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Appendix D: Training Materials of ToT 

D-1. Welding 

D-1-1. Safety & Health 
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D-1-2. Basic skill Training of GMAW (MAG) 
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D-1-3. Influence of Various Factor to GMAW 
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D-1-4. Testing Sample of Welding Education 

 



 

 

A
-47 

 



 

 

A
-48 

 



 

 

A
-49 

 



 

 

A
-50 

 
  



 

 

A
-51 

D-1-5. Welding Basics (Type of Welding Steel) 
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D-1-6. Welding Basics (Steel Intensity and Distortion) 
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D-1-7. Welding Basics (Welding Imperfection) 
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A
-55 

D-1-8. Welding Basics (Welding Defect: Pores) 
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D-1-9. Welding Basics (Welding Defect: Cracks at High Temperatures) 
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D-1-10. Welding Basics (Welding Defect: Cracks at Low Temperatures) 
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D-1-11. Welding Basics (Welding Defect: Welability and Material Test) 
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D-1-12. Welding Basics (Weld Joint) 
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D-1-13. Welding Basics (Histogenesis) 
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D-1-14. Evaluation of Welding Skill (PCFCT) 
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D-1-15. Fundamental Knowledge of Welding Process 
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D-1-16. Photos of Arc Phenomena and Welding Process 
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D-1-17. Reference Material 1 (Arc Welding) 
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D-1-18. Reference Material 2 (Arc Welding) 
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D-1-19. Resistance Welding Processes and Equipment 
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D-1-20. International Standard (ISO 669) 
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D-2. Metal Work 

D-2-1. Failure Equipment List (Conventional Turning Machine) 
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D-2-2. Progress Management Sheet for Equipment Environment Maintenance Planning (ITI Mint) 

Dated: 19/08/2016 
TOT Turning Section: Improvement of Equipment and Training Environment (To be resolved by end-October 2016) 

No. Name Current state(Aug 16) 

Expected  date of 
completion 16 (?) 

machines 
(DD/MM/YYYY) 

Completed date for 16 
(?) machines 

(DD/MM/YYYY) 

1 Inspection sheet 11 machines 09-09-2016  
2 Operation sheet/Drawing stand 2 machine 31-10-2016  
3 Work table 1 sample to be prepared by 24th August (Friday) 24-08-2016  
4 Chuck key 1 sample to be prepared by 22nd August (Monday) 31-08-2016  

5 
Lighting/fan 

Each instructor will submit necessary lighting requirement for 
his/her unit to the DD 

24-08-2016  

Fixing of light/fan  - To be decided by DD  
6 Gear indication mark (arrow mark) To be marked (painted) on the remaining machines 09-09-2016  

7, 8 
Feed handle grips 

There are several handles without grip, and operation is difficult 
24/08/2016 

 
Each instructor will submit necessary handle/grip requirement 
for his/ her unit to the DD 

 

Fixing of handle grip - To be decided by DD  

9 Tool centre height adjustment jig. 1 sample stand to be prepared 
One sample: 
31/10/2016 

 

 

D/D: Signature 

D. Prabakar 

   
Training 
officer 

Signature 
 

D Gunasekaran 

          

                  

Trainer name  
& Signature 

T. Sumathi  D. Basil  P Mary Merija  D Johendran  S. Chezhian  D Vijayan  M Srinivasan  D. Selvi  P. Logu 
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Inspection sheet Operation sheet/ 

Drawing stand 
Work table 

   
Chuck handle Lighting Gear indication mark (arrow mark) 

   
Feed handle grip Feed handle grip Tool centre height adjustment jig 

  

1 2 3 

4 5 6 

7 8 9 
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Dated: 26/08/2016 
PILOT MONITORING IN NOVEMBER 2016 

S No. Content In-charge Planned Monitoring activity 
1 Drill thinning operation Ms. T. Sumathi Training of all senior students in thinning operation Monitoring of any 5 senior students 
2 Center height jig Mr. D Johendran Fabrication of sample (Brass/SS) (Planned for 9 units)  Monitoring of any 5 senior students 

3 Chuck key Mr. D Basil 
Fabrication of chuck key (Planned for 16 units) (Note: 
Each trainer should submit the drawing of check key/ 
keys of his or her unit  

Monitoring of any 5 senior students 

4 
Pre-operation 
inspection sheet 

All trainers & Mr. K. 
Gunasekaran (Coordinating 
training officer) 

Prepare suitable inspection sheets according to the 
machine models in his or her unit and Training Officer 
will update the sheets accordingly 

Monitoring of any 5 senior students 

5 Drawing stand All trainers  
Drawing must be displayed on the stand. The trainer 
must give instructions to students while referring to the 
drawing when they are performing the operation  

Monitoring of any 5 senior students 

6 
Management and 
handling of verniers 

All trainers  
Place the verniers properly and separately without 
mixing it along with other tools 

Monitoring of any 5 senior students 

 

D/D: Signature 

D. Prabakar 

   
Training 
officer 

Signature 
 

D Gunasekaran 

          

                  

Trainer name  
& Signature 

T. Sumathi  D. Basil  P Mary Merija  D Johendran  S. Chezhian  D Vijayan  M Srinivasan  D. Selvi  P. Logu 
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D-2-3. Progress Management Sheet for Equipment Environment Maintenance Planning (PCFCT) 

Dated : 31/08/2016-2/09/2016 
TOT Turning: Improvement of Equipment and Training Environment (To be resolved before enrollment of students) 

No. Name Current state and countermeasure (Aug 31) 
Expected date  
of completion 

Expected date  
of completion 

1 Grinder (2 nos.) Hand rest is too low. To be adjusted at a higher level. 23-09-2016 

Before  
October 10, 2017 

2 Grinder (1 no.)  Light to be provided for the big grinder.  13-09-2016 
3 Grider (2 nos.)  No coolant. Coolant facility to be provided. 13-09-2016 
4 Fire extinguisher (2 nos.) Fixing is unstable. Stand to be provided appropriately. in progress 
5 Lathe machine (2 nos.) rpm not visible. To be displayed. in progress 
6 Shim (2 sets) To be made available. 17-09-2016 
7 Display stand for operation sheet, etc. To be made available. 17-09-2016 

8 Box spanner (2 nos.) 
One is available, but height has to be reduced to half. 2 nos. to be made 
available. 

13-09-2016 

9 
Lathe machine operation drawings 
(practical training syllabus) 

In progress. To be completed. 13-09-2016 

10 Theory test content 
To be started. Include contents of 1. Machine Maintenance, 2. 
Pre-operation m/c inspection 3. Safety, 4. Process check sheet , 5. 5-S in the 
test paper 

in progress 

11 Fan/light switchboard of workshop 
Fan/light position and switch positions are random - waste of time in 
identifying the right switch for the respective fan/light. Layout diagram to 
be displayed beside the switchboard. 

02-12-2016 

12 Tool arrangement on work table 
There are tools that are not required for the operation. Placement of tools 
is not suitable -Waste of time. Placing of tools to be reviewed and changed 

01-09-2016 

13 
Placement of brush, chuck-key and 
box spanner 

Placement of tools is not suitable. Make provision on m/c 23-09-2016 

14 Vernier Quality is poor. To be replaced (2 nos.) 23-09-2016 
15 Maintenance record Not used. To be prepared and used in progress 
16 Shim Shims are uneven. To be scrapped and good quality shims to be provided. 17-09-2016 

17 Cutting tool and shim 
Cutting tool is being adjusted with shim. Bind the cutting tool and shim 
together as one unit and use. Shim to be purchased. 

in progress 

18 Cutting tool edge Tool edge is higher than the center. Adjust m/c tool post to match the center. in progress 
19 Chamfering processs File is being used. In training practical (Simple turning), use chamfering tool. 17-09-2016 
20 Chamfering tool Not available. Fabricate using bevel protractor. 17-09-2016 
21 Center height jig To be made available. 28-9-2016  
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D-2-4. Self-study Material (PCFCT) 

02/09/2016 

TOT TURNING (Mr. Arul Thambi & Mr. Pavendhan) 

THE  FOLLOWING  TO  BE  PRACTISED  WELL  BEFORE  THE  PILIT  STUDY  IN  THE  BEGINNING  OF 

NOVEMBER.   

Simple turning: 

1.  Saddle feed: Mark final depth point. 

2.  Saddle feed is auto mode. 

4.  Dimension checking with Vernier: On the m/c. 

5.  No. of passes: To be discussed. 

6.  Roughing operation: Steel rule.    Finishing : Vernier.   

7.  After operation: Remove cutting too, clean chips, wipe the m/c fully. 

8.  Remove chips in the order of top to bottom. 
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D-2-5. Example of Student Assessment Sheet (PCFCT) 

Student Assessment Sheet 

Student Name: Commenced on: 02.04.2016 

Ex. No.:  Completed on: 04.04.2016 

Step Turning Operation 

 

Dimensional Accuracy 

A = Dia. 40 

B = Dia. 28 

C = Dia. 20 

E = L 50 
F = L 15 
G = L 25 

A to G Each carries 5 Marks 

Special Features 

 X = Sequence of operations 

Used Material: MS (Ø28 x L80) Y = Turning operation  

All Dimensions are in mm Z = Overall finishing operation  

5S – Housekeeping 

 1 = Document Maintenance 

 2 – Pre machining maintenance 

 3 – Post machining maintenance 

Sl.
No 

Dimensional Accuracy Total 
30 

Special 
Features 

Total 
30 

5S -House 
Keeping 

Total 
40 

G. Total 
100 

A B C E F G X Y Z 1 2 3 
1                 
2                 
3                 
4                 
5                 
6                 
7                 
8                 
9                 

10                 

Trainer Centre Head 
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D-2-6. Pre-operation Inspection Sheet (Conventional Turning Machine) 

2016/2/5 
  Month Year Conventional Lathe Chart of Pre-Operation Inspection    Sheet No. 
Machine name Esteem                                 
Machine no.   

Must be submitted by the 5th of the following month  
Instructor --> Training officer --> DD / Principal 

 
Training officer Instructor 

Installation location   
  

Person responsible    
 

  No. Inspection item criteria 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

D
a

ily
 Before 

starting 
operation 

1 
Dirt on floor /machine 
surface or cover 

No chips                                

2 Cleanliness of chip box No chips                                
3 Oiling of sliding surfaces As needed                                

4 
Oiling of tool post, feed 
support, tailstock 

As needed                                

5 Chuck tightness 
Must not be 
loose 

                               

6 Safety guard Close Must be closed                                

7 3-phase power switch ON 
3 phases Light 
ON  

                               

8 Main power switch ON Should be ON                                
9 Starter switch ON Should be ON                                

10 Forward/reverse lever ON 
Forward lever 
ON 

                               

W
ee

kl
y 

Oil level 
check 

1 
a. Main gear box As needed                                
b. Feed gear box As needed                                
c. Carriage box As needed                                

Belt check 2 Damage or looseness 
Should not be 
damaged or 
loose 

                               

Lubrication 
check 

3 

a. Head stock As needed                                
b. Cross-slide As needed                                
c. Compound slide As needed                                
d. Tail stock As needed                                
e. Lead screw As needed                                
f. Feed shaft As needed                                

Coolant 
Tank check 

4 
a. Coolant draining and tank 

cleaning  
Visual check                                

b. Replacement of coolant  Visual check                                



 

 

A
-148 

  No. Inspection item criteria 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

M
on

th
ly

 

Machine 
cleaning 

1 Chuck cleaning 
Dismantle and 
full cleaning 

                               

2 Cross-slide cleaning 
Dismantle and 
full cleaning 

                               

3 Compound slide cleaning 
Dismantle and 
full cleaning 

                               

4 Tail stock cleaning and oiling As needed                                
5 Line cables Visual check                                

A
nn

ua
l 

Electrical 
check 

1 Check spindle main motor As needed                                
2 Check coolant motor As needed                                

3 
Tightness of m/c Allen 
screws, hexagonal bolts  
and nuts 

All must be 
tightened 

                               

Name of person conducting inspection at operation start                                

Notes 
Describe the machine history and any problems that occurred. 
No problem: ✔ There is problem : X  If any problems are found, please contact your instructor immediately. 

  



 

 

A
-149 

D-2-7. Pre-operation Inspection Sheet (CNC Turning Machine) 

2016/2/5 
   20  (year)  (month) NC Lathe Chart of Pre-Operation Inspection     Sheet No. 
                                 
Equipment name NC Lathe (QTN)                                 
Equipment no.   

Must be submitted by the 5th of the following month by the person in 
charge of prototype in machining technology section 
Person in charge --> N --> Safety supervisor --> C 

Section 
manager 

Safety 
supervisor 

Squad 
leader 

Person in 
charge Installation location   

Person responsible   
    

   
 

  Inspection item Safety criteria 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

In
sp

ec
tio

n 
at

 s
ta

rt
 o

f 
op

er
at

io
n

 

1. 
Dirtiness of main body, floor surface, 
surrounding area 

Visual check  
(no oil leaks, etc.) 

                               

2. 
Oil level of NC lathe and B/F (cutting, 
lubrication, operation, cooling) 

Within the 
indicator range, 
refill as needed 

                               

3. 
Mist collector drain hose liquid seal 
(tap water) 

Visual check,  
refill as needed 

                               

4. 
Cleaning of chips in chip pan and 
inside machine 

Removal of chips                                

N
ig

ht
tim

e 
un

m
an

ne
d 

op
er

at
io

n 
in

sp
ec

tio
n 

5. Program Program check                                

6. Coolant level and lubricant level 
Within indicator 
range 

                               

7. Automatic power shutoff Switch check                                

8. 
Fire extinguisher power and nozzle 
angle 

Visual check                                

9. 
Nighttime unmanned operation 
indicator lamp 

Turned on                                

10. Compressor timer setting Timer check                                

W
ee

kl
y 

11. 
Inspection of coolant tank filter 
（weekly) 

Visual 
check/Cleaning 

                               

12. Oiling of chuck (weekly) Required amount                                

13. 
Check of tailstock operation, cleaning 
of chips in surrounding area (weekly) 

Operates 
smoothly 

                               

14. B/F air drain (weekly) No moisture                                

15. Dust collector filter shaking (weekly) 
Pull lever  
(4 to 5 times) 
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  Inspection item Safety criteria 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

M
on

th
ly

 

16. B/F oil filter inspection (monthly) 
Visual check/ 
Cleaning 

                               

17. 
Two emergency stop locations (NC 
lathe, B/F) (monthly) 

Operation check                                

18. 
Door/cover interlock (including B/F) 
(monthly) 

Operation check                                

19. Concentration of coolant (monthly) 5% to 20%                                

20. 
Cleaning of dust collector filter and 
disposal of chips (monthly) 

Visual check/ 
Cleaning/ 
Replacement 

                               

E
ve

ry
 6

 
m

on
th

s 21. 
Inspection of mist collector filter (June 
and December) 

Visual check/ 
Cleaning/ 
Replacement 

                               

22. 
Replacement of coolant and cleaning 
of tank (June and December) 

Visual check/ 
Cleaning/ 
Replacement 

                               

A
nn

ua
l 23. 

Cleaning of control panel filter 
(December) 

Visual check/ 
Cleaning/ 
Replacement 

                               

24. 
Changing of B/F hydraulic oil 
(December) 

Visual check/ 
Replacement 

                               

Name of person conducting inspection at operation start                                
Supervisor approval (weekly)                                

Notes 
Describe the machine history and any problems that occurred. 
No problems: ✔ If any problems are found, please contact your supervisor immediately. 

 



 

A-151 

D-2-8. Safety Guidelines (PCFCT) 

Safety Work 
Guidelines 

Created 
by 

A. Arulthambi 
Revision A 

 
 

 
 

 

Inspecte
d by 

Dohro    

Lathe Workshop 
Mechanical 
equipment 

Lathe work 
operations 

Description of work Turning processes 

Designated 
assignment 

 Simplified Diagram 

Prohibited 
items 

1. Do not bring fingers or hands near while 
rotating. 

 2. Do not touch chips with your bare hands. 
3. Do not use waste cloth for wiping while 

rotating 
Prohibited 
protective 
equipment 

1. Gloves 

2. Loose clothing 

Hand tools 
used 

1. Socket spanner 
2. Hammer 
3. Double end spanner 
4. Allen key 
5. Chuck key 
6. Cleaning brush 

Protective 
equipment 

used 

1. Safety goggles 
2. Safety shoes 
3. Apron 

When 
problem 
occurs 

1. Turn off the machine switch and switch off 
main power 

2. Contact the supervisor, and request 
Maintenance to perform repair. 

No. Work procedure Key points 
1 Before starting work operations 

(1) Pre-operation inspection check points 
- If any problems are found, contact the supervisor. 
- Check that the machine stops within 1 second and check for 

unusual sounds. 
2 Work operation 

(1) Setting of rotational speed 
(2) Tighten the work piece onto the chuck. 
(3) Mount the cutting tool 
(4) Turn on the machine power switch. 
(5) Start spindle rotation. 
(6) Use the handle to perform cutting according to 

the machining drawing. 
(7) Spindle stop 
(8) Check the dimensions. 

- Be sure to always turn off the main power whenever 
changing the gear or chuck or making shifting adjustments. 

3 After work operations are completed 
(1) After completion, turn off the machine switch. 
(2) Take out the cutting tool and work piece. 
(3) Clean the machine and surrounding area 

 
 
- Take care when handling the cutting tool. 
- Use brush & burr collecting tray to remove chips. 

   
   
   
   
   

Work Guidelines   

  

Horizontal 
feed wheel 

Tool 
post 

Operation 
on/off lever 

Cross feed 
wheel 

Main power 

Chuck 
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D-2-9. Safety Guidelines (AIEMA) 

CNC: Attention for operators 

1.  Only one operator should be operate machine at a time. 

2.  Take special care when changing the tool. 

3.  Do not insert any material while spindle is rotating. 

4.  Keep the door closed while the machine is running. 

5.  Do not open the control panel before switch OFF the power. 

6.  Do not place any object on the control panel. 

7.  After the machining process, check whether the dimensions as per required sizes. 

8.  Check the coolant oil and lubrication oil as per level. 

9.  If there is any accident in the machine, immediately push the emergency / reset button. 

10.  Keep your workplace with neat and clean. 

11.  Before cleaning the chips you have to wear the gloves. 

12.  During the machine running the operator should stand in front of the machine. 

13.  Keep required tools and equipment near by the machine. 
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D-2-10. Operation Sheet (CNC Turning Machine, AIEMA) 
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D-2-11. Work Procedure Sheet (CNC Turning Machine, AIEMA) 

 



 

A-155 
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D-2-12. Kaizen Sheet Sample 1 

Improvement by reducing the working time at the lathe tool post (For step turning) 

Prepared on: 10/12/2016 

Prepared by: Masato Dohro, Kunimori Ogiyama 

Interpreter: Parameswari 

Before improvement After improvement 

  

Reason for improvement Effect of improvement 
Prior to the improvement, time was spent on tightening and loosening the 3rd bolt of the tool post, 
which was not necessary. 

After the improvement, by not tightening /loosening the bolt (1 bolt) of the tool post, which is not 
necessary, it is possible to reduce about 96 working hours in a year. 
Tightening/ Loosening time of 1 bolt → Approx. 1 minute 
● The number of settings (turning + chamfering tool) that would be conducted by one student in 

a single day is two. The reduced working time per day would be 2 (minutes / person) 
● For 4 students, the working time would be reduced by 8 (minutes / person) in a day. 
● As there are 2 lathe units, it would be 8 (minutes / person) x 2 (units) = 16 minutes in one day 
● Approx. 16 (minutes / day) x 30 (days) = Approx. 8 (hours / month) 
● 8 ( hours/month) x12 (month) = Approx. 96 (hours/year) 

 
  

Turning tool 

Tool post 

There is no need 
to tighten/ loosen 
the 3rd bolt. 

OK with tightening/loosening 
only 2 bolts! There is no 
impact on the turning! 
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D-2-13. Kaizen Sheet Sample 2 

Improvement by time reduction with work table storage (For step turning) 

Prepared on: 10/12/2016 

Prepared by: Masato Dohro, Kunimori Ogiyama 

Interpreter: Parameswari 

Before improvement After improvement 

  

Reason for improvement Effect of improvement 
Prior to improvement, the time spent for setting + step turning of lathe (1 unit) was more than 
about 35 minutes. 
Setting (Approx. 15 minutes) + Step turning (Approx.20 minutes) = Approx. 35 minutes / 
operation 
● 3(Times per day/unit)× Approx.35(Minutes each time )× 2(No. of lathe units )= Approx. 210 

(Minutes/day)= Approx. 3.5 (Hours/day) 
● Approx. 3.5 (Hours/day) × 30 (Days)=Approx. 105 (Hours/ month) =Approx. 1,260 

(Hours/year) 
<Primary reason for improvement> 

1. Tools / measuring instruments, which are not required for the work are placed on the work table. 
a. Long scale  
b. File 
c. Hammer d. Scriber 

2. There is no place to arrange tools / measuring instruments, and work piece, which is necessary 
for the work. 
a. Turning tool   
b. Chamfering tool   
c. Micrometer(0~25mm) d. Work piece 

3. Since the Vernier is stored in the box, time was spent in taking it out. 
4. Since the respective shims of the turning tool and chamfering tool were removed each time, 

time was spent in adjusting the thickness of the shim while fixing the turning tool. 
5. Since the respective shims of the turning tool and chamfering tool were removed each time, 

and time was being spent in taking and returning the shims from the tool shelf to the work 
table, and in searching for the appropriate thickness of the shim to be used. 

6. Time was spent in the operation, as a location could not be ensured in the front on the work 
table, for measuring instruments that are frequently used. 

After improvement, the working time of lathe (1unit) setting + step turning was shortened by 
about 15minutes, and it would be possible to reduce the operation time of by 540 hours in 
one year. 
Setting time + step turning (Approx. 20 minutes) = Approx. 20 minutes / operation 
● 3(Times per day/unit)× Approx.  20 (Minutes each time) × 2(No. of lathes)= Approx.120 

(Minutes/day)= Approx.2 (Hours/day) 
● Approx.  2(Hours/day)× 30(Days)= Approx. 60 (Hours/month)=(Approx.720 hours/year) 
● Approx. 1,260 (Hours/year) before improvement - 720 (Hours/year) after improvement = 

Approx. 540 (Hours/year) 
<Primary effect of improvement> 

1. By clearing the tools and measuring instruments that are not required for the operation, it is 
possible to reduce the time spent and wasted in securing / searching for the location on the 
work table. 

2. By securing a location for placing tools and measuring instruments necessary for the 
operation on the work table, it is possible to reduce the time spent in taking out the turning 
tool, chamfering tool, micrometer, work piece, etc. from the storage location. 

3. By removing the Vernier out of the box and placing it on the work table, it was possible to 
reduce the working time. 

4. The work of adjusting the thickness of the shims has been reduced by keeping the 
respective shims along with the turning tool and chamfering tool even after the completion 
of the turning operation. 

5. Since the respective shims of the turning tool and the chamfering tool are kept together even 
after completion of the operation, it is possible to reduce the time spent in taking out/ keeping 
back the shims, and the time spent in searching  for the thickness of the shims to be used. 

6. With the fixing of storage place for brush, chuck handle, and box wrench on the lathe, and 
moving of the frequently used measuring instruments/turning tool and chamfering tool 
towards the front on the work table, it was possible to reduce the working time. 

 

Neatly 
arranged, 
but.. 

Work table 

Where are the 
turning tools  
and measuring 
instruments ? 

Tool storage place 
was installed  
on the  lathe! 

It's a lot easier when the 
turning tool and 
measuring instruments 
are in front! 
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D-2-14. Sheet for Practical Turning Training 

1) Diamond cutters retain hardness upto… 

(a) 10000 (b) 12500C 

(c) 13500C (d) 16500C 

2) What is CBN? 

(a) Carbon Boron Nitrade 

(b) Carbon Body Nitrade 

(c) Cubic Boron Nitrade 

(d) Cubic Box Nitrade 

3) Cemented carbides retains red hardness upto 

(a) 10000C (b) 8000C 

(c) 15000C (d) 9000C 

4) The shape of TNMG insert tool is 

(a) Triangle (b) Round 

(c) Square (d) Rectangle 

5) The device that is used for supporting the work piece when work surfaces are to be milled at right 

angles to another surface 

(a) V-bolt (b) V-block 

(c) Vice (d) Angle plate 

6) The part of the milling machine which is used as an extension of machine spindle on which 

milling cutters securely mounted is 

(a) Over hanging arm (b) Arbor 

(c) Knee (d) Column 

7) High speed steel milling cutters retains hardness upto 

(a) 9000C (b) 10000C 

(c) 15000C (d) 8000C 

8) An optical rotary encoder converts the rotary motion into 

(a) Sequence of Digital pulse (b) Linear motion 

(c) Light signals (d) Sound signals 
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9) The least count of an vernier height gauge is 

(a) 0.02mm (b) 0.1mm 

(c) 0.05mm (d) 0.001mm 

10) The type of indexing used to carry out compound indexing in automatic way is 

(a) Simple indexing (b) Compound indexing 

(c) Differential indexing (d) Angular indexing 

11) What is the G code for tool nose compensation right in FANUC system 

(a) G03 (b) G04 

(c) G41 (d) G42 

12) The cutting speed of diamond tools are about 

(a) 25 times greater than HSS 

(b) 30 times greater than HSS 

(c) 50 times greater than HSS 

(d) 20 times greater than HSS 

13) Magnetic chuck is for holding 

(a) Copper work piece (b) Steel work piece 

(c) aluminium work piece (d) Brass work piece 

14) For rough milling the rate of feed of tool should be 

(a) Fast (b) Medium 

(c) Slow (d) Normal 

15) In grinding process metal is removed from _________ 

(a) 0.15 mm to 0.20 mm 

(b) 0.25 mm to 0.50 mm 

(c) 0.15 mm to 1.00 mm 

(d) 0.30 mm to 0.80 mm 

16) The least count of a depth micrometer is 

(a) 0.001 mm (b) 0.01 mm 

(c) 0.002 mm (d) 0.02 mm 
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17) A grinding wheel is a ________ 

(a) Single point cutter 

(b) Multi tooth cutter 

(c) Double point cutter 

(d) Three point cutter 

18) Grinding is basically a ________ 

(a) Turning process (b) Planning process 

(c) Shaping process (d) Machining process 

19) The reading of a vernier dial gauge is similar to ______ 

(a) Plug gauge (b) Dial gauge 

(c) Vernier gauge (d) Depth gauge 

20) Surface roughness of turned components in microns will be 

(a) 0.012 to 0.2 (b) 0.32 to 25 

(c) 32 to 250 (d) 100 to 500 

21) Feed in lathe is expressed in ______ 

(a) mm per revolution (b) mm per degree 

(c) mm (d) rpm 

22) Grinding process removes metal by a_______ 

(a) Larger volume (b) Very Larger volume 

(c) Medium volume (d) Smaller volume 

23) The milling cutter used for milling convex shapes is 

(a) End mill (b) Form mill 

(c) Slab milling cutter (d) Angle milling cutter 

24) In case of helical milling cutter when viewed from end if flutes move in clockwise direction it is 

called 

(a) Left hand helix (b) Upper helix 

(c) Right hand helix (d) Lower helix 

25) First piece inspection should be carried out for all the dimensions given on the drawing 

(a) Cannot say (b) False 

(c) True (d) None of the above 
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26) Ceramic cutting tools retain hardness up to 

(a) 10000C (b) 12000C 

(c) 8000C (d) 9000C 

27) Grinding process employs a rotating ______ 

(a) Cutting tool (b) Forming tool 

(c) Shaping tool (d) Grinding wheel 

28) The method of expressing the surface roughness. CLA refers to 

(a) Class line average (b) Centre line average 

(c) Class line area (d) Centre line area 

29) The base of cylindrical grinding machine is made out of 

(a) HSS (b) Cast steel 

(c) High carbon steel (d) Cast iron 

30) What is ATC? 

(a) Automatic tool changing (b) Auto tool cutter 

(c) Advanced tool changing (d) Advanced tool cutter 
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D-2-15. Sheet for Monitoring (AIEMA) 

08/09/2016 

Prepared by: Masato Dohro (JDS) 

Repeat Pilot Monitoring at AIEMA : Planned on 02/12/2016 

1) Vernier, micrometer, scale 

Why? As some Japanese companies expect the candidate to have sound knowledge on their use, 

they must be trained at least up to the basic level. 

2) Details of Pilot Monitoring 

a) Proper measurement method using Vernier 

b) Proper measurement method using micrometer 

c) How to correctly read Vernier and micrometer 

d) Proper measurement method using scale 

3) Changes in measurement 

  Before After 

a) Scale 12 inch 6 inch 

b) Vernier Large Conventional 

4) Pilot monitoring on December :  3 students (NC lathe) + 3 students (NC milling) 

Duration : 2 to 3 hours 

5) Countermeasures 

Allocate more time to teach the necessary methods before the next monitoring session. 
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D-3. Soft Skills 

D-3-1. KAIZEN (5S+1S, ITI Mint) 
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D-3-2. 5sets of S 
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D-3-3. Safety Work in Work Area 

 



 

 

A
-176 

 



 

 

A
-177 

 



 

 

A
-178 

 



 

 

A
-179 

 



 

 

A
-180 

 



 

 

A
-181 

 



 

 

A
-182 

 

 



 

A-183 

D-3-4. Sample of Improvement 

Improvement – 1. Tool Box 

Sample -1 : Portable Tool Rack 

 

 

Sample-2 : Visible Tool Table 
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Improvement – 2. Label showing contents 

Sample-1.  Label showing in Box 

 
 

Sample-2.  Label showing in Drawer and Locker 
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D-3-5. Disposal of Processing Chips 
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D-3-6. Separating of Disposal Wastes 
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Appendix E: TNSDC Notice Letter 
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Appendix F: Equipment and Materials for ToT at ITI Mint 

1. Metal Work 

No. Name Remarks 
Weight of Metal 

(per unit) 
Size (per unit) Unit Purchaser 

1 
Monthly chart of pre-operation inspection sheet & 
vinyl sheet 

Vinyl sheet (A4 paper) ― about 300mm×200mm 16 

ITI Mint 

2 Paint for gear change of conventional turning machine Red paint ― about Φ100×100mm 1 
3 Chuck handle of conventional turning machine Steel quenched ― about 450mm×250mm 1 
4 Coolant of conventional turning machine Coolant & cutting fluid ― about 500mm×20mm 1 
5 Drawing table beside conventional turning machine Stainless steel/iron (?) ― about 300mm×600mm 16 
6 Metal for step turning (ToT and monitoring) Iron about 1.0~1.5kg about Φ61×89mm 4 
7 Work table beside conventional turning machine Wood ― about 500mm×800mm×800mm 2 
8 Light for conventional turning machine Light for industrial use ― about 800mm×150mm 2~ 
9 Feed handle grip of conventional turning machine Plastic grip ― about 100mm×15mm 3~ 

10 Lever grip of tool post Plastic grip ― about 100mm×30mm 1 
11 Lever of tool post Steel quenched ― about 200mm×100mm 1 
12 Tool centre height adjustment jig Stainless steel ― about 130mm×60mm 1 

13 
Metals (for training of difference of chips of various 
metals) 

Iron 

about 1.0~5.0kg about Φ65×75m 1 each 

JICA 
Project 

Aluminum 
Stainless steel 
Copper 
Brass 

14 Brush(for cleaning of turners ― ― ― 18 
15 Digital vernier caliper ― ― ― 2 
16 Vernier caliper ― ― ― 7 
17 Linear scale ― ― ― 7 
18 Chamfering tool ― ― ― 1 
19 Tuning tool holder ― ― ― 1 
20 Rough turning chips (Iron) ― ― ― 2 
21 Rough turning chips (Aluminum, Brass, Copper) ― ― ― 2 
22 Rough turning chips (Stainless steel) ― ― ― 2 
23 Cutting-off holder ― ― ― 1 
24 Cutting-off tool chips (with 3mm) ― ― ― 2 
25 Work gloves ― ― ― 15 
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2. Welding 

No. Name Remarks 
Weight of Metal 

(per unit) 
Size (per unit) Unit Purchaser 

1 Mask General type ― ― ? 

ITI Mint 

2 
Expendables for installment of the spot welding 
machine 

Piping and electricity 
installment 

― ― 1 set 

3 
Metal materials(bead on plate, fillet welding, gas 
cutting, gas welding ) 

Reuse of used steel materials ? ? ? 

4 
metal materials(bead on plate, fillet welding, gas 
welding ) 

from school inventory about 0.5kg about 80mm×150mm×6mm ~10 

5 Metal materials (for Arc Welding) Plain carbon steel/Mild steel 

2.0kg 10mm×100mm×250mm 25 

JICA 
Project 

1.2kg 10mm×75mm×200mm 75 
2.4kg 10mm×150mm×200mm 50 
1.6kg 10mm×100mm×200mm 50 

? 5~6mm×30mm×220mm 25 
6 Metal materials (for RW) Cold roll sheet 0.0236kg 1.0mm×30mm×100mm 250 
7 Flame retardant coverall ― ― ― 10 
8 Welding gloves ― ― ― 10 
9 Welding apron ― ― ― 10 

10 Welding arm sleeve ― ― ― 10 
11 Welding leg guard ― ― ― 10 
12 Safety shoe foe welder ― ― ― 10 
13 Welding goggles ― ― ― 10 
14 Dust respirator ― ― ― 15 
15 Work gloves ― ― ― 15 

16 
Expendables for installment of the spot welding 
machine 

― ― ― 1 set 

17 Jig parts for spot welding training  ― ― ― 1 set 
18 Grinding machine ― ― ― 10 
19 Spot welding machine Including accessories ― ― 1 
20 Welding pressure gauge Including accessories ― ― 1 
21 Ammeter Including accessories ― ― 1 
22 Air compressor Including accessories ― ― 1 
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