Case Study Summary of Enterprise Diagnosis and Guidance

L Msteategory o b .. Divislon fProcess
Mw-1 Product:on management - o Galvanuzrng workshop
Jodeategory Y| Industy 1 Sedtor/Product .
Process control Metalworking | Electroplating

Use of weekly and daily production schedule sheets

M Diagnosis: _ .
The company receives many orders in a relatively short delivery schedule to make it difficult to
establish a reliable production schedule, Instead, a supervisor in charge of work
acceptance/shlpment checks the production status in each shift and gives oral instructions to
waorkers.
If a work instruction is delayed, the work starts late, The order of work is determined by each
worker, not necessarily in the order of delivery. The work status needs to be checked with each
worker. Clearly, systematic productlon schedule control should be promoted using a production
schedule sheet,

l Guidance:

1) Sample forms of daily and weekly productlon schedule sheets were prepared and prowded
2) Then, production schedule planning and management manuals were prepared to promote
understanding, and a training workshop was held at the galvanizing shop using the manuals,
3) The daily production schedule sheet was used and revised to reflect problems identified in
actual use and was completed in a form that facilitates use of field workers.

B Response of the enterprise (as confirmed during the follow- up activity)

Durmg the follow-up diagnosis, the weekiy and dany production schedule sheets were prepared “but they were not used because
nobody understood how to use them for production schedule contrel.  Follow-up guidance and consultation was provided to the
corporate manager and persons in charge of production schedule management. As a result, the daily production schedule sheet
was put into use. Now, the person in charge fills out the schedule sheet with planned production, based on which workers
receives instruction. Workers are not accustomed to record preduction data in the sheet and the manager still gives quidance on
the shop floor.

B Other relevant points (issues to be solved and problems remained):
1) It is important to show original forms of production schedule sheets and related manuals to workers and identify
problems through actual use in an attempt to perfect them by reflecting the field conditions and the needs of
workers.
2} As proper producteon schedule control can be made only if workers record accurate productian data, it is
important to provide guidance for workers on a continuous basis.
3) Companies that introduced the weekly and daily production schedule sheets at the same time have experienced
some confusion among field managers and supervisors, 1t is therefore recommended to introduce the daily
production schedule sheet first, and after it is well adopted, to start the use of the weekly production schedule sheet.
4} It is also proposed, once production schedule control using the daily and weekly schedule sheets is established in
the galvanizing shop, to deploy it to other departments for company-wide production schedule management.




1 Case A

Description of Problems
Production scheduling and Progress control are not made.

Diagnosls and Recommendation _

* Suggestions for Production schcduling and Progress control {Refer Attachment A)

* Practical guidance for Production scheduling and Progress control to the
* Supervisor in charge of Receiving & Delivery of Goods jobs



Attachment A

How to make the Daily Production Schedule?
(Example: in the case of barrel plating)

1. Pick up the jobs which need Zn plating from the daily report printed out
from the computer. (By the supervisor)

2. Classify the job for each Zn plating tank. (By the supervisor)
- Barrel plating tank
* Large-sized tank
- Main tank

3. Fill in customer name and product name on the Daily Production Schedule
sheet according to the priority of delivery. (By the supervisor)

4. Fill in the required plating quantity on the shift in the column of Planned
Quantity. (By the supervisor)

5. Calculate required hours by dividing the required plating quantity by
productive capacity per hour. (By the supervisor)
* Productive capacity of Zn plating tank:

Barrel capacity: Approximate 35 Kg/barrel
Tact time (Pitch time): Approximate 12 minutes
Number of plated barrel per hour:  Approx. 5 barrel/hour (60 +12)
Production capacity per hour: Approx. 175 Kg/hour

- Example 1

Required plating quantity: 450 Kg

Required barrel number: 13 barrel (450 + 35 = 12.86 = 13)

Required hour: 156 minutes (13 X 12) = 2.6 hours
- Example 2

Required plating quantity: 50 Kg

Required barrel number; 2 barrel (50 + 35 =1.43 = 2)

Required hour: 24 minutes (2 X 12) = 0.4 hours



Attachment A

- Example 3
Required plating quantity: 20 Kg
Required barrel number: 1 barrel (20 + 35 = 0.57 = 1)
Required hour: 12 minutes (1 X 12) = 0.2 hours
6. Fill in the caiculated requifed hour in the column of Planned Working Time
with bar. [Bar chart] (By the supervisor)
+ Remarks: To consider set up time in the beginning of each shift.
Actual plating work is not done in the set up time.
Set up time is estimated at 30 minutes in the attached sample
sheet.

7. Hand over the planed Daily Production Schedule sheet to the foreman of Zn
plating shop on the shift before working shift, (By the supervisor)

8. Hand over the sheet to the operator of barrel plating tank. (By the foreman)

9, Fill in actual worked time in the column of Actual of Working Time with bar.
(By the operator)

10. Gather the sheet filled in actual worked time through the foreman. (By the
supervisor)

11. Check whether the jobs were done as scheduled or not on the sheet, If not,
the reason of failure should be inquired of the foreman and the operator. (By

the supervisor)

12. Add the left over jobs in the first place of following shift, if some jobs were
left. (By the supervisor)

13. The above process should be repeated on every shift scheduling.



Daily Production Schedule (Day Shift)

Type of Piating

Zinc

Working Date

Scheduled on

Name of Piating Tank

Barrel

Working Shift

Day

Scheduled by

Name of Customer

Name of Product

Qty
(Kg)

Working Time

Day Shift

10

11

12

13

14

15

16

Planned

Actual

Planned

Actual

Pilanned

450

Actual

Planned

50

Setuptime |

Actual

Planned

20

Actual

Planned

900

Actual

Planned

Actual

Planned

Actual

Planned

Actual

Planned

Actual

Planned

Actua!

Planned

Actual

Planned

Actual

Planned

Actual

Attachment A-1




Daily Production Schedule (Night Shift)

Type of Plating

Zinc

Working Date

Scheduled on

Name of Plating Tank

Barrel

Working Shift

Night

Scheduled by

Name of Customer

Name of Product

Qty
(Kg)

Working Time

Night Shift

18

19

20

21

22 23

24

1

Planned

Actual

Planned

Actual

Planned

450F -

Actual

Planned

200

Set

up fim

Actyal

Planned

150

Actual

Planned

10C

Actual

Planned

280

Actual

Planned

45

Actual

Planned

200

Actual

<l 5|«

Planned

350

Actua!

Planned

Actua]

Planned

Actua]

Planned

Actual

Pianned

Actual

Attachment A-2




Case Study Summary of Enterprise Diagnosis and Guidance

~ 1stcategory e | - D|V|5|on/ Proc:ess
Mw-2 Predudlon managerﬁent Ga!vamzmg workshop
_ 2ndeategory - f}.... . Industy 1 Sedor/Product
Pro-cess control _ Meta!working j Electroplating

Production schedule control using a job ticket

l Dlagn05|s

Work pleces sent from customers are kept ina vanety of contamers mcludmg cloth bags

~ cardboard boxes, metallic boxes, and net cages, many of which do not have indication of the

. company or product name. 1t'is therefore difficult to identify work pieces in the process. Clearly,
each container should be accompanied by a tag that indicates the customer name, the product

_ name, quantity, the date received, and the scheduled date of shipment. The tag should be filled
out when the work piece is received and should be attached to the work piece for quick and
accurate identification.

W Guidance:

1) To attach a label showmg the scheduled date of shipment (day of week) to the Job ticket for
ease of production schedule control;

2) To place the job ticket to a designated board when the work piece is in the electroplating
process;

3) To put the job ticket to a designated box when the electroplating work is completed; and

4) To collect each job ticket for the completed work piece for input to a computer.

- This way, the job ticket can be effectively used for identification of work pieces, together with
proper delivery and production schedule control.

l Response of the enterpnse (as confirmed during the foliow-up activity):

At the time of the follow- -up diagnosis, the job ticket has ‘been introduced and a label shewmg the
scheduled date of shipment has been attached to allow identification of work pieces and delivery

schedule control. The system was further upgraded undet guidance provided during the detailed
diagnosis and is now used for production schedule control,

l Other relevant pomts (|ssues to be solved and problems remained):

 Originally, the job ticket was proposed to facilitate identification of work pieces. Asitis
continuously used, however, its appllcatlon expands to delivery and production schedule control
purposes. This is a good example of one innovation stimulating another.




1 Case A |

Description of Problems
"Job Ticket" was niot introduced,

Diagnosis and Recommendation
Practical guidance for how to use the "Job Ticket" was given (Refer Photograph)



Photograph the Progress Control System
used the Job Ticket

The prepared Job Ticket by the company

The colour of seal shows
the delivery day of the week

PRI

on a board qured informafion_suc as

next to the tank whiie job is customer name, product name,
in process received date, required date, etc.

are shown on the ticket




Case Study_ Summary of Enterprise Diagnosis and Guidance

3 1st category | | S DlVISlOﬂ/ Process
MW-3 Productlon management Galvamzmg workshop
. 2ndcategory . WL Industry ] Sector/Product
Process control . Metalworking : Electroplating

Establishment of productivity 'ma'na'gemenf indices

l Dlagn05|s

‘The c:ompany consists of a vanety of electroplatlng processes (e.g., gatvamzmg, mckel “chromium-
‘nickel, and gold). However, it does not have departmental data on sales, production costs, and
- profits and grasp only total figures. Tt is therefore difficult to identify which department makes
. profits and which department has difficulty. Obviously, it is imperative to establish management
indices for different departments, which will help proper control of each department.

B Guidance:

' 1) “The galvanlzmg shop consists of three lines and management indices should be determined for
_ eachline.

2) To establish three indices — production (kg)/man-hour, value (Rand)/we|ght {(kg), and profits
(Rand)/man -hour — for productivity rnanagement

[ | Response of the enterprise (as conﬁrmed dunng the follow- -up acti\nty)

The indices were calculated from fatest data (2001) and plotted in graphs based on which each
line was analyzed to identify problems.

l Other relevant poants (|ssues to be solved and problems remamed)

To find a problem it is |mportant to collect detalled data on the process by segmentlzmg it as
small as possible. Once the problem is identified, it is easier to develop a solution for

- improvement. The management expresses interest in the above advice and intends to apply it to
other shops.




1 CaseA

Description of Problems
Productivity indexes by division are not set,

Diagnosis and Recommendation
Introduction and guidance on how to use the productivity index as a management tool
(Refer Attachment C-1 to C-9)
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Case Study Summary of Enterprise Diagnosis and Guidance

. Astcategory gk - - Division/ Process
MW-4 - Productlon management Gaivanlzmg workshop
i ondcategory M| o Industty | Sector/Product
Transportatlon management _ ' - tftetatwetking l Electroplating

Subject : '

Layo'ut impro‘veme‘nt

n Dnagnosu;

Work pieces are recewed and shlpped at the same entrance, and plated products are kept in the same
location as work pieces to be processed. Furthermore, they are not arranged according to size. As a
" resuit; smooth movement of work pieces is hindered and it takes time to find a required work piece.
 Articles that do not seem to be used or are not fréquently used are placed in the central part of the
factory building to effectively reduce work space. Also, jigging (to attach work pieces to jigs for
electroplating in the main tank) is carned out in the same area to further disturb with movement of
goods. -
The shop layout shouid be modified to improve the situation, and 55 actwmes should be mtroduced to
- -ensure proper housekeeping including systematic storage and cleaning.

lGLudance

1 To separate the recewlng point and the shipping point 50 as to create a snngle direction of each
movement;
2) To separate storage for compieted products and that for recewed work pieces;
3) To relocate jogging Opera_tlon for main tank plating to a location near the main tank;
4) To separate storage for large work pieces and that for small ones to facilitate search;
5) To install racks to store small work pieces; :
6) To attach an ID card to each container for ease of identification;
N To tdentify and dispose articles that are not used in order to expand work space; and
8) To assort the chemical warehouse.

| Response of the enterprise (as confirmed durmg the follow- up acnwty)

The above recommendanons have been mostly implemented. Asa result, “movement of g goods and
work efficiency have much improved. During the detailed diagnosis), 55 activities were further
promoted. (See attached sketch)

B Other relevant points (issués to be solved and problems remained):

1) To reduce wasteful motion of workers, efforts should start from better housekeeping on the
shop floor.
2) Then, the shop tayout shoutd be modified to ensure smooth movement of different goods within
the shortest possible distance and in a single direction, as designed on the basis of analysis of an
actual flow of materials and products.

- 3) The next step is to clean the shop floor before completion of work in each shift {10 minutes to
be reserved for the ‘purpose).
4) It is important to put 55 activities into everyday practice under participation of all workers,




1 Case A

Description of Problém _
The layout in the workshop was not cfficicnt (Refer Sketch No.1).

Diagnosis and Recommendation
~ Practical guidance for layout was given.



Sketch No.1 the Present Layout of Zinc Plating Shop

Entrance No.2

{ Tank Pump

Big Size
Stock

Tank Bar

Zinc
Stock for Plating
O U 1 | Tank

Hanger Setting

Hanger Jig

Stock
not
Urgent

Stock
for
Barrel

Barre!
Zinc
Plating
Tank

=g e vy

Dryer

Scale

oft |

Entrance No. 1

Finished Big

Size Stock Bar Zinc Plating Tank




Case Study Summary of Enterprlse Diagnosis and Guidance

o Ist category e 1 - lesion/Process S
MW-5 Production rnanagement - Galvanizmg workshop '
i ndaategoy || ety | Secor/Podut
- 58 : : - Metalworklng | _ Electroplating

. Intr'odUct'i'on of 55 activities

I D;agnosvs

Work pieces are recesved and sh|pped at the same entrance and plated products are kept in the same

location as work pieces to be processed. Furthermore, they are not arranged according to size. As a
result, smooth movement of work pieces ‘is hindered and it takes time to find a required work piece,
Articles that do not seem to be used or are not frequently used are placed in the central part of the
factory building to effectively reduce work space Also, jigging (to attach work pieces to jigs for
electroplating in the maln tank) is carrled out'in the same area to further disturb with movement of
goods. .

- The shop layout should be modifi ed to improve the s;tuatlon ‘and 55 activities should be introduced to
ensure proper housekeeplng mcludmg systematic storage and cleaning.

. Guidance:

_ 1) To separate the recelvmg pomt ‘and the shlpplng ponnt SO as to create a smgle direction of each
- movement; o
2)To separate storage for completed products and that for received work pieces;
3) To relocate jogging operation for main tank plating to a location near the main tank;
4) To separate storage for large work pieces and that for small ones to facilitate search;
' 5) To install racks to store small work pieces; '
6) To attach an ID card to each container for ease of 1dent|f‘ ication;
7) To identify and dispose articles that are not used |n order to expand work space; and
8) To assort the chemical warehouse : :

ReSponse of the enterprise (as confirmed during the follow-up activity):

" The above ret:_6n1men_dations have been mastly impiemented. As"é‘?ééa!t’,"}ha\};ﬁaéﬁf of 'gp'c";&a'and
work efficiency have much improved. During the detailed diagnosis), 55 activities were further
-promoted. (See attached photographs)

Other relevant points (lssues to be solved and problems remamed)

-1} To reduce wasteful motion of workers, efforts ‘'should start from better housekeepmg onthe
" shop floor.

2) Then, the shop Iayout shouid be modlﬁed to ensure smooth movement of different goods within

the shortest possible distance and in a single dlrectlon as designed on the basis of analysis of an

actual flow of materials and products. .

3) The next step is to clean the shop floor before completlon of work in each shift {10 minutes to

be reserved for the purpose). ;

4 Itis |mportant to put 55 activities into everyday practlce under participation of all workers.




1 Case A

Description of Problem
58 was not carried out well.

Diagnosis and Recommendation
Practical guidance for carrying out 58 was given (Refer Photograph 1 to 3).



Photograph No. 1: the State of 5S in the Zinc Plating Shop

The Previous State of 58 in the Zinc Plating Shop




The Present State of 5S in the Zinc Plating Shop

The drums used on a less freuent Road and Goods storage areas were
Were moved to ancther place clearly separated by yellow line

A shelf were installed bside the A job thicket is attaché on every
Wall for small size goods ‘package for easy identification




Photograph No. 2: the Improved Housekeeping

Incoming Goods storage areas

Alphabet ABCD are indi'cated_on the floor

Outgoing Goods storage areas

Number 1234 are indicated on the floor




Photograph No. 3: the State of 5S in the Chemical Store

The Previous State of 58 in the Chemical Store




Case Study Summary of Enterprise Diagnosis and Guidance

Cisteaegory N[ T Division / Process
MW-6 Productlon management Galvanizing workshop

2ndcategory Al Industy | ~ Sector / Product

Work management Metalworktng Electroplating

Impr’ox)’ement of the jogging method

l D:agnosm

A work plece is attached toa platmg hanger one by one usang steel wire. It takes considerable
time to attach and detach work pieces. Waork efficiency should be improved by providing a
specially designed jig to allow quick attaching and detaching of a work piece.

M Guidance:

1) To deslgn and make “S" shaped or“c” shaped ]IgS accordlng to the shape of each work puece
2} At present, the manager designs a jig for a new product, which is made by the maintenance
shop and is furnished to the plating shop. However, quantity is not sufficient and steel wire

- continues to be used for jigging. Foremen in the plating shop complaint that the maintenance

shop does not make jigs despite their request. It was advised to establish an internal rule for
making of special jigs to assure availability according to the needs.

| Response of the enterpnse (as confirmed during the follow- up actwity)

During the follow-up survey, steel wire was still used for many jigging operations. During the

detailed diagnosis, special jigs were increased and the rule was established. (See attached
photographs)

B Other relevant points (|ssues to be solved and problems remalned)

It is important to make a speCIaI ]lg for work pieces that are received in specn‘" c quantltles which

- helps improve work efficiency. As field workers tend to insist on the traditional work method,

improvement measures should be planned and executed on the basis of detailed analysis of
current problems,




1 Case A

Description of Problems ‘
Some un-plated products are hanged on the hanger with wire. This method is
unproductive. '

Diagnosis and Recommendation _

Products which can be hanged with a hook should not be hanged with wire at all. By
using hooks productivity will increase. The hooks should be stored in an easily
accessible manner at a designated place,



Photograph: Imbrovement of the Jigging Method

Steel wires were used for Jigging

The Improved Jigging

'C’ type hooks are used for Jigging at present



 Case Study Summary of Enterprise Diagnosis and Guidance

1st category o DIVISlon/PI’DCESS o
MW-7 . Product|on management : ' Brass die -casting workshop
e dcategory o AL Industy v Sector / Product
Quality control _' Metalworking _ Die-casting

—

Reduiction of percentage defective

l Dmgnosrs

“When the study team visited the . company for prehmlnary dlagn05|s the manager dld not have

detailed defect data because he believed that defective castings could be reused by molting. While
- he estimated the perceritage defective at around 10%, the study team observed that 33 out of 120

castings were rejected (27.5%) and returned to a retaining furnace. Given the high percentage

~observed during the brief visit, an actual percentage defective would be much higher than the

estimate.

While déefective products are reusable they incur additional c05ts including the electricity charge

* for melting, labor and consumabie costs for melting and casting, and thus reduction of the .

percentage defectwe isa crltlcai factor for the company's management.

[ ] Gmdance

1) To collect and record defect data by full- tlme staff in order to understand the situation
accurately; - '
2) To analyze data and ldentnfy major defect phenomena
3) To identify a cause for each phenomenon and devise corrective measures;
4) To learn about the use of QC techniques for data analysis, identification of cause, and the
development of corrective measures (taught in the form of lecture and practical training);
~ 5) To count the number of defects found in final inspection by type (phenomenon); and
6) To prepare boundary samples for appearance inspection to prevent variation of judgment
results among inspectors. .

| | Response of the enterpnse (as confirmed durlng the follow- up acttvnty)

The above recommendations were ‘mostly |mplemented at the time of the foilowmg survey ”odnhg
~the detailed diagnosis, an implementation plan for defect control measures was established using
QC téchniques. The company plans to implement an action plan on its own,

[ | Other relevant pomts (|ssues to be solved and problems remamed)

Critical for proper factory management is a continuous cycle of probiem identifi cation, p!annlng of
corrective measures, execution, and evaluation of results. The company is now expected to
execute its action plan to reduce the percentage defective in an effective manner.,




1

Case A

Description of Problems
There were many defects produced int casting,

Diagnosis and Recommendation _

* Install easy counter meters and collect the rejecled quantity. The cause of the
number of variations in the reject quantity for every shot must be analyzed (Sce
Attachment A).

+ It is nccessary to collect rejected qﬁantilics from cvery inspection process at each
shift, and to analyse the causes of the rejects. The countermeasures to the reject
should be token on the basis of causes analysis (See Attachment B).

« Improving the registration of classification of castings (See Attachment C).

* How to analyze and classify the data of defective castings (See Atlachment D).

. Suggcstiohs for how to decrease the defective castings (Sec Attachment E).



Attachment A Inspection Record on Die Casting Process

Mame of Product 7 Inspector
Machine No. Checker
Die No. _ MNumbers of Cavity Causc of rejects
Numbers | Numbers | Numbers |Rejective | =z | o [SQ | B | @
Date | Shift of of of Rae  [E 127 |2 (E
Shot Cast. Rejects (%) E % §. g' 2
Weekly
Total




Attachment B-1

Inspection Record on Dimensional Inspection with Gauge

Name of Producl

Inspector

Checker

Cause of rejects

Total

' Numbers | Numbers | Rejective |ao o | o | 5| o
Date Shift of of ~Rae 2R 2 ol g
: Inspection | Rejects (%) 2 w | e} @
) E| S
Weekly




Attachment B-2 Inspection Record on Visual Inspection

Name of Product

Inspector

Checker

Rejective

Cause of rejects

Total

. Numbers | Nombers O Q e
Date Shift of of Rate =3 = % :’::',}
: Inspection | Rejects '(%) 2 :’% § @

Weekly




CATEGORY OF SHOT CASTINGS

Total Cast Quantity [12 pieces x The number of shot]

Rejected Castings

Castings used other
purpose

Caussd by the
mistake of
operator

(A)

Caused by the

mistake of

operator

and/or the poor

maintenance of die
(A/B}

Caused by the
poor maintenance
of die

Worming up [Samples for
shot of Die |inspection

) (© ()

Good Castings

Should be counted as Reject

Shouid be counted as
Others

Should be counted as Good Castinés

Rejected Castings

Castings used
other purpose

e {A)

— (A/B}

— (0

—— D)

*Die Lube (Excess die lube)

*Small Slug {Lack peuring metal)

*Dropped in tray

*Porosity (Lack pouring metal/Excess piston {ube/Molten metal)

*Stuck on the die (Lack die lube/Heat check/Temp. of die and malten metal)
*Slug stuck on the tip of piston {Lack of lube/Heat check/Temp. of molten metal}
*Fell off (Lack die cleaning/Heat check/Temp. of die)

#*Distortion = Bent Casting {Lack die cleaning/Heat check/Temp. of die)

*Surface finish = Rough surface {Lack die cleaning)

*Cracked : '

*Problem of dimension
*Heat check

*¥Worming up shet of Die {Uniformity of temperature of die)

*Samples for cutting test (Forosity}
*Samples for dimensional test {Accuracy)

Attachment C



Attachment D

29.10.2001
Questionnaire
1. What means the numericai value written down in the “*Cmu Shots” column?
2. Does "S/lube” mean Sleeve !ubé?

3. What thing is Beep?

Although two kinds of marks are registered in the column of “Beep”,
are their meanings different? :

4. Reject codes
4-1. What defect is "Die lube”?

4-2. What defect is “Fell off"?

4-3. What defect is “Surface finish’?
4-4, What defect is "Distortion”?
441, Why do you think “Excess die lube” is done?

4-4-2. How is “timing of spray” decided?
- have you any standard?
- Is it left to judgment of a worker?

4-4-3. How is the length of spray time (volume of lube) decided?

* have you any standard?

+ Is it feft to judgment of a worker?

4-5. What defect is "Bent tastings"?
5. Why does Core finish happen?

6. Although Cavity occurring defect in the same die is changed, why do you think
it changes?



Attachment E

How to decrease the defective outputs/phenomena?

1. Have an accurate grasp and kecp records of the defective outputs/phenomena

together with the conditions of occurrences

What should be recorded?
1-1. Conditions of occurrences
1) Number of rejected outputs, description on defective phenomena, and rates of
rejection. |
2) Position on the die, where the defect occurred.
3)' Distribution of defects among the working time (change in defect occurrence
in rélationship with the time elapsed since start of the work).
1-2. Working conditions |
Be sure to record all the abnormal phenomena and troubles you found, such as:
1) Actions and working nicthods taken by the operator, when the defect occurred.
2) Condition of the dic, and operational condition of casting machinc; ctc.

3) Condition of holding furnace, and the state of molten metal, lubricant,etc.

2. Make analysis of the defective outputs/phenomena
What should be analyzed?
2-1. Frequency by type of defects

Categor.ize the defects, and count the number of defects by category based on the
date recorded.  Visualize the results using the following tools:
1) Total up the data in a table.
2) Express the data ina graph.
_ 3) Make a Pareto chaft. _
2-2. Relationship between the working conditions and the occuirence of defects
Study corre_:lalioh between the working condition as the possible cause, and the
occurrence of defects as the effect, using the following methods:
1) Stratification
Stratify the data to identify the correlation between the following:
- Dies used vs. frequency of réjcction

Can you find out any differences in the frequency of rejection among dies of



Attachment E

No. 30, 33, 34 and 3067

- Operators vs. frequency of rejection
Can you find out any differences in the frequency 6f rejection among
Opcerators A, B, and C?

- Shifts vs, frequency of rejection
Can you find out any differences in frequency of rejection between night shift
and day shift.

- Working time zone vs. frequency of rejection
Can you find out any difference in frequency of rejection among the starting

30 shots, shots in the middle of working time zone, and the last 30 shots.

3. Study the cause of defects
3-1. Study the working conditions _ _

Study the difference in the working conditions, if the difference was identified in
frequency of rejection among the working conditions, as the results of the data
stratification.

3-2. Cause and Effect Diagram (Fish bone)
Study the cause of major defective outputs/phenomena using Cause and Effect

Diagram (Fish bonc).

4. Take action lo prevent the defective outputs/phenomena
4-1. Action on the basis of the stratification result |
Test operation ada'pting the working conditions, which was identificd as that of
less defects on the basis of the stratification study.
4-2. Action on the basis of the study results using Cause and Effect Diagra_rh
Examine the factors technically, which were identified as the possible causes of
the defective outputs/phenomena through the analysis of Cause and Effect Diagram.
On the basis of results, test operations varying the major influencing factors of

working conditions thus identified.

5. Evaluate the actions taken, and standardize the measures
5-1. If the resull was satisfactory:

If the defects decrease to a satisfactory level, prepare a working standard
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incorporating the working conditions tested.
5-2. If the results are not satistactory:

Repeat the tests varying the factors of working conditions, while studying the
possible causes of the defects, When the defects decrease to a satisfactory level,
prepare a working standard incorporating the working conditions thus obtained,

5-3. Device preventive measures
Besides preparation of the working standard, it is also important to define clearly
"about the control itcms, control methods, and responsible supervisors of them,

making the QC process flow chart.

6. Process control by means of p chart or reject ratio graph

Control the manufacturing process by daily reject ratio,

I A | .+ Upper control limit

ONeI 1090 b
I

When a reject ratio goes over the upper control limit, the manufacturing process

should be considered abnormal,

Be sure to analyze the defective outputs/phenomena, after that, make correct

countermeasures on the process.



Case Study Summary of E'nte'rprise Diagnosis and Guidance

~ lstcategory e ' ) Dlvision/ Process )
MW-8 Product1on managenfent - Brass die-casting workshop
2ndcategory o M| Industy | Sector/Product
Quality control ' Metalworklng | Die-casting

Promotion of quatity control using thé QC flow sheet

I DlagnOSIs

The company plans to-manufacture alumlnum die cast, automotive parts and make prototypes

For automotive parts, the ability to secure and assure quality is most important. This should come
from quality assurance activities in all production steps. The QC flow sheet is an effective tool to
support systematic quality control and it is desirable to establish a quality control system using the
QC flow sheet and its related quality control techniques.

l Guidance:

Field gu:dance and tralkﬁln't'g is prowded in the fol[owmg areas:
1) Preparation of a production flow sheet for die castings; and .
2) Preparation of a QC flow sheet for castings constituting engine parts.

I Response of the enterpnse (as confirmed dunng the follow-up actiwty)

" During the follow- -Up survey, the QC flow sheet was not used and a further recommendation was
made.

l Other relevant points {issues to be solved and problems remamed)

As the quéhﬁf coht?bf system usmg the QC Row sheet is considered to be a success factor for
production of automotive parts that is planned by the company, it is strongly recommended to
introduce the QC flow sheet as the first step.




1

Case A

Description of Problems
Quality Control based on QC flow sheets was not carried out,

Diagnosls' and Recommendation
* It is necessary to make a QC flow sheet and to promote the systematic quality
control (Refer Attached Page 1).

* Practical guidance on how to categorize the defective castings (Pareto chart), how
-to analyze the causes of defects (Cause and Effect Diagram), and how to make the
countermeasures for the defects (Refer Attached Page 2 - 8).



Observed Manufacturing Flow Chart
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Attached Page 1



DATA FOR MAKING THE PARETO CHART OF DEFECTS IN CASTING. PROCESS

Cthers e.g. Reject

Die No. CaDsatigg Batch No. | Die Lube Stickin Die| Fell Off | Cracked | Distorfion Di;o_’f,'::f sol:g;:ti%k' Srnall Slug Dr;;;zd_ set l::;?nsur.f. Total ;g;_ar:g R(a;sio
34 13.09.01] R1347 270 77 103 39 2 60 48 24 0 3 676 6,600 10.2
34 170.9.01] R1380 482 112 30 7 11 120 120 72 1 G 955 6.600 14.5
Sub-total 752 189 133 96 13 180 168 96 1 3 1.631] 13,200 124
36 19.09.'01] R1384 96 10 25 0 65 36 228 60 22 2 544 6.600 8.2
36 4.10.01f R1404 59 78 21 46 2 48 144 0 3 i8 420 6.600 6.4
36 9.10.'011 R1409 239 147 681 0 1 108 312 12 5 71 899 6.600 13.6
36 11.10.01] R1413 356 141 32 0 6 24 60 84 9 41 813 6.600 12.3
Sub—total 750 376 146 46 74 276 744 156 39 69 2,676] 26.400; 10.1
|
Totat of 34 + 36 1,502 565 279 142 87 456 912 252 40 12 4307 39,600 10.9
Order of quantity O 3 &) o) 8 @ @ & [ ap
Order of guantity @ o)) ©) @ ® © D @ @
; : QOthers e.qg. Reject
Die No. Canézg Batch No. | Die Lube S[;Egpissttl;k Stick in Die Diﬁfaej Fell Off | Smail Slug| Cracked | Distortion D':Jf??.;d set uF;iJnsurf. Total szﬁ gl Réﬂa:!):io
A
34 13.09.'01} R1347 270 48 77 60 103 24 89 2 0 3 676 6,600] - 10.2
34 170.9.'01] R1380 482 120 112 120 30 72 ] 11 1 0 955 6,600 14.5
Sub—-total 752 168 189 180 133 96 a6 13 1 3 1,631 13,200 124
36 19.09.01| R1384 96 228 10 36 25 60 O 65 22 2 544 6,600 8.2
36 4.10.01] R1404 59 144 78 48 21 0 46 2 3 19 420 6,600 6.4
36 8.10.01] R1409 | 239 312 147 108 68 12 0 1 5 7 89¢ §,600 13.6
36 11.16.01] R1413 356 60 141 84 32 84 0 i) 9 41 813 5,600 12.3
Sub—total 750 744 376 276 146 156 46 74 39 69 2.676] 26400 10.1
L
Totat of 34 + 36 1,502 912 565 456 279 252 142 87 40 72 4307 38.600 10.9
Accumulated total 1,502 2,414 2,979 3,435 3714 3,966 4,108 4,195 4,235 4,307 4307 39600 109

Attached Page 2
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CAUSE AND EFFECT DIAGRAM (No. 1)

. Die
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Temperature ‘
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\ Toomuch
Concentration - >

Molten Metal } - Too ow |
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CAUSE AND EFFECT DIAGRAM (No. 3)

Tip of piston Operator
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CAUSE AND EFFECT DIAGRAM (No. 5)
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Operator

 Maintenance  “pogy | ¥~ Doamazed
Old die | S— - Heat check | : —
e N  Volume
| TeosoR L ohand Dirt
\ e Spray
ool ~ _ Method

' »| Stuck on the die

Temperature Qonceitriﬁ?g__ — /
Molten Metal Toolow - Lubricant

Attachment Page 6



CAUSE AND EFFECT DIAGRAM (No. 7)
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CAUSE AND EFFECT DIAGRAM (No. 8)
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Case Study Summary of Enterprise Diagnosis and Guidance

st category | DWISmn/Process i
MW-9 Productron management Brass die-casting workshop
_....2nd category WL Industey | Sector/Product
Work management ' Metalworking : Die-casting

\ Subject

Establishment of standard work time for' the casting process

l Dragnosrs

The company wishes to establish standard work time for castrng operatlons “There are rough[y
two approaches to this: to determine it from theoretical values and machine performance data;
and to set it on the basis of actual data.

B Guidance:

To conduct time study of the cast!ng process ten times and to obtarn the average data except for
anomalous time, and adopt it as standard work time,

] Response of the enterpnse {as confirmed during the follow-up actwrty)
Time study was performed as recommended and the present work time was estimated.

M Other relevant points (rssues to be solved and prob]ems remained)

If efforts continue on the basis of the present work time data, the company will be able to
determine the improvement results in terms of specific value. Notably, the casting cycle time
varies greatly with the mold’s conditions. It is desirable to maintain the molds in good condition
for the benefit of quality improvement, productivity improvement, and the increase in machine’s
operating efficiency. '




1 Case A

Description of Problems
A standard cycle time in the casting process was not set.

Diagnosis and Recommendation
‘A standard cycle time should be set based on data from the actual production at the
workshop. The time should be measured for every work step at 10 times, and the average

value is used as a new standard time (See attached Table).



Table:

Cycle Time Analysis of Die Casting Process

Date of observation & measurement

Observed and measured product name

Observed & measured by:

No. of used machine

No. of used die

Used times of die

No. of Details of work Duration {second)
Work step 1 Z 4 5 6 7 8 9. 16 | mean

1 Cleaning and Splaying of parting agent

2 Closing of die

3 Pouring of molten metal

4 Press and solidification |
5 Opening of die

6 Taking out castings

A Cycle time (142+3+445+6)

B Total idle time

Total Time (A+B)




Case Study Sun'imary of Enterprise Diagnosis and Guidance

. lstcategory .gf - DlVIswn/P[oceSS e
MW-10 - Productlon management  Brass die- -casting workshop

o Pndetegory W Industy 1o Sedtor/Product
Work management Metalworkmg _ a Die-casting

laccurate estimation of die casting machines’ operating rate

l DIaQHOSlS

“The Nopérétrmg rate of die cast:ng machines is not accurately estimated. It is one of the essentialm
indices for productwlty improvement.

n Gmdance

" Field gwdance s given to teach the method for est|mat|ng the operating rate, o

] Response of the enterprise (as confirmed during the follow-up actlwty)
 The company counts and records the number of shots per hour and shift.

W Other relevant pomts (assues to be solved and problmms remamed)
If efforts continue on the baS|s of the measured data, the company will be abie to determine the
improvement results in terms of specific value,

The casting cycle time varies greatly with the mold’s conditions. It is desirable to maintain the

molds in good condition for the benefit of quality improvernent, productivity improvement, and the
increase in machine s operating efficiency.




1

Case A

Description of Problems
There were no reliable data on actual working hours for the die-cast machines.

Diagnosis and Recommendation
The number of shots per hour and per shift should be counted and recorded,
1) It is necessary to collect the operating ratio for every shifl.
Real working hours: A= (thc number of shots in 1 shift x standard cycle time)
All working hours:  B= (8 hours per 1 shift) |
Operating-ratio= A /B x 100
2) It is necessary to record the number of shots in every hour (Sec attached Tablc).



Table: Operation ratio Record on Die Casting Process

Daile Shift | Recorder _
Name of Product ' Checker
Machine No. Dige No, Numbers of Cavity
Time Target Actual Operating :
Shots Shots Ratio - Remarks
(A) (B) (A/B_ X 100)

Remarks; Target shots = 3600 seconds(1Hr) < Standard cyele time



Case Study Summary of Enterprise Diagnosis and Guidance

o Astcategory 4. . Division / Process _ o
Mw-11 Production management Brass die-casting workshop

 2ndcategory Industry : ! Sector/Product -

b
——— . L. R
!

Work management Metalworkmg

Die-casting

. Im.provement of the work enviranment in the casting shop

I Dlagn05|s

“Smoke comes out of the die casting machlne as molten metal is poured and fi Iis the shop. Proper
ventilation i5 required. : :

l Gmdance

It is advised to provide a ventilation hood above the mold for the die casting machlne and the
pouring point where smoke is generated.

l Response of the enterprise (as confirmed during the foliow -up activity):

The ventilation hood has been mstalled above the mold but is small and does not suck smoke
completely.

l Other relevant pomts (issues to be solved and problems remained):

" The ventilation hood should be expanded to the pouring po;nt"for better ventilation.




1 Case A

Description of Problems
The workshop was filled with smoke from the die-cast machines,

Diagnosis and Recommendation
A large ventilating hood should be installed with the die-cast machines.



Case Study Summary of Enterprise Diagnosis and Guidance

0 lstcategory 41 - Dwtsmn/Process

Mw-12 Pr-oductlon management o Brass die- castmg workshop 7
 2ndcategory || .. Industy . Sector/Product

55 Metalworking ' Die-casting

Introduction of 55 practice

I Diagnosm

 The shop floor is unt|dy and poorly cleaned, No poster OF notice to encourage worker's morale is
posted in the shop.

l Gwdance

(1) To |dent|fy and dlspose articles that are not used, and collect and assort those in use and store
them orderly; and

(2) To plot key production targets and actual data (e.g., percentage defective, production volume
and productivity) in a chart or graph, and post it in a visible location to rais_é awareness of workers,

l Response of the enterprise (as confirmed during the follow—up actlv:ty)

None of the recommendations have been implemented and the manager does not have much
interest.

l Other relevant pomts (issues to be solved and problems remamed)

“Itis important to motivate the manager to realize the need for 55 activities. He showed some
interest in the results achieved by other companies that implemented our recommendations after
the detailed diagnosis.

It is recommended to motivate him further by giving a field tour at companies in the “bench club,”
which conduct 55 and small group activities,




1 Case A

Description of Prob_lems
The workshop was not cleaned. There were no posters Lo raise the morale of workers.

DIagnole and Recommendation

58 should be introduced with the initiative from management, It is necessary to put
up the daily actual result of defective rate, production quantity, and productivity with the
“target value, on some graphs or sheets in the workshop (Sec attached Figure).

This will create transparency and improve employee's morale.



(04) a1y aanoelay )

Figure

20
19
18
17
16
15
14
13
12
i1

[ R S VU R i I - N e )

Graph to Rejective Rate on Die Casting Process

For reference only - | |
(To make this king of graphs on Production Quantity, Productivity too.)

Target value

oy

[

LSE )




- Case Study Summary of Enterprise Diagnosis and Guidance

L lstcategory M| Division / Process
© MW-13 Metalworkmg tedmology Brass die-casting workshop

ndeategory M. Iedusty - | Sector/Product
. Die-casting Metalworking f Die-casting

Maintenance of dies

l Dlagn05|s

'Approxnmateiy 60% of defects are attributable to poor mamtenance of dies. To reduce defects,
therefore, the highest priority should be given to better maintenance. - The more the die is used
(increase in the number of shots), the more head cracks occur in the die due to heat from the
molten metal. A heat crack makes separation of the product from the die difficult, thus increasing
the casting cycle time. The longer cycle time adversely affects the die’s head balance and causes
various defects,

| W Guidance:

Ttis recommended to determlne a standard die repa;r cyc!e on the basis of the reiatmnshlp
between the number of shots and the percentage defective. :

W Response of the enterprise (as confirmed during the follow-up activity):

During the detailed diagnosis, the study team collected and analyzed defect data. It was reveafed that
~ the percentage defective for dies with 10,000 or less shots was 13%, those with 19,000 shots 28.8%,
~ and 21,000 shots 31.8%. According to the manager, the die making shop does not have enough
" capacity to increase the repair frequency, and the problem will be addressed when the shop capacity is
expanded in the future,.

l Other relevant pounts (lssues to be solved and prob!ems remained):

Proper maintenance of dies is critical for the die casting process. To reduce the percentage
defective significantly, the repair frequency should be increased. -




1 Case A

Bescription of Problems

PDC's biggest bottleneck arca is the tool room. Over 60% of the rejects are dic
related. The data for the time to repair used dies is not understood quantitatively. Cycle
time is different on a new die and a used die. In order to decide a reasonable timing on

die repair, such data are necessary.,

Diagnosis and Recommendation ' .

Dies should be maintained and repaired appropriately. There are seven dies in use at
present, which makes it possible to investigate how the cycle time differs on a new die and
a used die. | _

It is necessary to investigate how the cycle time is different on a new die and a die
used repeatedly, and to find the proper repairing timing from these data (See. attached
Figure),
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