne
Page 6 Page 7
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Pefomance test on reaciion

11 Operale the reaction turbine

o at i
reaciion Lurbine by piezometer tube of with Gauges!
o

Make sure e

W 8 swilcnad off and ol is ot in
iage

prassue at the cougling! fittng st

dial gauges
burbing L 2) Set the equipment inlo tha test penal
3} Maasure in put power at the infat of Francis turbine: 3 E:m;,m'"“ sccording 1 th circult iageam with
41 Observe the reaction turbine (Francs turbine). Actation ia) Check ai firmly coupled
11 Ovserva the different pars of cenirifupal pump 1 1om Dydsailic cybaer W ik Carry cul the expenmant as rapidly s possibls 1o keep
%"ﬁ;‘m‘:‘"@m‘ way | 5 the overheating of ofl during practcal (ot more an
o | ram | Perbmance test oncentigal | 3\ cypsgrve e dinsrent pans of recaracating pump | 450
| g Doserve he inction of et Vabr and dram
3} Compare centrifugal pumip wilh reciprocating pumg Clrcuk Chageam
Waasure Gscharge of reciprocaiing Cbserve the function by extending 8 coubie scting
SRR s e | 7 hyarsulic cylingee st push of & swiich develop spasd
Pesformance fest an posive 71 Venty aischarge of recerocating pump reguation through throtile an fow vabves
1. displacement pumg. 4
3} Measure slip of recprocating pump 1) Obsseve the funcion of Pilot operated Chack Valve
41 Dhiserve the parts of racipmosting pump 17) Observs he saquence of Elements used i Circuil
Perform the inclion of lempersture gauge at ol !:!J Dbserve the Function of Pressure Relief valve, ki
! reservorol tani n a circut f Kinchon of o ettt 1 it Gt Crbgear
2| Pertom the function of ail iker in yaraulic Circut  FS s in e test
., Comerv ol sty dovicon arybin | e tyouteiru aagram
" hydraulic circult Sa ma |y
14 | 20m | doubleacting cylinder by usi
4, Obsorve the necessiy of pressure relief valve in e T g |g) Cormoct the cylinor and measure inet and Oullt
*1" hydraulic cirut 7 Fressue on pump
o M e b vt i i 11 Sat e thrott chadk wabe
|
Praciica of mamsurement of ) Craw black sircul diagram of a Hydraulic crcuit |81 raw Hyaraslc crout aisgram for this Pracocal
11 1= Ppressurs al vanous connachons.
in hydraulic circut 7) Uses ang posiions af drectional contral vave i3 | 4 Cnack rapd Traverse of cylinder at retum of strcke
Hydaulic sircut |1 ana complete s practical
Use, position & necessity of non-retur vahve in a u .
ey i 11 Maunt various compeaerts in the test panel
Practics to hold a spacific ioad Chack/sat saguance of components /2 and 4/2
5) Set the equipment inta the test gans! a0 2 | by usi cylinder | 7 pressure m.arvmuna ot
e | vatve
10) Check allthe connections hauses are fimiy coupled | 3 Drawciruit sagrem tor th ciruit| conduct the
Practios of delarmintion of pressure ai var |7 edpdmont scooding s |m et degery
., Conmeclions 1o te driven slements and prosnalt Arrange e cemponentalvalve in e 1esl pansl as pe
! fow depending different setiings of diracionsl caniral Corsiret s o o dosle | | it ageam
wabva - - 1| G Cyindor for mechanical | Observe whatis Mechanicalinteriocking with switch
1) Measars pressure st various positens in hydraulic 16 | 230 _ 24th| interocking wilh swilch |2 S
i e | Craw it agrae tor th cirut & <oncuct e
35 e il s o e i | 4 menmen: sccoraing i e it asgiam Compleis
i i i 1 Observe the types of il switches/proxenily swil
gy A B OBl ctichal ool v e 11 {cenductive, capacilive & eptical Lsed in  hycresisctre
N Hydeaulic ircut | s
hydrﬂ\:vﬂlr\dv‘pulhnl: Use, pasition & nacessily of non-return valve in & 5 Obsare what ia tha functon of two hand safty
17 18m Hyosaulic crcut Constncmtponnis |2 oy
12 ecriion Srouon fecito i b |
M # 1| by using 12, push button, and i dwb'ocanydmsl:nhdwwmu push buton,
canceling wih provinity it 1 irection hekd i it and connetg wah it awhcn
61 Chack all the connactions houses are firmly coupled. |
Prachios of detsrmination of pressure al vanods using two hand electrical push button safety circut
7 comnsctions fo tha arven slemets ana direcion of i e s dmcan e A
fow depanding differant semings of directional cantrol | ";‘:: ’““"’" rding recit diaorm
valve s
Page 8 Paged
| Prastica the use of a drechon Gontrol valve changes Subject Code: Mech-322 (Mech-323)
e direcban of retalion of a hydraus molar "
o Subject Name: Applied Thermodynamics
Prachce io set a Wﬁwln: i
4 | o | molerRp M iesan b Ll ekt it L Total Contact Hours: 32 hrs.
L4 using Flow Cortrol & Dscsienst
walve Related Subjects:
st diagram for the cruit & conduct
31 exparment accarning fo he v dwmmoumam Course Objective: To transfer of
e experiment
laws of gases, d cycles,
Construet & hydraulic cifewil in 1177 Comerve e figed ol gocum
jch Accumulalor stored 71 How much wa can siore energy in an accumudalor formalion and properlies of steam, steam boilers and their
B [0 o | gy canb ool by e —— e eam and Gas Rrbines, 6. Engnes. A
i 3| - experinen scoaring ks i gy Complete performance, sieam and Gas turbines, 1.C. Engines,. Air compressars
e
i . and their and air
" Lindersiand ovenwew of faciory operation inchuding process
L amvﬂm—ﬂ'pmmmmhmﬂllilmlmwmmﬂw
Understand stucture and mecharssm of facused ane:
il machine-r system ¥om explanation and —
10| amazee | visiio related indusisy plant — Theory (Applied Thermodynamics)
1" major perfoemanca paramsters by explanstion and No.  Week Titla Description
cbservanion
1) Introauction to themosynamics
2 Unas, Systems of units, Thermodynamic systems, its
dassificabon and proparties
3) Heat, Mass and weight, Force, Werk and powsr
Temperature, Absolule Tump-.al
Listof Equipment 4) Tempesature Scales, Norm: fadam Tempesaiure
and Pressurs
1) Pl Frction in pipes with hydrasic bench 2sat i T ol i el 5 Prossue, Absokto prossure, Gauge pressure and
2] Bemmousys Thearsrs Demomstraton Appscatis 2 "' Vacuum pressure
3) Onfice Discharge Apparatus 2 ) Erran kel arery, ket gy and il
4} Apparatus of Encrgy Losses in Bends 2 enargy o
5)  Centrilugal Pump Apparatus 1 Laws of t!\emoamames Laws of conservation of
Arial P Apparibia: 7). anergy and matter, imitations of 1'stlsw of
& P Ape: 1 hermodynamics
7) Reciprocating Pump Apparatus 1
B)  Pelon Turbine i o ;\i\mnndmﬂamswdum application of formuas
g) Reoction Turbine 1 T L
10} Hydraulic Concrol Equipment Sat 1 ). Iniroduction
11) Preumatic Contral Equipment Set 1 2) B3 iow. Charies oy, CavcLusaocs v Joude's
w, Avogadro’s law, Regnaults law and Dallon's law
12) Gear Pump (Transparent Model) 1 a3 squation, Characieristic Gas squation
13} Vane Pump (Transparens Mol H 3 UNM‘I;G“ quatn ¢ ‘
14) Asial Piston Pump (Transparent Model) 1 [ Laws and proportios of oli3 Molar speci
15} Pressure Gauge (Transparent Madel) 1 =z perfect gases E | Btk ool
16) Pressure Relier Vaive (Transparent Modei) 1 "
Enthalpy, and Entropy of a gas, mportance of Entropy
17} Pressure Swatch {Transparant Modal) 1 51" and relation between Heat & Entropy
18) Pressure Switch [Transparent Model) 1 oo,
19) Piston Accumulator (Transparent Morol) 1 & £oncn ot proHdemn by cheent spplostion o feon
20) Dead Weight Master Gouge Calibrator 1 .
1) Introduction of thermodynamic process.
3| Th_vim | JPeTmOMAmOROSESSES | ) Clasaicationfypes of hemotnemic processes.
3) Application of 15t law of thermodynamics for work

Page
10

Page
11
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done during a non-low-reversible process 2) Classifcabon of Le, Engimes.
b emeag sl B 3 Cycl o ssaratons & mportantarms sea
4 Comparison of Tuo Sirokes Cycie and Four Strokes Cycle
4 Solution of pblams by direct.appbcation of formalae ) G
g Inrokcton and cassfcatontiyes of § G dgina
themogynamic cycles D e
%) Assumptions in themodynamic cycles ! "
B)  Reversile and Imevaraibie cydss L i pitited ol i bl
8)  Working of an ideal sngne
 CARNDTS Cycle, ono Cyde, DIESEL Cyele and Dus 8) Comparison of Le. engine and E.C. ngine (Steam Engine)
v R ke %) Comgarison of Pelral and Diesal engines
o of s oo st sy of O T ——r—
1y ekieton of s B Bt Fopeites s 70 ntroduction
20 Important terms used for stoam 2) Classification of air compressora(Reciprocaling & Ratary)
4 Formation T Eninalpy and T Entrogy 3) Tachnicaltsrma ussd
Steam " diagrams for sieam formation
4 Use of steam tablas 4 Cansinuction and working of single slage recpracaing
5 Aif Compressar with help of Py-diagram and neat skelch
5 of wa diy -
"' steam Solution of Preblems) 5 Multistage compression and s sdvantages
b Introduction of boder g Two slage reciprocaling si campressor wilh inercooker, war
3, Chaibian i hoAks 8 e 30 done per cyce wilh galytioanG law of comaressen
3, Bkt of ksl kol i 7y Power reaured o arva a singe tage and twa stage
43 Important terms usad for steam Soies reciprozating air campressars
Cansirustions and Workng af
b e boter (G tibe boler) 8) Comparison of recprocating and rofary air Gomprassors
) COCHRANboler (Ml ubuls ] oy Work done por cycle and power reuired o drive 3 otary
= i) Locomative Boter Sombrestor
| 1er 1o | Steam Botars nd Theie I —
(3 14 1 performanca i) Manne boder {scotch typa)
Wi Babcack and Wikeax Baller R ——
8 Boier mountings and sccessories 11 Inroduction
1y Comparion betwaen Waer Tube and Fir Tuba 2) Classification of refrgeration systams ! eycles
bollers 3) Units, terms used.
g  Performance of sisem bailers, Equivalent eveporation 4) Rafnigerants and Its properties commariy used
and bolr effciancy Retrgeration and Alr 8
9 P s 5 Propartes of a good refigerant
4 Seluon ol prableme regaring squalent 5 IModcton s vapour campression refigeratin
vaporaion powes/.p-d s ficiency ol bades system
i1l IMroduction &nd dassiscation of Lebings 71 Fundamentals of air condifoning myatem
8 Classificaton of air conationing systems
) 7) Steam Turine (impulse type)
6 | w
Sieam and Gas Turbines
H Staam turbne (Reachon type)
4 Gas Turbines
7| 22455 | |niamat Combuston Enpines | 1) Iroscton of ntermal & Extemal Gombustion
 Engnes
Page Page
12 13
Recommended Books: |, Oberata 1a leam Ihe consiruciion, working and safaty
n w
ki i L 2)_ Procical parfumance.of Recprocaling A Compressor
g Perfommanca Tesiof Faing | 1) Operate 1 learm the peneral components of system
1) Steam Tables (5.1 UNITS) by M. Afzal Javaid o | siespa | ndCooling system
2} principle of Refrigeration by Royj. Dossat . (Compresaion type A/l Sl o Do spec el prosaslist o) ey
) ol igeration by Royj ) and safety measures
3) Air conditioning principles and system an energy approach by Edward. G. Pita iemt 5
4} Applied Thermadynamics T.0 Eastap, A. Meconkey " 2 Baigaadon avitors &
5} Thermodynamics by Rayner Joel oty moasures
B) Thermodynamics Applied to Heat Engines by EH.LEWITT (Published by; Sir
1SAAC Pitman & Sons Ltd London) .
7) Heat Engines by D_A Low (McGraw Hill Book Company, New York) List of Equipment:
1) Baromtor Sat
Practical {Applied Thermodynamics) 2) 1
{Appli hynamics) 3)  Thermometers of Celsius, Fahrenher, Keivin and 5
No. [ week Title Description Rankine
— e - 4] Thermocouples(Different Ranges| 2
v b Biraivie U, GRRONEIER " 5)  Sectioned model of Simple Wertical Boiler 2
) Caicustion o pressure messurement 6)  Sectionsd madel of COCHRAN (MUl twbular boer) 2
Foaw and [, Op he consiruciio W Sectioned model of Marine Boier (Scotch types|
: | Thenmosousis Tharmametet & Tarmocoupled A i 2
PP o el o 8)  Sectioned model of locomative Boiler 2
"Study i consiiusiion, wordng and safety pracadion | a) 2
e 10) Warking model of safety vabve fsaring fosdech 5
3 | 3e - qge | Practice on the bolers ﬂu Single VEZ:'EE’;“ . 11) " chass working bollar watar tubs/fire tubs packags 1
2 Cotrn GAM b O tyme i i mounting i sceesories
3 g Baler Scokch el 12) Werking modal of steam Turbine imgulse and 1+1
. Reactian type]
) Bahoock and Wicox Boller 13) Misskiag model of g3 twrbina (mpulsa and feaction 1+ 1
Gperate toleam the consiruction, werkng and safety tyoe)
& |y - 1g0 | Pracicasathe Boisr oA ons o 14) Reciracating air compressor 1
Mourtings and Aceassanes | 1) prassus Gauge (Bourdon ype) 15) Rotary-as comprassor 1
2)  Walerlevelindicstor 16) anition point Testing Machine. 1
3 San vl (Sp oacec) 17) Ar Comprassor Testing Machine 1
) ater Pump ine Testi !
Siudy O AU GAEOEE 01 | 1) Siudy e prosedural sieps for speralions of a baller ] GSSCTUIDING. TR T x
o | von - sgo | steam beler spparatus 19) AC System Trainar (Heating and Cosiing]
X % Probi 2} Sidythe a baller & safety pracautions 20) Miodels of Petio! Engine
= L, Omerate 1o leam the consiruction, working nd safety 21} Miedelsof Dissel Eruine
6 | p1e - e | St en et sngine ! precauiions
& 2 laam the valves timing diagrams for 2-Stroke
& 4 Stroke cycie petrol engnes
7 T | e e e T Operate tolaam the canstruchion, workng and sarety
2 Fraciice-on Srseal Engine sracautons
2 Oporaton of e valves iming disgrams for 2-Sroke &
Brachce on Igniion port
8 25 ] the ignition system far petrol engne
Eapose
2 Opsratn o leam the ignibon system for diasal a
s | w0 2 Sy avvt pocklom soifon: |y Opscsts 12 lsam the canstructin, working snd safety
B Sieam Turbine Precautions of steam Wrnines
2 of
0 o Forfarmance tes! of Gas 1) Operaia 1o laam o consirucion, working and safety
% Tubine Precausen: Gas turbines
) Practical performance of Gas turbines

Page
14

Page
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Subject Code: Mech-331 Subject Code: Mech-343
Subject Name: Machine Desi
Subject Name: Industrial Planning and Proguction Methods St N i T
Total Contact Hours: 32 hrs. Related Subjects:
Course Objective: Al the end of the course the students will be able 1o
Course Objectve; Atithe ond of this coures, e stidont il be abla lo: I} Calculate and analyse stresses induced in different machine parts.
Il Understand the fundamental funclions of industrial concems. T it B SRR T, o e B ament AR pe
W Understand the methods{which methods, specily) generally vessels, shafts and Couplings, Keys, Belt Drives, helical springs,
employed in varieus manufacturing organizations Baarings and CAMS & Followers
Theary {Industrial Planning and Production Methods) Theory  (Machine Design)
No. | Week Title Deseription | g T
= 11 Nesd of Inustrial planning 2 sk
] Industrial Planning ] Phases of indusirial planning 1) Load and its types
3 | an s il [T e 5 B i s
I 3} Tensile stress and srain
, I 1 introduction to layout 4} Compressive siess and sirain
- 3 Goodlayout A
5) Shear siress and sirain
4 Praparation & layout »
SRR T 6 Young's Modubus of sastiity
21 Imponant types of praducton 7). Moduus of ngiety o Shear Modulus
l w Produstion Mathads L —
: 3 Newrendof . T — &) Siress standiagan
LD 11 Moton swdy 1] v _an | B 5 Working stress
21 Time stugy 10) Factor of safety
- Pracucton plaing 1) Sceston of Factr of Sotey
6 192
s control
- - 12) Poissor's Ratia
i 13) Tomperature siess
7| ez | Qualty assurance Qualty eonirol 18) Volumalic strain snd buk modukis
] 15) Resiencs and Tougnness
I Rl Tt MR 163 Solubon of problems of the abowe lopics by arect
b g i 2 i | jon of
[ 240 | Maienance achties i =s y [ applcation of formulae
& Repiacament studies 1) Iniroduction
P I ‘Cost determanation and 71 Cost calculation of indusiral product 2) Classificalion of pressure vessels
- d contiol '| _ Cost contrel 3) Stresses in a thin cylindrical shell due to internal
T T Store aperation | Receipt of store ftem pressure
4) Hoop stress.
2 | B i 5 Longitudinal stress
” Calculation of tickness of cyliner by direct
Pecommanded Baols: & Spplcation of formula, whle ai parameters are
Provided (2.9}, Pressure. Internal Die, hoop or
longitudinal strass and eficiency of joint ara given)
Galculation of hoop or longitudinat siress by direct
1) Motion and time study by RALPH M. BARNES Sset 7). application of farmula, 'whila P. d t and eficiency of
(Publisher: Wiley, 1980 jomt are gven
2) a ystem By 1 !
Mansor Al (Publisher: Urban Resauce Center, 2005)
3)  Factory and Production Management by Lackyar 5
Publaher: Piman1972)
4)  Industial Managemant by Prof. M.H. Zubairy 2
Page Page
16 17
o) Trin sprarical shall susjected to internsl pressure T

8 Calcidation of icknass of spherical snsil when i
omar parametars are provdad by dract applcaticn
of formula

10} Thick oysndiced shel subjected to intemal pressura

1) Caleulation of hickness of mick vessel made of brtte:

matarial by LAME 5 equalion. whila sll athar

parameirs are given

| Types of vancus wekaing joints

| Strengih of fransveras and paralel At webded jond

“ under static and fabgue loading
Calcubatan ot lengtn of weld undsr stats losding,

3} nan [oad, plate thickness & widlh, tansile & snears
siress sre gven

1) Inrosuction

3 | 100 | wekied Jainis

7] Advartages and dsadvantages
3 Thvesdteminiogy

Stress n screwed fastening due fo external forces
under static loading

4 | 13| Serewsd Jonts

5) Iniial stress due ta scrowing up forces.
Sclution of simpla prole by diret formua
apphcation

11 ntrouction

) Typesotkeys

3} Forces actng on a sunk key.

41 Strangih ot a sunk key

Caliulste longih of sunk key by et application of
formiuka, while all paramaters are direcly provided
1) Introuction o shal

Matesials.used for shat and its propecties

Types of shas

Standard sizes.

Siresses in shafls

‘Shaits subjected to tuisting moment

Calcubte diameter of solid and nallow snafs by

5 |15+ | Design ofkeys

=g

]

airect
‘appiication of formula
B) Shahs subjecled 1o beading moment
Caliculate diameter of solid ard hallow shaf (bending
‘only) by deoc application of formula
1} Calculation of dia, of shaft subjected to bending and
twisting moments

11} Introducton of shaft coupking

12} Tysas of couplings

13] Dasign of flangs cougling

14] Solve problems on calculation of szes of diflérent

11 Iniraduction 1o Bell dive

2) Seloctan of Bak drive

31 Types of Bek drive

41 Type-of Bens

5) Type of Flat Belis drve

6) Vlccity rato of Belt amve
Shp of Beit
81 Length of ogan Batt drive

Salva problem 10 find out th spaed of shaft

4 Consiering the dianeters of fat pulleys. And slip
batwesn belt a1d ft pulieys

6 - 17 | Shamssnd Caupings

&

7 [ 217 29| BakOrives

Page
18

2ath _ 2t | Serings

Typas and uses of springs
) Malerials used for hebcal sprngs
11 Termns used in hetcal springe:

), circuar wrs ragaaing fincing out stesses. ceflection

and diamater of wirs by diract appication of
formulae.

11 Functions of beanngs
2 Classification of bearing.
1) Uses of bearings

8 - z8th | Bearings 4} Terms used in jounal bearings
5 Lubrication of beanngs
‘SOLEN e B4mple PrabiEMS on joumal beanngs when
6 are paramatar of oumal beanng are direclly
provided
‘Cam o It Types
10 280 1 | Cam and Follower Design Follceay.ard ia Types

ded Toxthooks:
Machine Design by: Paul H. Black
(Published by Mc Graw Hill Book:
Campany, New York)

Terminology of Cam and Fallowar
dasign

1) Macnine Design by Stanton. E. Wistan (Putiisned by Mc Graw Hll Book

Compary, Mew York)

2) Mischine Design by lafayetie, nd. (Purdue Univarsity af Callornia)

Page
19
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Practical {Machine Design)
Jokdk A _Desssption T T U s ok
1) Strosass induced in machine parts i . flangs il 25 of fange couling
Calulate sire: " jH 1 o
i S ) ) ) Cauning e specie orae i oo assemol, b, ey, ange. o) of
q . modius of elasticly. age ortlus of elaskieity of malerials T
¥
" 4" Caiciase cimenaions of camponant undar spacic losd Chaik T e anats G| 11 Urderens ol vl e
area, factor of safely for simgle 808 slongabon nd age fedLcton in 5rea of & i | nis or Driven) it at pulleys for of
machine parts 51 componentin s tansie test - 4t pudays and sip betwaan shaf
boit and fat pulley is given 51 Calculata ihe eifect of s betwean bek and pulley
11 Understand helical springs of Groular wire
i Stresses iduced in punch and plat i
3 | okt e ot AL U b by s - Cesn T Smenars O | 2| Undorstand tome usod i ol spnge
P hoko Merant cases of die and punch 1 [ 260 - 2% Gy wirw subjecind k6 31 Calculate deflection in hlical spring
tensie load Solve proviams on calculation of dimansions of nefical
T
Csluinte ricknmns md Differance thick shelis spings
3 e diameter of thin cybners for 1) Hoop and longitudinal sitess in cylncrical shells Suggost satabls fourn bearing. | 11 Vel longih of jourmal bearng
forbpefe i 5 Transverse and kongiludnal felure of pressure vessel considering laad on shafl 2)  Hinow me viscasity of usricants
Cooutate tHicioess of ick T Lame's equations for britde matsrals s | 280 20 of shaft. wiscosily of lubrcant, 3 Calculate the bearing modulus
; e thickness of i 2 bearing pressure. costicient of he coeffctent o iction i the: bt
RS- ot Dt s of e BRIt | 1 g e ctomt o et et
1) Movement of knife edge follower
Calculate thickness and 1) imenes or. Iy sehariosl shelis Praslice Io skeich Gisplacement, valosily and
@_107 | diameter of spherical shellfor Stress on spharical shlls considenng pressure, imtamal 8 arsw e Cawt protls | - Bcolersiion dagram whon ke adga folowar
5 citcumferential siresses. =! diameter. thickness and joint eficency I m:'i:;; s “"I . b'“ ® | 3 Moves with Simple Harmonic Motion (S H. M)
1) Transwerse and parabel filel weid L Practice 1o skeich Displacement, velcity and
ioe i Coser 4 accelertion dagram when krife edge follower moves
h_12th transverse and paralel fillet parallel flet weld with uniform velecity
6 5 cases of file 5) _Pracie t draw CAM profe as gven data
weld under static
1) Etress area of a screw
Anatyse stresses sehupdueta | 2)  olenen between core dia and nominal dia, ofa serew List of Equipment:
i} T | R ohiering e et 8. il oo e s ol
Ll b rent cases of axtamal los raised by
| iyl
T Unerstand sunk keys of il types
Undersiand sizes of keys praportiondl o the snaft
ek imirion of vaums i | 31 ?;Tw?ﬁx;nﬁ;m;wnm material with shaft 1) 30 CAD Software for Kineties, Static and Dynamic Analysis 5011
5 il | reciangular Keys due to failure o vl v i 2) Computer 50
o ahearin and onming 41" kays agane shearing o6 wél 28 reshe 3] soing Tt Eqigrmen: 2
& suni hey when 4] Machine Design Simulation Saftware 1
%1 dia. of shaf, siress (shear & compressve) and width of 8§  Photo Elsstic Unit 7
| by s gven i )  Machine Eloments ot 1
Undersland torsion and bending equstion for sirength
ol f shaft
i Design sobd shafl susjected to o
0 17 18 Calculaiz diamelers of shall under torsion when argus
Firsing incement ity ' o be Iransmilied and torsianal shear siress (s given
. Anslyse diameter of shafls subjected 1o combine
4 bending and wisting moments
Understand twsiing moment and beading merment on
hollow shaft
o . Design hollow shah subjected 71 Know torsion and banding equation
10 bwisting momend only
Calculate dia, of hollaw shifl (s & aulsde dia.)
1 wnen bending moment, wisting mement and sUasses
are given
s06d & hollow shalt
” - ?;m“:‘:g:mﬁ,’;’m 71 Know lorsion an bending equation
’ b ol Calculats insid & outside dia. of hollow shsf whan
" 31 Bendng moment, wistig moment
are give:
Page Page
20 21
1} Anneding
21 Gusnching-Hasdaning
Subject Code: Mech-362 5 | 20-23 | Heat Traatment Prassses 31 Tempedng
Subject Name: Materials Testing and Heat Treatment
Total Contact Hours: 32hrs. 41 Nomnakaing
Related Subjocts: 1) Heat Treatment Furnaces
i | 2aeze 21 Pyromelers
Course Objective: After going through this course, student wil be able to: § | 24-2€ | Hem Tregment Equioment P
i1 Metallurgical merescoy
1) Understand destructive and non-destnctive lest : ol
W) Understand working of lesting equipment 1) Cerburizing (pack. pas. kauid)
N 21 Industion hardening
Knaw the basic theories of heal treatment processes N 4
Understand comman heat treatment processes 5l |\ wdeciog Piacem, Rt
4 Cpandag
Understand common heal treatment processes of Non-Fermous - Wi
metals
Heat treatment of cast iren
H Heat Traaimant of Monterrous S
Theory (Materials Testing and Heat Treatment) Meals and Cast ron ’::fﬂ"‘“ TIoCEfTEUR. 0 Nia ¥ and praciraton
Mn.l Week | Description
&
erials Testing
WMechanical groperes of 1) Mechanieal Properies of Mateals Recommended Textbooks:
1 Metadic Mlbenll
2) Testing of materials
Harth 11 The Testing and Inspestion of Engineering Materials by Harmer E-Davis,
ness ieats George Earl Troxel (M Graw Hill Baok Company, New York)
o iiiod 1) Materisls and Processes by James. F.Young (Jhon wiley & sons Inc. New
-, Tamsian Feesde est (changs the postion. tar wih Tansion York)
! tonedo tost)
Destruciive Test 4) Comprassion Test
5) Bending test Practical
&7 Bt Teat | (Materials Testing and Heat
)
Torsion test o, | Weak Title Description
8) Faiigua fest
L | Perform gonding & polishing of specimen for Brinel
1] Bemssure Tast T s
| HammorTockiSonsinuposiion} 1 1 | Pracics for rnell harcnesstost | 5, Pariorm Bl Narcnes st on Bl nardnass tester
[
) Wisusl Test inapesien
3 4) Linuid By Paneirant Testing 3 Check hardhess of melallc specimien
Mon-Destructiva Tesis 5) Eddy Teating n Tw&m\mummmmnmmml
i siagid hardness
6) Uliasore Testing inepesin i
7) Magnetic Particle Testing aspecticn % | #.4nd | Praclon ot Bodombterdiess |5y g into lunger ard & Hacng weights

8) Radopraphic Tes! Inspaskon

8)
HEAT TREATMENT

Heat Treatment of stecls

Page
22

1) Iron-carben phase carbade diagram

21 longraghiis phase dagram
Time-Temparatre-Transformation disgram
sotnerml Transformation disgram)

41 Continuous Cosling Transtormation disgram
Effoct of healing on stesl
£/ Effact of Gooling on stoal

. Parform Rockwsll naraness test for B scale with ball
"’ ndenter

Practice for Rockwell hardness
Iest for C-scale hardness

1y Perfonm grinding & polishing of specimen for Rackwel
H hardnesstest

3y FitDismond Cone indentar into plunger & placing
! weights.

indenter

Parform Reckwall hardnass test for C scale with Diamond
Cone

Page
23
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Pragiice for lza d-test on cast
w00 and aluminium standard
lest specmens

Make speciman of diffsrent materials sccording to

specificatons

5, Satdiffarent energias or penaulum heights, aczordng to
the material on the testz: machine

31 Parform lzod test on (204 f85ter tstegmashine.
1) Able to determina the toughness of the malerisl

Make spaciman according to standard size
WMark gauge lengih poiris on the specimen

Clamp specimen properly i the machine grpping jaws
Operate i et od walves of machine.

Praciics for tensin
universal testing macnine on
stanaard sgeciman

Draw siress sirain curve on racing uni of tha maching
Remove broken specimen from macing jaws

ol cbservations (e ria
7) ares, yieid siresses, imate tensile siresses, and
breaking siresses) relevant (o test

Praciice for Campression test
on cast iron spaciman

I Install compression attachment on the (=sier mashine
2) Perform compression test on specimen
- o

Caloulate compresswe stress and all other chssrvations
relevant io test

Practice for bending test on
universal lesting maching

11 Fit bending fisture on Universal tesling machine
21 Perform bending test on specimen

Caleulata Modulus of slasticity and el alhar
observatians relvant o (a5t

Praciics for snear test on
universal tasting maching

Instsll shear test fiture o die and punch on the
[epgenttey

2} Perform shear fest on specimen

124

Pracice for torsion test on
torsion tester

3) Calculate timate shear sivess of st specimen
11 Fit spacimen on tarsion tesiar eskag-mashing
2) Parforming tarsion fest on speciman

il Calculate all observations relevant to test

Practice, for faligue 188t on
faligue lesier esbag-mashns

11 Fit pacimen on fatigus 1oster toatiag-mashing
% Perform fatiqus test on specimen
i1 Caleulate all observations relevant o test

1} Clean and prepare surface for the et

Praciice for Liae Dye Penetrant | 21 Apely fuorescent dye on the specimen
1] ik | testing
31 Apply developer afler dyeirg-Jeslieg the sirfaca
4, Deatact surfaca 4aws, cracks, pin holes, surfsce
11 Clean and prapare surace for the test
; Practice for Ulirasonictestingon |
1 e 21 Cperate ultrasanic an testing squipment

Datect flaws. blow holes and othar nteral defacts in
metals

Praciice far Magrelic pariicle
testing on Magnetic paricle testing
equgmant

Clean and prepare surface for the test

7| Operate Magnetic particle testing equipment

Detoct flaws, slow holas and ather intarmal defeats in
metals

17tn 18

Practce for working of
metalurgical microscape

1/ Know different parts of metalurgicsl microscope
2| Operate metallurgical microscope
31 Knew funetion of eseh parl

4y Draw a neat sketch of microscopa indicating its dforent
parts

19 3

Practce of preparation of
specmen for metallography

| Grind and polish tne specimen. Eiching the specrmen
! with stching solution

Press specimen wilh plastic materal

Observe grain size of micro-
structure of mild sleel specimen

Examing different microsinuciures of stesl (femte,
. pearlia, sic.)

Obsarva grain size of mico-
Sltuclure of cast ion spacmen

Examine diffarant mirostructures of cast iron
(Cementis, paariite stc.)

Practce for quenching hasdening
and
obsarva of miceo structure of

n steel

Heat the carban sleel in neal treatment furnace
Use proper guenching media

3| Polish, grind, etch specimen for metallography

4 i

Practcs for annealing and

|, Heattha stael or speciman on required temparatura in
! slectrc fumace

| Give the stee soaking time

abserve micro struclure of steel
3| Remove the specimen fram fumace afer siaw caoling
41 Polish, grnd, etch specimen for observe grain structurs
|| Heat the carban steol specimen on required
| temperature in electrc fumace
2] Give the stesl saaking bma
Practice for i |

nd obsErve Qrain structre

3 fumace ater sgecstied fime.
4) KaepIne specimen n air for cooling

Polish, grind. elch specimen and observe of grain
structure:

= sisotbon

e e B
structure.
aluminm

Page Page
24 25
1) Brinel Hargnass Tester SestingMashiag {Work 2eset
size200mm x 140mm)

2] Modowell Hardness TesteSamingMasking (Work si7e. 2

200mm x 140mm}

3)  nod impact Tester Testing Miachine
4] Universal Testing Mathine

§)  Heat reatment Fumace

€] Specimen Cut-sff Machine

7] Spucimon Polishing Machina
Specimen Mounting Press
Padastal Grindar

Torsien Ta
Quonching Bath

Metallurgical Micrascope (IC{)QIC.J
tor Testing m
Fatigue Testor tosting machine

Ultrasonic testing squipment
Magnetic partiche testing equipment

ching

1
3
1

Page
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Training Management Cycle
Monitoring Check Report

October 2018

THE PROJECT FOR STRENGTHENING DAE IN MECHANICAL TECHNOLOGY AT GOVERNMENT
‘COLLEGES OF TECHNOLOGY IN PUNJAB PROVINCE
IN THE ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT OF PUNJAB
TECHNICAL EDUCATION & VOCATIONAL TRAINING AUTHORITY (TEVTA)

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

It's important to respond accurately to the ability of the human resources from the industrial
sector in the implementation of effective TVET.
Therefore, GCT as TVET institution should solve problems and challenges for aim to ensure and
improve the reliability and quality of TVET.

And, it's necessary to do proper management and operation at each stage of TVET so that GCT
could expect the following effect

1 Can identify human resources necds from the industrial sector accurately.

2) Can set up the TVET courses corresponding to changes in local cconomic and employment
situation.

3) TVET curriculum is reconsidered flexibly.

4) TVET can be shifted to a systematic work from an individual

5) The reliability and the quality of TVET improve. and it'll be the effect and efficient.

6) The role of the GCT as TVET institution is clarified.

7 It's possible to give a security and a reliability of GCT to the participants.

Therefore, JICA created “Training Management Cycle Manual (TMC Manual)” aims to establish
human resources development process for TEVTA and all GCT in Punjab province in the project
starting in 2016,

This report has been investigated according to the TMC monitoring check sheet in GCT-Railway
Road and GCT-Faisalabad in September 2018,

Survey date
GCT Railway Road | GCT Faisalabad
18 September 2018 | 26 September 2018

Monitor

GCT Railway Road GCT Faisalabad

Enge. TARIQ Mchmood ‘Principal Dr. Syed Iftikhar Hussain Shah: Principal

Mr. Muhammad HAFEEZ: Head of Department | Mr. Abdur Rauf* Head of Department
Mr. Muhammad RAZAAQ: Focal person of JICA | Engr. Noor Asif Noor: Focal person JICA

Coordinator: Engr. Osamu SASAKI
JICA Expert

Training Management Cycle
Monitoring Check Sheet

Monitoring Check Sheet {Identifying Human Resources Needs).....

Monitoring Check Sheet (Course Subjects and Curriculum Revision).

Monitering Check Shest (Training Preparation) B
Monitoring Check Shest (Training Implementation)... 6
Menitoring Check Sheet (Evaluation and Improvement).......................... 7

GCT- Railway Road

Remarks
v : Meaning of “Task has been completed”

X : Meaning of “Not done”

Check Sheet No.1

Monitoring Check Sheet (Identifying Human Resources Needs)

Item Detail

| } Employ Adoption No. and field
) Technical innovaticn

) Required employee ability

iv ) Facility & Machinery

v ) Accepting GCT intemship

vi) Training for emplayees

i} Request or to GCT
i ) Document survey

ii ) Questionnaire survey

i

Survey main points

Survey methad

} Interview survey

i ) Survey period

i) Surveyor

iii) Survey target

v) Budgst

i } Implementation date
lmplemenElm E_ersm

Survey plan

Decision of question

Survey iv) Preparation of data material

v ) Questionnaire sheet making
i) Callection of questionnaire sheet
Classifying questionnaire sheet

|} Collection of data

ii } Analyzing of whole data
i} Analyzing of training needs from company
v} Organizing educational fraining challsnges.
v } Checking of training duty, ability and level
vi) Making a survey report

Needs Analysis and Report

X[ (3] % [ x| o [ x| f e [ x| x| x| x| x| x| x| x| x| x

Comments:
* No activity of identifying human resources necds or training necds assessment in 2017 and 2018
* GCT has not plan it in 2019 yet.
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Check Sheet No.2

Monitoring check sheet (Course Subjects and Curriculum Revision)

Check Sheet No.3

Monitoring check sheet (Training Preparation)

Item Detail check Item Detail Check
i ) Knowledge level v i ) Annual Training Schedule v
Subject objective level ) Technic and Skill level v Training Schedule i ) Period Training Schedule -
) Attitude level v iii ) Timetable v
i) Startng date v i) Name of Machinery v
Training time i) Training duration v ii ) Existing Quantity v
iii) Total training hours v iii) i v
i) List of Instructors in charge v i y iv) Maker (Manufacturer) v
Instructors in charge il ) Outside Lecturer v Trakning Faclly v ) Type of Machinery v
and Machinery Plan t
Curriculum Vitae v vi) Supplier v
iy lace and squpment i ) Classroom v | vi) Supplied year v
i) Workshop v vii) Condition v
i ) Practical instruction utilizing the actual technique v ix) Remarks v
i) New kinds of practice technique ¥ Training Budget Plan Training Budget Plan v
T (Work n.mdy and Cm ‘study etc.) i
) Practicing instruction by a problem solving v
iv) Outside lecturer from an enterprise v Comments
v ) Intemship training v * Annual Training Schedule: TEVTA calendar
* Timetable: 45minute a lesson, 6 lessons a day, 36 lessons a week
* Training Budget Plan: TEVTA budget plan
Comments:
* Starting date: September
* Total training hours: 32wecks/ year, Total 96wecks for 3 years.
* Outside Lecturer’ 4 lecturers per year
1 5
Check Sheet No.4 Check Sheet No.5
Monitoring check sheet (Training Implementation) check sheet ion and
Item Detail Check Item Detail Check
i ) Reference for theory v i ) Number of applicants (rate) v
ii ) Reference for practice v . ii ) Promotion & Number of graduates (rate) v
o 3 - Evaluation of DAE course
Training Material i) Job assignment sheet v i iil) Student grades(Results of the final test) v
iv) Job breakdown sheet v v ) Self-assessment of trainee x
v ) Audio visual v i) Student impression / opinion v
i ) Training Task v i ) Evaluation from graduates v
ii ) Main Theme v Evaluation and improvement | ii ) Evaluation for employer v
iii) Training Date v (Exteral evaluation) iii) Evaluation of Industry to GCT (Opinion / Request) v
iv) Training Piace. v iv) Social evaluation of GCT
v ) Trainer v
vi ) Training Course v
Lesson Plan
+ii) No. of trainee v Comments’
vii) Objective of Study v * It needs to invite some information media when GCT hold events like a career day and skill
ix ) Classification (Instruction Stage) v competition.
x ) Training time v
i) Point of instruction v
i ) Instruction materials and method v
i ) Monthly- Evaluation {
= ; il ) Quarter- Evaluation v
Subject Evaluation Plan Byt Evakoin =
iv) Follow-up Evaluation v

Comments:
* Training Materials: Need to be revised or updated

* Subject ion Plan: Be in with the & Promotion Rules of Punjab

Board of Technical Education
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Training Management Cycle
Monitoring Check Sheet

Monitoring Check Sheet (Identifying Human Resources Needs)....................9

Check Sheet No.1

Check Sheet ing Human Needs)

Item Detail check

3

i ) Employ Adoption No. and field
ii ) Technical innavation
iil) Required employee ability

Survey main points iv ) Facility & Machinery
v ) Accepting GCT intemship
vi) Training for employees

X
x
%
x
X
vil) Reguest or fion ta GCT x
Manitoring Check Sheet (Course Subjects and Curriculum Revision)... i ) Document survey x
Survey method ii ) Questionnaire survey x
Monitoring Check Sheet (Training Preparation), i) Interview survey x
i ) Survey period X
Monitoring Check Sheet (Training Implementation).................coooiiien 12 i) Surveyor =
Survey plan &
: iil) Survey target x
Manitering Check Sheet (Evaluation and Improvement). 13 v} Budget x
i ) Implementation date x
ii ) Implementation Perscn *
Decision of question x
Survey iv) Preparation of %
GCT Faisalabad v Questiannaire sheet making x
vi) Collection of questionnaire sheat X
vil) Classifying questionnaire sheet ®
i ) Collection of data %
ii ) Analyzing of whole data x
o et i L jAnaIyzm‘g of training needs from company x
Remarks iv ) Organizing educational training challenges ®
v ) Checking of training duty, ability and level x
+ : Meaning of “Task has been completed” 1) Making a survey report %
% : Meaning of “Not done” iy
*The last Surveys were conducted in 2016.
*No activity of identifying human resources needs or training needs assessment in 2017 and 2018
#GCT will plan to implement a TNA or Indusirial Linkage Survey in 2019 that will be repeated
every 3 years,
8 9
Check Sheet No.2 Check Sheet No.3
Monitoring check sheet (Course Subjects and Curriculum Revision) Monitoring check sheet (Training Preparation)
Item Detail check Item Detail Check
i ) Knovdedge level v i ) Annual Training Schedule v
Subject objective level il ) Technic and Skill level v Training Schedule i ) Period Training Schedule -
i) Attitude level v iii) Timetable v
i) Starting date v i ) Name of Machinery v
Training time i) Training duration v i) Existing Quantity v
iii) Total training hours v iii) Specification v
i) List of Instructors in charge v ’ - iv) Maker v
Instructors in charge il ) Outside Lecturer v Traing Eacllly v ) Type of Machinery v
and Machinery Plan
iii) Curiculum Vitae v vi) Supplier v
T —— ) Classroom v o ) Supplied year v
i) Workshop v vii) Condition v
i ) Practical instruction utilizing the actual technique v ix) Remarks v
ii ) New kinds of practice technique " Training Budget Plan Training Budget Plan v
e e (Work study and Case study etc.)
i) Practicing instruction by a problem solving v
iv) Outside lecturer from an enterprise v Comments:
Vv ) Internship training v * Annual Training Schedule: TEVTA calendar
* Timetable: 45minute a lesson, 6 lessons a day, 36 lessons a week
* Training Budget Plan: TEVTA budget plan
Comments: * Machine log book will be maintained for their repair and maintenance.

* Starting date’ September
* Total training hours: 32wocks/ year, Total 96wecks for 3 years.

* Qutside Lecturer 4 lecturers per year

* Instruction method: Adopting Master Training contents by Japanese Experts




Check Sheet No.4
Monitoring check sheet (Training Implementation)

Item Detail

i

i ) Reference for theory
ii ) Reference for practice
{ii) Job assignment sheet
) Job breakdown sheet
v ) Audio visual

Training Material

i) Training Tesk
i) Main Theme
iii ) Training Date
) Training Place

v ) Trainer

vi) Training Course
vil) No. of trainee

vii) Objective of Study

ix) Classificati ion Stage)
x ) Training time

xi ) Point of instruction

xii) Instruction materials and method
i ) Monthly- Evaluation

1i ) Quarter- Evaluation

iii ) Final- Evaluation

iv) Follow-up Evaluation

Lesson Plan

Subject Evaluation Plan

A AR AT AR YA AYATAY A AN AYAYATAYATATAIALAS

Comments:

* Training Materials: Need to be revised or updated.
* Lesson Plan: Neced to be updated

* Subject E: Plan: Be in with the
* Board of Technical Education.

& Promation Rules of Punjab

Check Sheet No.5
check sheet ion and
ftem | Detail Check |
i ) Number of applicants (rate) v
ii ) Pr i N Xl v
Evaluation of DAE course ii ) Promotion & Number of graduates (rate)
N . iii ) Student grades(Results of the final test) [
(internal evaluation) {
) Self-assessment of trainee x
vi) Student impression / opinion v
i ) Evaluation from graduates v
Evaluation and improvement | ii ) Evaluation for employer v
{(External evaluation) E uQEvaluaﬁon of Industry to GCT f?plnm / Regruemr v
iv) Social evaluation of GCT v

Comments:

* Student impressions / opinions: Getting them in interview

* Evaluation for employer: Getting it in IMC or internship

* Evaluation of Industry to GCT (Opinion / Request): Getting them in IMC

* Social evaluation of GCT: More inviting medias when holding some institute events

Training Management Cycle
Monitoring Check Report

November 2019

THE PROJECT FOR STRENGTHENING DAE IN MECHANICAL TECHNOLOGY AT GOVERNMENT
COLLEGES OF TECHNOLOGY IN PUNJAB PROVINCE
IN THE ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT OF PUNJAB
TECHNICAL EDUCATION & VOCATIONAL TRAINING AUTHORITY (TEVTA)

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

It’s important to respond accurately to the ability of the human rescurces from the industrial
sector in the implementation of effective TVET.
Therefore, GCT as TVET institution should solve problems and challenges for aim to ensure and
improve the reliability and quality of TVET.

And, it's necessary to do proper management and operation at each stage of TVET sa that GCT
could expect the following effect.

Can identify human resources needs from the industrial sector accurately.

=

Can set up the TVET caurses corresponding to changes in local ecanomic and employment
situation

TVET curriculum is recansidered flexibly.

TVET can be shifted to a systematic work from an individual.

The reliability and the quality of TVET improve, and it'll be the effect and efficient.

6 The role of the GCT as TVET institution is clarified.

7 It's possible to give a security and a reliability of GCT to the participants.

2 &8

Therefore, JICA created “Training Management Cycle Manual (TMC Manual)” aims to establish
human resources development process for TEVTA and all GCT in Punjab province in the project
starting in 2016
This report has been investigated according to the TMC monitaring check sheet in GOT-Railway
Road and GCT-Faisalabad in October 2019,

Survey date
GCT Railway Road | GCT
28 October 2019 | 31 October 2019
Monitor
GCT- Railway Road GCT- Faisalabad
Engr. Tarig Mehmood: Principal Dr. Syed Iftikhar Hussain Shah: Principal
Mr. Razaag: Focal person for JICA | Engr. Noor Asif Noor: Head of Department
Coordinator: Engr. Osamu SASAKI

JICA Expert
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Training Management Cycle
Monitoring Check Sheet

Check Sheet No.1

Monitoring Check Sheet (Identifying Human Resources Needs)

lItem Detail

check

i) Employ Adoption No. and field

ii ) Technical innovation

v
v
iii) Required employee ability v
Survey main paints iv) Facility & Machinery x
Monitoring Check Sheet | ifying Human Needs) 3 v) Accspting GCT intemship v
Vi) Training fer x
Monitoring Check Sheet (Course Subjects and Curriculum Revision). .. Vi) Request or expactation to GCT v
i ) Document survey *
Monitoring Check Sheet (Training Preparation)................. JR— 5 Survey method i ) Questionnaire survey %
iii) Interview survey v
Monitoring Check Sheet (Training Implementation)..................... PR - ) Survey period =
Monitoring Check Sheet (Evaluation and (L} S - 7 Survey plan :"l; :mt;ual :
iv) Budget x
i ) Implementation date v
i) ion Person v
GCT- Railway Road iii) Decision of question v
Survey Implementation iv) Preparation of data material x
v} Questionnaire sheet making x
Vi) Collection of questionnaire sheet x
vil) Classifying questionnaire sheet x
| ) Collection of data ®
i) Analyzing of whole data x
Remarks Needs Analysis and Report iii) Analyzing of training needs from company x
fv) Organizing educational fraining challenges x
v : Meaning of “Task has been completed” v ) Checking of training duty, ability and level x
X : Meaning of “Not done” HIMeking 2 ey epert .
- Not Applicable Comments:
* No activity of identifying human resources needs or training needs assessment in 2019
* Information is collected at the job placement offices and IMC.
3 3
Check Sheet No.2 Check Sheet No.3
Monitoring check sheet (Course and Ci Monitoring check sheet (Training Preparation)
Item Detail check Item Detail Check
i ) Knowledge level v i ) Annual Training Schedule v
Subject objective level ii ) Technic and Skill level Training Schedule ii ) Period Training Schedule -
iii) Attitude level v iii) Timetable v
i) Starting date v i ) Name of Machinery v
Training time ) Training duration v ii ) Existing Quantity v
Total training hours v i) v
List of Instructors in charge v . " ) Maker (Manufacturer) v
Instructors in charge i) Outside Lecturer v Traling Facky ) Type of Machinery v
and Machinery Plan
iii) Curriculum Vitae v «i) Supplier v
Training place and equipment | — ) Cssrosen 7 “,‘) Sunpl}«leG o Y
ii ) Workshop v vi) Condition v
i ) Practical instruction utiizing the actual technique v ix) Remarks v
ii ) New kinds of practice technique v Training Budget Plan Training Budget Plan v
[ROT— i (Work study and Case study etc.)
iii) Practicing instruction by a problem solving v
Iv) Outside lecturer from an enterprise v Comments:
v) Internship training v * Annual Training Schedule: TEVTA calendar
* Timetable: 45minute a lesson, 6 lessons a day, 36 lessons a week
* Training Budget Plan: TEVTA budget plan

Comments:
* Starting date: September
* Total training hours: 32wecks/ year, Total 96wecks for 3 years.

* Outside Lecturer: 4 lecturers per year
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Check Sheet No.4

Monitoring check sheet (Training Implementation)

Check Sheet No.5

Monitoring check sheet (Evaluation and Improvement)

Item Detail Check Item Detail Check
i ) Reference for theary v i ) Number of applicants (rate} v
ii ) Reference for practice v ) ii ) Promotion & Number of graduates (rate) v
Training Material iii) Job assignment sheet v DA Course I Student grades(Results of the final tes) v
(internal evaluation)
iv) Job breakdown sheet v v ) Self of trainee -
v ) Audio visual v +i) Student impression / apinion v
i) Training Task v i ) Evaluation from graduates v
ii ) Main Theme: v Evaluation and improvement i ) Evaluation for employer v
iii) Training Date v (External evaluation) iii) Evaluation of Industry to GCT (Opinion / Request) v
iv) Training Place v | iv) Social evaluation of GCT v
v ) Trainer v
) Training Course v
Lessen Plan
vit) No, of lrainee v Comments:
vil) Objective of Study v * GCT invites some media when GCT hold events like a career day and skill competition,
ix) Classification (Instruction Stage) v * GCT uses social media like “Facebook” to improve its information, advertisement and social
x) Training time v evaluation.
xi) Point of instruction v
) Instruction materials and mathod v
i ) Manthly- Evaluatien v
) i ) Quarter- Evaluation v
Subject Evaluation Plan {ii) Final- Evaluation v
iv) Fallow-up Evaluation v
Comments:
* Training Materials: Being revised or updated by the support of Japancse Expert,
* Subject ion Plan: Be in with the / & Promotion Rules of Punjab
Board of Technical Education
6 7
Check Sheet No.1
Check Sheet (| fying Human Resources Needs)
s Item Detail check
’I‘.l'alnmg Management CYC]-e i ) Employ Adoption No. and field v
. . ii ) Technical innovation v
Monitoring Check Sheet I S p—— v
Survey main points iv) Facility & Machinery v
v ) Accepting GCT intemship 4
vi) Training for emplayees X
vii) Request or expectation to GCT v
Menitoring Check Sheet (Identifying Human Resources Needs)...... i ) Document survey x
Survey method i) Questionnaire survey *
Manitoring Check Sheet (Course Subjects and Curriculum Revision)... il Interview survey »
Monitoring Check Sheet (Training Preparati e 11 I ) Survey peros .
Survy plen ] ) Surveyor %

’ N i} Survey target X
Monitoring Check Sheet (Training Implementation)......... iv) Budget "
Manitaring Check Sheet (Evaluation and Improverent) 13 I mplementaton sate v

ii ) Implementation Persan v

iil) Decision of question %

Survey Implementation iv) Preparation of data material ®

v ) Questionnaire sheet making *

vi ) Gellection of questionnaire sheet x

GCT Faisalabad i) Classifying questionnaire sheel X
i ) Callection of data P

ii ) Analyzing of whole data =

Neads Aralyss and Report iil) Analyzing of training needs from company X

iv) Organizing educational training challenges X

v ) Checking of training duty, ability and level X

Remarks vi) Making a survey report =

+ : Meaning of “Task has been completed”
X : Meaning of “Not done”

- :Not Adaptation

Comments:
* No activity of identifying human resources needs or training needs assessment in 2019,

* Information is collected at the job placement offices and IMC,

247




Check Sheet No.2

Check Shest No.3
Monitoring check sheet (Course Subjects and Curriculum Revision)
Monitoring check sheet (Training Preparation)
Item Detail check
i ) Knowledge level v Item Detail Check
Subject objective level ii ) Technic and Skill level v i ) Annual Training Schedule v
iii) Atituds level v Training Schecule ii ) Period Training Schedule -
i) Starting date v iii) Timetable v
Training time i) Training duration v i) Name of Machinery v
i) Total training hours. v ii ) Existing Quaniity v
i) List of Instructors in charge v i) v
Instructors in charge i) Outside Lecturer v - iv) Maker (Manufacturer) v
Training Facilty
i) Curriculum Vitae v + ) Type of Machinery v
i) Classroom v and Mechinery Fian +i) Supplier v
Training place and equipment  — .
ii ) Workshop v vi) Supplied year v
i) Practical instruction utiizing the actual technique v ) Condition v
i) New kinds of practics technique . ix) Remarks v
Instruction methad . (Wiork study and Case study etc.) Training Budget Plan Training Budget Plan v
iii) Practicing instruction by a problem solving v
iv) Outsice lecturer from an enterprise v
W) Internship training v Comments
* Annual Training Schedule: TEVTA calendar
* Timetahle: 45minute a lesson, 6 lessons a day, 36 lessons a week
Comments’ * Training Budget Plan: TEVTA budget plan
* Starting date’ September * “Equipment Maintenance Manual’ will be utilized for machine repair and
* Total training hours: 32weeks/ year, Total 96weeks for 3 years
* Qutside Lecturer: 4 lecturers per year
* Instruction method: Adopting Master Training contents introduced by Japanese Experts
* Demonstration Models as teaching material are utilizing in practical lectures by instruction of
Japanese experts.
10 n
Check Sheet No 4 Gheck Sheet No.5
Menitoring check sheet (Training Implementation) Monitoring check sheet (Evaluation and Improvement)
Item Detail Check Item Detail Check
i ) Referenca for theory v i ) Number of applicants (rate) v
ii ) Reference for practice v 5 ii ) Promotion & Number of graduates (rate) v
Evaluation of DAE course
Training Material iii) Job sheet v (itermal ) iii) Student grades(Resits of the final test) v
iv) Job breakdown sheet v v ) Self-assessment of traines -
v ) Audio visual v +i) Student impression / opinion v
i) Training Task v i ) Evaluation from graduates v
ii ) Main Theme: v Evaluation and improvement | ii ) Evaluation for employer v
iii) Training Date v (Extemal evaluation) iil) Evaluation of Industry to GCT (Opinion  Request) v
iv) Training Place v iv) Sacial evaluation of GCT v
v ) Trainer v
+i) Training Course v
Lesson Plan - "
i) Ne. of rainee v Comments:
+ii) Objective of Study v * Student impressions / opinions’ Getting them in IMC
ix) Classification (Instruction Stage) v * Evaluation for emplayer: Getting it in IMC or internship
x) Training time: v * Evaluation of Industry to GCT (Opinion / Request)’ Getting them in IMC
xi) Paint of instruction v * GOT invites some media when GCT hold events like a career day and skill competition
1) Instruction materials and method v * GET wses social media like “Facebook” o improve its information, advertisement and social
1) Monthly- Evaluation v evaluation.
ii ) Quarter- Evaluation v
Subject Evaluaticn Plan iil) Final- Evaluation v
iv) Follow-up Evaluation v
Comments!
* Training Materials: Being revising or updating
* Lesson Plan: Being updating
* Subject Evaluation Plan: Be in accordance with the Assessment & Promotion Rules of Punjab
Board of Technical Education
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