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Case A

Description of Problems

Two guide scale sliders have been installed on the shearing machine with distance of
1.5 m apart. Steel plates exceeding a width of 1.5 m are guided with the sliders and
those less than 1.5 m width are not guided resulting in two workers support the
narrow steel plate by hand in the shearing process. Furthermore, because the length
of guide sliders and scales is 1 m, steel plates that must be sheared with a length over
Im is scribed/marked at the first, then sheared resulting in unproductive work.

During bending, two workers hold, adjust and align the plate prior to being bent to
the required position. This method of operating is time consuming and not

productive.

Diagnosis and Recommendation

An additional guide slider should be installed in between the two existing guide
sliders for the shearing of narrow sheets. In addition, the guide sliders and scales
should be extended using sliding bars (See Photograph 1).

A guide slider should be installed at the same height as the bending jig, which would
make holding the steel plate unnecessary. Workers can now concentrate on the

adjustment of bending position (See Photograph 2).



Photograph 1 Improvement of the guide sliders
of the sharing machine

The present state
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Photograph 2 Improvement of working method
at bending machine
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1 Case A

Description of Problems

When it comes to the marking of specific components, workers refer to a dimensional
diagram situated on the wall of the workshop, which indicates bending position.
Thereafter they calculate the necessary dimension and select a gauge with the same length
as the calculated dimension and scribe/mark the bending position on the required steel

plate.

Diagnosis and Recommendation

All bending positions should be indicated with dimensions from the base line on the
dimensional diagram. It makes the marking of work easy because the calculation of
dimensions becomes unnecessary and this also avoids calculation errors (See Sketch &
Photograph).



Sketch & Photograph: Improvement of dimensional diagram

The Present State

A dimensional diagram stuck on the wall of workshop
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Recommendation

Base Line
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23 43
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22 80
A\ 4
30 110

The dimension from base line to each bending position should be also
shown.
It makes the marking off with gauge easy.
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1 Case A

Description of Problems
In the assembling process of enclosures, doors are repeatedly opened and closed for
the purpose of adjustment and alignment, resulting in a possible damage to the surface

finish of these products due to a lack of protection.

Diagnosis and Recommendation

The door should be protected with transparent plastic sheet at damage prone areas.
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Case A

Description of Problems

1) During the punching process, steel plates of 1.6mm thickness are punched with a
hole of approximately S0mm in length and 7mm in width using a manual press
machine. Due to the insufficient machine press capacity, the punching process has
to be repeated several times until the required hole is punched.

2) The transportation of bulky and heavy finished products from the assembly area to
the dispatch area is done with the use of a trolley. From here the product is hoisted
onto a vehicle with the use of a chain block. This method of operating is

unproductively and dangerous.

Diagnosis and Recommendation
1) Punching machine with larger capacity should be used.
2) A suspension hoist should be installed for the transport of goods and would result in

increased productivity and safety.
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Case A

Description of Problems
1) The dies and punches for bending and pressing are not properly labeled and stored,
resulting in loss of time in the locating of these tool when required.
2) All the dimension tables, which indicate the size of steel plates to be cut, are located
on the worktables. The condition of these documents are very dirty and difficult to

read and can result in interpretation errors.

Diagnosis and Recommendation
1) These dies and punches should be arranged and given control numbers. Their
storing address should also be indicated at the storage place. It makes the finding
of required dies and punches easy, and reduces the changing/setup time.
2) Only the necessary dimension table for the days work should be placed on the
worktable and should be placed in transparent plastic jackets to prevent them getting
dirty.



Photograph 1 Improvement of the jigging & de-jigging works

The present state
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Case A

Description of Problems
1) Pipe cutting process
Pipes are cut to size by the use of a cutting grinder. The operator of the cutting
grinder measures and decides the position of the stopper for the required length of pipe
with the use of a convex ruler.
The set-up time of the stopper is long and contributed to poor working efficiency.
2) Pipe bending process
Pipes are bent by the use of a pipe-bending machine. There are four separate
stoppers installed on the pipe-bending machine for the purposes of fixing the bending
position of the pipe in the length direction.
The set-up time for this process is long and working efficiency is poor. The
required position of the stopper is measured with the use of a convex ruler; thereafter

the stoppers are locked in position by a wrench.

Diagnosis and Recommendation

1) A tape scale should be attached on the pipe-supporting guide improving the
efficiency of setting up (See Photograph 1).

2) A tape scale should be attached on the stopper guide. Moreover, a tool should be
attached to each locking bolt so that it is possible to be locked by one-turn. This
method of working reduces set-up time and increases working efficiency (See
Photograph 2).



Photograph 1 Improvement of the pipe positioning
on the cutting grinder

The present state
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Photograph 2 Improvement of the pipe positioning
on the bender

The present state
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1 Case A

Description of Problems

Pipe length and bending angle can be fixed by this type of pipe bending machine but
the rotation direction cannot. The rotation positioning of pipes depends on worker's
intuition, because there is no measuring method on the bender. As a result, the U-shaped
pipes are twisted and are not parallel, resulting in poor quality and difficulty in welding

assembly.

Diagnosis and Recommendation

Install a jig on the bender so that parallelness can be measured. The accuracy of
parallelness is improved by the bending of pipe with the use of this jig. The company
should in the future consider the upgrading the pipe-bending machine to one that is able to

specify angles so as to improve the accuracy of parallelness (See Sketch).



Sketch: Improvement of pipe setting on the bender

The present state

The rotation positioning of pipes depends on worker's intuition,

because there is no measuring method on the bender. As a result, the
U-shaped pipes are twisted and are not parallel, resulting in poor quality
and difficulty in welding assembly.

Recommendation

Reference Measure
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1 Case A

Description of Problems

The bent pipes are either carried by hand or put onto a palette and carried to the
welding area. The palette is bulky and heavy and is therefore an impractical mode of
transferring components to the welding area. This method of operating contributes to low

productivity.

Diagnosis and Recommendation
Four wheels should be installed at the bottom of the palette making the transport of

pipe to welding area easy and increases productivity (See Sketch).



Sketch: Improvement of the transference on the bent pipes

The present state
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Case A

Description of Problems

The assembled frames are temporarily stored on a shelf above the cutting grinder due
to space restrictions until they are ordered. It is very difficult and dangerous to
store frames on the shelf and there is also a possibility of them rusting because of
being stored in a non-painted state.

The arrangement and order of the shop floor is poorly co-ordinated. Good
housekeeping is the first step of shop management, and without it, any shop cannot
expect reduction of defects, yield improvement and better production management,

and cannot improve the morale of workers.

Diagnosis and Recommendation

There is a lot of scrape and off cuts in the workshop, which should be arranged and
all obsolete items disposed off. The newly created space can be used as storage for
painted frame (See Photograph).

5S activity needs to be implemented. This can be done by referring to the case of
the 5S activity introduced at the seminar. Organization and promotion are

necessary.



Photograph: Improvement of 3S

The present state

Recommendation

The scrape and off cuts in the workshop should be arranged and all
obsolete items disposed off. The newly created space can be used as
storage for painted frame.
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1 Case A

Description of Problems
The welding of frames take place at the end of the workshop, whereas grinding is done
at the entrance of workshop and painting is done outside. This flow of work is contrary to

proper workflow and the distance between operations is too far apart and unproductive.

Diagnosis and Recommendation
The factory layout should be revised so as to eliminate double handling and improve

workflow (See Sketch).



Sketch: Improvement of the workshop layout

The present state
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The factory layout should be revised so as to eliminate double handling and
improve workflow.




MW-30 \




1 Case A

Description of Problems
1) The safety cover of the cutting grinder is too small. It is very dangerous, if the
grinding disc had to break.
2) The operator of one of the machine presses has to step on a make shift platform due
to the unsuitable height of the machine press. This method of operating is not only

dangerous but also unproductive.

Diagnosis and Recommendation
1) The safety cover should be expanded (See Photograph 1).
2) The table should be adjusted to a suitable height (See Photograph 2).



Photograph 1 The cutting work of pipes

The present state

1. Although a scale is installed on the guide, operator is
required to adjust the length of pipe each time because
there is no stopper for length adjustment.

2. The cutting grinder is dangerous due to the safety cover
being too small.

Recommendation

1. A sliding stopper should be install on the guide.
2. The safety cover should be expanded.




Photograph 2 The pressing work for flange

The Present state

The operator of one of the machine presses has to step on a make shift
platform due to the unsuitable height of the machine press.
This method of operating is not only dangerous but also unproductive.

Recommendation

The table should be adjusted to a suitable height.
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Case A

Description of Problems

A steel box in which pipes are stored prior to welding is situated between two
welding worktables. It is difficult to pick up the pipes located in the far end of the
box due to the narrow space.

Steel plates sheared by shearing machine are put on the floor beside a bender. The
plates are prone to damage when they are bent by the bender with dust adhered.
Productivity becomes poor firstly because the steel plates are put on the floor, then
the operator of the bender picks them up. There is loss of time due to this method

of operating resulting in low productivity.

Diagnosis and Recommendation

A vertical steel box should be made and installed in front of the wire fence. It
makes the accessibility of pipes easy and results in increased productivity (See
Photograph 1).

The storing table of the steel plates should be made and installed adjacent to the
bender. It prevents damage from dust, and increases productivity (See Photograph
2 and Sketch 1).



Photograph 1 The steel box for pipes store

The Present state

Recommendation
A vertical steel box should be made and installed in front of the
wire fence.
It makes the accessibility of pipes easy and results in increased
productivity.




Photograph 2 The steel plates sheared by shearing machine

The Present state

Recommendation

The storing table of the steel plates should be made and
installed adjacent to the bender. (See Sketch 1)
It prevents damage from dust, and increases productivity




Sketch 1 The Layout of the factory
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Case A

Description of Problems

Parts are hand-transported form the component shop to welding shop. Often
insufficient and excessive components are transported to the relevant working areas.

The steel plates are bent, thereafter welded to form completed cases. These cases
are stored on the floor beside a hoist. This method of storage makes it difficult to

know the size and quantity of these cases and contributes to poor space utilization.

Diagnosis and Recommendation

Small carrying palettes that have sufficient space for 5 sets of silencer components
excluding case should be utilized. When the palettes are filled with the components,
they are transported to the welding worktable. This eliminated insufficient or
excessive parts being transported to the welding worktables. The carrying palettes
for cases should be utilized separately to avoid the bulkiness of palette.

The cases should be stored according to size on a shelf, which must be situated
adjacent to the hoist. When the stock of a certain size reduces until the specified
minimum quantity, then that type of case will be produced till the space on the shelf
is full. By this control method, the problem of shortage and excessive stock will be

resolved.
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Case A

Description of Problems
1) Many kinds of jig for tail pipe assembling work are hung on the store stand. It is
difficult to find the necessary jig due to them being not labeled properly.
2) The work place has reduced in the pipe cutting shop because there are too many
obsolete products.
3) Many hand tools are hung on the hanger in a toolbox, which is situated on the wall of
the welding shop. It is however difficult to know what tools are in use due to

inadequate labeling.

Diagnosis and Recommendation
1) Jigs should be clearly labeled, showing their name and control number. Their
storing address and control number should also be shown on the storing stand. It
makes the accessibility of jigs easy and increases productivity (See Photograph 1).
2) Products should be arranged and obsolete products disposed off.
3) The shape of each tool should be drawn on the hanging board, which would indicate

which tools are in use as well as the proper position of the tools (See Photograph 2).



Photograph 1 The assembling jigs for tail pipe
and the store stand

The Present state

Recommendation

Jigs should be clearly labeled, showing their name and control humber.

Their storing address and control number should also be shown on the
storing stand.

It makes the accessibility of jigs easy and increases productivity.




Photograph 2 The hand toolbox in the welding shop

The Present state

Recommendation

The shape of each tool should be drawn on the hanging board,
which would indicate which tools are in use as well as the proper
position of the tools.
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1 Case A

Description of Problems
The daily production quantities of components are not known at every workshop

process.

Diagnosis and Recommendation
The data of actual production quantities should be collected and analyzed to know the

conditions of production. The problems of the workshop will be clear by analyzing of

production data, and countermeasures to the problems will be taken easier.
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1 Case A

Description of Problems

The reasons for the stock floor being crowded resulting in inefficiency are that
receiving materials for work, shipping of products, painting and final inspection and
storing of Machining jigs, old equipment and materials are carried out in this area. The
baskets with the castings are stacked 5 high this is not only dangerous but also makes it
difficult to lift the baskets up and down.

Diagnosis and Recommendation
(See Sketch & Photographs)
The set up of the stock floor needs to be rearranged in order to get the most efficient

usage by placing all needed articles into the right position.

1) The stock place for materials and products has to be separated from the painting
space and the final inspection place.
2) All existing articles have to be sorted and only the articles needed on the stock floor

should be kept and placed into the right position. See positioning below.

e (astings and materials: Stock floor

e Completed products: Stock floor

e Old equipment and unused material: ~ Dispose

e Machining Jigs: Machine shop

3) The baskets should be stacked 4 high in order to be safe.



Sketch: The Present Layout of Stock Floor
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1 Case A

Description of Problems
Observing the work flow of the steering knuckle the following was noted. Four

machines located in distant areas on the factory floor are used to produce this main product.

Diagnosis and Recommendation
The layout for this procedure needs to become a straight line workflow in order to

lessen transport distance of the work between processes (See Sketch).



Sketch: The Present Flow of Steering Knuckle
in the Machine Shop

Stock
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Machine Shop

Recommendation
The layout for this procedure needs to become a straight line workflow in
order to lessen transport distance of the work between processes.
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1 Case A

Description of Problems

Steel baskets are used for storage and transportation of the products in the machine
shop, it is impossible for a worker to lift the filled basket by hand because it is too large
and too heavy (Size: 1,500 mm L x 900 mm W x 600 mm H).

The worker is currently moving the product from a filled basket to an empty basket on
acart and transporting or carrying 2 items at atime to the next process. Both methods are
time consuming and unproductive.

Diagnosis and Recommendation
1) For Immediate Action
Smaller baskets and trolleys are needed to carry the products to the next process.
Although this will increase the frequency of carriage it will improve the inefficiency of
current methods used (See Sketch 1).

2) For Future Consideration
A steel basket of approximate size: 750mm L x 450mm W x 500mm H, with 4

wheels needs to be built (See Sketch 2).



Sketch 1 The Improvement of Carrying Method of Works

The Present Carrying Method

. Al
In the case of carrying the works quickly out, a worker has 2 pieces of

works in hisf both hands and carry them to the next process because it
takes long times to fill the works in the hasket

The Recommendation

Pa -
e A Ny \/\

It is necessary to make small baskets and trolleys to carry the works to
the next process.

When the recommended basket is used, Useless works such as the
shifting work and the carrying work by hand become unnecessary

because transportation become easy and the number of times of
carriage also increases. SN




Sketch 2 The Improvement of Steel Basket

The Existing Steel Basket
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The Recommended Steel Basket
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1 Case A

Description of Problems
58S principals are not applied. Shop floor is partial demarcated and too many articles

are placed in different areas.

Diagnosis and Recommendation
5S activity needs to be implemented as introduced at the seminar. The shop floor

needs to be repaired and cleaned (See Photographs).



Photographs 2 The state of 5S

The Present state of 5S

Recommendation

5S activity needs to be implemented.
This can be done by referring to the document of 5S activity introduced
at the seminar.
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1 Case A

Description of Problems
There are neither production plans nor schedules put in writing.

Diagnosis and Recommendation
Weekly and daily production planning and scheduling should be made.

1) Steps for production planning and scheduling
e Start the weekly and daily production scheduling from your important products
(3 — 5 items). You can modify the schedule forms, and expand the scheduling

into other products.

e Compare the schedule plans with actual production results and analyze reasons

for differences. This will improve the management of the production progress.

2) Example of Anti-loose Fastener (Refer Attachment A).



Attachment A

How to make the Production Schedule?
(Example: in the case of Anti-loose Fastener)

Example: Anti-loose Fastener

Anti-loose Fastener

v

Body

\ 4
Pin

v

Toggle

Anti-loose Fastener

v

v

v

Break down the product of received order to component parts.

2. Design the manufacturing processes on the basis of the component parts.

Body Pin Toggle
Machining Machining Press
(Lathe) (Lathe) (Cutting)
Machining Press
(Milling) (Punching)
A 4
Assembly
Plating
Packing
Shipping




Attachment A

3. Make a rough production schedule on a time chart with the consideration

of each manufacturing process and capacity.

The start time of manufacturing should be calculated back from the

requested Delivery time (shipping date).

Example: Anti-loose Fastener

Production Time Chart of Anti-loose Fastener

Name The start time of manufacturing should be
of [Manufacturing Process calculated back from the requested delivery time.
Parts ==================================.I
Lathe |
Body | Machining i i
Millin O 4 -
9 1 ? |
Pin [ Machining| Lathe 3 + I
I
Cutting ? 9 |
Toggle| Puress 7 .
Punching T + |
|
Assembly O ® I
. Delivery
Plating
Packing

4. Make a weekly production schedule on the basis of the production time

chart. The manufacturing days of each parts should be shown with a bar in

the weekly production schedule sheet. [Bar chart] (See Attachment A-1)

5. Make a daily production schedule on the basis of the weekly production

schedule. The working schedule should be shown in the column of Planned
with bar. [Bar chart] (See Attachment A-2)

6. Fill in the existent operation cards on the basis of daily production schedule.




Attachment A

7. Hand over the operation cards to operators through the foreman.

8. Gather the operation cards with the recorded actual production results from
the foreman.

9. Check whether the jobs were done as scheduled, compare the results with
the plans. If any differences arise, the reason of failure should be inquired by
the foreman and the operator.

10. Add the left jobs in the first place of following day.

Remarks;
1. The control system in this recommendation should be applied on the
main products (3 — 5 Items) at the beginning, and then transferred to
other products.

2. Bottleneck process (weak process), bottleneck machine and important
machines should be concentrically controlled.
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1 Case A

Description of Problems
The quality control system is not established.

Diagnosis and Recommendation
e The operation cards should be modified to count defect numbers.

e QC tools should be used to monitor and control quality (Refer Attachment A).

Recommendations for the future

e To improve quality and productivity, the defect rate chart is a useful tool. Start
using it from important processes (3-5 items), and then expand the usage to other

processes.

e To keep the critical processes in a stable condition, the control chart is a useful tool.

Use x mean — R range chart to keep the critical dimension in control.

e The quality charts and daily schedule should be put on a board in the shop. To
visualize the production activities to everybody is very important not only for the

management of the shop floor but also to have the transparency among employees.



Attachment A

QC Tools for Quality Control and Quality Management System
1. Control Chart --- Dimensional control by inspection data

To utilize the inspection data for the production management, make the control
charts on the critical dimensions, and watch the tendency. If the value goes out
of the control limit, you must take some action. The chart is made for each
production process, and it is located besides the machine of the process. I
recommend you to use “X bar-R Chart” for control of machined dimensions.
(Refer Attachment A-1)

2. Defect Rate Chart --- Follow-up of the in-house quality defects

To improve the quality continuously, follow up the in-house defect rate, and
take action to improve it when the defect rate is more than the target rate value.
You can see the result of the work by using the defect rate chart. The chart is
made for each machine, and it is located besides the machine. Defect rate is
calculated by defect number/ production quantity. Defect number is summation
of scraps, reworks, and additional works. Additional works mean off-standard
works like bur cutting. (Refer Attachment A-2)

3. Customer Rejection and Action Report --- Follow-up of the customer
rejections

To improve the customer satisfaction, quick response to the customer rejections
is important. Make the reports of the customer complain and follow up your
actions. Your actions and results are recorded. So you can use this record to
prevent the recurrence of customer complains. (Refer Attachment A-3)

4. Quality Control Flow Chart --- Adoption of quality into production process

When you are planning new machine process of a new component, use the QC
flow chart to make up the quality into the production process.



Attachment A-1

Control Chart

Component: Customer: Machine:
(Average of mean)=10 UCL=10.06 LCL=9.94
(Average of range)=0.10 UCL=0.21
Date Lot No. 1 2 3 4 5|Mean Range
1 10.05 0.11
2 9.98 0.09
3 10 0.15
4 9.96 0.13
5 10.04 0.1
6 9.93 0.08
7 10.03 0.09
8 10 0.1
10.1 UCL—10 0
10.05 1'1< """"""""""""""""
s 10 CL 10.00
L S \/ ________
99 | LCL 9.94
0.25
02 v UCL=0.21
& 0.15
S
& 0.1 AVva CLR=0.1
0.05
0

1 2 3 4 5 6 7 8
Lot Number

CL=Average value of mean of each lot

UCL & LCL of mean=Calculated from a formula
CLR=Average value of range of each lot

UCL of range=Caluculated from a formula




Daily In—house Defect Rate Report

Attachment A—-2

Machine:

Month:

Year:

Reported by

Customer

Component

Order No.

Operation
No.

Date

Quantity (A)

Defect
Number (B)

Defect Rate
(B/A)

Coment

1.20

0.55

1.55

0.80

2.10

1.00

0.60

Defect Rate %

2.50
2.00
1.50
1.00
0.50
0.00

UCL

DAY

19

20

21

22

23

24

25

26

27

28

29

30

31

Daily defect humber of in—house production is summation of scraps, reworks, and additional works.
Additional works are works which are requierd off—standard works like burr cuttings.




Customer Rejection and Action Report

Attachment A-3

Component:

Quantity:

Date:

Customer:

Operation No.:

Made by:

Details of Non—conformance

What was wrong:

By whom and how was it find:

Request from Customer:

Cause Analisys

Could you recover Rejected Parts:

Results of Inspection:

Estimated Cause:

Actions taken and Results

Actions

Results
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1 Case A

Description of Problems
Pipes are cut to length using a cutting grinder with an adjustable scale installed on a

guide. This process is not only unproductive but also liable to inaccuracy.

Diagnosis and Recommendation
A sliding stopper should be installed on the guide. Using the stopper also stabilizes
the pipe when cutting (See Photograph)



Photograph: The cutting work of pipes

The present state

1. Although a scale is installed on the guide, operator is
required to adjust the length of pipe each time because
there is no stopper for length adjustment.

2. The cutting grinder is dangerous due to the safety cover
being too small.

Recommendation

1. A sliding stopper should be installed on the guide.
2. The safety cover should be expanded.
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1 Case A

Description of Problems
In molding POM resins, some streaks are produced.

Diagnosis and Recommendation
The company is drying POM resins 12 hours at the temperature of 80 degrees C. The

study team proposes that the company should shorten the drying time to four or five hours
at the same temperature, because too long drying of the materials tends to produce silver

streaks.
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1 Case A

Description of Problems
Pipes for water, oil, and compressed air are indistinguishable in appearance. The

flow of water, gas, and compressed air is also indistinguishable.

Diagnosis and Recommendation
The study team proposes that the company should make piping and the flow of water,

gas and compressed air distinguishable in appearance, to maintain the production facilities

more effectively.
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Figure Prevention of flow marks on acryl-made, track taillight cover
(improvement of die)

Sprue

J} Thicker gate allowed
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1

Case A

Description of Problems
The lists of extrusion conditions for each machine and each product are not made.

Diagnosis and Recommendations
As a result of this diagnosis, the JICA study team proposed that DM Plastics should

make a list of molding conditions for each extruder and post it by the side of the extruder.

1)

2)

3)

4)

At present, DM Plastics has depended on the past experience and intuition of the
setters for setting up the molding conditions. But, no matter how experienced they
may be in this work, it will be impossible for them to remember all extrusion
conditions they have so far set up. As a result, every time they change dies, they will
need some time to set up the optimum molding conditions. It also follows that a lot
of defective articles will be produced. Since, in the case of extrusion molding, the
quality of the articles can be judged only after they are cooled and drawn, more
defective articles will be produced.

Moreover, if the setters are absent on account of illness or accidents, the company
will find much difficulty in starting production. Accordingly, it is necessary to make
standardized tables for extrusion conditions so that the setters with less experience
can set up them effectively.

The extrusion industry in every country has made strenuous efforts to set up
numerical molding conditions including speed, revolution and temperature in order
to reduce rejects, not relying on experience and intuition of the setters. Especially in
molding transparent products, it is more important to set up these numerical
conditions because their materials can not be recycled.

The examples of the list of extrusion conditions are attached (Annex A-1).
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1 Case A

Description of Problems
The number of revolutions for the extrusion screw axles and the drawing speed are not

recorded.

Diagnosis and Recommendation
The Study Team suggested some points for improvement. The Study Team showed a

sample as shown in Annex A-1.



Annex A-1 Job Sheet for Extruding

JOB CARD No. MACHINE No.
QC: |[DESCRIPTION [DATE REQUIRED [QTY.
MATERIAL TYPE: [BATCH No. |COLOUR: |[RUN TIME
SHIFT A: OPERATOR SHIFT B: OPERATOR
T A PLAN ACT VAR |[COMMENTS SUP ||A |PLAN ACT VAR |COMMENTS SUP
6
7
8
9
10
11
12
1
2
3
4
5
6
TOTAL PRODECTION SHIFT A: TOTAL PRODECTION SHIFT: B:
1.DETACING DIE etc. AND FIXING NEXT D 2. ADJUSTING AND TRIAL WORKING 3.NORMAL PRODUCTION
4.WORKING. TAKING COUNTER MEASUR: 5.STOP OF MACHINE 6.0THERS
A=ACTIVITY ACT=ACTUAL Z=ZONE
T TEMP. DIMENSIONS TEMP. DIMENSIONS
71 |Z2 |23 |Z4 |75 DT |A B C SUP ||Z1 |Z2 |Z3 |Z4 |Z5 |DT |A B C SUP
6
7
8
9
10
11
12
1
2
3
4
5
6

Time |Rotation of Screv]Drawing Speed || Time [Rotation of Screw [Drawing Speed

UNIT Rotation of screw : Rotation per minute(RPM)
Drawing speed: cm/sec (In case of rotation of drawer axle : RPM)

PLANNED MATERIAL WEIGHT: ACTUAL WEIGHT

WEIGHT OF PRODUCT: TOTAL WEIGHT OF PRODUCT:
TOTAL WEIGHT OF DEFECTIVE PRODUCT:
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Figure Improvement of Inspection Work
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Final inspection
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Transported on
the conveyor belt

Before improvement
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1

Case A

Description of Problems
Some rejects are produced in the blanking process of polyester sheets.

Diagnosis and Recommendation

e To make an instruction sheet for standard time for hardening polyester.
(Too hardened polyester is easy to break and damages the cutter edges.)

e To sharpen well the edge of the cutters

e To make the sheets feed at the fixed pitches on the belt conveyors

e To check the blanked sheets if they are punched at equal spaces
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Attached Figure

Picture

T T Slug well

C) & | L=1.5%D

L: length of slug well

D: diameter of sprue

Figure
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Attached Figure

Current product

/.Jetting

0
- —

Runner

Countermeasure: To change to the tab gate.

Tab

ate

T

Runner

Flow of resin
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Curent situation

Attached Figure

Burning

Burning

Countermeasure 1

Countermeasure 2
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Figure 1

~_ - N Holding plate of cavity or core

Cavity or core

t
E
................... PR Rp— AP I —— A
Bolt
Washer
T

Plate of machine for fixing mould

t: Thickness of plate fixing cavity or core
T: Thickness of spacer

t=T+(0.5mm~1.5 mm)

B=A/2




Figure 2

If the diameter of the sprue is smaller than the one of nozzle shown in Figure 2, the
moulded portion of the sprue can not be separated from the mould, adheres on the fixed
mould and remains at the top of the nozzle even if the moulded portion of the sprue can

be separated. So, they are defective conditions for the following moulding operation.

Figure 3

Because the radius of the hemisphere potion in the sprue is smaller than the one of the

nozzle in the case “Figure 3”, detaching the moulded portion of the sprue is difficult. So



this is the defective situation as same as “Figure 2”.

Figure 4

In the case of “Figure 4” the centre line of the mould does not accord with the one of the
nozzle, so it is necessary to adjust them before moulding. If not, the melted resin

overflows when injecting.

Figure 5

“Figure 5” is the correctly assembled situation.
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Attached Figure

Flash occurs at this portion

| | jthicker

centre line of core

*

The centre of core is not corresponding to the one
of the cavity. (inclination of core)

y// 1 *
‘ thiner

Short shot occurs at this portion

centre line of cavity
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Attached Figure

Product Sprue
| | L L
Burning Burning
Pin—-vent Pin—vent

0.5~1.0
_.’

-+

9_.01

out of mould

) Air and Gas
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1 Case A

Description of Problems

The hinge bodies for the refrigerators, whose thickness are 4mm, are being produced
by injection moulding with two cavities. But in spite of the requirement of the customer
that they should be produced by cycle time of 50 seconds, the actual cycle time is 62
seconds. So the company has difficulty that this product is unprofitable, unless the cycle
time is reduced to 50 seconds. The material for moulding is polypropylene containing
talc by 25%.

Diagnosis and Recommendation

When moulding the thick product, it is the important point to delete the heat of melted
resin quickly injected into the mould. But in the case of polypropylene moulded by 4 mm
thick, when resin temperature is 220°C and mould temperature is 30°C, it takes 38 seconds
that the product temperature descends to 70°C and when mould temperature 45°C, it takes
50 seconds, that the product temperature descends to 70°C. The chilled water of 15°C
circulates in the mould but actually the temperature of water ascends to about 30°C in the
mould, so the longer cooling time is necessary.

Consequently, in order to mould within 50 seconds, it becomes possible by the
operation that the product is taken out from the mould and heat is deleted by dipping in the
water basin. So, the product should be dropped and dipped in the water basin in the

actual operation.
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Packaging

Figure 3: Block diagram of current process
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Figure 5: Block diagram of the 1st step improvement
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Figure 7: The addition of Figure 6
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Figure 8: Block diagram of the 2nd step improvement
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Figure 10: Block diagram of the 3rd step improvement
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1 Case A

Description of Problems

e Making the lists of moulding conditions and making use of them

At present there is no list in which the appropriate moulding conditions are written, so
the mould is fixed in the machine and before the production begins, the machine is set up
depending on moulding conditions which is in the memory of the supervisor.

Consequently it takes long time to begin the normal production.

Diagnosis and Recommendation

The moulding conditions are changed depending on the season but the machine can be
set up by slight modification from the standard conditions so it takes far less time
compared with setting-up change without standard conditions.

The records based on the form of moulding conditions described in Annex A-1 should
be remained as standards, so that setting-up can be completed shorter time.

The supervisor who knows the moulding conditions is absent from the company
sometimes because of illness and so on. Some companies train the workers so that they
can set up machines by using the lists. Some machines have no meter regarding some

items, but records which can be read are remained as standards.



Annex A-1  Conditioning Table for Molding
Serial No. -
Product name: Date of issue:
Machine name & No.: Written by:
Material name & brand: Approved by:
Unit Value Value after | Date of changing, reason,
set-up changing name of charge
C
Nozzle NH
C
o Front N1
c
g.g Centre N2
B <
e B Back N3
3 C
N4
Temperature C
of die Cavity side
C
Core side
C
Temp. of operating oil
Injection kg/cn
Pressure %
mm/sec
Speed
sec.
Time
Holding kg/cm2
pressure Pressure %
sec
Time
Changing mm
position
Measuring stroke mm
Revolution of screw rpm
kg/cm’
Back pressure
mm
Sack back
Temperature of cooling water C
Cycle time sec
Weight of product gram
Production quantity pieces/hour
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1 Case A

Description of Problems
The list of moulding conditions is not made.

Diagnosis and Recommendation
The list of moulding conditions should be made by moulding machine by mould.
When the company changes those initial conditions, it should clarify when they are

changed, why they are changed and who changes them (Annex A-1).



Annex A-1  Conditioning Table for Molding
Serial No. -
Product name: Date of issue:
Machine name & No.: Written by:
Material name & brand: Approved by:
Unit Value Value after | Date of changing, reason,
set-up changing name of charge
C
Nozzle NH
C
o Front N1
c
g.g Centre N2
B <
e B Back N3
3 C
N4
Temperature C
of die Cavity side
C
Core side
C
Temp. of operating oil
Injection kg/cn
Pressure %
mm/sec
Speed
sec.
Time
Holding kg/cm2
pressure Pressure %
sec
Time
Changing mm
position
Measuring stroke mm
Revolution of screw rpm
kg/cm’
Back pressure
mm
Sack back
Temperature of cooling water C
Cycle time sec
Weight of product gram
Production quantity pieces/hour
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1 Case A

Description of Problems

The study team has found there are no tables for setting up molding conditions of each
product. At the factory, supervisors are making such conditions based on their
knowledge and experience. Every time production starts, virtually, they have to make

new conditions for molding.

Diagnosis and Recommendation
The company should make conditioning tables for molding. The study team showed

an example of such tables (Annex A-1).

By making and using such a table, the company can shorten time needed for setting up
the molding conditions. In the future, each operator is expected to set up these molding

conditions by themselves.



Annex A-1  Conditioning Table for Molding
Serial No. -
Product name: Date of issue:
Machine name & No.: Written by:
Material name & brand: Approved by:
Unit Value Value after | Date of changing, reason,
set-up changing name of charge
C
Nozzle NH
C
o Front N1
c
g.g Centre N2
B <
e B Back N3
3 C
N4
Temperature C
of die Cavity side
C
Core side
C
Temp. of operating oil
Injection kg/cn
Pressure %
mm/sec
Speed
sec.
Time
Holding kg/cm2
pressure Pressure %
sec
Time
Changing mm
position
Measuring stroke mm
Revolution of screw rpm
kg/cm’
Back pressure
mm
Sack back
Temperature of cooling water C
Cycle time sec
Weight of product gram
Production quantity pieces/hour
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1 Case A

Description of Problems
There are no tables for setting up molding conditions.

Diagnosis and Recommendation

In order to set up the optimum molding conditions, the study team proposes that the
company should use a list of molding conditions to write in the numerical value for setting
up molding conditions about each product. When the company changes the initial
conditions, it should write in when they are changed, why they are changed and who

changes them. An example of the list of molding conditions is shown in Annex A-1.



Annex A-1  Conditioning Table for Molding
Serial No. -
Product name: Date of issue:
Machine name & No.: Written by:
Material name & brand: Approved by:
Unit Value Value after | Date of changing, reason,
set-up changing name of charge
C
Nozzle NH
C
o Front N1
c
g.g Centre N2
B <
e B Back N3
3 C
N4
Temperature C
of die Cavity side
C
Core side
C
Temp. of operating oil
Injection kg/cn
Pressure %
mm/sec
Speed
sec.
Time
Holding kg/cm2
pressure Pressure %
sec
Time
Changing mm
position
Measuring stroke mm
Revolution of screw rpm
kg/cm’
Back pressure
mm
Sack back
Temperature of cooling water C
Cycle time sec
Weight of product gram
Production quantity pieces/hour
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1 Case A

Description of Problems
There are no reports on daily production.

Diagnosis and Recommendation

In order to understand the situation of daily production, the study team proposes that
the company should use a job sheet to write in necessary data on production in a work shift,
including materials, production plans, production results, and operating situation of

machinery. Annex A-1 shows a typical job sheet widely used in Japanese factories.



Annex A-1 Job Sheet

Date Shif

Product name & No. Operator
Machine name & No.
Material name Colour

Virgin material %

Recycled material %
Today's production plan Result of production
Supervisor writes)

Moulding time sec. Good products
Quantity per 1 h pieces 2 [ Short shot
Quantity per 12 h pieces g Dirty

Weight a product gram % |Black point

A |Broken
others
Total
Reject rate

Operation situation of machine

8§ 9 10 12 13 14 15 16 17 18 19 20

20 21 22 23 24 1 2 3 4 5 6 7 Time

Normal production

Changing mould

Changing
material

Stopping by fault

Stopping by no
plan

Others

Note 1. In case the operator can not write this sheet, the supervisor should write.
Note 2. In case the supervisor can not wrote this sheet, the manager or equivalent
should write.
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1 Case A

Description of Problems
There are no job sheets for daily production.

Diagnosis and Recommendation
The company should make use of a job sheet to understand the situation of daily

production (Annex A-1).



Annex A-1 Job Sheet

Date Shif

Product name & No. Operator
Machine name & No.
Material name Colour

Virgin material %

Recycled material %
Today's production plan Result of production
Supervisor writes)

Moulding time sec. Good products
Quantity per 1 h pieces 2 [ Short shot
Quantity per 12 h pieces g Dirty

Weight a product gram % |Black point

A |Broken
others
Total
Reject rate

Operation situation of machine

8§ 9 10 12 13 14 15 16 17 18 19 20

20 21 22 23 24 1 2 3 4 5 6 7 Time

Normal production

Changing mould

Changing
material

Stopping by fault

Stopping by no
plan

Others

Note 1. In case the operator can not write this sheet, the supervisor should write.
Note 2. In case the supervisor can not wrote this sheet, the manager or equivalent
should write.
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1 Case A

Description of Problems
There are neither job sheets nor check lists for defects.

Diagnosis and Recommendation
A job sheet (a daily report of production) is necessary to grasp daily situation of
production and to pursue the past records. A check list should be used for grasping the
number of defects and their reasons.
Annex A-1; Check list
Annex A-2; Check list (Example)
Annex A-3; Job sheet
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Annex A-3 Job Sheet

Date Shif

Product name & No. Operator
Machine name & No.
Material name Colour

Virgin material %

Recycled material %
Today's production plan Result of production
Supervisor writes)

Moulding time sec. Good products
Quantity per 1 h pieces 2 [ Short shot
Quantity per 12 h pieces g Dirty

Weight a product gram % |Black point

A |Broken
others
Total
Reject rate

Operation situation of machine

8§ 9 10 12 13 14 15 16 17 18 19 20

20 21 22 23 24 1 2 3 4 5 6 7 Time

Normal production

Changing mould

Changing
material

Stopping by fault

Stopping by no
plan

Others

Note 1. In case the operator can not write this sheet, the supervisor should write.
Note 2. In case the supervisor can not wrote this sheet, the manager or equivalent
should write.
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1 Case A

Description of Problems
The study team has found the current job sheets do not clarify the actual production

time including loss time for die changing, material changing, test working, and mechanical

troubles.

Diagnosis and Recommendation

The company should record the basic data on production plan, actual production, and
working situation of injection machines. The basic data on production plan should
include molding time, production volume per hour, production volume for twelve hours,
weight of the products. The basic data on actual production should be the number of

acceptable products and rejects, the producing rate of rejects, and causes for rejects.

Moreover, the company should use bar charts to clearly understand the actual working
situation of injection machines. The study team showed an example of the job sheets

which includes those above-mentioned points (Annex A-1).

In order to record rejects, many factories in Japan are using several counters. When
each operator finds a reject, he puts a knob to show if it is due to short shot, dirt, black
points, or breakage. The study team showed an example of a check list for counting the
number of rejects using counters. Acceptable products can be counted by taking away the

number of reject products from the total production number (Annex A-2).



Annex A-1 Job Sheet

Date Shif

Product name & No. Operator
Machine name & No.
Material name Colour

Virgin material %

Recycled material %
Today's production plan Result of production
Supervisor writes)

Moulding time sec. Good products
Quantity per 1 h pieces 2 [ Short shot
Quantity per 12 h pieces g Dirty

Weight a product gram % |Black point

A |Broken
others
Total
Reject rate

Operation situation of machine

8§ 9 10 12 13 14 15 16 17 18 19 20

20 21 22 23 24 1 2 3 4 5 6 7 Time

Normal production

Changing mould

Changing
material

Stopping by fault

Stopping by no
plan

Others

Note 1. In case the operator can not write this sheet, the supervisor should write.
Note 2. In case the supervisor can not wrote this sheet, the manager or equivalent
should write.
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1 Case A

Description of Problems
Orders are decreasing and the company has a few staff for sales and marketing.

Diagnosis and Recommendation
The company should put more stress on sales promotion for your products. At first
the company should make an analysis on the causes for the decline of its sales.

<Items for Analysis>:

e Total market demand

e Price competitiveness

¢ Quality competitiveness

e Design competitiveness

The company should gather information on competing products.
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1 Case A

Description of Problems
e Some products or raw materials are placed in molding sites.

e Some molds are laid on the floor. Some dissolved molds are also laid on the floor.

Diagnosis and Recommendation
The study team recommends the company to increase the shelves for storing molds and

to place dissolved molds on working stands or tables.
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1 Case A

Description of Problems
The company has no clear standards for distinguishing quality products from others.

Diagnosis and Recommendation

The quality standards should be shown in a written form. It is possible to use the
product itself as a good sample or a bad sample. In such cases, it is necessary to specify
whether it is a good sample or a bad one, and why it is bad in case of a bad sample. The
standard table or sample should be displayed in a place where workers can see it easily.

The quality standards for a product should be made by mutual agreement with its client.
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1 Case A

Description of Problems
Molds are not numbered. Some molds are laid on the floor. Some dissolved molds

are also laid on the floor.

Diagnosis and Recommendation
The study team proposes that the company should number the molds so that operators

can distinguish them easily. The study team recommends the company to increase the

shelves for storing molds and to place dissolved molds on working stands or tables.
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1 Case A

Description of Problems
There are no records on reject.

Diagnosis and Recommendation

In order to take effective measures against reject, the study team proposes that the
company should use a check list to count the number of rejects and record them. A
format of the check list is shown in Annex A-1. The company should list various kinds of
rejects such as short shots, dirt, black points, and breakage to count the number of rejects

by kind, as shown in Annex A-2.

The study team also recommends the company to make a monthly table for rejects as
shown in Annex A-3. The company can get the number of good quality products by
subtracting the number of rejects from total production volume. The company can make
a graph of reject rate to understand its daily changes. On the basis of those statistical data,

the company will be able to take effective measures to reduce the reject rate.
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1 Case A

Description of Problems
Since the extrusion molds have neither names nor numbers, operators have much

difficulty in finding out the molds they want to use.

Diagnosis and Recommendation
The company should give the same number to each mold and a storing place for it.

The company should instruct operators to store the mold in the fixed place with the same

number. The company should keep its molds from rust.
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1 Case A

Description of Problems
The study team has found that the company is using DMK with strong smell in the

wiping section. Although the operators are wearing masks, they are exposed to DMK
during their working hours. The study team presumes that the use of DMK may be an

obstacle to the improvement of the morale and productivity of the operators.

Diagnosis and Recommendation
The study team proposes that the company should examine to use another solvent with

weaker smell and to install an exhausting equipment, from the standpoint of improving the

working conditions of operators and raising productivity.
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1

Case A

Description of Problems

The study team has found that unprocessed goods and semi-finished products are put

in disorder in some places and the workshop is not kept clean well.

Diagnosis and Recommendation

Disorder and dirtiness is the first problem to tackle to raise productivity. The study

team proposes that the company should carry out a 3S drive. 3S stands for the three

Japanese words meaning rearrangement (Seiri), putting in good order (Seiton), and

cleaning (Seisou).

The implementing steps for the 3S drive are as follows.

To separate necessary goods from unnecessary goods and waste

To dump waste and put away unnecessary goods in the warehouse

To put raw materials, unprocessed goods, semi-finished products, final products,
and tools, in good order

To number and color the tools so that operators can find out and take out them
easily

To carry out cleaning always to keep the workshop clean

By carrying out a 3S drive, the company can reduce useless work, loss of time, and

rejects.

As a result, production cost will be reduced and time for delivery will be

shortened. The study team proposes that the company should take the initiative in

encouraging the workers to carry out a 3S drive.
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1 Case A

Description of Problems
The Study team has found that unprocessed goods and semi-finished products are put

in disorder in some places and the workshop is not kept clean well.

Diagnosis and Recommendation
Disorder and dirtiness is the first problem to tackle to raise productivity. The study

team proposes that the company should carry out a 3S drive. 3S stands for the three
Japanese words meaning rearrangement (Seiri), putting in good order (Seiton), and
cleaning (Seisou).

The study team showed the implementing steps for a 3S drive.
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1 Case A

Description of Problems
The shop floor is dirty and not cleaned.

Diagnosis and Recommendation
The study team explained the ways of carrying out a 3S Drive at the factory and its
effects.

First, separate necessary goods from unnecessary goods or waste, and dump waste and
put away unnecessary good in the warehouse. Second, put raw materials, unprocessed
products, semi-finished products, final products, and tools in good order. As for tools,
put them in good order and number or color them so that operators can easily find and take

out them. Third, clean the workshop always to keep it clean.

By carrying out the 3S Drive, the company will be able to reduce useless work, loss
time, the number of reject products.  As a result, production cost will be reduced and time

for delivery will be shortened.
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1

Case A

Description of Problems

Unprocessed goods and semi-finished products are laid in disorder in some places.

Diagnosis and Recommendation

The study team proposes that the company should carry out a 3S drive. 3S stands for

three Japanese words meaning rearrangement (Seiri), putting in good order (Seiton), and

cleaning (Seisou).

The implementing steps for the 3S drive are as follows.

To separate necessary goods from unnecessary goods and waste

To dump waste and put away unnecessary goods in the warehouse

To put raw materials, unprocessed goods, semi-finished products, final products,
and tools, in good order

To carry out cleaning always to keep the workshop clean

By carrying out a 3S drive, the company can reduce useless work, loss of time, and

rejects. As a result, production cost will be reduced and time for delivery will be shortened.

The study team proposes that the company should take the initiative in encouraging the

workers to carry out a 3S drive.
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1 Case A

Description of Problems
The shop floor is dirty and not cleaned.

Diagnosis and Recommendation
"3S" should be implemented. Unnecessary articles should be dumped, dust on the

machines and equipment should be removed, and the shop floor should be kept clean.
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