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Classification of Diagnosis Case Studies

1st Category 2nd Category
I Business policy
2 - Sales/Marketing
3 Product development _
4 Producuon ‘management , Dcsigning management
S Prooos; control o
- 7 | Qualitycontrdl
! Lowmanagement
S i qﬂWorrk management
- ‘ Cost mana_go}oo_ni -
S 7 ) Fqulpmont mooageolent
- - | Inventory managcmcnt
S Transportation managemont
T N — Purchoolo—é--r;;o;agement
S - Visual manoé;olont
S - . I S_S_¥ S
L Smali group aclm[y
o  Productivity
5  Metalworking technology Machmmg
_ o 3 CHS{];IE‘ o
e . . _ Forgmg e
: Other plast:c formmg
- R ~~—-——-—-—---——i-- Weldmg S
o T Sutfacetreatment
6 Sheet metal stampmg technology I Machinery & equnpmenl
- . Molds & dies
- | Sheet metal materials

Post processing

I
7 Plastsc moldmg lcchnology :

j Biow moldmg

Extrusmn

]n] ecuon

Post processmg




List of Case Studies

1st Category 1 2nd Category Subject ; Case No
: |
Production management L ! Work management Changeover tnme . PR-401
:Prgggft]enmmanagement TWork management 1 MOtion analysw of.;_:ress work ) - —___:_ —I;n;oz
Productlon management Process contral Produchon plan and wmk record PR"4&)3W"
p Productlon management “‘ Work mam;;;m;{{ i Operation analy_s_ls o T 7 PRﬁ404
uProductlon management Quality control | éuanw control technlquesi 7 MmﬁﬁfPﬁP:IOS -----
Production management | Quality control "*&g‘;g.ﬁt; standards ! preqs
Productio'n management guggg:m);nt Shop Iayout PR-407
| Productlon management Work managernent Safety management _ PR-408
mPdeUC'El“OD managementi SS - SS aCtIV_ItI_ES (housekeeplng) _ . ——PMP:409
fer}cie:or:‘oztfl stamplng 1 Molds & dies ImprOVEment of molds PR-601
f’gcﬁozz‘;t:l stamp_ing gqa;r;;igt& Upgradmg of auxiliary equipment, jigs and tools PR-602
;’roduction management Prncess'controi Usé of weekly and}ally pree—ueeuon schennTe sheets Mw-1
nP-FOdUCtIOH management Process contfnl. ProﬂducnonsehﬁeduleEOntr_ol;lsmg a _!Ob t|cket MW-2
"ngr:)_cal_u;l;n_mana_gement - i;mocess control Establishment of nroductwlty management |nd|ces MW-3
Production management E:::gpgr:ﬁfn Layout improvement MW-4
Production management |55 | Introduction of SSactivies Mws
Production management wWc'rk management Improvement ofthme;ogglng method o i Mw-6
—Production management Quallty contrr;lﬁm -F_l_ei?netton_o_f_pereenfage defective “ MW-7
—Prodnctlon managernent 6;!@ 7con£rcvs—l o Promotion o} gnala—t;_c:)n;g[_55|ng the QC flow sheet Mw-8
oroduction m_anageme'nt’ W.nrk management Sfit;isrihment of standard work time for the casting | MW-9
ruction mansgement. | Werk maragement | S Simton of i casing machnes oprsts 1y
) Production management | Work management :I;r:é);ovement of t_h-e work environment in the castzlng MWI[
P_roduc;onman;gef_nent 55 | _ . ! Introduction of SS-;;r-;ence ! MW1_2 ----- _
metalwerkmg teehng'ogy D;;stmg 77777777777777 M alntenance-;—fmc.l';es o _ B ; MW13
Production management Work managemen; . Improvement of te‘;.;g}r{g method - f MW14 7
“;roduchon management | Quality contrc?lh - ;mnrnntm:n—g}_nuahty control usmg control charts I MWMI; |
Production monagement | Qualtycontrol  Worktme management | MW
Production rnanagement ! Quality controf l;e;f_ent;;n_g_frec;ririence of customer cla;m#s : MW-17
“broctuction management. | Quaity control _ Instlltion of 3 QG bufetn board mwas
‘Production managerent | Work management _ Ventition in the facory | MW19
broduction management - Work management  Improvement for support bars U mwao
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1st Category

2nd Category '

Subject i

Case No.
i
) - : : : -
Production management Designing * Improvement of work instruction for marking on a © MWL
_ . management | steel malerial T
Production management | Work management Protection of palnted surface dunng assernbly Mw-22
o . - _ Equlpment Introductlon of machmery and equipment for ‘
t’roduchon management _i___man_a_gement o productwnty and safety |mprovement _ P MW-23
: ! rI TI
Production management : 55 | Proper arrangement and assortment of mofds, ]IQ'S an L MW-24
et . Grawings b
Production management Productivity ! Improvement of the sheet frame pape machlnlng and 1‘ MW-25
; assembly process. and its workabmty 1
. : . ! Improvement of the sheet frame plpe bendmg process
Production management ! Productivity : and workabllity by addition of jigs | MW-26
Production management . Productivity i Modifi cation of set frame pallets (addmon of wheels for MW-27
e .| BBSE OF transpOrt) e
. ! ! Creation of storage space for f mshed products )
production management 158 | through 55 activies . “7‘,’?’,,2,8,
Trans ortation . Layout modification to facilitate movement of work
Production management | P pieces by reducing distance between subsequent MW-29
' management
— _ o . processes, . S S
Production management Work management Improvement of safety in the worklng environment | MW-30
Production management | Produ ctivity Improvement of workablhty by modlf catlon of work L MW-31
S SOOI OR O arrangement S S
Reduction of intermediate products by prowdrng a i
Production management |55 storage space (inventory reduction through 5S Mw-32
e ... Activities) S
] Reduction of time to search ]IgS and tools hy provrdmg :
Production management 1 55 a storage space (improvement of workabiiity through MwW-33
| 55 activities) ' :
Production management | Process control I Collection and recordmg of dally productlon data by L Mw-34
SRR - | Process e .
Production management L5 55 activities in the materials and products storage L MW-35
; yards 1
Production management . Transportation Improvement of workflow between processes | Mw-36
e o management T T T R
: 5 . . I
Production management Transportation . Improvement of transportation of in-process work L MW-37
B | management | pieces between processes S
Production management SS SS actwstres on the shop ﬂoor MW 38
Production management Process control Productnon planmng and schedullng § MW-39
Production management Qua]tty control Development of the quallty management aystem MW 40
Production management Productlvnty Improvement of workabmty in the plpe cuttmg process MW 41
Plastic molding techno!ogyf Injection : Prevent|on of silver streaks on POM products 1 PL-O1
Plastic molding technology? Injection Indlcatlon method for plplng (machlnery and PL-02
B o equlpment upgradlng) o o .
Plastic mol ding technology Injection . Prevention of flow marks on acryl made track tallhght PLO3
) ... cover (improvement of dle) 7 L
Productlon management _ Work managernent Preparauon of an extrusron moldmg condmon table PL-04
Productnon management  Process control Improvement of a dalty productuon report form PL-05
Production management  Quality control Improvement of Inspect:on Work PL-06
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st Category

2nd Category

| Case No.

Subject |

Ptastic molding technoiogy ‘
aaw k

Plastic molding technology
Plastic molding technology

Plastic molding technology

Plastic mo!d'ing technology

Plastic molding techno]ogy

Productron management

Production management

Piastic moldlng technologyL Injectlon

Work management

Plastic molding technology

Praduction management

Producﬂon management

Optlmlzatlon of t|m|ng for stamplng of thermoset re51n | PLnO?

Productlon management

Productlon management

) Productron management

Productron management

Producﬂon management

Product:on management

Production management

Sales/ Marketmg

Productlon management

Productlon management

Productaon management

Production management

Product:on management

Production management

Productson management

Productron management

Productron management

Productnon management

Produc’non management

Injection ; Provision of slug wells for molds - PL-08
¢ Jetting for medical equipment parts " PL-09
i
Injection i Modification of mold design for cylindrical containers PL-10
i
Injection | Fitting of a mold to an injection molding machine PL-11
Injection Defect control; short shot in buckets ©OPL-12
|
Injection Burning of box-type molding products (insulators) ; PL-13
Injection Defective cups made in the injection molding process PL-14
Work management Effectrve use of portable crane for mold changeover ; PL-1S
— o T SR
Injection Reduction of the molding cycle time l PL-16
e — .
Transportation Layout |mprovement for coatmg, buﬂ” ng, W|p|ng, and
¢ PL-17
m_a_r_ragement drylng of shoe pats 3 L
Work management Preparation of an |n]ect|on moldlng condltlon table PL—18
Work management Preparatron of an m]ectlon moldang condmon tab!e l PL-19
Work management | Preparation of an lnjectuon moldmg conciltlon table i PL~20
Work management Preparatqon of an |n]ectron moldtng condmon table { PL~21
Process control Preparation of a daily production report E PL-22
Process control Preparation of a daily production report E PL-23
Process control Preparatlon of a dally productlon report PL-24
Process control Preparation of a daily production report PL-25
Sales promotion | Sales activity . PL-26
Work management ] Layout :mprovement PL-27
Quality control Development of quahty standards PL-28
Work management Proper storage of molds N PL-29
Quality control ! Collection of monthly defect data and preparatron of a b3
| percentage defective graph N
Work management Proper storage of molds ‘ PL-31
Work management ' t Improvement of enwronmental condttlons in the shoe ©PL32
... patscleaningprocess S
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Case Study Summary of Enterprise Diagnosis and Guidance

.o Astcategory - M| ... ... DMsion/Process
PR-401 Procluct:on management Metal stamping
|

_2ndcategory K Industry

. 4o Sedor/Product
Work management |

Changeovér time

[ | Diagnosis

In the process changeovers take Iong time that constitutes a major ‘bottleneck to plOdUCtiVlty
improvement. Field observation indicates that the average time for changeover is around 20
minutes for 100 ton or smaller presses and 40 minutes for over 200 ton presses. Analysis of work
time reveals the following problems common among the different processes:

- 1) Preparation for changeover (out-of-process changeover) is not carried out during the press
operation.

2) Considerable time is consumed to find mold tightening tools and trial materials.

3) Considerable time is consumed to adjust the mold thickness and the tightening tool height.

8 Guidance: ‘
1) To classify changeover operations into in- process"changeover (the machine must be turned c_)ff")'

and out-of-process changeover (the machine needs to be turned off), and m0d|fy in-process
changeover operations to out-of-process ones;

2) To minimize in-process changeover time by setting a standard height for tightening tools n
.order to; and

3) To minimizing time to find molds by marklng storage racks with systematic addresses and color
codes,

»n Response of the enterprise (as confirmed dunng the follow-up actiwty)

Most companies that received the above advice measured ‘changeover time and identified problems.
They alsc begin to understand the difference between in-process and out-of-process changeovers. They
therefore seem to understand the need for the changeover method that can minimize the downtime of
the press. Nevertheless, only one company initiated actual measures to reduce changeover time, while
marny are still in the planning stage

I Other relevant points (:ssues to be solved and problems remamed)

" In the future, efforts should be advanced to standardization of the press's bolster height and mold”
s thickness (shut height).




1 Case A

Description of Problems
(1) Bending process _
* Tool change time excessive
OBSERVATION _
» Tool change of BP3 start at 10:58
* Tool setter (also operator) looks for tools and 'spanncrs

+ Tool setter adjust upper ben'ding tool and locating platc
* Sctting bending pressure is finished at 11:05 _
* Tool setter discusses with inspcctdr and factory manager about specifications of the
_ parts
* Part produced and first off is approved at 11:20
(2) Punching process :
* Tools for TRUMPF located away from machine
* Material handling / loading difticult

Diagnosis and Recommendation
(1) Bending process
* Make tools available at machine. E.g. classify and put in order the necessary tools
close the machine. |
* Clearly indicate dimensions of work by process drawing.
(2) Punching process (Annex A-1)
* Relocate tools storage for TRUMPF closer to machine
* Raise table level to machine height

2 CaseB

Description of Problems
* Between 15 & 20 mins for die change in small press machines
* Over 30 mins for die change in larger press n_]achines

Diagnosis and Recommendation

* Reduce time taken to find correct dieftool by improving identification (colour
coding, description, computerization etc)

* Use adequately tooled trolley with tool hanger and adjustable table
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Case C

Description of Problems

Excessive Dic change-over times. © The following problems were identified after

analysis of sct-up times.

2)
3)

4)

5)

6)
7)
8)

1)

2)

* Dic not clearly labeled / identificd

* Excessive adjustment time of SHUT HEIGHT, CLAMPING SPACER HEIGHT
elc _ :

* Time lost due to setters often look for spanners, clamping jigs, ele.

* Non standard spacers for die clamping

* Parallel operating system is not well introduced

Diagnosis and Recommendation

To reduce die change over lime, the following is recommended.

First phase
Check and record all time wasted in categories (removal of accessories, removal of
die clamping bolts, removing die, waiting for inspector, elc.)
Anatyze all work time by using Bar Chart
Internal sel-up aclivities are analyzed in detail to identify activitics that can be
carried out without stopping the machine.
Pre plan die availability and raw material, so that they are available at the press when
the current run is completed '
Reorganize die storage, so that dies are classified based on their usage (i.e. weekly,
monthly, etc). In addition identify dies accordingly and establish identification
sysftem '
Have checking jigs and inspector available at press when first off is produced
Prepare the necessary tools and store orderly.
Reduce sctup time by Parallel operating system where preparation for die change is
done whilst press is running

Standardize the die specification,
* Die height
* Die-set size
* Clamping thickness of platen
Introduce “ANDON?” (signal light) for parallel operating system.
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'1)

2)
3)

Case D

Description of Problems

L

Dic change time over excessive. Takes 40 min, should be § min, which in itsclf is
liberat '
Tool change dic 99D

OBSERVATIONS

Old die taken out with manual forklift, which has to be pump up from ground level
to height of press.

Then forklift lowered to ground level and push to die storage rack then raised again
to store die in rack (Annex D-1).

5 min, then spent looking for dic 99D

Tork lift then pumped up and die 99D remove from rack

Forklift then lowered to ground level and pushed to préss

Fork lift then raised to press level and offloaded

Much time in clamping die as clamp bolts too long and no standard spacers

No setting block and much time wasted in establishing shut height

Die now set but no material

Material arrives still strapped and placed on floor levet

Time wasted unstrépping the material

No checking gauge and inspector, part taken to quality control room for approval
Opcrator now wasles time re arrange bins long after tool being set

Operator now works the machine but has to stretch to ground level for next strip of
material

Next strip of material after much cffort cannot be scparéted, so operator walks to

another press line to obtain wedge to separate material

Diagnosis and Recommendation

To reduce die change over time, the following is recommended:
First phase

Pre plan die availability and raw material, so that they are available at the press when
the current run is completed,

Have checking fixture and inspcctor available at press when first off is produced.
Reorganize die storage so that dies are classified based on their usage (i.e. weekly,
monthly, ctc). In addition identify dies accordingly and establish identification
system (Annex D-2).



1)

2)

0

2)

5

anal

1)

2)
3)

4

5)

6)
7)

Sceond_phase (Annex D-1)

Develop standard hydraulic die change trolley, capable of holding old and new die.
Also to have [lacility for holding standard spanners, clamps, nut, bolts and spacers
(Annex D-1).

Modify dic set so thal standard clamps, nuts, bolts cic can be used.

Third phase
Standardize the bottom platen of all press to a standard height.
Standardize the height of ali dies.

Case E

Description of Problems

Excessive Die change-over times. The f{ollowing problems were identified after

ysis of scl-up times.

* Dic not clearly labeled / identified

* Excessive adjustment time of SHUT HEIGHT, CLAMPING SPACER HEIGHT
etc _ _

* Time lost due to setters often look for spanners, clamping jigs, ctc.

* Non standard spacers for die clamping

* Parallel operating system is not well introduced

Diagnosis and Recommendation
To reduce die change over time, the following is recommended.,
First phase 7
Check and record all time wasted in categories (removal of accessorics, removal of
dic clamping bolts, removing die, waiting for inspector, etc.).
Analyze all work time by using Bar Chart,
Internal set-up activities are analyzed in detail to identify activities that can be
carried out without stopping the machine.
Pre plan die availability and raw material, so that they are available at the press when
the current run is completed.
Reorganize die storage, so that dies are classified based on their usage. In addition
identify dies accordingly and establish identification system. .
Have checking jigs and inspector available at press when first off is produced
Prepare the necessary tools and store orderly.

* Reduce setup time by Parallel operating system where preparation for die change is



1y

[ 3
L]

2)

6

done whilst press is running.

Standardize the dic specification.
Die height
Dic-sct size
Clamping thickness of platen
Introduce “ANDON (signal light)” for parallel operating system,

Case F

Description of Problems

Die chzmgé times are too excessive

"Tool sctters" are also operators-not able to prepare for die change without losing
production i.c. parallel system

Setters often look for spanners etc

Fork lift truck used but not always available

OBSERVATION

Tool change starts at 10h05

Very big forklift used to remove dic

Forklift could not get to die storage area - due to matcrial bins blocking entrance at
plastic curtains

Non standard spacers for clamping - scrap used to get right spacer height

Threads damaged on clamping bolt. Operator/setier calls male setter to assist in
tightening bolt eventually new bolt is used.

Part eventually produced and first off is taken to Quality Room

Operator starts producing parts (without approval)

Operator runs out of material and feiches by hand from Guillotine area

Produces parts and also changes settings due to difficulty in removing components
Operator runs out of material again and fetches more of same

Al 10h56 setter brings approved part to press - by this time 50 parts produced
Operator runs out of material and replenished by tool setter

At 11h05 operator fetches more material

At 11h08 operator changes settings again

HOUSEKEEPING WAS ALSO OBSERVED TO BE POOR

Air pipes on floor

Bolsters on floor



* Spanners on floor

s WIP lying around

* Matcerial lying around

* Scrap lying around

* Scrap behind presses against wall
* Scrap/ rubbish on roof of office

Diagnosis and Recommendation
To reduce dic change over time, the following is recommended:
1) Record all time wasted — in categories (set up, waiting. for inspector, fetching
matcrial, maintenance etc.).
2) Record and Monitor die change practices and times, _
3) Pre plan die availability and raw malcrial, so that they are available at the press when
the current run is completed.
4} Have checking fixture and inspector available at press when first off is produced.
5) Reorganize dic storage so that dies are classified based on their usage( i.e. wéekly,
monthly, etc). In addition identify dies accordingly and establish identification
system (Annex F-1). '

Second phase
1) Develop standard hydraulic die change trolley, capable of holding old and new die.
Also 1o have facility for holding standard spanners, clamps, nut, bolts and spacers

(Annex F-2).

2) Modity dic sct so that standard clamps, nuls, bolts ete can be used.

Third phase :
1) Standardize the bottom platen of all press to a standard height.
2) Standardize the height of all dies. '

7 Case G

Description of Problems .

Excessive Die changeover times. The following problems were identified afier
analysis of set-up timcs.

* Die not clearly labelled / identified

* Excessive adjustment time of SHUT HEIGHT, CLAMPING SPACER HEIGHT,



et
* Time lost due to sctiers often look for spanners, clamping jigs, etc.
» Non standard spacers for die clamping
« Parallel operating system is not well introduced

Diagnosis and Recommendation

To reduce die change over time, the following is recommended.

1)

2)
3)

4)

5)

6)

7
8)

First phase _
Check and record all time wasted in categorics {removal of accessories, removal of

dic clamping bolts, removing die, waiting for inspector, cte.).

Analyze all work time by using Bar Chart.

Internal set-up activities are analyzed in detail to identily aclivities that can be
carried out without stopping the machine.,

Pre plan dic availability and raw material, s0 that they are available at the press when
the current run is completed,

Reorganize die storage, so that dies are classified based on their usage (i.c. weekly,
monthly, etc}. In addition identify dies accordingly and establish identification
system.

Have checking jigs and inspector available at press when first off is produced.
Prepare the neccssary to_ol's and store orderly,

Reduce sef-up time by Parallel operating syétem where preparation for die change is
done whilst press is running.

Second phase

1) Standardize the die specification,

* Die height
* Die-sct size

* Clamping thickness of platen

2} Introduce “ANDON (signal {ight)” for parallel operating system.

Case H

Description of Probiems
* Time lost due to setup being over 30 minutes
* Die not clearty marked / identified (Annex H-1)

Diagnosis and Recommendation



* Reduce setup time by parallel system where preparation for die change is done
whilst press is running

. * TImprove identification to facilitate contro!

9

Casel

Description of Problems

Excessive Die change-over times. The following problems were identified after

analysis of set-up times

* Dics not clearly labeled/identificd

¢ Excessive adjustment time of SHUT HEIGHT, CLAMPING S‘PACER HEIGHT
ctc.

* Time jost due to Sctters oftcn. tooking for spanners, clamping jigs, etc.

* Non standard spacers for die clamping '

* Parallel operating system is not well introduced

Diagnosis and Recommendation

To reduce die change over time, the following is recommended.

1

2)

4)

5)

6)
7
8)

b)

Firs{ phase

Check and record all time wasled in categories (rcmoval of accessories, 1em0vak ot
die clamping bolts, removing die, waiting for inspector, etc.).

Analyze all work time by using Bar Chart.

Internal set-up activities are analyzed in detail to identify activities that can be
carried out without stopping the machine.

Pre plan die availability and raw material, so that they are available at the press when
the current run is completed.

Reorganize die storage, so that dies are classified based on their usage (i.e. weekly,
monthly, etc). In addition identify dies accordingly and establish identification
system. ' '

Have checking jigs and inspector available at press when first off is produced.
Prepare the necessary tools and store orderly. |

Reduce sctup time by Parallel operating system where preparation for die change is
done whilst press is running,

Sccond phase

Standardize the die specification.
* Die height



*» Die-sct size
* Clamping thickness of platen
2) Introduce “ANDON” (signal tight) for Parallcl Die Change System.

10 Case J

(Annex J-1 and J-2)

Description of Problems
* Long time is needed to setup changeover

D_iagnosis and Recommendation
* Use of the dic exchange trolley or lifter with tool hanger
* Classification by color code of the mold shelf and stamping die
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Annex D-1

Present situation:
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Annex F.L
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Anpex F-2

Present situation:
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Case Study Summary of Enterprise Diagnosis and Guidance

. istcategory A . _ Dvsion/Process
PR-402 Productuon management Metal stamping

_2ndcategory .. Industy 4 Sector/Product

 Work management !

Motion analysis of press work

B Diagnosis:
Detailed analysis of movements during the press work reveals the following problems that are
commonly observed:
1) As a mold is located relatwely far from a work piece to require addltlonal time for setup and
removal,
2) Large boxes to accommodate raw materials and finished products disturb with work.
3) Many workers are required to take unnatural position and lose concentration, resulting in an
uneven work cycle and lower productivity.

| B Guidance:

The following improvements were recommended to help raise productnvuty in press work:
1) To provide.a small stand or rack near the worker to help set a material or a semi-finished
* product to a mold smoothly;
+2) To use a smaller box to store raw materials and work-in- process; and
3) To use an air blower or a knock-out device to take a product out of a mold, together with a
chute or a mini-conveyor to transport the product to a storage box.

B Response of the enterprise (as confirmed during the follow—up actwlty)

One cempany has made its own stand for work-in- process and has |mproved work effic CIency
Other companies are also considering or intreducing similar measures,

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

setting and removal of raw materials and semi-finished products.
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Case A

{Annex A-1 and A-2)

Description of Problems

Ergonomics not conducive to productivity

Diagnosis and Recommendation

Introduce methods/equipment to improve material and product handling at
comfortable height to increase labour productivity

Case B

Description of Problems

Raw material strip teed not supported during first pass hence second pass difficult
to feed because material bent or split (Annex B-1).

Tool no 73c¢, operator waste time by removing part by manual scraper. This also
results in some parts being scraped onto the floor and not in the bin.

Part with 8mm diameter bar with shape of sharp Vee. First operation on far side
of die, second operation on front of die closest 1o operator.  During press cycle part
from first operation falls away from operator who then has to stretch across the die
to retrieve the part to put into sccond Operation'which is in front of the die (Annex
B-2). '

Operator picks up material from the floor to set the die, which takes too much time.

Diagnosis and Recommendation

Support system should be used to support the material strip during the first pass
through the die to prevent the strip from bending thus eliminating the difficulty of
feeding the strip into the die during the second pass.

Modify tool by introducing simple spring loaded injector.

Modify tool by introducing simple support to prevent part from failing away {rom
the opcrator during the first operation.

Introduce simple material handling stands to hold material or bin at operator

working height. Introduce roving material handler to support operator with material
feed.
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Case C

Description of Problems

Raw material strip feed not supported during first pass hence second pass difficult
to feed because material bent or split.

Tool no 73c¢, operator waste time by removing part by manual scraper.  This also
results in some parts being scraped onto the floor and not in the bin,

Part with 8mm diameter bar with shape of sharp Vee. - First operation on far side
of die, second operation on front of dic closest to operator.  During press cycle parl
from first operation falls away from operator who then has to stretch across the dic
to retrieve the part to put into sccond operation which is in front of the die,

Operator picks up material from the floor to set the dic, which takes too much time.

Diagnosis and Recommendation

Support system should be used to support the material strip during the first pass
through the die to prevent the strip from bending thus eliminating the difficulty of
feeding the strip into the die during the second pass.

Modify tool by introducing simple spring loaded injector,

Modi[y tool by introducing simple support to prevent part from falling away from
the operalor during the first operation.

Introduce simple material handling stands to hold material or bin at operator

working height, Tntroduce roving material handler to support operator with material
feed.

CaseD

Description of Problems (Annex D-1)

* Raw maicrial strip not parallel i.e. width not the same,
OBSERVATIONS

* Operator on 55T press spent 40 to 50% more time in feeding due to inconsistent

width of raw material.

* Products (end caps) and scrap in same bin.

Diagnosis and Recommendation

* More accurate cutting of strips.

* Parallelism of guillotine and dimensions to be checked regularly.

* Separate scrap and products during operation by using chute.



5 Case E

Description of Problems
The company overlooked the following arcas of improvement:
(1) Some lost time in press work is due to:
* Raw matcerial (Coil) strip is often jammed in the die.
* Blanking is not a continuous process i.c. Operator stops the press cvery time and
removes the finished product prior to the next blanking.
(2) Material is lost due to:
* Low yield of material strip

Diagn'osls and Recommendation
(1) The foilowings are recommended to insure continuous operation of press.
*  Width of raw material strip should be strictly controlled.
* Dic design should be changed so that the product automatically comes out from the
dic {component ejection designed),

(2) Insuring that minimum widths of strips are used should maximize raw material
utilization of Strips. The size of material strip should be reduced by Imm at a time
and if there is room for improvement then this should be repeated until the optimum
width of strip is achieved (1 mm Reduction Activity).

6 CaseF
(Annex F-1)

Description of Problems
*  Work methods are not productive — unnecessary malerial handling

Diagnosis and Recommendation

+ Use smaller storage “box" that fits into work arca
* Eliminate double handling

*  Multi-skilling (Annex F-2)

7 Case G

Description of Problems A
* Press workability and material handling is obstructed due to using large bins.



* Material strips and WIP are placed on the bin or dic plate.

Dlagﬁosis and Recommendation

* Use smaller storage "box" that fits into work arca.

« Introduce simple material handling table to placé ‘material or WIP at operaior
working height. '

Case H

{Annex H-1 and H-2)

Description of Problems :
* Maltcrial setting not stable in the die.
~ . Feed pilch of material strip not constant.

Diagnosis and Recommendation
* Sit material in the die with holding edge.

* Introduce stopper pin so that constant material feeding,
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Case Study Summary of Enterprise Diagnosis and Guidance

. Asteategory @ . Diision/Process
PR-403 | Production management Metal stamping

andeategoy AT Tidusty  Sector/Product
Process contral ' "

Production plan and work record

' A Diagnosis:

Generany, productlon management practiced by press moldmg shops ‘has the following prob!ems
1) Production targets and actual data are recorded by workers in charge and are not shown in the
form of graph.

2) Production targets and actual productlon records are not posted in the shop foor using a graph
or a chart.

3) Production targets and actual production records are not well communicated to individual
workers. ' :

B Guidance:
1) To show production targets and actual production records graphically, such as a bar chart or a
line graph;
2) To post the chart or graph on a bulletin board or in a visible piace in each shop; and
3) To disseminate production information to individual workers using the above chart or graph.

l Response of the enterpnse {as confirmed dunng the follow—up ac:tiwty)

“The above advice was given to several compames “which prepare ‘the graph showﬁé_pfoductlon
data and post in the shop floor.

l Cther relevant pomts (issues ta be solved and probfems remamed)

The productlon ‘record should be ana!yzed to find the ways to ifhprove productlwty In the next
- step, a productivity management index should be determined from the ratio of operating time
(actual hour) to loss time (hour).




1 Case A

Description of Problems
(1) Stock /inventory control
* Recorded quantity numbers not the same as actual
* Stock in stores not controlled
(2) Quality control o
* No actual measurements data of roving checks on the inspection sheet
- (3) Equipmcnt control '

* No check list or records of daily maintenance of machines

Diagnosis and Recommendation
(1) Stock / inventory control (Annex A-1)

_+ Attach inventory control sheet to the box to control in and out parls
(2) Quality control

~» Redesign inspection sheet so that more inspection data can be captured
(3) Equipment control

* Preparc check list of daily maintenance at the machines

2 Case B

(Annex B-1 and B-2)

Description of Problems
* Recording downtime is not functional
* Information is not analysed

Diagnosis and Recommendation
* Use different form with visual impact

» Suggested form includes analysis and allows for measurement

3 Case C

Description of Problems _
(1) Production record is done but not visually recorded.

(2) Production data is not well-analyzed and used effectively for productivity
improvement.



Diagnosis and Recommendation
' .(]) Production records should be pfcsenicd in a visual format including machine and labor
* productivity for analysis purposes. |
(2) The following improvement measures are recommended:
. Analyze. production data by using visual chart and various indexes, and use
effectively for productivity improvement.
» Lost time should be classified into elements i.e. proparation loss, malfunction loss,
. defect loss, others loss etc. '
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Case Study Summary of Enterprise Diagnosis and Guidance

Case No. tstaategoy  J[ T " Dwision / Process
PR-404 Productmn management Metal stamping

... ondcategory - M Industy . Secdtor/Product
Wark management ’

Operation analysis

M Diagnosis:
Generally, production management practiced by press molding shops has the following problems;
1) Few companies record actual production data (quantity of production and time required for
production). Especially, time data are often missing.
2) Companies that record production data do not record loss time.
3) As a result, they fail to estimate productivity accurately.
4) No productivity management index is established and none has been appointed as a person
responsible for accemplishing a productlv:ty goal.

l Guidance:

1) To record daily production data and time spent for production;
2) To divide the time required for production to machine operating time and loss time, as well as
to man-hours and loss hours;

3) To subdivide machine loss time and man  foss hours to idling time (hours), non-measurement
time (hours), downtime (hours), preparation time (hours) and defect loss time (hours);

4) To determine a productivity management index from the ratio of net production time (hours)
excluding total loss time (hours) and net operating time (hours) excluding loss time; and

5) To appoint a responsible person for each index,

] Response of the enterpnse (as confirmed during the follow-up actlwty)

‘The first step is to record daily productlon data and plot them into a graph for ease of anaiys:s

| B Other relevant pomts (issues to be solved and problems remalned)

The productivity management index should be specified as a benchmark value.




1 Case A

(Annex A-1)

Description of Problems

* Downlime not adequately categorized

* Equipment productivity targc'l not set

+ Analysis not for different positions (MD, Ops, ctc.)

Diagnosis and Recommendation
* Categorise downtime to improve management and control
* Set equipment productivity achievement target

= Analyse and present to different positions using most appropriate method for action

2 Case B

{Annex B-1 and B-2)

Description of Problems
* Recording downtime is not functional

* Information is not analysed

Diagnosis and Recommendation
» Use different form with visual impact

* Suggested form includes analysis and allows for measurement

3 Case C

Description of Problems

(1) Production record is done but not visually recorded

(2) Production data is not well-analyzed and used effectively for productivity
improvcmént '

Diagnosis and Recommendation

(1) Production records should be presented in a visual format including machine and labor
productivity for analysis purposes

(2) The following improvement measures are recommended:
* Analyze production data by using visual chart and various indexes, and use



cffectively for productivity improvement.
* Lost time should be claq';lflcd into elements i.c, prcpdranon loss, mdlfunctlon loss,
defect loss, others loss ete,

4 CaseD
{Annex D-1 and D-2)

Descriptlon of Problems )

. Cld%‘i]flCﬁthﬂ and achievement representative in the loss tlmc are not evident
* Record form for lost / downtime time is not functional

* Productivity achievement levels not set

Diagnosis and Recommendation
* To clarify loss time and the achievement target

» To change the operation record into the chart method for visual impact and
measurcment

* Measuring and cont'rolling production to meet 'production' / productivity targets

5 Case E

Descrlptlon of Problems

Production data is not well- analyed and used effectively for product1v1ty :
improvement,

Diagnosis and Recommendations _

Analyze production data and use effectively for productivity improvement. The
following improvement measures are recommended: |

* Record daily production data visually so that the problems can be clear.

* The data should be recorded for each operator and machine.

* Lost time should be classified into clements i.e. preparatlon loss, malfunction loss,
defect loss, others loss clc.
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Case Study Summary of Enterprise Diagnosis and Guidance

e istcategory .. . Dwislon/Process
PR-405 Production management Metal stamping

_2ndcategoy M Industy | Sector/Produc
Quality control '

Quality control techniques

B Diagnosis:
Generally, quality contrd'lmﬁracticed'by press molding shops has the tollowing problems:
1) Inspection-data are not accurately recorded.
2) Recorded data are not arranged in time series nor presented in & graphical from.
3} QC tools, useful for data analysis and guality improvement, are not used.

W Guidance:

1) To record data obtained durmg mspectlon, including acceptance 1nspect|on and in- process
‘sample mspectlon

2) To monitor critical control dimensions using a Bar X-R Chart, identify signs of defect
beforehand, and take necessary preventive measures; and

3) To fully utilize QC tools according to each purpose, e.g., a cause and effect diagram for causal
analysis, and a histogram and a Cpk index for assessment of reliability.

= Response of the  enterprise (as confirmed during the follow- up actlvtty)
Several compames introduced a Bar X-R Chart for acceptance and in- process ‘sampling mspéctlcins:

B Other relevant pomts (|ssues to be solved and prob!ems remamed)

Before teachlng the use of the seven QC tools — statistical quality control techmques itis lmportant
that the recording and graphic representation of inspection data are carried out as daily practice.




1 Case A

Description of Problems
(1) Stock / inventory control

* Recorded quantity numbers not the same as actual

* Stock in stores not controlled
(2) Quality control

* No actual measurements data of roving checks on the inspection sheet
(3) Equipment control |

* No check list or records of daily maintenance of machines

Diagnosis and Recommendation
(1) Stock / inventory control (Annex A-1)
* Attach inventory control sheet to the box to control in and out parts
(2) Quality controt | :
* Redesign inspection sheet so that more inspection data can be captured
(3) Equipment control

*» Prepare check list of daily maintenance at the machines

2 Casre B

Description of Problems
* Quality statistics are not in place.

* Quality inspection sheets not always retrieved

Diagnosis anc_i Recommendation
* Fully implement quality system

* Display statistics in visual format (graphs, sketches etc)

3 Case C

Description of Problems

* No visible quality standard available at press (drawings, pictures, critical
dimensions)

* No boundary samples are introduced for visual inspection
* Check jigs and gauges are not well utilized



Diagnosls and Recommendation
*» Hstablish visible quality standard and clearly identify i Jmportant qualny points
* Bstablish boundary samples for visval inspection

* Provide operator with necessary gauges or inspection devices

CaseD

Description of Problems : : .
* Quality statistics (i.e. Bar X-R Chart, Cp index) are not utilized in stamping
process )

* Weak production enginecring such as troublé shooting

Diagnosis and Recommendation .
* Introduce Quality statistics (i.c. Bar X-R Chart, Cp mdex) for critical dimensions of
stamping products for defect prevention

* Production engineering such as trouble shooting should be strengthen

Case E

Description of Problems

* No specification available at press (drawings, pictures, critical dimensions)
* Checking devices not close at hand

Diagnosis and Recommendations

* Establish inspection sheets and clearly identify critical dimensions.
* Establish operator inspection frequencies.

* Provide operator with necessary gauges or inspection devices.
* Operator to record critical dimension results on bar x-r charts.

Roving inspector to verify this results at predetermined frequencies.

Case F

Description of Problems
* No visible quality standard available at press (drawings, pictures etc),
* No boundary samples have been introduced for visual inspection.

* Check jigs and gauges are not well utilized.

Defect prevention such as "Quality statistics” is not introduced.



Diagnosis and Recommendation ,

» Establish visible quality standard and clearly identify important quality point.

¢ Introduce boundary samples beside the operator not at the quality control room for
visual inspection.

* Provide operator with necessary gauges or inspection devices,

* Introduce Quality statistics (i.e. Bar X-R Chart, Cp index) for critical dimensions of
stamping products for defect prevention.

7 Case G

Descriptions of Problems
* Present in-process quality control system is not effective, analyses and corrective

actions are not taken to prevent against defective products
* Quality statistics are not utilised

OBSERVATION
* Assembled products (Anti-loose fastener) are scrcened by operator and 30 to 40 %

of products were needed to be reworked {Annex G-1)

Diagnosis and Recommendation
* Redesign and implement in-process quality control system, so that analyses of

defective products and corrective actions can be underiaken
* Utilize quality statistics to improve quality

EXAMPLES
» Histogram / Bar X-R Chart / Fish bone

8 Case H

Description of Problems
* No specification availabie at press (drawings, pictures, critical dimensions).

* Checking devices not close at hand.

Diagnosis and Recommendations
* Establish inspection sheets and clearly identify critical dimensions.

* Establish operator inspection [requencies.
* Provide opcrator with necessary gauges or inspection devices.



* Operator to record critical dimension results on Bar X-R Charts.

* Roving inspector to verify these results at predetermined frequencies.

« Continue with SPC Charting on a more regular basis after every die change,
+ Monitor and improve Process capability for future consideration.

Casel

Description of Problems

* Die maintenance is BM (Break—down Maintenance) which is carried out after the
quality defectiveness occurs ' '

. Quality records not up to date (fracking, quality system)

Diagnosis and Recommendation

* Die maintenance is changed to PM (Preventive Maintenance) from BM (Break-
down Maintenance) _

* Set up Quality Management Systemn
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‘Case Study Summary of Enterprise Diagnosis and Guidance

e 15t°at99°rY oM. ... . .. Dwisonfprocess .
PR-406 . Productton management _ Metal stamping

. ndcategory .} - Industry 4 Sector/Product
Quality control '

Quality étandards

l Dlagnosrs

Generally, qualrty ‘control practlced by press moldlng shops has the fol!owmg problems
~ 1) Many companies operate without guality standards.

2) Quality standards made by some are not clearly defined.

l Gmdance

1) To deveiop a quallty standard for each product

2) To specify checkpoints for workers and inspectors in each qualrty standard using graphics,
sketches and photos; and

3) To provide educatlon and tralmng for workers on the basis of quahty standards.

] Response of the enterprlse (as confirmed during the follow-up actrvrty)

" Some companles have prepared quallty standards using photos and post them on each’ press

durmg the work

W Other relevant points (|ssues to be solved and problems remamed)

~ As most press molding shops in the country are engaged in small lot production with a short

production schedule, quality standards should use sketches and digital photos for ease of edition
and publication.
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Case A

Description of Problems .

» No visible quality standard available at press (drawings, pictures, critical
dimensions).

* No boundary samples arc introduced for visual inspection.

* Check jigs and gauges are not well utilized.

Diagnosis and Recommendation _
* Establish visible quality standard and ¢learly identify important quality points.
« FEstablish boundary samples for visual inspection.

* Provide operator with necessary gauges or inspection devices.

Case B

Description of Problems :
* No visible quality standard available at press (drawings, pictures ctc).

No boundaty samples have been introduced for visual inspection.

-*

Check jigs and gauges are not well utilized.
* Defect prevention such as "Quality statistics" is not introduced.

Diagnosis and Recommendati'on.

» Establish visible quality standard and clearly identify important quality point.

* Introduce boundary samples beside the operator not at the quality control room for
visual inspection.

* Provide operator with necessary gauges or inspection devices.

. Ihtroducc Qua]ity statistics (i.e. Bar X-R Chart, Cp index) for critical dimensions of
stamping products for defect prevention.



Ca_sé Study Summary of Enterprise Diagnosis and Guidance

— IStCategor‘/ W .. . Diision/Process
PR-407 Productnon management Metal stamping

(. 2ndcategory - pf 0 Tndustry ' Sector/Product

b

Equment management !

Subject

Shop Ia90ut

l Dlagn05|s

The Iayout generally fails to take into account the prol:lhét:on process and movement of goods
resulting in additional time for transportation and handling.

| Guidance: _
1) To reconsider and redesign the processing methods for major products and their production
processes, and the in-process flow and distribution of raw materials and work in process;
2) To group machinery and equipment to those that should be arranged in proximity to each other
because of productivity, working environment and safety, those that do not require proximity, and
- those that should be placed apart, and to prepare a correlation diagram representing the
geographical relationship among them; and
3) To design an overall layout with reference to the correlation diagram.

B Response of the enterprlse (as confirmed during the follow- up actiwty)

Two companies have already started remodeling work to install a new layout and will start
production as of February 2002.

M Other relevant paints (issues to be solved and problerns remalned)

For a Iayout cha'héemmvoiv'irig' relocation of equlpment ' that requires a Iarge cost ‘cost effectiveness
should be carefully assessed before implementation,




1 Case A (Annex A-1)

Description of Problems

* Workfiow for components produced was poor.

* Materials and WIP not smoothly carried due to narrow aisie.
» Material handling by operators — time consuming,

Diagnosis and Recommendation : _
* Redesign layout of whole plant to improve material flow and not haphazard.
* 58 should be done before redesign layout.

* Make tables for easy access and small containers for easy handling.

2 Case B

Description of Problems

+ Workflow for components produced was poor.

« Forklift truck not easily used due to narrow aisle and big bins.
* Dic storage far away from presses.

Diagnosis and Recommendation

* Redesign layout of press shop to improve material flow from die to die and not
haphazard.

+ Use manual forkli’ft and smaller bins for material movement.

* Situate die storage in stamping scction for easy access.

3 Case C

Description of Probiems
* Process-flow for manufactured components require improvements.

* Forklift truck not easily used due to narrow aisle and obstructions (big bins).

Diagnosis and Recommendation
* Redesign layout of press shop to improve material flow from die to dic.
* Use small or manual forklift and smaller bins for material movement.



4 CaseD (Annex D-1)

Description of Problems
* Production efficiency is not considered in the plant layout,

Diagnosis and Recommendation - .
* To arrange CNC punching machine and press brake nearby and reduce WIP area,
* Press, spot welding and assembly process are moved on the side of TOOL TECH.
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Case Study Summary‘ of Enterprise Diagnosis and Guidance

| .. dsteategoy  M[ " Diision/Process
PR-408 Productlon management ' Metal stamping ‘

_ ndcategoy M Industry 4 Sector/Product
" Work management :

Safety management -

.| B Diagnosis:

When press work is analyzed from the vrewpornt of safety, the followmg problems are commonly '
‘identified:

1) Press work is carried out as a worker keeps his hands or fi ngers in a mold.

- 2) While blanking operation is. carned out using a foot pedal switch, no safety guard is provuded for
"~ amold,

l Gurdance

1) 'To use adequate safety/protectrve devices reqmred for press work, allowmg the worker to set or
remave a product without putting his hands or fingers into the mold; and
2) To provide a safety guard for the mold when blanking operation is conducted using a food pedal
switch; thereby to prevent the worker from putting his hands or fingers into the mold.

] Response of the enterpnse (as confirmed during the fo!low~up actrwty)

Despue the advrce the above recommendations have not been carried out due to the lack of
safety awareness of both management and labor.

[ | Other relevant pornts (issues to be solved and probiems remarned)

The cost incurred by an accident serves as a rna]or incentive to safety investment. In the country

~ where labor costs are relatively low and thus an industrial accident does not lead to a large amount|
of compensation as seen in industrialized countries, companies do not have incentive to costly
safety investment. Under these circumstances, therefore, significant improvement in work safety

must wait until managers are required to assume strict responsibility for safety management by
- law.




1 CaseA

Description of Problem
* Painting area is located close to power source, a potential fire risk.

Diagnosis and Recommendations
* Relocale painting area to reduce risk

2 Case B

Description of Problems
* Not enough safety exercised whcn loading and unloading components

Diagnosis and Recommendation
* Use tools to load and unload

+ Improve design of tool
» Train workers on safe work practices

3 Case C

Description df Problems

* Redundant and scrap material are in the way and inhabits material flow
* No demarcation lines

. Personal protective equipment are not used

* No grinding wheel cover is used for tool grinding machme

Diagnosis and Recommendation

* Allocate scrap bins and storage area

* Defective products are clearly scparated on a daily basis

* Paint aisles, working area, storage area and emergency exits
* Provide personal protective equipment

* Install grinding wheel cover for tool grinding machine

4 CaseD

Description of Probiems
* Manual feeding material strip to the die during progressive operation while using
 foot pedal switch without safety guards (Annex D-1).



~* Hands in die whilst loading and unloading material.,
* Stools not available and not adjustable, which leads to fatigue and negatively affects
productivity. '

Diagnosis and Recommendation
* Design and install safety guards.
* Use tool to load and unloading if possible.

* Introduce adjustable stools to reduce fatigue and increase labour productivity,

CaseE

Description of Problems _

* Without the both hands push button switch and safe gﬁards are operated
* Hearing protection not used by all personnel _

* Using Porklift Truck to remove / set machine / tools

Diagnosis and Recommendation

* To install the both hands push button switch and safe guards to the press machine
* Motivation to use hearing protéction (supplied by Company)

* Use Step ladder '
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Case Study Summary of Enterprise Diagnosis and Guidance

L Astcategory RF Division / Process
PR-409 Productlon management’ Metal stamping

2nd category Industry } Sector / Product
55 !
i

5S activities (housekeeping)

a Diagn05|s

Generally, shops are poorty maintained in terms of arrangement of goods and the followmg
problems are identified: :
1) A work area and a service path are not clearly separated and articles are placed on the service
path to disturb with movement of goods.

2) Finished and semi-finished products, and accepted and rejected products are not clearly
separated to adversely affect productivity and quality.

I Guudance

- 1) To separate goods in use from those not used and diSpOSE the latter;
2) To assort goods in use and maintain them in good condition;
. 3) To separate a service path and a work area by yellow line: and
4) To clearly mark finished and semi-finished products and accepted and rejected products by
color coding or other means.

l Response of the enterprise (as confi rmed dunng the follow-up actwtty)

Many of companies that received the above advice have successfu“y fmproved ‘their 5 levels. In
particular,-a company has introduced 5S activities as part of small group activities, which are
expected to produce good resuits.

M Other relevant points (issues to be solved and problems remained):

Improvement of 55 levels should be carried out in the form of housekeeping competition among
small groups to give prizes for excellence. This will provide good incentive to improved awareness
of workers.




1

Case A

Description of Problem , 7
* Painting arca is located close to power source, a potential fire risk

Diagnosis and Recommendations
* Relocate painting area to reduce risk

Case B

Description of Problems .

* Redundant and scrap material are in the way and inhabits material flow
* No demarcation lines _

* Pcrsonal protective equipment are not used

* No grinding wheel cover is used for tool grinding machine

Diagnosis and Recommendation

* Allocate scrap bins and storage area

* Defective products are clearly scparated on a daily basis

* Paint aislos,.wo.rking arca, storage area and emergency exits
* Provide personal protective equipment '

* Install grinding wheel cover for tool grinding machine

Case C

Description of Problems
* Demarcation of WIP, finished goods, electrical boards and walkways not clear

Diagnosis and Recommendation
* Enforce use of designated areas for WIP etc.
* Inspect for safety compliance

Case D

Description of Problems
* Safe passage and work area is not clearly demarcated



Diagnosis and Recommendation
* Demarcate safe passage and work area by yetlow paint
* Classification of the material, WIP and the finished goods yards



: Case Study Summary of Enterprise Diagnosis and Guidance

all| | lstcategory M .. Dvision/Pocess -
PR-601 Sheetmetalsﬁamplng technology - Metal stamplng
L. ndeategory - W Indusy 1 Sector/Product
* Molds & dies . - i

Im'provemént of molds.

l Dlagn05|s

Many molds used by press moldmg shops are found to have the followmg probtems
1) Difficult to determine positioning or remove a stamped product

2) Strip layout design with poor material yield;

3) Poor process capability; and

4) Safety problems.

1. Gwdance

1) To |mprove ease of posataomng and product removal;
' 2) To improve a strip layout to maximize material yield;
3) To redesign a mold with poor: process capability; and :
4) To improve safety by prowdlng an escape path or a safety guard.

B Response of the enterpnse {(as conﬁrrned durmg the follow-up activity):

 As the redesigning of molds takes time, few companies have implemented the above advice.
‘Nevertheless, a company that received the detailed diagnosis has modified its molds and has
successfully improved product quality.

_|m Other refevant points (issues to be soived and problems remained):

Most companies do not have high levels of mold design techniques. As a result, when a problem
occur, it is often left unsolved because neither mold designer or technician is capable of devising a
solutlon
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Case A

{Annex A-1 and A-2)

Description of Problems

Too much of waste material (cut off‘;)
Sce annexure

Diagnosis and Recommendation

Change matetial dimension specification to save on materials

Case B

Description of Probiems

*

Raw material strip feed not supported during first pass hcnce secand pass difficult
to feed because material bent or split (Annex B- 1).

Tool no 73c, operator waste time by removing part by manual scraper.  This also

- results in some parts being scraped onto the floor and not in the bin.

Part with 8mm diameter bar with shape of sharp Vee. First operation on far side
of die, second bperation ou front of die closest to 'operator. During press cycle part
from first operation falls away from operator who then has to stretch across the die
{0 retrieve the part to put into Second operation which is in front of the die (Annex
B-2).

Operator picks up material from the floor to set the die, which takes too much time.

Diagnosis and Recommendation

Support system should be used Ito support the material strip during the first pass
through the die to prevent the strip from bending thus eliminating the difficulty of
feeding the strip into the die during the second pass.

Modify tool by introducing simple spring loaded injector.

Modify tool by introducing simple support to prevent part from falling away from
the operator during the first operation.

Introduce simple material handling stands to hold material or bin at operator
working height. Introduce roving material handler to support operator with
material feed.



3

4

Case C

Description of Probiems
* Raw material strip feed not supported during first pass hence second pass difticult

to feed because material bent or split.

Tool no 73c¢, operator waste time by removing part by manual scraper. This also
results in some parts being scraped onto the floor and not in the bin.

Part with 8mm diameter bar with shape of sharp Vee. First operation on far side
of die, second operation on front of die closest to operator.  During press cycle part
from first operation falls away from operator who then has to stretch across the dic
to retrieve the part to put into second operation which is in front of the die,

* Operator picks up material from the floor to set the die, which takes too much time.,

Diagnosis and Recommendation
* Support system should be used to support the material strip during the first pass

through the die to prevent the strip from bending thus eliminating the difficulty of -
feeding the strip into the die during the second pass. '

Madity tool by introducing simple spring loaded injector.

Modify tool by introducing smlpie support to prevent part from falling away from
the operator during the first operation.

Introduce simple material handling stands to hold material or bin at operator
working height.  Introduce roving material handier to support operator with
material feed,

CaseD

Description of Problems
The company overlooked the following areas of improvement:

(1) Some lost time in press work is due to:

* Raw material (Coil) strip is often jammed in the die.

* Blanking is not a continuous process i.e. Operator stops the press every time and

removes the finished product prior to the next blanking,

(2) Material is lost due to:

* Low yield of material strip.

Diagnosis and Recommendation

(1) The followings are recommended to insure continuous operation of press.



*  Width of raw matcrial strip should be strictly controlled.
* Die design should be changed so that the product automatically comes out from the
dic (component cjection designed).
(2) Insuring that minimum widths of strips are used should maximizc raw matcrial
utilization of Strips. The size of material strip should be reduced by 1mm at a time
and if there is room for improvement then this should be repeated until the oplimum

width of strip is achieved (1 mm Reduction Activity).
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Case Study Summary of Enterprise Diagnosis and Guidance

Lo steategory M ... . Dvision/process
PR-602 Shest metal stamping technefogy Metal stamping

 dndeategory N Indusry Sector / Product
Machlnery & equlpment . 1‘

Upgrading of auxiliary equipment, jigs and tools

l Dtagn05|s

Some factones do not use a support a tool or a ]ig to support a work p:ece durtng press ‘work or
welding, resulting in poor productivity and/or quality,

1) Blanking operation by a press is conducted to process a sheet material without a support,
generating deformation.

2) Spot or arc welding is carried out without a support or a jig and two workers are requared due
to poor workabllity

l Guldance

1) To use a support for a long sheet that is bianked by a press;
2) To provide a support for spot welding to allow work by one person; and
3) To use a fixing jig for arc welding that involves a relative large amount of work.

W Response of the enterpnse (as confirmed durlng the follow—up act;wty)

Because of sampht:lty to execute, the above advice was ci(uckly put into practice.

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

“The press should use an uncoiler and a leveler, but a small number of press molding shops use
them because the automatic press work process has not been widely introduced. Especially, no
leveler is used for hoop materials to press a material that remains coiled at its end.
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Case A

‘Description of Problems

Raw material strip feed not supported during first pass hence second pass difficult
to feed because material bent or split (Annex A-1).

~ Tool no 73c¢, operator waste time by removing part by manual scraper, This also

results in some parts being scraped onto the floor and not in the bin.

Part with 8mm diameter bar with shape of sharp Vee.  First operation on far side
of die, second operation on front of die closest to oja_erator. ‘During press cycle part
from first operation falls away from operator who then has to stretch across the die
to retrieve the part to put into second operation which is in front of the die (Annex
A-2).

Operator picks up material from the floor to set the die, which takes too much time,

Diégnosls and Recommendation

Support system should be used to support the material strip during the first pass
through the die to prevent th'e_strip from bending thus eliminating the difficulty of
feeding the strip into the die during the second pass.

Modify tool by introducing simple spring loaded injector. :

Modify tool by introducing simple support to prevent part from falling away from
the operator during the first operation.

Introduce simple material hzindling stands to hold material or bin at operator
working height. Introduce roving material handler to support operator with
material feed. '

Case B

Description of Problems

Raw material strip feed not supported during first pass hence second pass difficult
to feed because material bent or split.

Tool no 73c¢, operator waste time by removing part by manual scraper. This also

- results in some parts being scraped onto the floor and not in the bin.

Part with 8mm diameter bar with shape of sharp Vee. First operation on far side
of dic, second operation on front of die closest to operator. During press cycle part
from first operation falls away from operator who then has to stretch across the die
to retrieve the part to put into second operation which is in front of the die.

Operator picks up material from the floor to set the die, which takes too much time,



(1)

(2}

M

)

Diagnosis and Recommendation

* Support system should be used to support the material strip during the first pass
through the dic to prevent the strip from bending thus climinating the difficulty of
feeding the strip into the die during the second pass.

* Modify tool by introducing simple t3prin'g loaded i'njcctor

* Modify tool by introducing simple support to prevent part from falhng away from
the operator during the first operation. _

* Introduce simple material handling stands to hold material or bin at operator
working height. Introduce roving material handler to support operator with
material feed.

Case C

Description of Problems

The company overlooked the following areas of improvement:

Some lost time in press work is due to:

* Raw material (Coil) strip is often jamméd in the dic.

. Bidnkmg is not a continuous process i.e. Operator stops the press every time and
remmoves the finished product prior to the next blanking,

Material is lost duc to:

* Low yield of material strip

Diagnosis and Recommendation

The followings are recommended o insure continuous operation of press.

* Width of raw material strip should be strictly controlled.

+ Die design should be changed so that the product automaucally comes out from the
die (component ¢jection designed).

Insuring that minimum widihs of strips are used should maximize raw material

utilization of Strips. The size of material strip should be reduced by Imm at a time

and if there is room for improvement then this should be repeated until the optimum

width of strip is achieved (1mm Reduction Activity).



4 Case D

Descrihtion of-Problems
'(1) Spot welding process
* 2 operators hold work picce for spot welding process as no support in place (Annex
D-1), |
. Spcciﬁcation / Drawing not in linc with actual. E.g. indicated 24 poinis found to
be 5 points only.
(2) Arc welding process
* Welding without jig or support can cause variations.
(3) Punching process |
* Time consuming operation was done after punching process. One component of

"Large bore valve housing” was filed due to rough edge made by punching process
{Anncx D-2).

Diagnosis and Recommendation
(1) 'Spotlwelding process

* Fabricate support so one operator can be used for the operalion.‘

* Ensure that work carried out is as per specifications.
(2) Arc welding process

* Use jig, clamp or blocks to hold components in place for consistency (Annex D-3).
(3) Punching process

IMMEDIATE ACTION

* Use belt sander to sand nibbled edge so that time can be saved.

FUTURE CONSIDERATION '

* Develop tool and dic technology, so this kind of job can be done by stamping

process with in housc simpte die.

* Introduce inexpensive wirc EDM (Electric Discharge Machine) for small
production volume.
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removal of
die clamping bolts, removing die, waiting for inspector, etc)
2) Analyze all work time by using Bar Chart
3) Internal set-up activities are analyzed in detail to identify activities that can be
carried out without stopping the machine
4) Pre plan die availability and raw material, so that they are available at the
press when the current run is completed
5) Reorganize die storage, so that dies are classified based on their usage(i.e.
weekly, monthly, etc). In addition identify dies accordingly and establish
identification system
6) Have checking jigs and inspector available at press when off is produced
7) Prepare the necessary tools and store orderly
8) Reduce setup time by Parallel operating system where preparation for die
change
is done whilst press is running
Second phase
1) Standardize the die specification
Die height
Die-set size
Clamping thickness of platen
2) Introduce “ANDON” (signal light) for Parallel Die Change System
10 Case J
(Annex J-1 and J-2)
Description of Problems
Long time is needed to setup changeover
Diagnosis and Recommendation
Use of the die exchange trolley or lifter with tool hanger

Classification by color code of the mold shelf and stamping die
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