CHAPTERYV
QUALITY PROCEDURE

This chapter presents details of selected Quality Indicator including quality
procedure and target for the purpose of implementation trial phase and further
implementation of the company.

5.1 Deployment of Quality Procedure into the Manufacturing Process

. According to the existing Hydraulic Cylinder manufacturing process presented
in Chapter 3, the_ following sub-quality procedure for quality of finished product and
reliability é)fddellvery timé applied Irto the company’s manufacturing procedure IS
recommended.
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Quality Procedure
QP 1. Contract Review (1/2)

1. Purpose . ) . - . .
The purpose of this procedure is to provide.a guideline of how to effectively review
customer contract in orcer to obtain all vital information for manufacturing purpose.

.2. Scope .
This procedure covers from the E)omt

\ , the point of getting order from customers by salesperson
until reviewing product specification of EN

gineering staff.

3. Definition

Not applicable

4. Reference

f
Contract eRewevv Form

5. P d
The foIIoWiCneq éﬁfdelin_es should be applied whilst reviewing customer contract.
g

Complete required technical sPeCIflcatlon and other related information to the
Erospectlve customer so that all aspects of product are clearly defined.
nsuire that the order or contract contains complete details about the type or
model of the product. - _
Ensure that the confract clearly indicates mutually agreed packaging,
transportation, installation and other related terms. _
- Ascertain whether the customer will inspect or test the product either before
dispatch or on receipt, _ _
In case the product meets customer requirements, salesperson should discuss
%Re prﬁpé)sled delivery schedule with the production section before confirming
e schedule.
In case of incomplete information, a Head of Engineering is responsible for
obtaining additional information from salesperson.

6. Flow Chart
See next page.
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Quality Procedure
QP 1 Contract Review (212)

Contract Review Flow Chart

Responsible Parfv Activity Related Documents
i Customer Contract
Salesperson Obtam. customer
requirements
y
Salesperson Fill in Customer Contract Customer Contract
. . Customer Contract
Engineering Staff Check the information in -
Review Form
Customer Contract
y
Move to next step
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Quality Procedure
QP 2: Design Process (1/2)

1. Purpose

The purpose of this procedure is to Provide a guideline for the design process in order
to create a design of]product of what customer actually needs.

2. Scope
This proce(fure is applicable for
- desagnplannmg
- proguct design
design amentment

3. Definition

Not applicable

4. Reference .

- Customer Contract Review Form
Design Planning Form
Design Review Form
Design Amendment Form
Calcllation Sheet

5 Progcedure
The following guidelines should be followed for the design procedure.
Customer requirements are defined in sufficient detail so s to serve as a sound
basis for design and subsequent activities. ,
Following a Contract review, Changes in design that do not affect the quality
of the product may be needed. Stch changeS should be discussed with the
customer and his/her agreement obtained. o
- Design staff has to review the details of product specification indicated in the
Confract Review Form and prepare the information of size of seal, strength of
parts, strength. of socket screw, and strength of welding area. . Then, select the
sgal tfype and indicate the grove of seal by using information in the calculation
sheet.
Design staff then prepares the design drawing for prototype manufacturing
urpose. . . . .
ead of Engineering is responsible for reviewing the design. of product
whether or not it followed the design plan and fulfil customer reguirements.
Head of Englneerm% IS responsible for de3|%n approval.
In case desu[;n amendment IS required, other deBartments can propose for the
amendment 10 the Head of Engineering.

6. Flow Chart
See next page.



Quality Procedure
QP 2: Design Process (2/2)

Responsible Party Activity Related Documents
Salesperson Obtain customer requirements Customer Contract
Head ofEngineering | regarding product specification Review Form

Y
Head ofEngineering Plan the product design Design Planning Form

B5ejun froduial Design Method

Head ofEngineering
Design Officer
Head ofEngineering 4

y Design Drawing
Design prototype Calculation Sheet

y

Head ofEngineering Review Design Design Review Form
No
Approve Design
y
Head ofEngineering Design Amendment Design Amendment Form

Other related sections



Quality Procedure
QP 3: Raw Materials Ordering and Inspection (1/2)

1. Pu
The pu,rpogg of this procedure is to provide a guideline for raw material ordering and
Inspection procedure to assure the quality of raw materials.

2. .Scope . .

This procedure is applicable for
Supplier selection
Raw materials ordering
Raw materials inspection

3. Definition

Not applicable

4. Reference .
Raw Materials Request Form
Purchase Order
Raw Materials Return Form
Raw Materials Inspection Form
Supplier Evaluation Form

5. Procedure
The following guidelines should be followed for the raw materials ordering and
nspection process. , _ ,
Assembly officer prepares Raw Materials Ordering Request Form and submit
to the Factory Purchasing officer. , ,
Factory Purchasing Officer collects and checks the Raw Materials Ordering
Request Form and prepare the Purchase Qrder. ,
- Purchasing Officer has to prepare Supplier Evaluation Form for new supplier
or use the evaluation score for existing suFPhe_r. _ ,
Factory Inventory Officer conduct Quality inspection upon receipt of raw
materials bY using the following procedure: L
Check the quantity of raw materials whether or not it is in accordance to
the purchase order, , ,
Record reception items in the Raw Materials Reception Form
Inspect the 9uallty by usm%the Samlplln method _
Purchasing staff close “the purchase file When received all raw materials
comPIeter. S _ _
ualified raw materials will be delivered for manufacturing process.
6. Flow Chart
See next page.



Quality Procedure

QP 3: Raw Materials Ordering and Inspection (2/2)

Responsible Party

Assembly Staff

Assembly Staff
Factory Purchasing Officer

Factory Purchasing Officer

Factory Manager

Factory Officer Officer

Quality Control Officer

Factory Officer Officer

Factory Officer Officer

Factory Manager

Accounting Officer

Procedure

Prepare RM Ordering Request Form

g

y

Define specification of raw materials

Review Raw Materials Ordering
Request Form

Approve

A

Prepare Purchased Order

4

Delivery of raw materials

y

Inspect raw materials

. *F

Close the file

Filing purchasing documents

A

Certify purchasing documents

A

Submit invoice to Accounting Dept.

Related Documents

RM Request Form

RM Request Form

RM Request Form

RM Request Form

Purchased Order

RM Return Form
RM Inspection Form

56
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Quality Procedure
QP 4: Hydraulic Cylinders Manufacturing (1/2)

1. Purpose . . ) A . .
The purpose of this procedure is to provide a_?mdellne for a manufacturing of simple
hydraulic cylinders in order to ensure the quality of hydraulic cylinders

2. S
This E)?géed_ure is applicable for
- Production Plan

Production Process

3. Definition

Not applicable

4. Ref
DeeseiéﬁanIean _ _
- Postponement for Late Delivery of Merchandise Form

Procedur

5Fhe foIIovvinge guidelines should be followed for the manufacturing of hydraulic

cylinders.

J The Metal Cutting Officer cut the iron by using AMADA maching and HERO
machine following the method mentjonéd In the Raw Materials Dishursement
Form. Then, Raw Materials Inspection Officer checks if the cut iron is as the
specified Pattern and put the “QC Passed” label. Otherwise, put “QC Hold”
|abel and follow the quality control process. _

- The acceptable cut iron will be routed to the assembh( section for product
assembly, which follows. the process mentioned In the production plan.
Process here includes drilling, lathing, and tap mgF.J The work-in-process will
be inspected b%/ the Inspection Officér. The *QC Passed” components will be
routed for further assembly. The unqualified components will be put into the
%uallty control grocessa din. o ,

- The dualified componenits will be used for hydraulic cylinder assembly in
different pattern such as round type hydraulic ¢ylinder, square type hydraulic
cylinder and square type hydraulic cylinder, o

e [nspection Officer will then inspect hydraulic cylinder and conduct the

functional test prior to route for painting, name plate aftaching and ﬁackagmg.

In case the Productlon 15 not as scheduled or eXpected to be off-schedule, the assembly

section as 1o fill in the Postponement for Late Dellver}/ of Merchandise Form and

submit to the Head of Production at least three days before the schedule date. This
information has also to be informed to salesperson.

6. Flow Chart
See next page.



Responsible Party

Production Staff

Production Staff

Production Staff

Production Staff

Production Staff

QC Staff
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Quality Procedure
QP 4: Hydraulic Cylinders Manufacturing (2/2)

Activity

Receipt of raw
materials

l

Cut the metal

l

Drilling

l

Lathing

l

Tapping

l

Inspection

l

Assembly

Related Documnets

Design Plan
Production Plan
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Quality Procedure
QP 5: Inspection and Testing (1/2)

. Purpose

1

The purpose of this procedure s to provide a guideline of consistent inspection
ant% esting method in order to verify that the fequirements for products are being
met.

2. .Scope . .

This procedure is applicable for _

- Finished product inspection and testing
Work-In-process inspection and testing

Definition

f\lot applicable

4, Reference
Product Design
Final Inspection Form

5. Procedure

The simﬁl_e procedure is to check the size of components and the smoothness of
the work-n-process surface at the iron cutting stha/?e prior to the lathing. This
has to follow a guicieline mentioned in the Raw Materials Disbursement Form.
Final inspection with testing procedure is as follows. ,

1) Measure stroke and the"maximum regraction and distraction as mentioned
in the design of product. Vernier will be used for the length of up to 500
mm. with an allowance of +0,-1.5mm. and metre casket Will be used for
the length of more than 500 mm. with an allowance of +0, -3mm.

Use the pressing force of 3000 + 200 PS| ,

2) Measure the Iargeness and the length of thread. Use Threag Rmt{; (Gauge as
tlhektester. Hold for at least one minute to see if the seal or other points
eak.

3) Check the completeness of the welding lines.

4) Test Push and Pull Force. _ , _ ,

5) Record the information of the test in the Final Inspection of Hydraulic
Cylinder Report Form. , L _

6) Summarise the cylinder testing result and find out if the inspection value is
within the accer able deviation value or nt. _ o

1) Attach “QC Passed” label to the finished product if the quality is
acceptable. These finished products will be routed to pamtmq section.

8) Inspect the quality of paintand sign on the “QC Passed” labél.

6. Flow Chart
See next page.



Responsible
Parta/
Head of QC

QC Staff
QC Staff
QC Staff
Assembly Staff

QC Staff
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Quality Procedure
QP 5: Inspection and Testing (2/2)

Activity

Related Documents

Inspect quality of work-in-process

Raw Materials
Disbursement Form

l

Measure stroke and the maximum
retraction and distraction

Raw Materials
Disbursement Form

i

Measure the largeness and the length
of the thread

l

Check the completeness of the
welding lines

l

Test push and pull force

No
—»  Reassembly

fes

Attach QC Passed

Final Inspection Form
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Quality Procedure
QP 6: Name Plate Attaching (1/2)

1. Purpose

The purﬁose of this,procedure is to provide a guideline of name plate attaching to
ensure the product information usea as referefice on name plate Is correct.

2, .S .
This E)Orgceedure Is applicable for name plate attaching process.

3. Definition

Not applicable

4. Reference |

Final Inspection Form
Production Plan

5. Procedure

Name plate attaching Procedure 15 as follows.
- Prepare the name plate for number stamp. _

Stamp number on the first row which refers to the job of factory, followed
by ptrhoduct type, month, year, and ordering of product manufactured in each
month.

- Stamp job No, followed by salesperson’s initial on the second row, .
Stamp the initial of cylinder type, followed by inspector’s initial and
manufactured date in dd/mm/%/y format on the third row. _
- Attach the, name plate to the cylinder by drl||lnﬂ hole on bath sides of name
PAate. I,Tgen, Insert rivets into both holes and use hammer to fix name plate to
e cylinder.
- R%check condition of product and prepare for delivery product to customer.

6. Flow Chart
See next page.
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Quality Procedure
QP 6: Name Plate Attaching (2/2)

Responsible Party Activia Related Documents
Assembly staff Prepare name plate for number stamp Eirrg)%lulcrt]isoelegli:r? Form
Assembly staff Attach a name plate into the hydraulic

cylinders

Assembly staff
Recheck product condition
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Quality Procedure
QP 7: Packaging (112)

1. Purpose

The purpose of this procedure is to provide a %ui_delin_e for hfydraulic cylinders
packaging to ensure that customer requirements is being fulfilleq.

2T'hisS B?Sceedure is applicable for packaging process.

3. Definition

Not applicable

4. Reference

Customer Contract Review

5. Procedure
Hydraulic cylinder packaging is the final step in the manufacturing procedure. The
packaging procedure is as follows. NN _
fl Pgt the plastic e at the end of hydraulic cylinder thread to prevent damaging
rom bumping.
2 Measupreﬂwe hydraulic cylinder dimensjon. o
. Cut the wrapping plasti¢ according to the size of hydraulic cylinder. =
4. Put the hydraulic Cylinder onto the wraPplng plastic. Wrap the hydraulic cylinder.
0. Attach “Final” label to specify completeness of packaging. Détails of hydraulic
cylinder will be included inthis label. _
6. Hydraulic cylinder is now ready for customer delivery

6. Flow Chart
See next page.



Responsible Party

Packaging Staff

Packaging Staff

Packaging Staff

Packaging Staff

Packaging Staff
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Quality Procedure
QP 7: Packaging (212)

Related Documents
Put the plastic_tube at the end of Customer Contract
hydraulic cylinders Review Form

Measure the hydraulic cylinder
dimension

Cut the wrapping plastic

Y

Put the hydraulic cylinders onto the
wrapping plastic

Y

Attach “Final” label
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Quality Procedure
Quality of finished product/Reliability of Delivery Time(l/5 )

L, Purpose . . A .
The purpose of this procedure is to provide a guideline with consistent system for the
process of customer contract review, product design, raw materials ordering and
Inspection, quality inspection and testing, name plate attaching and packaging, in
order to ensure that customer requirements are being fulfilled.

2. .Scope . .
This procedure is applicable for:
Customer Contract review process
- Product design process 2
Manufacturing of work-in-process and finished products
Product inspection and testing procedure
- Name plate attaching process
Product packaging process

3. Definition

Not applicable

efe

rence
Customer Contract Review

: Design Process . ,
Raw Materials Ordering and Inspection

4: Hydraulic Cylinders Manufacturing Process

|nispection and Testing

6: Name Plate Attaching

7. Packaging

5 Procedure

The foIIowmq %mdelm_es should be applied whilst reviewing customer contragt.
Complete required technical sloemflcatlon and other related information to the
rospective customer so that all aspects of product are clearly defineq.
nsure that the order or contract contains complete details about the type or
model of the product. o _
Ensure that the confract clearly indicates mutually agreed packaging,
transPor_tatlon, nstallation and other related terms. _
Ascertain whether the customer will inspect or test the product either before
dispatch or on receipt. _ _
In case the product meets customer requirements, salesperson should discuss
%ﬂe prﬁpgsled delivery schedule with the production section before confirming
e schedule.
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Quality Procedure
Quality of finished product/Reliability of Delivery Time (2/5)

The product design guideline is as follows. . _
ustomer requirements are defined.in sufficient detail so as to serve as a sound
basis for design and subsequent activities. _

- Following a Contract review, Changes in design that do not affect the quality
of the product may be needed. Such changeS should be discussed with the
customer and his/her agreement obtained. . _

Design, staff has to prepare the calculation sheet within one working day after
the assignment date’ for made-to-stock product type and two working days for
made-to-order product type. ] , T
Design staff has to prepare a drawing of de3|%n and complete it within the
same day of preparing the calculation sheet for the mace-to-stock product type,
and threg working, days for made-to-order product type. R

- Head of Engflneerl_ng has to review and approve the product de3|gn within the
same_ day of receiving a design for mace-to-stock product, and within two
working.days for made-to-order product, .

- For_design” amendment, Head of En(T;lneerlng has to process and make a
decision “whether or not to aﬁprove he améndment of design within two
w%rkmg gayf for made-to-stock product and three working days for made-to-
order product.

The raw rTQaterlaIs ordering and inspection guicieline is as follows. _
Select qualified  subcontractors or stppliers prior to place raw materials
ordering.  The information from the supplier evaluation data will enable
Factory Purchasing Officer to select qualified suppliers. _

- |f new supplier is Tequired, the price quotation should be getting from at least
another supplier for comparison, _ _ _

Factory Purchasing Officer has to monitor raw materials quality and the

suppller’s quality assurance system. , ,

- Factory . Purchasing Officer should review supplier’s performance after
completion of orders. _ , .

- Factory Purchasing Officer has_to get the price quotation from existing
supplier and prepare Purchase Order” for raw materials that similar fo_the
companys previous order within one working day upon receipt of Raw
Materials Ordering Re(%uest Form from_assemply staff. _
Factory Purchasing Officer has to obtain a pricé quotation from new suppliers
within"three working da¥s_ upon receipt of Raw Materials Ordering Request
Form from assembly’staft in case of new item of raw materials,

Factory Purchasing”Officer has to complete the S_uRpller Evaluation Form for
new supplier for thie new item of raw materials, within the same day of getting
the price quotation from new supplier.
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Quality Procedure
Quality of finished product/Reliability of Delivery Time (3/5)

- Factory Purchasing Officer has_to submit the Raw Materials Ordering Request
Form along with & price quotation of selected supplier to the Factory"Manager
for approval within the same day of supplier evaluation. L
Factory Manager has to approve/disapprove the raw materials ordering within
one warking day upon receipt of all required documents, _
Factory Purchasing Officer has to prepare Purchase Order for raw materials
R/rldermg within One working day upon getting approval from Factory

anager,

- _Upongr_ecelpt of raw materials, the quality control staff has to conduct quality

inspection and finish it within one working day.

Guideline of Hydrualic Cylinder Manufacturing procedure is as follows.

- The Metal Cutting Officer cut the iron byu_smg AMADA machine and HERO
maching following the method mentjonéd In the Raw Materials Disbursement
Form.. Then, Raw Materials Inspection Officer checks ifthe cut iron is as the
specified pattern and put the “QC Passed” label. Otherwise, put “QC Hold”
|abel and follow the quaht_¥ control process. _

- The acceptable cut iron will be routed to the assembly section for product
assembly, which follows the process mentioned in the production plan.
Process nere Includes drilling, lathing, and tapping. The work-in-process will
be inspected bx the Inspection Officer. The ! (SC assed” components will be
routea for further assembly. The unqualified components will be put into the
%ualltﬁ control 8rocess agaln_. o ,

he qualified components will be used for hydraylic cylinder assembly in
different pattern such as round tYpe hY_draullc cylinder; square type hydraulic
cylinder and square type hydraulic cylinder.

The Inspection Officer will then ingpect hydraulic cylinder and conduct the
functional test prior to route for painting, naine plate attaching and packaging.

In case the production is not as scheduled or expected to be off-schedule, the
assembly section as to fill in the Postponement for Late Delivery of
Merchandise Form and submit to the Head of Production at least three days
belfore the schedule date. This information has also to be informed to
salesperson.

Head. of Production has to prepare the production master. plan within two
working days upon receipt design drawing from Head of Engineering.



Quality Procedure
Quality of finished product/Reliability of Delivery Time (4/5)

Assembly staff has to follow the production plan, In case of late assembIY 15
expected, assembly staff has to report to the Head of Engineering at least two
days in advance. "Assembly staff Rerformance will be noted and rewarded at
thé end of the year if staff can finish work faster than plan. .
- Quality Control staff has to complete the WIP inspection process within one
working day upon completion of WIP manufacturing. . _
uality Control staff has to complete the final inspection and functional test of
Inishéd products within the same day upon the completion of finished
rodycts manufacturing. ..
- ua{!ty Control staff has to finish painting inspection within the same day of
paintirig.

Guideline of Quality Inspection js as follows, o o
Measure strokeand the maximun retraction and distraction as mentioned in
the design of product. Vernier will be used for the Ien,ﬂth of up to 500 mm.
with an allowance of +0,-1.5mm. and metre casket will be used for the length
of more than 500 mm. with an allowance of +0, -3mm.

Wse the pressing force of 3000 + 200 PSI% _

easure the largeness and the length of thread. Use Thread Ring Gauge as
the tester. Hold for at least one minlite to see if the seal or other points leak,
Check the completeness of the welding lines.

- Test Pysh and Pull Force. _ | , ,
Record the Information of the test in the Final Inspection of Hydraulic
CyImder_RePort Form, , L _
Summarise the cylinder testing result and find out if the inspection value is
within the acceptable deviation valye or not _ L
Attach “QC Passed” label to the finished product if the quality is acceptable.
These finished Products will be routed to palntlng section,

- Inspect the quality ofpaint and sign on the “QC Passed” label.

Guideline of Name Plate Attaching is as follows.
Prepare the name plate for number stamp, ,
Stamp number on'the first row which refers to the (JOb of factory, followed b?{
product type, month, year, and ordering of product manufactured in eac

month.

Stampjob No. followed by salesperson’s initial on the second row. . .

Stamp” the nitial of cylinder type, followed by nspector’s initial and

manufactured date in dd/mm/yy format on the third row. _

Attach the name plate to theCylinder by drilling hole on both sides of name

ﬁllate. I_Tf&en, Insert rivets into toth holes and usé hammer to fix name plate to
e cylinder.

Rech)éck condition of product and prepare for delivery product to customer.
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Quality Procedure
Quality of finished product/Reliability of Delivery Time (5/5)

Productign staff has to finish the name plate attaching upon receipt finished
Product from production section by noon of each working day and pass it to
he packaging section.

Guideline for Hydraulic Cylinder PackaPing 15 as follows, _

- ]Eut thg plastic tube at the énd of hydraufic Cylinder thread to prevent damaging
rom bumping.
- MeasuretP\e %ydraulic_cylinder dimension. o

- Cut the wrapping plastic accordln% to the size of hYdraullc cylinder. ,
- Put the hydraulic cylinder onto ‘the wrapping plastic. Wrap the hydraulic

cylinder.
- A}{tach X“Final” label to specify .completeness of packaging. Details of
hydraulic cylinder will be included in this label.
- Hydraulic cylinder is now ready for customer ,dellverY. _
- Packaging staff has to finish™ packaging with in the same day of receipt
finishéd product,
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52 New Quality Procedure Deployment with Quality of Finished
Product Emphasis

Referring to the existing hydraulic cylinder’s manufacturing process explained
on page 28. The KOI deploymerit into the "existing manufacturing procedure will be
emphasis more on the quality of finished products,  The recommended Quality
Procedure can be added to the existing procedure as follows.

1. Contract Review,

Salesperson is responsible for preparing the Customer Contract Form,

. The details of product specification should be mentioned in the Contract
Review Form. This form will be submitted to Head of Engineering along with the
Design Review Form. |fthe form is incomplete, a Head ofEngmeermg{ IS responsible
for qbtaining additional information from Salesperson and_Process futher. Once all
required information is obtained, these forms will be submitted to Design Section for
product design process.

KOlDeployment > T, . ) L
With K |, the following guidelines should be applied whilst reviewing
customer contract, , 3 W\ , ,
Complete required technical spemflcatlon and other related information to the
Erospectlve customer so that all aspects of product are clearly defined.
- Ensure that the order or contract contains complete details” about the type or
model of the product. € ,
- Ensure that the confract clearly indicates mutually agreed packaging,
transportation, installation and other related terms. _
- Ascertain whether the customer will inspect or test the product either before
dispatch or on receipt. , _
- In case the product meets customer requirements, salesperson should giscuss
%Re prﬁpé)sled delivery schedule with the production section before confirming
e schedule.

Example of KQI _imﬁlementation is as follows. Presently, the angle of
hydraulic cylinders which is the key element used in a calculation of parts prodction,
I ot included in the form. This résulted in product defect, With KQI, the hydraulic
cylinders’ angle should be specified in the Contract Review Form.

Moreover, the uses of hydraulic cylinders should be included in the form to
enable éh\?v Head of Design and Engineering to select an appropriate parts such as fi-
ring and Wiper.

(Sege Appengix A for example of Contract Review Form)

Process .

’ _DeSiﬁlnead of Engineering will then assign Design Section to design a hydraulic
cylinder per customer requirement. Once the design of product is complete, it will be
passed to Head of Engineering for approval.
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KOlDeployment
\D/\lj(h KQI deployment, the foIIowm? guidelines process should be strictly
followed in order to create a design of product'as what customer actually needs.

- Customer requirements afe defined. in sufficient detail so as to sérve as a sound
basis for design and subsequent activities. ,
Following a Contract review, Changes in design that do not affect the quality
of the product may be needed. Such changes should be discussed with the
customer and his/her agreement obtained.

: With KQI' implementation, the design process should follow the following
steps.

2.1)  Design Planning e .
Check the details of product specification indicated in the Contract Review
Form and prepare the following information for product design purpose.

- Size ofa seq|
Required information is size of barrel, piston rod size, the maximum
working pressure, maximum temperature, and maximum speed.
(See Appendix B for the calculation of seal size)

Then, indicate the ?rove of seal in the design. Parts number of all the seals
used in this design has fo be noted in the Design Form,

Strength of Parts N , o
Find the strength of each parts by using information of harre| size, piston
rod size, push forcg, pull force and miaximum working pressure. The figure of
strengths will be then used in designing the product with the safety factor of
more than two times, ,
(See Appendix B for the calculation of strength)

Strength of Socket Screw , ,
Find the strength of Socket screw according to Eastech Sign of Power
Type 2. The Pull Force will be used in demgmnH]ofproduct.
(See Appendix B for the calculation of parts’ strength)

Strength of Welding Area _ ,
Find the strength of welding area according to Eastech Sign of Power Type
2. The Pull Force will e used m product design.
(See Appendix B for the calculation of welding area’s strength)

Then, select the seal type and indicate the grove of seal.

2.2)  Product De3|%1n Drawmﬁ
~ The Information from the
design. The following document
Drawm(I;_
Calculation Sheet
Bills of Materials ,
(See Appendix B for example of calculation sheet)

Rrevious step will be used in preparing a drawing of
as 1o be prepared.
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2.3)  Prototype Manufacturing , L
The prototype of the Rydraulic cylinder will be manufactured. The initial
approval sheet has'to be prepared at this stage.

24) DesignReview _ . _

Head' of Eaneermg is. responsible for reviewing the. design of product
whether or not it folfows the"design plan and fulfil customer requirements. However,
representative_ from related section such as salesperson, technician, manufacturing,
and customer ifany, has to agree with the design of product.

The product prototype has to be reviewed in the following aspects,
review aqalnst the given information from customer and Salesperson
compare 1o other similar products that had been approved

2.5) Desié;nAEprqvaI_ _ _ ,
Head of En meerm? I then responsible for design approval to ensure that
customer needs can e fulfilled.,

. Prototype testing or a test conducted by using computer has to be conducted
prior to the approval of product design to ensuré the product functional,

2.6)  Design Amendment

The product design amendment can be processed. Other department head can
propose to amend the deSign provided reasons of amendment. The design amendment
ptrop%sgl form will be submitted to the Head of Engineering for further process from
Step 2.5.

Each_one copy of approved design form will be submitted to Head of
Production, Factory Inventory Officer and Factory Purchasing Officer.

3. Raw_Materials Availapility . . ) L

. Once the specification of all parts is defined, checking for the availability and
quality of raw materials will be the next stage to guarantee the quality of products.
Head of Assembly is responsible for checking spécification and avaifability of raw
materials, parts and components. If parts and components are not sufficient for
manufacturing product, Assembly staffhas to fill in the Bills of Materials Form with
the product specification details dnd pass to Factory Purchasing Officer.

4. Raw M aterials Ordering and Inspection

Factory Purchasing Officer is therefore responsible for placing order of raw
materials.

KOIDeployment ) ] .
,d\l\{gth KQI, the raw materials ordering process should follow the following
uidelings.

: Select qualified  subcontractors or suppliers prior to place raw materials
ordering.  The information from the supplier evaluation data will enable
Factory Purchasing Officer to select qualified suppliers. _

If new supplier is Tequired, the price quotation should be getting from at least
another supplier for comparison.
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- Factory Purchasing Officer has to monitor raw materials quality and the
supPller’s quality assurange system. _ ,

Factory . Purchasing Officer should review supplier’s performance after
complétion of orders.

bl With KQI, the raw materials ordering and inspection procedure should be as
ollows.

41)  Assembly officer prepares Raw Materials Ordering Request Form which
Includes details of specification and features of each raw materials and submits
to the Factory Purchasing officer. _ _

4.2)  Factory Purchasing officer collects and checks the Raw Materials Orderlnﬂ
Request Form, and prepare the Purchased Order Form. Purchased Order wi
bgcﬁreparelde rby using the supplier as criteria. One Purchased Order Form for
each supplier.

Factory Purchasing officer has to follow the following guideline for the

selection of supplier. 7 o

- Ifthe specification of raw materials is the same as indicated inthe
Raw materials lists that the c_ompan¥ used to order from existing suppliers,
officer has to compare the price of at least one supplier. ,
|fthe demanded raw materials had not been ordered from any supplier, the
purchasing officer has to ask for the price quotation from existing suppliers
or new supplier if any, _ _

- Purchasing officer Will then prepare the Supplier Evaluation Form (See
Appendix”c for an example of the form.) for new supplier or use the
evalyation score for eX|st|n(]1 supplier. ,

Purchasing officer then evaluates qualltY ofsuEpller and select the most
appropriate supplier for further approval from Factory Manager.

43) Raw_Materials Request Form along with price quotation received from
suppliers will be then submitted to the Factory Man,a(]]er for approval,

4.4)  Once the Factory Manager approved for raw materials putchasm(];, the Factory
Purchasing officer will prepare a Purchased Order. Details of pface and time
of delivery has to be specified in the form. o

45)  Once raw'materials is delivered to the factorg, Factory Inventory officer will
conduct quality inspection of raw materials by using metre casket, micrometre,
Ply measuring comb, vernier and checking gaugé and follow the following
orms.

Raw Materials Defects ReEort Form
Raw Materials Reception Form
Raw Materials Inspection Form

(See Appendix D for example of the form)

. In case of late delivery, Factory Purchasing Officer has fo contact
supplier and ask for the expected delivery date. Nurmber of late delivery date
and’ reasons of late delivery has to be Tecorded in the Slt\wpller Evalfiation
Form. Moreover, Purchasing officer has to inform Factory Manager and Head
of Manufacturing for furtheraction.
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Raw materials inspection procedure Is as follows. _
OCrr&eegk the quantity of raw materials if it is in accordance with the purchase
- Record reception items in the Raw Materials Reception Form.
- In_sFect the quality by using the sampling method. The “%C Passed” [abel
will be attached t0 the raw materials that quality is accepted. ,
-~ Note and inform the QC officer for any problem regarding the quality of
raw materials and related problems on the “QC Hold™ label. _
C officer will then inform Factory Purchasing Officer for further action.
- The “QC Passed” raw materials will be delivered for manufacturing or
delivered to the stock room.

4.6) If raw materials is deI_lvered_compIeteéy, Factory Purchasing staff will close
the purchased order file, filing related documents and pass to the Factory
Manger for final approval. Then, the invoice will be Sent directly to the
Accounting Department. \ _

4.7)  Then, raw materials will be delivered for manufacturing.

5. Hydraulic Cylinder Manufacturin . .
Head of Production is restponslbie for setting a production plan for the whole

process by liaise with the Head of Engineering.

KOIDeployment ) \ .
Head of Prouction uses the Design Plan from the design process as the master

plan to formulate the production plan. “Machinery utilisation in production will be
tmcflul(ljed In the production plan along with the daily working schedule for technicians
0 follow.

(See Appendix E for example of hydraulic cylinder production plan)

The simple manufacturing process is summarised below. ,

5.1)  The Metal Cutting Officer cut the iron by using AMADA maching and HERO
machine following the method mentioned in the Raw Materials Disbursement
Form. Then, Raw Materials Inspection Officer checks if the cut iron Is as the
specified Pattern and put the “QC Passed” label. Otherwise, put “QC Hold”
|abel and Tollow the quality control process. _

5.2)  The acceptable cut iron will be routed to the assembh( section for product
assembl;r], which follows_ the process mentioned In the production plap,
Process here includes drilling, lathing, and tap mgFi The work-in-process will
be inspected bK the Inspection Officér. The “QC Passed” components will be
routed for further assembly. The unqualified components will be put into the

%uallty cantrol process agdin. o ,

he qualified components will be used for hydraulic cylinder assembly in

different pattern such as round type hydraulic Cylinder, square type hydraulic
cylinder and square type hydraulic cylinder.

The Inspection Officer will then inspect hydraulic cylinder and conduct the
functional test prior to route for palntlnq, name plate attaching and packaPm%
In case the produgtion is not as scheduled or expected to be off-schedule, the
assembly section as to fill in the Postponement for Late Delivery of Merchandise

59)



5

Form and submit to the Head of Production at least three days before the schedule
date. This information has also to be informed to salesperson, _
L%er?n )Appendlx F for example of Postponement for Late Delivery of Merchandise

6. Quality Inspection .
anuyall?i plﬁg,pé)gtlon has to be conducted throughout the manufacturing process
to ensure that finished product is at the standard level and fulfil Customer

requirements.

KOI Deployment , o _

uality Control Officer has to perform qualltY Inspection of the work In
process ‘during the manufacturing time.  Usually, the tools are metre casket,
micrometer ply measuring comb, Vernier and gauge.

The simple procedure Is to check the size of components and the smoothness
of the work-In-process surface at the iron cutting sta _egrlor to the [athing. This has to
follow a guideline mentioned in the Raw Materials Disoursement Form,

The inspection item with the inspection tool is summarised in the table below.

Table 5.1: Rod Bushing’s Inspection Tools

metre caske Omm

Inspection Item JInspection Tool Inspection. Criteria .
1. Quter diameter Vernier ; Deviatjon specified in a design
2. Inner diameter Plu% 9auge for inner hole of product

measuring

3 Le@th Vernjer
4. O-Ring Grove \ernier
o Width"of U-Ring, Wiper (auge :
S.r 0\S/:aze of U-Ring and Wipers - Inner grove measuring gauge
Table 5.2: Piston Rod’'s Inspection Tools

Inspection Item Inspection Tool Inspection, Criteria .
1 Thread diameter Thread ring gauge Deviation specified in a design
2. Length Vernier &UP t0_500mm) and  of product

_ metre casket (> 500mm)
3. O-Ring grove Vernier
4, PistonTod’s surface Sight
Table 5.3: Barrel’s Inspection Tools

Inspection Item Inspection Tool Inspection, Criteria |
1, Innerd|ameter Bore %au%e D waHon specified in a design
2. Thread diameter Threadl ring gauge, Thread plug  of product

uge

3 Thread Iength_ %ﬂler
4. Sharpness O inner chamfer — Hand
5. Barrel length Vernier &up ( >t050500 m) and



Table 54: Cover End Rod" Inspection Tools

Inspection Item .Inspection Tool

L Inner diameter \Vernjer
2. Hole diameter \ernier
3. Thread diameter Thread plug gauge
4, Thread Length \Vernier

5. Cover End Rod’s length Vernier

Table 5.5: Frontand Rear Cover’s Inspection Tools

Inspection ltem _Inspection Tool
1 Inner and outer diameter Vernjer

2 O-RIHP grove Vernjer
3 Bo_d?/ ength _ \Vernier
4. Drilled hole diameter \ernier

. Port’s thread Thread plug gauge
Table 5.6: Piston’s Inspection Tools

Inspection Item cInspection Tool
1 Thread diameter and length ~~ Vernjer, Thread plug gauge
2. Piston’s Ien?th \ernier
3. Inner diameter Vernier

Table 5.7: Port Oil’s Inspection Tools
Inspection ltem Inspection Tool

1 Thread diameter Thread plug gauge

2. Port Oil’s length Vernier

Table 5.8: Rod Clevis’s Inspection Tools
Inspection Item .Inspection Tool

1 Thread diameter Vernier, Thread plug gauge

2. Inner hole diameter Vemier

3. Rod Clevis’s length Vernier

4. Grove diameter Vernier

Table 5.9: Rod Eye’s Inspection Tools

Inspection Item _Inspection Tool
1 Thread diametrerand length — Vernier, Tﬁread plug gauge
2. Inner hole diameter Vernjer

3. Rod Eye’s diameter Vernier

4 F%od Eye’s length, outer Vemier

lengt

Table 5.10: Front Flang’s nspection Tools

Inspection Item _Inspection Tool
Thread diameter and outer Vernier
lameter .
7 o .
. Thread cdiameter ug gau
4. Front Flang’s wicth Vernlerp Iy

16

Inspection Criteria |
D waHon specified in a design
0Tpro uct

Inspection, Criteria .
Deviatjon specified in a design
of proauct

Inspection. Criteria .
Deviatjon specified in a design
ofproauct

Inspection, Criteria |
Deviatjon specified in a design
ofproauct

Inspection. Criteria .
Deviation specified in a design
of product

Inspection, Criteria |
D waHon specified in a design
0T ro uct

Inspection, Criteria .
Dfewatdon specified in a design
ot product
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Table 5.11: Turnion Mounting’s Inspection Tools

Inspection Item Cnspection Tool Inspection, Criteria |
1 Inner hole diameter Vernjer Dwagon specified in a design
2. Tumion Mounting’s thickness  Vernier of proauct
Table 5.12: Eye Mounting’s Inspection Tools

Inspec_tiqn [tem _Inspection Tool Inspection, Criteria |
lER/e mounting’s length Vernier D waHon specified in a design
2. Iriner hole didmeter Vernjer of proquict

3. Eye Mounting’s thickness ~ Vernier

Table 5.13: Clevis Mounting’s Inspection Tools

Inspection Item _Inspection Tool Inspection Criteria |
1 Clevis mounting’s length Vernjer Deviatjon specified in a design
2. Inner hole diameter Vernier of product
3 Clevis Mounting’s thickness  Vernjer
4. Wicth In betwegn Vernier
Table 5.14: Bush’s Inspection Tools

Inspection Item Inspection Tool Inspection, Criteria |
1 Inner hole diameter Vernjer Deviatjon specified in a design
2. Quter djameter Vernier of product
3. Bush’s length Vernier
Table 5.15: Stay Flang’s Inspection Tools

Inspection Item Inspection Tool Inspection Criteria |
1 Thread diameter Thread plug gauge D waHon specified in a design
2. Thickness Vernier of proquct
3. Quter diameter Vernier

Once the components is fully inspected.  The “QC Passed” label will be
attached. Then, it will be delivered for the assembly of product. The ms,Pectlon of the
finished ?roduct will include the testing of product to ensure the quality of product
and the attribute of product.

The inspection tool is similar to that of component inspection, which are metre
casket, hydraulic compressor, Vernier and pressure gauge.

Final inspection with testing procedure is as follows. _

1) Measure stroke and thé maximum retraction and distraction as mentioned
in the design of product. Vernier will be used for the length of up to 500
mm. with an allowance of +0,-1.5mm. and metre casket Will be used for
the length of more than 500 mm. with an allowance of +0, -3mm,

(Use the pressing force of 3000 + 200 PSI)

Details of measurement is as follows.



Table 5.16: Final Inspection

Type of Measurement

No.
1 Cylinder with Mounting in the front  Thread the axle into the inner hole of

and the back

2. Cylinder without Mounting in the
front

»J-

°4-JI»

Cylinder without Mounting In the
front and the back

Eé;?@— ----- of
B30 i =

.

Cylinder with Foot Mounting in the
4 Frontand the back

Cylinder with Tumm on Mountmg

2

8

Method of Measurin

th
mounting both in the front and back. The
measure the length from the center of th
axle on each “side as shown in th
illustration picture (1).

Stroke = the distance between center of
the threaded axle before frIIm? pressure
into the CKImder to make the cylinder axle
move to the extreme position |éss the most
retraction position.

€
n
€
€

Use the Vernier to measure the hottom of
thread to the Cover End Rod (No.l) an

use the vernier or the metre casket
measure distance from the front cover to
the center of the axIe at the point of
mounting. Add these 2 values to get the
maximum drstractron value.  Then, find
Strﬁkelby following a method mentioned
inNo

Use Vernier to measure distance él) from
bottom of Piston Rod’s thread to the
Cover End Rod. Use Vernier or Metre
Casket to measure drstance f(|2:2 rom the
Cover End Rod to the acko ear Cover,
Add these 2 vaIues to find the most
retractmg value. Then, find Stroke by
following a method mentioned in No. L

Use Vernier to measure distance (‘1) from
Bottom of Piston Rod’s thread to the
Cover End Rod. Use Vernier or Metre
Casket to measure distance (ZLfrom the
Cover End Rod to a centre of back Foot
Mounting. Add these 2 values to find the
most retracting value. Then, find Stroke
by following & method mentioned in No. 1

Use Vernier to measure distance él) from
bottom of Piston Rod’s thread o the
Cover End Rod. Use Vernier or Metre
Casket to measure drstance (2) from the
Cover End R Add these 2 valugs to fmd
the most retracting value,  Then,. find
StrﬁkeI by following a method mentroned
inNo
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2) Measure the Iargeness and the length ofthread. Use Thread Rin? Gauge as
the tester. Hold for at least one minute to see if the seal or other points

eak.
3) Check the completeness of the welding lines.
4) Test Push and Pull Force. _ , , _
5) Record the information of the test in the Final Inspection of Hydraulic
Cylinder Report Form. . _ o _ _
6) SUmmarise the cylinder testing result and find out if the inspection valug is
7) Attach “QC Passed” label to the finished product if the quality is

within the acceptable deviation value of not,
acceptable. These finished progucts will be routed to pa,intinq section.

SN—

8) Inspect the quality of paint and sign on the “QC Passed” lahel.
(See Appendix G for Final Inspection Form)

7. Name Plate Attachin
Name plate attachin? Pgrocedure 15 as follows.

1.1) Prepare the name plate for number stamp. ,

1.2) Stamp number on the first row which refers to the job of factorK, followed by
groduct type, month ;fear, and ordering of product manufactured in each month.

3) Stamp job No..followed by salesperson’s initial on the second row. . .

1.4) Stamp the initial of Tylinder type, followed by inspector’s initial and
manufactured date in dd/mm/yy format on the third row. _

1.5) Attach the name plate to the cylinder by drilling hole on both sides of name plate.
Then, insert rivets into both holes and use hammer o fix name plate to the cylinder.

) Recheck condition of product and prepare for delivery product to customer.

1.6) Recheck condition of product and prepare for delivery product to cust

8. Hydraulic Cylinder Packaging - ) .

Hydraulic cylinder pa_ckaglnﬂ 15 the final step in the manufacturing procedure.
The packaglnq procedure is as follows, —— _
]§.1) FE)ut the plastic tube at the end of hydraulic cylinder thread to prevent damaging
rom bumping,

8.2 Measﬂregthe hydraulic cylinder dimension. . o

8.3) Cut the wrapplnq_plastlc_ according to the size of hydraulic cylinder. ,
8.4} dPut the hydraulic cylinder onto the wrappingplastic. “Wrap the hydraulic
cylinder

%) Attach “Final” label to specify completeness of packaging. Details of hydraulic
%yllnder will be included in this label. _
) Hydraulic cylinder is now ready for customer delivery.

5.3 New Quality Procedure Deployment with Reliability of Delivery
Time Emphasis

Referring to the existing hydraulic C}r/]linder’s manyfacturing process.explained
on page 28. . The KQI deploymient into the process with regards to reliability of
delivery time is presented below.

[.Contract Reyiew

Aﬁart from the KQI. deployment on quality aspects, the contract review
process should add the following deadline.
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Salesperson has to submit the Contract Review Form to the Head of
Engineering on the same day, of receipt of customer ordering. ,
Engineering staff has to review the information given in the Contract Review
Form on the same day of receipt the form. In case of additional of information
15 required from salésperson, Engineering staff has to list all questions and
send It to salesperson within the same day.” _ _ ,
Salesperson has to obtain more information or clarify the information and
submit to the Head of Engineering within two working days for made-to-stock
product type and four working days for made-to-order product type.

2. Design Process

part from the KQI deployment on quality aspects, the design process should
add the foII_owm? ?mdellne In Ordr to speed up the ﬁrocess_. , _

- Design_staff has to prepare the calculation sheet within one working day after
the assignment date’ for made-to-stock product type and two working days for
macle-to-order product type. , _ T
Design staff has to prepare a drawing of de3|%n and complete it within the
same day of preparing the calculation sheet for the made-to-stock product type,
and thre2 working,days for mace-to-order product type. S

- Head of Engineering"has to review and approve the product de5|gn within the

same_ day of receiving a design for made-to-stock product, and within two
working, days for madé-to-order product, .
For, design” amendment, Head of En(T;meerlng has to process and make a
decision “whether or not to aﬁprove he amerdment of design within two
w%rkmg (élayi for made-to-stock product and three working days for made-to-
order product.

3. Raw M aterials Availabilit

Apart from the KOI deyployment on quality aspects, the assembly. staff has to
check and fill in the Bill of Materials Form and Raw Materials Ordering Request
Form and submit to the Factory Purchasing Officer within one working ‘day upon
receipt of the approved design for both type of product.

4. Raw M aterials Ordering and Inspection

. Apart from the KQI deployment on quality aspects, the raw materials ordering
and inspection process should add the following guideling in order to speed up the
[0CESS.
e Factory Purchasing Officer has to get the price quotation from existing
supplier and prepdre Purchase Qrder for raw materials that similar to_the
company’s previous order within one working day upon receipt of Raw
Materials Ordering Re(%_uest Form from_assembly staff. ,
Factory Purchasm? Officer has to obtain a pricé quotation from new smFszpllers
within’ three working da¥s_ upon receipt of Raw Materials Ordering Request
Form from assembly’staft in case of new item of raw materials,
Factory Pyrchasing” Officer has to complete the S,uRpller Evaluation Form for
new stipplier for the new item of raw materials, within the same day of getting
the Prlce quotation from new su;t) lier. . , _
Factory Purchasing Officer has to submit the Raw Materials Ordering Request
Form along with a price quotation of selected supplier to the Factory”Manager
for approval within'the same day of supplier evaluation,
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Factory Manager has to approve/disapprove the raw materials ordering within

one warking day upon receipt of all required documents. _

Factory Purchasing Officer has to prepare Purchase Order for raw materials

Rﬁdermg within one working day upon getting approval from Factory
anager.

_Upongr_eceipt of raw materials, the quality control staff has to conduct quality

Inspection and finish it within one working day.

5. Hydraulic Cylinder Manufacturing . . .
Apart from the KQI deployment on quality. aspects, the hydraulic cylinder

manufacturing process should addthe following guideline in order to speed up the

[0CESS.

e Head, of Production has to prepare the production master. plan within two
working days upon receipt design drawing from Head of Engineering. _

- Assembly staffhas to follow the production plan, In case of late assembIY 1S
expected, assembly staff has to report to the Head of Engineering at least two
days in advance. "Assembly staff Rerformance will be noted and rewarded at
thé end of the year if staff can finisn work faster than plan. -

- Quality Control staff has to complete the WIP inspection process within one
working day upon completion of WIP manufacturing. . _

- Pu_allty Control staffhas to complete the final inspection and functional test of
Inishéd products within the same day upon the completion of finished
rodycts manufacturing. .. ..
ua{!ty Control staff fias to finish painting inspection within the same day of
painting.

. am ate chin
6, _ N AﬁaprtI fForﬁ t}t<aQI egp_loyment on the quality of product
finish the name plate attaching Upon receipt finished product from production section
by noon of each working day and pass it to the packaging section.

production staff has to

7. Hydraulic Cylinder Packaging i i
Apart from KQ!I deployment on the qual_lt}/ of product, the packaging staff has

to finish packaging with in the'same day of receipt finished product.

With KQI deployment in terms.of dellverY time, a lead time in manufacturing
process is set with standardisation., This enables the company to have a better plan in
manufacturing starting from recelvm[q order from cuystomérs until the end of the
process.. At present (before the development of Quality Procedure), _tlmm? of each
act|V|t¥, I$ not set with the deadline. Staff in each area does not a diréction ofhow fast
and efficient should the work be processed. Therefore, this recommended procedure
will. enable the company to oPerate and mapufacture in more efficient way. In
addition, the pIannlng, monitoring and controlling of manufacturing process can be
ease with this new procedure.

.. Changes in terms of lead time in C¥I|nder manufacturing process is a useful
criteria for comparing the improvement of days used in the Whole, manufacturlngi
process. However, there is no guideline on the deadline for each activity or the actud
number of days used in manufacturing at this moment. Due to a lack of data reason,
lead time of riew procedure will be compared with an average number of days used in
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each activity. This data again is not available. Therefore, the only source of data Is
from the ABC’s factory manager, in which the accuracy of data can not be proved.
The author sees this &S a major constraint in comparing the result of new quality
procedure implementation.

. The author recommends the company to use the result during the two- month
trial phase as a comparing base, in which the next cycle result of implementation can
be compared.  The companY will only see the actual improvement after cycles of
implementation which can not be included in this research due to a limited of time.

.. Changes in manufacturing lead time, of the new quality procedure in each
activity with KQI deployment canbe summarised in the table below.

Table 5.17: Chang%s\ itn Manufacturing Lead Time

ctivi Existin New Quality Procedure
y Proceduge Q y
N[)Oaiy%f ; DeadImeMOI ’[\l)a())/s' of
Made-to- -{0-
Contract Reu Stock (%rger
ontract Review _ .
L Salesger%on submit Contract Review Form 2 days On the same day of receipt of
to Headl ot Engineering customer or erma Total
) ) ) .. Maximum
3. Engineering staff review Customer 7-20days  Onthe same day of receiving a
Contract Review Form \ complete Contrglct Rev?ew Fgrm %?jlrkmg
d

4 quineer_inrg; staff jnquire for additional N/A 8n the same day of receiving Y
Information from salesperson ontract Review Form

5. Salesperson obtain more information from  3-7days ~ Within .two  Within four 14 days

customer working days  working days
Design Proctefss \ " . 1-5 days
1.Deslgn staff prepare a calculation sheet 1-3days— Within two working days
2.Design staff prepare a drawing of design 25 s ¥X'teh'”a .thoef VVVVJFEng tﬂ?%
carlcu ation a fte |y
sheet prePareﬁtlon of
preparation (s:ﬁee%u ation
ST 2-4 days n the samg Within two 1-2days
3. Head of Engineering review and approve the
st de3|gng g pp rg)e%: )e/ivir?? working days
demgn f
N/A %QdH'n two  Within three  1-3 days
4 _For_desi%n amendment.  Head of wolr ”']gda}\f\éo wolr fﬁgéa);ge Y

Engineering Teview and approve the
amgngmento design &



Table 5.17: Changes in Manufacturing Lead Time (continued)

Activi Existin New Quali Procedure
y Procedure ; 8|ne tyd
eto M
R Material Od Inspecti § (%rger
aw aterials ern ns ecron _
actog urc asrrng cerp rice NIA Within or}e workin d(ay on
quota n re are purcha O raw rece int o Materials - Ordering
materra srmrl I pre lous or er Request Form
2. Facto Purch_asrng fficer gets a price N/A Within three wor r? S Lpon
quotation for new items of raw ma errals Ir:eocre Ipt of RM ng Request
%. Factory Purchasrn%o icer Bre ares the NIA Within the same day of getting
upplier Evaluation Form of new stpplier grrcelerquotatron rom” new
4 Facto Purchasrn Officer submit RM \/vpph the same day . of
Ordering Request Form and rrtiequotatron rep arrn% the Supplier
to Facto M nager for approva valuation Form
B Facto manager approve/disapprove the  1-3days ~ Within one workin
%e R 4P & 4 recernt 0¥v l“gre unp
documens
6. Factor Hrchasmg Officer prepare a 13 days  Within ihfe same 0a of ettrn
purchase orger approval from Facto age
7. Quality control officer conducts quality 1-3days ~ Within one workm? day of
inspection recelpt of raw materia
Hydraulic C I| der Manufacturin
y?—leae, of Pro uctEon prepares tfregproductron 13days  Within two workmg days eon
master plan receipt esrn dr wrné om
Head of Engineering
% In case of lat assemgla/ the assembly staff ~ N/A At least two days in"advance
as 10 report to i Fia fEngmeerr gy
uality Control Officer conduct the WIP 2 days Within one working day upon
mspé%ronty 4 comg?etron g?yv\})
: v manufacturin
4, Quality Control Officer conduct the finished 2 days Within  the °s fa g g
pro Uct Inspection (r:r?amnﬂ\gtcl%rrrr?f nishe zro Cts
uglity Control Officer conduct the paintin
msp C%W paInting 1 day Within the same day of painting
Name Plate Attachin 10a Wrth in noon of each workin
1 Produc{ion st attgch the name plate Y gofall products, rece gt fro
duction'section by noon
Hydraylic Cylinder Packagin
y aéi(aglné sta?{ 1S Tesp ns?ble for product 2 days

pac kaging

the same day of receipt
Wnsl]wgd products Y .

Days

1day

1-3 dlays

1day

1day

1day

1-2 days
NIA

1day
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The. given information reveals that the total number of days used in
manufacturing process excluding the manufacturing period ranges from 29+days
Emformatlon 15 not available for" some activities) 0 61 days. The main cause 'is
ecalu%eI no quideling has been set for each activity, despite thé capacity of resources is
available.

The above table shows that the total number of days used in manufacturing
process excluding the manufacturing period, after applying the new guallty Rrocedure
ranges from 12 |da¥s 18 Vi days for made-to-stock produict type and from 12 Vi days
to 29 days for made-fo-order product type.

It shows that the total number of days used in the manufacturing procedure
excluding the production time can he improved if the recommended procedure is
strictly followed. The improvement in the earlier stage might be less than the later.
The backlog order has to rectify. The transitional period is difficult to set accurately
at this time.” Also, the actual result in terms of improvement deP_ends on many factors
such as. capability of staff, company’s reward system, operational monitoring and
controlling system, staffs motivation‘and morale.

The author then asked for kind cooperation from the top management of the
company for akind cooperation in other supportive areas mentioned above.

. The recommended changes in each activity of the manufactu_rinq procedure
will be implemented during the fwo months trial pefiod. The result of implementation
will be presented in the next chapter.
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