Case Study Summary of Enterprise Diagnosis and Guidance

_ 7 st category o _ Division / Process -
MW-14 Productlon management _ C alvanlzmg workshop

_2ndcategory o H Industty 1 Sector/Product
Work management Metalworking ’ Galvanizing

Im’brdvement of the jigging method

l D|agn03|s ‘

~ Work pleces are attached to the frame usmg ‘steel wire, It is labor intensive and inefficient. Upon
completion of the galvanizing operation, steel wire is cut by many workers to remove the product.
Work efficiency shouid be |mproved using a special jig.

W Guidance:

~Work efficiency should be improved by designing and making a special jig using steel chains or
other materials. -

[ ] Response of the enterpnse (as conf rmed durmg the follow-up activity):

Vanous JlgS have been made and are used (See attached photographé)

= Other relevant points (issues to be sofved and problems remalned)

Ttis Elésarable to expand use of special jigs.




1 Case A

Oescription of Prohlems
- Many workets are involved in jigging the work to a lifting beam prior to being

galvanized and de-jigging of work after galvanizing. This process is tithc consuming and
unproductive, |

This method of jigging and de-jigging is also costly as the wire is used dn]y once in
this process and is thereafter thrown away. There have also being incident where the
galvanized works have sometimes fallen into the tanks and onto the floor due to the wires
cut'ting. This results in damage to the products and is also dangerous as products can fall
and injurc workers, |

Diagnosis and Recommendation

Hangers that can be used repeatedly should be utilised for the purpose of jigging.
The hangers reduce the jigging and de-jigging time and the manufacturing cost, as it is not
necessary to dispose of the hangers each time after usc.  The hangers can be made
beforehand, provided that their lengths are standardized (See Photograph 1).



Photograph 1 Improvement of the jigging & de-jigging works

The present state
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Photograph 1 Improvement of the jigging & de-jigging works

The previous state







'Case'Study- Summary of Enterprise Diagnosis and Guidance

- meategorv womeff ... DWslon/Process ..
' MW-15 Productson management : Galvamzmg workshop

ondcategory g Industy 1 Sedtor/Productt
Quality control : - Metalworking Galvanizing

Promotion’ of quality control USing control charts

_ I Diagn05|s

'While various data are recorded such as acud concentratlon in the plckllng tank and thickness of
the galvamzed layer, they are not effectively used for production management purposes.

' I Gu:dance

" Control charts should be made from key data, mcludmg acid concentration and plat:ng thlckness
and should be used for process control,

[ ] Respdnse of the enterprise (as confirmed during the follow-up ac:tivity)

The above recommendation was not smplemented at the time of the follow- up survey

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

The company does not understand quahty ‘control techniques and fails to use key data for
productlon_ management purposes. During the detailed diagnosis, the study team wanted to teach
QC technigues including use of control charts, but the shop was busy with installation of a new
galvanizing tank.




1

M

)

M

(2

Case A

Description of Problems

The concentration of acid in pickling tanks is measured and recorded once a week by
the acid supplicrs in conjunction with the production manager. These records are
only kept by the production manager, and not displayed on site,

The thickness of the galvanizing on the products are measured by random inspection
and recorded by quality inspectors. It was however observed that the thickness of
the galvanizing was generally above the customers’ requirements and this factor
therefore contributes to increasing the cost of production,

Diagnosis and Recommendation

A quality conirol graph should be put up on the wall located close to the relevant tanks
or on the sidewall of the tanks in order to inform people of the condition of the
chemicals.  The upper control limit, the lower control limit and the mcasured value
should be written down on the control graph.  This method of displaying information
motivates all employees to show interest in quality control, and improves the morale
of workers.  As a result, quality control can be carried out easily at the factory (See
Sketch 1).

The galvanized thickness should be controlled using a quality control chart, on which
the upper and lower limit value of the standard are shown beforehand, and the
measured thickness are shown with the mean value, the maximum value, and the
minimum value as recorded daily. This insures that the interpretation of the actual
thickness is clear and easily compared with the standard. The measuring accuracy of
the quality inspectors can also be improved by this method. The control chart should
be situated where it is clearly accessible and visible (See Sketch 2).



Sketdh 1 Applying quality control chart in galvanizing process

The present state

The concentration of acid in pickling tanks is measured and recorded once a
week by the acid suppliers in conjunction with the production manager.
These records are only kept by the producnon manager, and not
displayed on site.

Recommendation

A quality control graph shouid be put up on the wall located close to the
relevant tanks or on the sidewall of the tanks in order to inform people
of the condition of the chemicals. The upper control limit, the lower
controt limit and the measured value should be written down on the
controt graph.

This method of displaying informatlon motivates all employees to show
interest in quality control, and improves the morale of workers. As a
resuit, quality control can be carried out easily at the factory.
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Sketch 2 Applying quality control chart to galvanized thickness

The present state

The thickness of the galvanizing on the products are measured by
random inspection and recorded by quality inspectors. It was however
observed that the thickness of the galvanizing was generally above
the customers’ requirements and this factor therefore contributes to

increasing the cost of production.

Recommendation

The galvanlzed thickness should be controlled using a quality control chart.
It is a useful tool to reduce the dispersion of thickness, and to keep constant
thickness.

o2

&

2 .
£ - Upper Limit
2

g

=

(&)

R

N

Date




Case Study Summary of Enterprise Diagno_sis and Guidance

Astcategory  #f ~ Division / Process
MW-16 Productlon management Gaivanlzmg workshop

_ndcategory - f - Industy 0 Sector/Produdt

Quality control Metalworking ' i Galvanizing

Work time managemeht

I D|agn05|s

n the prckimg, cfeansmg and piatmg processes the tume to start and end the d!ppmg is recorded
- but there is no instrument to measure duration. As workers check it with a clock in the shop,
dipping time varies greatly. An instrument to indicate dipping time is required to ensure stable
quality and reduction of materials.

W Guidance: o _

~ Each tank should be provided with a timer and a pilot lamp indicator to measure and indicate
dipping time. A worker sets dipping time on the timer when the product is put into the tank, and
the pliot lamp lights when the preset time lapses to alert workers.

W Response of the enterprise (as conf rmed dunng the follow-up acthty)

‘At the time of the follow-up survey, ev:ary ‘tank was prowded ‘with a timer and a ptEot Iamp S
indicator. Dipping time was properly managed. (See attached photographs)

] Other relevant paints (tssues to be solved and problems remalned)

‘Now it is recommended to improve the process in order to ensure ease of work and prevent
incorrect operation.




1 Case A

Description of Problems _ ‘

The time for dipping of products into the tanks for purposes of degreasing, pickling,
fluxing, zinc palvanizing, etc. is measured by the clock situated on the wall of factory,
The control of the dipping time into each tank-is not performed accurately because of there
being many tanks. This contributes negatively towards quality control.

Diagndsis and Recommendation
A timer and indication lamp should be installed on each tank to inform operators of the
lapse time for dipping. This method of operating would improve quality and cfficiency in
the factory.



Photograph: Improvement of quality control

The previous state

The time for dipping of products into the tanks for purposes of
degreasing, pickling, fluxing, zinc galvanizing, etc. is measured by the clock
situated on the wall of factory. The control of the dipping time into each tank
is not performed accurately because of there being many tanks This
contributes negatively towards quality control.
* Recommendation: _

A timer and indication lamp shouid be installed on each tank to inform
operators of the lapse time for dipping. This method of operating would
improve quality and efficiency in the factory.

* the Present state

Indication lamp (newly — installed)



Case Study Summary_ of Enterprise Diagnosis and Guidance

o Astcategory N4 Divison/Process . -
Mw-17 Productlon management ' Galvaruznng workshop

 ondcategoy T Industry | sector/Product

Quality'control Metalworking i

Metalworking Galvanizing

Prevention of recurrence of customer claims

l Dlagnoms

_ Customer complaints and claims are recorded in “Customer Complalnts Reglster” but they are not

_anaiyzed or linked to prevention activities, Systematic efforts to prevent recurrence of customer
complaints and claims are called for.

M Guidance:

The' manager of the quahty control department should analyze a customer complalnt or claim and
appoint a person in charge of preventive measures, who identifies a cause for the complaint or
claim and devises measures to prevent its recurrence, followed by formal verification of

- effectiveness of the preventive measures. These procedures should be established as a formal
system.

l Response of the enterpnse (as confirmed during the follow- -up activrty)

The above recommendation was ‘ot implemented at the time of the follow-up survey.

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

o win confidence of customers, it is essential to prevent recurrence of a customer claim or
complaint, which should not be repeated under any circumstances.




1 - CaseA

Description of Problems

Complaints from customers and actions taken to rectify situation are registered in a
document called the "Customer Complaints Register”,

However an analysis of the data captured is not carricd out and thercfore the company
is unable to identify the trends arising from customer complaints and cannot carry out

preventive actions against repetition.

Diagnosis and Recommendation

The quality control manager should analyze and stratify the complaints, then nominate
a person to carry out the preventive action against repetition.

The nominated person should investigate the true factors of the occurred fauli, and
carry out the countermeasures to dissolve the harmful factors until obtaining good results.



Case Study Summary of Enterprise Diagnosis and Guidance

.. stcategory Wy .. ... Division [ Process
MW-18 Production management : Galvanizing workshop

_2ndcategoy - #f o Industy | sector/Product

Quality control Metalworking 'E Galvanizing

Installation of a QC bulletin board

W Diagnosis: :
Work piece receiving and product shipping yards are well arranmg-}_i-::d"évﬁa cleanecl;méhc—i éi?_:jné are
posted to give instruction or caution to workers, Inside the factory, however, there is no bulletin
hoard to communicate important notices or instructions to workers.

B Guidance:

1) To indicate the process name on each tank and post relevant work standards and control
charts; and

2} To post a notice or bulletin containing quality information within the factory.

l Response of the enterprise (as confirmed during the follow-up actmty)

The above recommendattons were |mplemented at the time of the follow- up survey, except for the
posting of contro} charts on each tank. (See attached photograph)

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

“The bulletin board is an |mportant ' communication tool in the shop floor to provsde information on
the current quality status for workers and thereby to raise their interest.




1 Case A

Description of Problems

It is commendable to note that areas for receiving and dispatching of goods are clearly
demarcated and addressed on signboards. '

There is however a lack of signboards in the factory.

Diagnosis and Recommendation
A signboard/notice board for quality control should be prepared and should indicate
the process name, working standard, quality control chart, ctc.



Photograph: Improvérnent of quality control

The previous state ‘

It is commendable to note that areas for receiving and dispatching of
goods are clearly demarcated and addressed on signboards.

There is however a lack of signboards in the factory.
+ Recommendation: _ . :

A signboard/notice board for quality control should be prepared and
should indicate the process name, working standard, quality controf chart, etc.
This method of displaying/recording information motivates all employees to
show interest in quality control, and improves the morale of workers. As a
result, quality control and 55 activity can be carried out easily at the factory.

* the Present state

Notice board for products including rejects {newly int'é'l'ltédj



Case Study Summary of Enterprise D'iag'nosis and Guidance

ist category . Division/ Process
Mw-19 " Production management : Galvamzmg workshop

2nd category . - Industry - ! Sector / Product
Work management Metalworking Galvanizing

Véntiiation in the factory

' n D:agn05|s

As work p|eces are dlpped in a molten zinc tank fume is generated and remains in the factory
- Proper ventilation is not prowded

W Guidance: _ :
1) Fume is generated partly due to insuffi cuent drymg of work pieces in the precedmg process It
is recommended to provide a drying furnace or provide long drying time,

2) A ventilation hood should be prowded above the molten zinc tank to prevent fume from
spreadlng into the’ factory :

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

Accordlng to the manager, the shop plans to install 2 new galvanizing tank and tmplement the
~ recommendation in the tank installation project to improve the working environment. Ducts and
hoods have been completed at the time of the folliow-up survey,

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

I is 1mportant to ralse awareness of the worklng envuronment and its importance




1 Case A

Description of Problems
A lot of fumes arc generated and molten zine is dispersed from the zinc galvanizing
tank when products are dipped into the tank. This contributes negatively towards the

working environment.

Diagnosis and Recommendation

One of the causes is thal the products are dipped while still containing moisture as a
result of the previous processes. It is therefore recommended that the products arc
preheated over the zinc tank for a longer period so as to remove the moisture or drying
cquiprﬁcnt should be installed. Furthermore, a hood and a ventilator should be installed
on the roof located above the zinc—galvaniéing tank in order that the generated fume does
not diffuse in the workshop (See Photograph).



Photograph:
Countermeasure against fume from the zinc galvanizing tank

The present state

A lot of fumes are generated and molten zinc is dispersed from the
zinc-galvanizing tank when products are dipped into the tank. This
contributes negatively towards the working environment.

Recommendation

It is therefore recommended that the products are preheated over the zinc
tank for a longer period so as to remove the moisture or drying equipment
should be instatled.

Furthermore, a hood and a ventilator should be installed on the roof
located above the zinc-galvanizing tank in order that the generated fume
does not diffuse in the workshop.




Case Study Summary of Enterprise Diagnosis and Guidance

oo Astcategoy B4~ Divislon/Process
MW-20 - Productlon management : . SW|tchboard productlon

. dcategory - M| Industry ol Sector/Product
- Work management Metalworking " Sheet metaf processlng/Assembly

Improvement for su'ppbrt bars

l Dlag nosis:

‘ Dunng operatlon of a shearlng machtne ora bendlng machlne, two workers hold a steel material
for cutting or bendlng “This is not a good practice in terms of work quality, safety and
productivity, Instead, a support for steel materials shouid be provided.

l Guudance

For the shearlng machme an additiona! support bar should be provided between two support bars
in order to facilitate the cutting of a narrow steel material. (See Photograph 1) '

For the bending machine, a support for steel materials should be provided to ensure stable
feeding. (See Photograph 2).

| Response of the enterprise (as confirmed durlng the foilow-up actlwty)

During the follow-up survey, no work was carried out in the factor as most workers went to a
switchboard insta!lation site. The manager stated that he would like to implement the
recommendations after the installation work has been completed

u O’_cher relevant points (issues to be solved and problems remained):

It is strongly desirable to implement these recommendations as they will contribute greatly to
improvernent in terms of work quallty, productivity and safety. Itis |mp0rtant to realize that small
improvements will accumulate and lead to major results.




1

Case A

Description of Problems

1} Two guide scale sliders have been installed on the sheating 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 rcsulting in two workers support the
narrow steel plate by hand in the shearing process.  Furthermore, becaose the length
of guide sliders and scales is 1 m, steel plates that must be sheared with a length over
Llm is scribed/marked at the first, then sheared resulting in unproductive work.

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

Diagnosis and Recommendation _

1) 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 (Sce Photograph 1). '

2) 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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Case Study Summary of Enterprise Diagnosis and Guidance

. lstcategory o o - DNIs1on/Process L
Mw-21 F’roductlon management  Switchboard production

Lo..oAndcategory o R Industy  Sector / Product _
Demgnmg management Metalworking @ Sheet metal processmg/Assembly

Improvement of work instruction for-'mar'king on a steel material

l Dlagnosas

A steel material is marked off by usnng a gauge but a work instruction sheet does not indicate
dimensions properly, requiring the worker to calculate some dimensions.

M Guidance:
To enter dimensions from each reference line along which the gauge is placed, thus eliminating the
. need for additional calculation by the worker and improving efficiency, while preventing incorrect
marking.

B Response of the enterpnse (as confirmed during the foilow—up actlv:ty)

- During the follow-up survey, no work was carried out in the factory as most workers wenttoa
switchboard installation site. The manager stated that he would like to implement the
recommendation after the installation work has been completed.

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

It is strongly ‘desirable to :mpiement the recommendation as they will contribute greatly o
improvement in terms of work quality, productivity and safety. It is important to realize that small
" improvements will accumulate and lead to major results.




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 indicaies 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 Hecommendétlon

All bending positions should be indicated wilth 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 Skeich &
Photograph).



Sketch & Photograph: Improvement of dimensional diag'ram

The Present State
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It makes the marking off with gauge easy.

The dimension from base line to each bending position should be also




Case Study Summary of Enterprise Diagnosis and Guidance

_ o lstcategory .-~ Diislon/Process
MW-22 * | Production management )  Switchboard productton

2ndcategoy [ Industy | Sector/Product

Work management . ' Metalworking ‘\ Sheet metal processmg/Assembiy

Protection of painted surface dUring assembly

i l D|agn05|s

adjustment. Painted surfac_e is not protected and subject to damage.

‘When switchboards and panels are “assembled, workers repeatediy open and close doors for

l Guidance: -
Pamted surface should be covered by a plastlc sheet before assembly work.

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

During the follow-up survey, no work was carried out in the factor as most workers went to a
“switchboard installation site. The manager stated that he would like to implement the
- recommendations after the installation work has been completed.

* | R Cther relevant pomts (issues to be solved and problems remamed)

 Ifa 'palnted surface is daEnégéd it should be reworked to adversely affect quahty and productlwty
Therefore, careful protectlon is very 1mportant Again, small improvements will accumulate and
lead to major results.




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,



Case Study Summary of Enterprise Diagnosis and Guidance

. lstcategory — Hf Dlwsion/Process )
. MW-23 Productlon management : _ SW|tchb0ard produchon

ndcategory -  Industy ! _ Sector / Product ,
Eqmpment management ~ Metalworking } Sheet metal processsng/Assembly

Introduction of machinery and equipment for productivity and safety improvement

o Diagnosis:
A manually operated press is used to punch 50mm ahd’?rﬁ’r’ﬁ"ﬁb‘l&?iﬁ'@é‘h’ 1.6mm steel p!etes.
As the press capacity is small, a handle needs to be turned several times to result in poor
productivity and safety.

To transport a large product a forklift is used to lrft the product and rollers are placed below it.
Without a hoist, work involves a high risk of accident,

M Guidance:
‘To introduce a larger, mavnlﬁ.l%ﬁy-opér:a_fed press and a hoist. T

l Response of the enterpnse (as confirmed during the follow- -up actrvrty)

"The above recommendations were not 1mplemented probably ‘because of financial burden.

l Other refevant points (issues to be solved and problems remamed)

“While the | purchase of the press and the hoist is large investment for the shop, it should be
seriously considered because the present working condition creates a high risk of personal injury.




1

Case A

Description of Problems

1) During the punching process, steel plates of 1.6mm thickness are punched with a
hole of approximately SOmm in length and 7mm in width using a manual press
machine. Duc 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 uscd.
2) A suspension hoist should be installed for the transport of goods and would result in
increased productivity and safety.



- Case Study Summary of Enterprise Diagnosis and Guidance

. lstcategory "R _ Division / Process
MW-24 Productuon management Swntchboard production

CZndeategory 4 Tndusty _ Sector / Product
55 Metalworking I Sheet metal processing /Assemhly

Propér arrangement and assortment of molds, jigs and drawings

I Diagnosis
Molds and jigs used for bending and pressing steel materials are placed dnsorderly belowa
worktable. They should be kept tidy to reduce time for search.

A set of drawings for cutting of steel materiais are placed on the worktable, and it takes time for a
worker to find a drawing.

I Guidance:

~ Serial numbers should be assngned to molds and jigs, and they should be indicated at respectlve -
_storage locations (molds and jigs shouid be stored in right place). o
Drawings required for each work should be placed in a plastic case and distributed to workers.

8 Response of the enterpnse (as confirmed dunng the foliow-up actlwty)

During the follow-t -up survey, no work was carried out in the factor as most workers went toa
switchboard installation site. The manager stated that he would like to implement the
recommendations after the instaflation work has been completed.

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

Housekeepmg is carried out to allow workers to work efﬁuently Workers should receive
information required for each day’s work. Field guidance should aim to make the manager and
field supervisors realize that their role is to create and maintain the working environment where
workers can perform their work efficiently and safely.




1

Case A

Description of Problems
1) The dies and punches for bending and pressing arc 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 stecl 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. [t makes the {inding
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

Recommendation
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Case Study Summary of Entei-prise Diagnosis and Guidance

o Astcategoy M Dwisen/Process
MW-25 Productlon management ' Bus sheet framing

o 2ndcategory  H _Industry i ~ Sector / Product
Productw:ty : Automotwe parts mfg (a&er market)

Sheet manufacturlng

Htmprovement of the sheet frame-pipé machining and assembly process and its workability

I DlagnOSIS

In pipe cuttmg and bendlng operatlons ‘a convex rule is used to determine the stopper A POSttmn'"‘"
and fix the stopper using a wrench. However, the work takes time and is not efficient.

n Guadance

1) Tofixa tape scale to the gulde for plpe cuttmg and bendmg, mstead of the convex rule, and
2) To use bolts W|th tools to fix the stopper.

| Response of the enterpnse (as conF rmed dunng the foilow -up act1V|ty)

planned to carry them out when layout is fully modified.

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

" While workers presumably realize poor workability, there is no system to request an improvement
to the management (such as an employee suggestion program). Thus, field guidance should be
provided when both managers and workers are present.




1

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; thercafter

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

Recommendation
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Photograph 2 Improvement of the pipe positioning
on the hender

The present state .
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Case-Stud_y Summary of Enterprise Diagnosis and Guidance

e MStCAtegOy Mo Dwson/Process .
. MW-26 Product|on management . : Bus sheet framing

2nd category ) Industry A SectorlProduct
Productwnty Autornotwe parts mfg (after market)' ' Sheet manufactunng

Improvement of the sheet frame pipe bending process and workability by addition of jigs

| Diagn05|s

In pipe bendmg operatlon ‘a worker deterrnlnes the turnmg dlrectlon (horlzontal and vertlcal)
intuitively as no jig Is used. The work takes time and results in poor accuracy.

a GmdanLe

1) To use a jig that serves as reference to determines the turnlng dtrectaon for pipe bendmg, and
2) To introduce a new bender that can mdlcate a turning angle in the future.

n Response of the enterpnse (as conf rmed durmg the foliow-up actwaty)

planned to carry them out when layout is fully modified.

l Other relevant points (issues to be sofved and probiems remamed)

~ While workers presumaﬁly realize poor workability, there is no system to request an lmprovement
to the management (such as an employee suggestion program). Thus, field guidance should be
provided when both managers and workers are present.




1 Case A

Description of Problems

Pipe length and bending angle can be fixed by this type of pipe bending machine but
the rofation 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 Lwisted and are not parallel, resulting in poor quality and difficulty in wclding

asscmbly.

Diagnosis and Recommendation o

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 usc of this jig. The company
should in lhe:fuiure 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 quahty
and dlffculty in welding assembly.

Recommendation

Reference Measure




: Case Study Summary of Enterprisé Diagnosis and Guidance

istategory [ ___ Division fProcess .
- Mw-27 Production management o . Bus sheet framing

..2ndcategory T ey .. .. Sector/Product
Productivity Automotwe parts mfg. (a&er market) Sheet manufactiring

Mbdiﬁéa_ti_on of sefframe pallets (éddition of wheels for ease of transport)

l Diagnosis:

Pallets are used to transport a frame from the bending process to the weldmg shop. They are
heavy and large, requ&rlng considerable time and effort to move it.

R Guidance:
- The pallets should be prowded W|th ‘wheels for ease of movement and reduction of time for
transportation

_ l Response of the enterprise (as confirmed during the follow-up actlwty)

The shop planned layout modification and the recommendations were not implemented. Itis
planned to carry them out when fayout is fully modified.

8 Other relevan't points (issu'es' to be solved and probiems remained):

As layout modification 1S planned the size of the pallets and the method for their use should be
determined after modification has been compieted.




1 Case A

Description of Problems : _

The bent pipes are cither carried by hand or put onto a palétte and carricd to the
welding area, The palette is bulky and heavy and is therefore an impractical mode of
lfansfcrring 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 transpor! of
pipe to welding area easy and increases productivity (Sec Sketch).



Sketch  Improvement of the transference
on the bent pipes

The present state

Recommendation

To msTall @ fand| —




_Case Study Summary of Enterprise Diagnosis and Guidance

. Mstcategory | ML ... .Dwvson/Process L.
ny Mw-28 Production management : _ Bus sheet framing

. 2ndcategory Industrv o ’ ~ Sector / Product.

55 Automotlve parts mfg, (after market) ' Sheet manufacturrng

' Crea'tion'of_ stora'ge space for finished products through 55 activities

l Dragnosrs

The shop is filled with scraps and intermediate products that are placed on the floor and racks
- disorderly, - Overall, space is not efﬂcrently used.

l Gurdance

_ " To eliminate :ntermedsate products and dispose scraps to create a new space for s stonng finished
products, and to promote 55 activities throughout the factory for productivity improvement.

- | M Response of the enterprise (as confirmed during the follow-up actrvaty)

The shop planned layout modification and the recommendations were not implemented. Itis
planned to carry them out when layout is fuily modified.

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

“While source documents on 55 activities (used at the seminar) have been distributed, a formal
mechanism is-needed to promote 5S activities throughout the factory. To help workers to

- understand the basic concept of 55 practice, continuous guidance is required by sending experts to
~ the factory.




1 Case A

Description of Problems .

1) The asscmbled frames arc temporarily stored on a shelf above the cuiting grinder duc
to space restrictions until they are ordered, It is very difficult and dangerous to
storc frames on the shelf and there is also a possibility of them rusting because of
being stored in a non-painted state,

2} The arrangement and order of the shop floor is poorly co-ordinated. Good
housekceping 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
1) 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
painisd frame (See Photograph).
2) 58 activity needs to bé implemented.  This can be done by rcférring to the case of
the 5§ activity introduced at the seminar, Organization and promotion arc
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 frarne.
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tstaategay M DMsion/Process
MW-29 Production management Bus sheet framing

2ndcategory Industry o f SectorfProduct

Transportatlon management Automotlve parts mfg. (after market), Sheet manufactunng

Layout modifi catlon to facilitate movement of work pleces by reducmg distance between subsequent
processes. :

l Dlagn05|s

A materlals storage yard is prowded at the entrance to the shop and the weldlng and assembly
lines are located at the most end. As the paint shop is located near the entrance, work pieces
need to be transported back from assembly to painting, and again to a storage yard for finished
‘products. This complex flow of goods requwes long transportation time.

B Guidance:
“To modify the layout to ensure smooth and efficient flow of work pieces.

B Response of the enterprise (as conf rmed durrng the fallow-up activity):

The shop planned layout modification and the recommendations were not implemented. Itis
planned to carry them out when layout is fully madified. .

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

" As the factory plans layout changes, the above recommendation can easily be incorporated as part
of the overall plan. _




_1 Case A

Description of Problems
The welding of frames take place at the end of the workshop, whereas grinding is donc
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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This flow of work is contrary to proper workflow and the distance between
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Recommendation
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The factory layout should be rewsed S0 as to eliminate double handling and
improve workflow.




Case Study Summary of Enterprise Diagnosis'and Guidance

oo Asteategory gy . D!V!S‘?“/ Process -
MW-30 Produd:ion management . . Stamless exhaust pipe manufacturmg

. ?ndcategory . Industry | Secor/Product
' Work management Automotwe parts mfg. (after market)1 Exhaust pipe manufacturmg

Improvement of safety In the working environment

n Dlagn05|s

A cutter grlnder uses a small safety cover and the footlng for a screw press is high and small, both
_ constitute safety hazards.

| m Guidance:

To use a larger cover and remove the footing.

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

" The 1 recommendations have not been tmplemented as the company plans to relocate the tat:tory
and is busy with new jobs.

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

Although the management understands ‘what they should do, but they do not seem to feel the
need for safety improvement strongly because they do not have management staff and are busy

- with daily operation. It is important to visit them frequently and provide mformat:on and guidance
repeatedly :




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 Recbtﬁmendatlon
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, operétor 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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.. Astcategory __ Division / Process
Mw-31 Productlon management Stalnfess exhaust pipe manufactunng

_ndcategory Industy T sector/Product
Productivity ' Automotwe pai‘ts mfg. (after market:)t Exhaust pipe manufactunng

Improvement of workability by modification of work afrangerheot

M Diagnosis:

In the bendmg shop, wood materials are placed on the floor and a worker has to pick them'up =
with additional time and effort. In the welding shop, a worker also has to bend down to pick up
parts that are kept on the floor.

l Gwdance :
1) To place a table that is hlgh enough to keep wood materials at the same helght as the bendmg
machine; and

2) To relocate a box used to store parts in the weldlng shop in order to permat the worker to plck
- them up easily and quickly.

B Response of the enterpnse (as confirmed during the follow—up actlwty)

The recommendations have not been |mplemented as the company pians to relocate the factory
and is busy with new jobs., :

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

~ Although the management understands what they should do, but they do not seem to feel the
need for improvement strongly because they do not have management staff and are busy with

daily operation It is important to visit them frequently and provide information and guidance
repeatedly,




1

Case A

Description of Problems _

1) 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. '

2) 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 opcrator'of the bender picks them up. There is loss of time due to this method
of operating resulting in low productivity.

Diagnosis and Recommendation
1) A wvertical steel box should be made and installed in front of the wire fence. It
makes the accessibility of pipes casy and results in increased productivity (See
Photograph 1),
2) The stofing table of the steel plates should be made and installed adjacent to the
bender. It prevents damage from dust, and increases productivity {Sec 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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- istcategory ¢4 DIVISIDn/PrOCESS . o
TOMW-32 Productlon management , _ Stam!ess exhaust pipe manufacturlng

_ndcategory . Industy  Sector/ Product
55 o Automotlve parts mfg. (aﬂ:er—market) Exhaust pipe manufacturmg

Reduction of intermediate products by providing a storage space
(inventory reduction through 5S activities) .

[ | D|agnosas

Cases bent and welded are placed on the floor dlsorderiy and it is difficult to identify which
products are kept where. A large amount of cases is kept-as inventory and takes up much space.
In the welding shop, parts are kept around the worktable without proper assortment.

W Guidance:

1) To prowde a rack to store completed cases and stop product:on when the rack becomes fuil
and -

2) To use small pallets to keep weld parts 50 as to limit the stock waiting for welding.

l Response of the enterprise (as confirmed during the fol!ow~up activity):

~ The recommendations have not been implemented as the company plans to relocate the factory
and is busy with new jobs,

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

Although the management understands what they should do, but they do not seem to feel the
need for improvement strongly because they do not have management staff and are busy with

daily operation. It is important to visit them frequently and provide information and guidance
repeatedly.




1

1)

2)

1Y)

2)

Case A

Description of Problems

Parls are hand-transported form the component shop to welding shop. Often
insufficicnt and excessive components ate transported to the relevant working areas.

The steel plates arc 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
cxcluding case should be utilized. 'When the paleties are filled with the components,
they arc 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 speci'fied
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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