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MINUTES OF MEETING
BETWEEN THE JAPANESE MID-TERM EVALUATION TEAM
AND THE AUTHORITIES CONCERNED OF THE GOVERNMENT
OF THE KINGDOM OF THAILAND
ON THE JAPANESE TECHNICAL COOPERATION
FOR SIC-TOOL AND MOLD TECHNOLOGY DEVELOPMENT
PROJECT

IN THE KINGDOM OF THAILAND

The Japanese Mid-term Evaluation Team (hereinafter referred to as “the Team™)
organized by the Japan International Cooperation Agency (hereinafter referred to as “JICA™)
and headed by Mr. Koichi Takizawa visited the Kingdom of Thailand from 2 to 8 June, 2002
for the purpose of conducting mid-term evaluation and of formulating further operational
plans of SIC-Tool and Mold Technology Development Project in the Kingdom of Thailand

(hereinafter referred to as “the Project”™).
During its stay in the Kingdom of Thailand, the Team had a series of discussions and
exchanged views with the authorities concerned of the Government of the Kingdom of

Thailand over the matters for the successful implementation of the Project.

As a result of the discussions, both sides agreed upon the matters referred to in the

documents attached hereto.

Bangkok, 7 June, 2002

K(ﬁ/'ﬂ/;\' fnb/\//:/;ﬂ%ﬂ | 'U\w\j T:\/*”VTL

Koichi Takizawa v Virat Tandaechanurat

Leader Deputy Director General

Mid-term Evaluation Team Department of Industrial Promotion
Japan International Cooperation Agency Ministry of Industry

Japan The Kingdom of Thailand
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Attached Document

General Items

Purpose of the Mid-term Evaluation

The Team explained that the main purpose of this survey was to
conduct a mid-term evaluation of the Project so that both sides could monitor
the progress of technical cooperation, make a plan for further effective
implementation in the remaining period, and discuss necessary measures to be

taken by both sides in preparation for a final evaluation.

Monitoring

The Team requested the Thai side and the latter agreed that the monitoring
should be conducted continnously and periodically every six (6) month as shown in
“Monitoring and Evaluation Plan” attached as Annex 34, and be reported and discussed
at the Joint Coordinating Comunittee,

In the monitoring, the formats should be utilised such as “Project Design Matvix
(beremafier referred to as “PDM”)”, “Monitoring and Evaluation Sheet” and “Progress
Report of Technical Cooperation Project” as shown in Amnex 10, 34 and 35. All these
formats should be used from the fifth monitoring authorized by JCC in December, 2002.

Jeint Final Evaluation

The Team reaffirroed and the Thai side understood that, toward the end of the
project period, around May 2004, the final evaluation would be conducted to examine
the level of achievement of the Project objectives.

It will be a joint evaluation conducted by the Japanese evaluation team
dispatched by JICA and the Thai evaluation team, as stipulated in the Record of
Discussions (hereinafter referred to as "R/D™).

In this connection, the Team explained to the Thai side that the members of the
Thai evaluation team should include persons who were not directly involved in the
Project to secure the fairness of the said evaluation, and that the nomination would be
requested formally through JICA Thai Office m due course of time, while JICA would

hire a consultant exclusively for the Japanese evaluation team for the same reason.
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Current Situation of Japan's ODA

The Team explained and the Thai side understood that Japan's Official
Development Assistance (hereinafler referred to as “ODA™) continues to face budgetary
constraints such that the budget of ODA has been already cut by ten (10) percent this year,
and the necessity of efficiency, effectiveness and accountability in each project has been

increasing even more.
Current Status of the Project

Current Situation of Thai Meld and Die Industries

The Team exchanged views with the Bureau of Supporting Industries
Development (hereinafter referred to as “BSID”) and the Thai Tool and Die Industry
Association (hereinafter referred to as “TDIA”) to capture the cwrent situation of Mold
and Die industries in the Kingdom of Thailand.

From the recent information compiled and surveyed by TDIA, it was estimated
that there were about five hundred (500) mold and die factories in the Kingdom of
Thailand. More than ninety (90) percent of the factory was mold and die factory for
plastics and metals. From this number, around seventy (70) percent was categorized as
small-scale industry, twenty (20) percent medium-scale industry and the rest ten (10)
percent large-scale industry.

In the past few years, many foreign auto-manufacturers including Japanese
anto-companies intensified their assembling operations in the Kingdom of Thailand,
having increased the ratio of tool procurement from local suppliers. Therefore, overall,
Thai Tool and Die manufactures have been operating actively at present time,

While Japanese mold makers, as well as local mold companies technically
affiliated with foreign tool and die manufactures, have accumulated advanced
technologies, there are a number of small-sized mold makers that own a few old
machinery and produce simple molds with low quality. As a result, a huge technology
gap has been going on between foreign-affiliated modern and small-sized local mold
companies in the Kingdom Thailand.

Mold and Die industry is the core sector in the Thai Tool industry, and the
both have become more and more important as supporting industries for growing
assembly industries in the Kingdom of Thailand. However, Thai mold and die industry

has faced a shortage of skilled labour forces. Most Thai mold companies have not been

ot

able to arrange and offer new employees job trainings on their own.
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2 Government Policy and Strategies

Both sides confirmed that Thai government continues to put emphasis on the
development of small and medium scale, supporting industries stated in the National
Master Plan, that is Industrial Restructuring Plan (hereinafier referred to as “IRP”) started
in 1998, and that Departiment of Industrial Promotion (hereinafter referved to as “DIP”),
as well as BSID, have identified the development of tool and mold industries as an
important strategy leading to the development of supporting industries in the Kingdom of
Thailand.

At present, IRP gets into the second phase in which forty thousand (40,000)
people will be trained for tool industries through the Supplier Development Program.
BSID has taken tasks of supporting electronics parts suppliers as well as mold makers by
conducting factory evaluations and advisory services.

Accordingly, both sides reconfirmed that BSID and the Project have been and
will expectedly play a significant role in the said national policy.

On the other hand, the Plastic Injection Mold Committee completed the master
plan about the development of plastic-injection mold industry. This year the committee is
planning to draw another master plan on the whole mold and die industry, and a
workshop organized by private mold companies, and related institute and association has
already made a framework of the new master plan that emphasizes on a systematic

support for the development of the whole mold and die industry at the national level.

3 Present Situation of BSID
¢y Organization
The organization chart of Ministry of Industry, DIP and BSID is shown as in
Annex 1,
2) Budget Allocation

The annual budget and expenditure of BSID are shown in Annex 2.

The Team requested and the Thai side understood that the transparency of
income and expenditure of BSID should be maintained.

The Team also asked the Thai side if BSID has any discretionary income
generated by their technical services. Thai side explained to the Team that, at present,
BSID has an obligation to return all income generated by their technical services to the

government.
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3 Staff Allocation

The staff allocation of BSID is shown in Annex 20.

The Team showed a concern about a job-hopping of C/P trained by the Project
and asked the Thai side if there have been any changes in the allocation of counterpart
personnel (hereinafier referred to as "C/P") of the Project since the visit of JICA
Management Consultation Team dispatched in January, 2001,

Thai side explained to the Team changes of C/P as follows:

There has been no job-hopping of C/P. Only some administrative C/P moved
from BSID to other departments as a part of periodical personnel transfers. However, the
Thai side will make efforts to keep iechnical C/P trained by the Project to remain at BSID

even after the completion of the Project.
m Mid-term Evaluation of the Project

1 Review of the Inputs to the Project from November 1999 to May 2002 by the
Japanese side
(1) Dispatch of the Japanese Experts and Mission Team
Both sides confinmed the record of dispatch of Japanese experts and mission

teams o date as shown in Annex 4.

) Training of the Thai C/P in Japan
Both sides confirmed the record of training of C/P in Japan to date as shown in
Annex S.
The Team requested and the Thai side agreed that those ex-training-participants
will conduct internal seminars for other C/P to share their knowledge and techniques

gained in Japan among all C/P.

3) Provision of Machinery and Equipment
Both sides confirmed the record of provision of machinery and equipment to
the Project to date as shown in Annex 6, and those machinery and equipment are

properly used and maintained as shown in Annex 24.

4) Allocation of the Budget for the Project

Both sides confirmed the budget allocation for the local cost of the Project as

4 ot

shown in Annex 8.

~23-



2 Review of the Inputs to the Project from November 1999 to May 2002 by the Thai

side
(1) Allocation of the C/P and the Administrative Personnel for the Project
Both sides confirmed the allocation of C/P and staff for the Project as shown in
Amnex 20.
) Allocation of the Budget for the Project
Both sides confirmed the budget allocation for the Project as shown in Annex
21.

In this connection, the Team requested and the Thai side agreed that the Thai
side would continue to make their best effort to bear necessary local costs for the
smooth implementation of the Project, especially costs of tools and raw material for
mold processing and trial shot. The Thai side has put high priority on the SIC project in
the aspect of budget.

{3) Building and Facilities
Both sides reconfirmed that the Thai side prepared buildings, office spaces for
JICA Experts and other necessary facilities.

) Provision of Machinery and Equipment
Both sides confirmed the record of equipment provided by the Thai side as
shown in Anuex 7,
The Team requested and the Thai side understood that provided machinery and

equipment should be maintained properly, utilizing maintenance records.

3 Review of the Progress of Technology Transfer from November 1999 to May 2002

The Project started in November, 1999 when a chief advisor, a project
coordinator and two long-term experts in the fields of Mold Design and Mold
Processing were dispatched to the Project. Project activities were implemented almost as
planned although there were some unforeseen problems such as the delay of the
completion of workshop facilities, the delayed dispatch of the expert in the field of
Assembling and Trial Shot, and the bankruptcy of the Japanese mold company which
had been expected to support the Project.

Since the Thai side made a request of speeding up the progress of technology

. 5 s
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transfer during the discussions with the Japanese Management Consultation Team
dispaiched in Jamuary, 2000 and at the Joint Coordinating Committee (hereinafter
referred to as “JCC”), the Project revised a part of the Annual Technical Cooperation
Programm (hereinafter referred to as “ATCP”) and, then, has made a progress mostly as

planned in the revised ATCP as shown in Annex 14,

(N Technology Transfer from Japanese Experts to C/P
Regarding the skills of technical C/P, both sides confirmed following

achieverment records:
a The mold design group completed the design of three (3) target products,
namely Pen Tray, Case for Alarm Clock and Front Panel of Personal Computer as shown
in Annex 14 and 27. In addition, the Project is on the way to producing internal
prototyping melds which should be completed through a consistent process from Mold
Design to Trial Shot. The mold design group finished the design of the first internal
prototyping mold as a PR gift, namely Case for Name Cards. The result of assessment of
technical capability of C/P is as shown in Aniex 26.
b The mold processing group completed the processing of three (3) target
products, namely Pen Tray, Case for Alarm Clock and Front Panel of Personal Computer,
and finished eighty (80) percent of processing the forth target product, that is Telephone
Cover, as shown in Annex 14 and 27. Regarding the internal prototyping molds, the
group has been working with the processing of Case for Name Cards. The result of
assessment of technical capability of C/P is as shown in Ammex 26.
c The assembling and trial shot group completed the first target product, namely
Pen Tray as shown in Annex 14 and 27. At present, the group is mending the mold for
the second target product, namely Alarm Clock, having finished its lapping, assembling
and frial shot. The result of assessment of technicai capability of C/P is as shown in
Annex 26.

2) Outputs of the Project

Regarding the main outputs of the Project, the both sides confirmed following
achievement records:
a Advisory services were conducted to nine (9) companies in the year of 2001
and eleven (11) companies from February to May in 2002 shown as in Annex 31.
b Three (3) training courses were implemented respectively in the fields of Mold
Design, Mold Processing, and Mold Assembling and Trial Shot in June, 2001, fifty six
(56) participants in total. In addition, two (2) seminars were opened, attracting around
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one hundred (100) audiences in November, 2000 and one hundred thirty (130)
attendants in November, 2001 as shown in Annex 30,

c The mold processing group accepted fifty six (56) prototyping services ordered
from local mold companies, having taken an advantage of superior machinery and

equipment as shown in Amnex 32.

4 Mid-term Evaluation based on Five (5) Basic Evaluation Comaponents
Both sides confirmed the results of mid-term evaluation based on five (5) basic
evaluation components as described in Annex 9.

Summary of the results is as follows;

1) Relevance
Implementation of the Project is relevant enough with regard to following two

points:

(1) Mold and Die industry is a core sector in the Thai Tool Industry, and the both have
become more and more important for growing assembly industries in the Kingdom of
Thailand. The government has given a high priority to the development of supporting
industries such as stated in the National Master Plan, that is Industrial Restructuring Plan
started in 1998,

(2) To assist the development of Thai manufactures, especially supporting industries, is

one of key-issues for the policy of Japan’s ODA.

(2) Efficiency
Many outputs have been efficiently achieved by utilising given inputs, while the

timing and quality of inputs should have been improved in the beginning stage.

3 Effectiveness
The Project is on the right track to achievethe Project Purpose “Technical
capability of BSID will be upgraded to extend appropriate technical services to the Thai
plastic tool ad mold industries”. However, it is still early to evaluate capabilities of
technical C/P dve to the lack of their practical experiences. Therefore, the quantity and
quality of technical services conducted by the Project cannot be evaluated by the same

reason. The satisfaction level of beneficiary of the Project, as well as the number of



technical services, should be monitored periodically and carefully in the remaining

cooperation period.

(4) Impact
Though this item is available to a large extent such as an increase of quality of
products, productivity, etc. for certain Thai Mold and Tool companies benefited from a
training course, advisory services or prototyping services, it will be farther studied in the

final evaluation.

(5} Sustainability
It is still early to monitor sustainability of the Project. It is needed to monitor all
of project activities carefully. However, the following two points should be noted:
(1) In the technical aspect, C/P need to gain more practical skills through the trial
productions of various kinds of molds.
(2) In the financial aspects, BSID continues to allocate necessary budget for the purchase

of tools and raw matenals.

5 Reconfirmation of the Project Concept (Review and Confirmation of the PDM)

In the process of mid-term evaluation, both sides jointly reviewed the PDM for
mid-term evalnation as shown in Amnex 9 to check the achievement-level of the
“outputs” and “project purpose”, and by “verifiable indicators”. At the same time, both
sides also reviewed the “activities”, “means of verifications” and “important
assumptions” of the PDM.

In conclusion, both sides confirmed that the PDM for Mid-term Evaluation
shown in Annex 9 should be authorized as the formal PDM for the remaining
cooperation period of the Project. However, it should be surveyed continuously that
“indicators” of the “overall goal” would be changed to more practical and obtainable

one, because they should be monitored regularly to judge the impacts of the Project.

v Plan of the Project in the Remaining Cooperation-Period
1 Annual Technical Cooperation Program (ATCP) and Annual Plan of Operation

{APO) for JFY 2002

Both sides confirmed the ATCP and APQ for JFY 2002 as shown in Annex 17
and 18,
8 ( ! qL
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2 Input by the Japancse side for JFY 2002
4y Dispatch of Japanese Experts

a Long-term Experts

Both sides confirmed as follows:

{a) Chief Advisor

(b) Mold Design

(c) Mold Processing

(d) Mold Assembling and Trial Shot

(e) Project Coordinator

b Short-term Experts
Both sides confinmed as follows:
(a) CAD/CAM Operation
(b) Seminar on Trends of Mold Techuologies
(¢) Mold Processing
(d) Mold Lapping

(2) Training of the Thai C/P in Japan
Both sides confirmed as follows:
(a) One (1) technical C/P from the mold processing group will be trained approximately
three (3) months in Japan.
(b) One (1) technical C/P from the the mold assembling and trial shot group will be

trained approximately three (3) months in Japan.

3) Provision of Machinery and Equipment »
Both sides confirmed that two (2) sets of milling machines provided by the
Japanese side would be delivered to the Project, and, besides those, no machinery and
equipment would be provided in JFY 2002. The Team requested and the Thai side
understood that the running costs including tools and raw materials should be borne by

the Thai side in order to implement the Project activities more smoothly.

3 Input by the Thai side for JFY 2002
Both sides confirmed that, if any complementary equipment or materials are
needed for the Project, and not to be provided by Japanese side, those would be

purchased properly by the Thai side.

; 9 U+
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Prospect for JFY 2003 and 2004
The Team explained and the Thai side agreed that major activities of the Project
consisted of training courses, advisory services and prototyping services are to be

conducted in accordance with the Re-planning TCP as shown in Annex 17.

Technical Services for Mold and Die Industries
Both sides reconfirmed that the main purpose of the Project is to upgrade
technical services of BSID for the Thai plastic mold industries, so that the Project would

make efforts to conduct more active technical services as follows;

Training Courses
The Project will introduce new training courses, that 1s a module course. The
module course is consisted of various kinds of short-term courses covering the contents

from fundamentals to applied specific techniques, which meet the needs of clients.

Advisory Services

The Team explained and the Thai side understood that Japanese experts and
C/P would visit factories more frequently in response to mold companies. The Project
conducts advisory services in the purpose of increasing On-the-job Training of technical

C/p.

Prototyping Services

The Team explained and the Thai side understood that “Production Design™
itself is out of scope of the Project. Other than the first PR gift, namely Name Card Case,
basically internal prototyping molds will be conducted, utilizing a copy of drawing of
“Production Design”.

Technology Transfer of 3D-CAD/CAM

The Thai side requested that technical C/P need to deal with more different
kinds of mold design and production. The Teamn responded that, other than the internal
prototyping molds, the Mold Design group would have a chance to design various kinds
of molds and experience to see 3-D modeling of molds on the screen if one additional

long-term expert in the field of 3-D CAD/CAM is dispatched as planned.
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In addition, the Team explained and the Thai side understood that the technical
item of 3-D CAD/CAM would be placed not only in the area of Mold Design but also in

the area of Mold Processing.

Coeperation and Distinetion from Other Related Organization

Thai side explained to the Team as follows:

Kingmongut Institute of Technology trains students general knowledge and
skills on mold and die academically, and Kasetsart University is equipped with advanced
technologies including CAD/CAM system to conduct advisory services and prototyping
services for the companies producing metal, polymer, plastic, etc. Material Technology
Center (hereinafter referred to as “MTEC”), which is the semi-governmental organization
under the National Science and Technology Development Agency, provides
Computer-Aided Engineering (hereinafter referred to as “CAE”) with mold and die
industries which need any computer-analyzed information about materials of their
products.

Thai German Institute (hereinafter referred to as “TGI™) provides Mold and Die
industries with advanced and long-term trainings. At the same time, TGI has conducted
trainings for teachers from vocational schools and unemployed people sponscred by the
government.

While TGl implements long-term training courses, charging mold and die
companies relatively high fees for the traimings, the Project of BSID provides small and
medium scale companies with short-term trainings consisted of module courses. In
addition, the training course of the Project sets cheap training fees to attract employees of

small and medium sized mold makers.

Publicity of the Preject

Other than brochures, homepage, television and radio listed in Annex 23, the
Project provided booths with Mold and Die exhibitions such as the Mold and Die 2000
where 1000 people visited in October, 2000 and with METALEX attracting two
thousand (2000) people in November, 2001,

Attendees of the Meeting

The list of attendees of the meeting s as shown in Annex 36,

va@;/
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Annex 1 Organization Chart of MOl and DIP Annex 1
Ministry of
Industry (Permanent Secretary) - Mr. Manu Leopairote
Department of Department of Department of Thai Industriai The Office of
Industrial Mineral Industrial Standards Industrial
Promotion Resources Works Institute Economics
(DIP)
Bureau of Bureau of Bureau of Bureau of Bureau of Bureau of
Supporting Industriat Industrial Industrial Cottage and Industrial
Industries Enterprise Promotion Promotion Handcraft Sector
Development Development Administration Policy and Industries Development
(BSID) Planing Development
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Annex 2 Annual Budget Allocation (Income/Expenditure of BSID) 1/1
Annex 2
| Items TFY 2000 TFY 2001 TFY 2002
i Allocated Spent Allocated Spent Allocated Spent

¢ 1. Salaries & wages

16,526,400.00 Fully

16,738,500.00 Fully

19,421.640.00

12.947.760.00

' 2. Remuneration and Supplies

4,610,700.00 Fully 3,961,600.00 Fully 3,122.600.00 1,375.343.78
! ) .
| 3. Equipment, Properties & 5,000,000.00 | Carry-over - - - -
- Construction
4. Public Utilities 2,430,000.00 Fully 2,303,000.00 Fully 2,162,238.00 37171754

5. Other Expense *

20,169,600.00 Fully

11,450,000.00 Fully

10,250,000.00

5.239.007.39

Total

!
i
i
i
T
{
i

48,736,700.00 Fully

34,453,100.00 Fully

34,956,478.00

20.133.828.51

* Budget for SIC project, please refer to Annex No. 21

(THB)

TFY : Thai Fiscal year starts in October and ends in September



Annex 3 Annual Income Earned of BSID

1/1

Annex 3

Thai Fiscal year

Income

2000 162.000.00

2001 321,639.00

2002 166,972.00

2003 ;

2004 ]

2005 -
Total 650,611.00

Thai Fiscal year starts in October and ends in September



Annex 4 Dispatch of the Japanese Experts
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Annex 4

year
month

1999 2000

2001 2002

2003

456789 1011121 23

456789 1012123

18

6 789 1011121 2314 56789 1011121 2

3

45 6 7T 8 902 AR T

Term of Cooperation
Term of Technology Transfer

L1 e DM TT e T

Mlission Team

v v

Long Term Experts

Chief Advisor

Dr. Jun Ikeuchi (Nov.10,1899-Nov.10,2001)

Coordinator

Mr. Kenichi Machida (Nov.10,1999-Nov.10,2002)

Coordinator

Mr. Yasuo_Uchida (O¢t.22,2001—-0¢t.21,2003)

Mold Design

Mr. Toshiya Otsuka (Nov.10,1599-Nov.10,2001)

Mold Processing

Mr. Shigenobu Seki {Nov.10.1999-Nov.10,2001)

Mold Assembling and Trial Shot

Mr. Noboru Qiwa (May.19,2000-May.18,2002)

Short Term Experts

Machinery Operation and Management
(CAD/CAM/DNC)

Mr. Atsuhiko Hatakeyama (May.9,2000~

1

Machinery Installation and
| Operation (CAD/CAM/DNC)

=
Mr. Junzo Ono (May.9,2000~

Machinery Installation and
Operation (CAD/CAM/DNG)

- |
Mr. Kiyoyuki Iwskabe (May.9,2000-May.19,2000)
]

Machinery Operation and Man;gement
{CAD/CAM/DNC)

Mr. Fumio Hoshi (Sep.4.2

000-
1|

Sep.16,2000)

Machinery Operation and Management
(EDM/W—EDM)

Mr. Setsv;: Nakayama (Sep.4,2000-

Machinery Operation and Management

I

Mr. Fumio Hoshi {Nov.13,2000~

Mold Technology Seminar

Mr. Tetsuo Sasaki(Nov.28,2000~Dec.2,2000)

Machinery Operation and Management
(CAD/CAM/DNC)

Mr. Hiroshi Sekiguchi(May 14,2001-May 26,2001)
i 1

Machinery Installation and
Operation (CAD/CAM/DNC)

Mr. dunzo Ono (Oc¢t.8,2001-0ct.20,2001)
]

Mold Technology Seminar

- .

Mr. Toshitaka Matsuoka(Nov.28,2001~
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Annex 4 Dispatch of the Japanese Experts Annex 4

year 1999 2000 2001 2002 2003 2004

month{i 5 6 7 B 9 1011121 2 3[4 § 6 7 8 9 1631120 2 3§41 56 7 8 9 1010121 2 3[4 56 7 89 1010128 2 3556 7 S0 010121 2 304 56 7 % 0 a2y 3

Machinery Installation and e
Operation (CAD/CAM/DNC) Mr. Koji Sawada (Dec.6,2001-Dec.27,2001)

Mold Lapping Mr. Koji Kondo(Jan.14.2002-Jan.26,2002)

Machinery Installation and K
Operation (CAD/CAM/DNC) Mr. Koji Sawada (May.6,2002-~June.29,2002)
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Annex 5

Annex 5 C/P training in Japan

year 1999 2000 2001 2002 2003 20044
onthls 56 78 9 1011121 23045 6789 w12t 234 56 7800121 230as6 780 1001121 2314506789 D11 2315878 1001121 1 3

Term of Cooperation
Term of Technology Transfer

« Oct.4-0ct. 15 Mr. Nuntapit Nakasarn (Project Management)
- Oct.4-Oct. 15 Mr. Panuwat Tryiyvangkulsri (Project Management)
— Oct. 4-0ct. 29 Mr. Paiboon Tekapan (Project Management)

we——()ct. 1-Dec. 23 Mr. Varapong Chinchoksakuleahi (CAD/CAM Operation)
m——— (ct. 1-Dec. 23 Mr. Paiboon Tekapan (CAD/CAM Operation)
w——(ct. 1-Dec. 23 Mr. Paisal Lhokaew (CAD/CAM Operation)

Sep. 24-Dec. 21 Mr. Bantao Wongprachanukul (Mold Processinz)
———= Sep. 24-Dec. 21 Mr. Sirisak Ritngan(Mold Processing)
m———i Sep. 24-Dec. 21 Mr. Sahas Chumsoongnoen (Mold Assembling and Trial Shot)

July-Sep. Mr. Satta Denpradith(Mold Processingje=e=-«
July-Sep. Mr. Preecha Jamtath(Mold Assembling & Trial Shot)}see:»
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Annex 6 List of Machinery and Equipment Provided by Japanese Side Annex 8
No. Fauipment nane Manufacture/Maodel Linit h([\(lgullllj;(u.v M:{l;‘]:'((l“}[[];:::”' Df-l\‘liif\:i‘w Remarks
1 CAD/CAM Netwnrk station (Software) 1S Tool Internationsl | A A Mineh 00
(NCADCEUS Software
(DCAD/CAM Application
2 [CAD/CAM Network station (Flardware) 1 A A March'00
(DPC Tor 3D COMPAQ SP750 SERIES
(2PC for 2D COMPAQ AP250 SERIES
(3)Server COMPAQ PROLIANT 800 SERIES
(4Printer [FUNITSL 20W
(5)Protter HP C4716A/HP Design Jet 450
(6)Others
3 [Test Mold Sct 1K Tool Internationa) 1 B A Mar.’ 00
4 |Machining Center MAKINGO V-55 1 B A Mar. 00
5 |Too! presetter and Tools 1K Too! International 1 B A Mar.' 00
(1)Toolpresetter VDM-3040-3
(2)Optional Accessories
(3)Tocl&Holder
(4)Tool&Jigs
6 |EDM Sodick AQGE00+MARK30+AVT 1 B A Mar.'00
7 |W-EDM Sodick ANAGSL+LNI+ATC 1 B A Mar." 00
8 |Small Hole Drilling Machine Sadick K1C 1 B A Mar. 00
9 iSurface Grinder KURODA GS-515PFL 1 B A Mar. 00
10 |Injection Machine Nissei Plastic FN7000 1 B A Mar.’00
11 |Waterless Cooler MATSUlI MCN-60H 1 B A Mar.’00
12 [Mold Temperature Controller KANNETU WL-15 1 B A Mar.’00
. . 5 Yozo Welding Machine Type s
13 {Welding Machine and others Series 4 1 B A Mar.'00
14 {Photocopy Machine Xerox MF 400CP 1 A A Feb.’00
15 |FAX Brother MFC-6650MC 1 A A Feb.’00
16 [White Board(1)Large Panasonic KX-B630G Copyboard 2 B A Mar.'00
17 {White Board(2)Small Panasonic KX-B530G Copyboard 2 B A Mar. 00
18 |TV JVC AV-S33MS6 1 B A Mar.'00
19 |VTR Sony SLV-GF99K Hi-Fi 1 B A Mar.'00
20 |Projector 3M 2770 1 B A Mar.’00
21 |LCD Projector Epson LCD Projector EMP-7250 1 A A Mar. 00
22 |Screen for Projector Sopar Tripod Screen 707 X 70 1 B A Mar.’00
23 |Printer Epson Calor 880 1 A A Oct.’01
24 |Tool Wagon with Vice Harn & Kolb 2 A A Dec.’01
25 |Air Blow for MAKINO V-55 For V-55 SNR 852 1 B A Dec.’01
26 |Floating Holder for Sodick AM 55L EROWA EJ-1403 1 B A Dec.’01
27 |Caliper MITSUTOYO 500154 5 B A Dec.'01
28 (Caliper MITSUTOYO 500~-158 5 B A Dec.’01
29 {Caliper MITSUTQYO 530-122 2 - B A Dec.'01
30 {Caliper MITSUTOYO 530-124 2 B A Dee.'01
| 31 |Caliper MITSUTOYO 500-10 2 B A Dec.’01
32 |Depth Gauge MITSUTOYOQ 571-201-10 3 B A Dec.’01
33 |Depth Gauge MITSUTOYO 7221 2 B A Dec.’01
34 |Depth Gauge MITSUTOYO 7213 2 B A Dec.’01
735 |Depth Gauge MITSUTOYO 7210 2 A A Dec. 01
36 {Depth Gauge MITSUTOYO 7223 2 B A Dec.’01
37 {Dial Tester MITSUTOYQ 523-426-E 3 B A Dec.'01
38 [Floating Holder for Sedick AM 550 EROWA EJ-1403 1 B A Feb.' 02
39 [Magnet Block Base PESPL-L105%W45%}+[45 4 B A Mar. 02
40 {Handy Forklift Hyduric SK-500/1.6M 1 A A Apr.'02
Usage frequency : A-use daily B-use olten (1~3 times / week) C-use only specific periad
D-use rarely (3~11times / year) F-not useable with specilic reason
Maintenunce condilion @ A-maintained well B-maintained good C-need maintenance (o use D-not uscable condition
iz
\ Rl



Annex 7 List of Machinery and Equipment provided by the Thai side Annc
No,— - E_quipméth N.z-amer M@ﬂfaclure/Modél - Um_i ) L:Ds;ge f\“/l;nmenancp O;)tamr
Frequency Condition year
1| Working Desk and Chiair DoskPoP 011384 | 15 8 | B | z00
Chair/GL36A1 (000112214) set
2 | Desk for Printer ) PSP VCD 1202 (00112835) 1 B B 2000
3 Desk for Server 1 B B 2000
4 Vertical Milling Machine Makino/BVII J-70 1 A B 1987
5 | Surface Grinder Okamoto/PSS 1 B B 1987
6 | Tool Grinder ito/DP-250 No. 1322 1 B B 1987
7 Grinder (Floor) Showa/5EA-516 1 B B 1687
8 | Band Saw (Hack saw) Economy/PSB 280 U 1 B B 1987
9 Lathe (High Speed) Daimichi/DLG-SH 1 B B 1987
10 | Horizontal Boring Machine Toshiba/BTD-11B 1 E D 1987
11 | Cutting Grinder Bosch/GWS 6-100 1 B C 1987
12 | 12.1 Working Desk Size 900 x1800 x 750 mm. 1 A A 1087
12.2 Surface Plate Size 1200 x 2400 x 320 mm. 1 A A 1987
13 | Middte Size Injection Machine Japan Steel Works (JSW) 1 C C NEDO
/J 150 ElI-P (150 Tons) 1997
1998
14 | Small Size Injection Machine Sodick/TR 80 S2 (80 Tons) 1 C C NEDO
1997
15 | Flexible Mold Temperature Kanetsu/TM-05A = 2 set 3 C C NEDO
Controller TM-03A = 1 set 1998
16 | Temperature Controlier Matsui/MCN 30 H = 1 set 2 C C NEDO
MCN-135/31AX = 1 set 1997
17 | Plastic Material Drier Matsui/PO-120 1 C B NEDO
1998
18 | Three Coordinate Measuring Mitutoyo FJ-805/No.871153 1 E D Dec. 1987
Maching
19 | Steel Hardness Tester N
1. Rockwell Hardness Tester Shimasu/Type HR No. §222 1 E D Aug. 1986
2. Brinell Hardness Tester Shimasu/Type HR No. 8536 1 B B Aug. 1986
3. Vickers Hardness Tester Matsuzawa Seiki Co.,Ltd./ SER 1 B B Oct. 1986
No. V5964
4. Shor Hardness Teslor 1 B B (Oct. 1986

Shimadzu Seisakusho Lid. SER

No. 17424

_,40_.
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Annex 7 List of Machinery and Equipment provided by the Thai side Anney
No. | >l‘fti-ui;>i;17cn>l Name T Manufaeture/Model Unit | "U.;:;)g.c“ ' !!"!;ii-zl!‘é—x:-zill{‘c dl)lainec
I'requency Condition
e i _ R R year
"/;()“ "I’onl Makers Microscope T -
1. Microscope and IT's Accessories Ver samet-2 No. 7611 1 C B Oct 1986
2. Microscope and IT's Accessaries Olympus No. 7611 1 E D Ol 1986
3. Microscope and IT's Accessaries Clympus No. 7612 1 B B Oct. 1986
4. Measuring Microscape and [T's Nikon No. 12172 1 B B Dec. 1987
Accessories
21 | Gauge Unit 1 set &} B
1. Block Gauges and IT's Accessories Mitutoyo/No. 114358 Dec. 1987
2. Block Gauges and IT's Accessories Mitutoyo/No. 209541 Dec. 1987
3. Block Gauges and IT's Accessories Mitutoyo/No. 143584 Dec. 1987
4. Block Gauges and IT's Accessories Mitutoyo/No. 200103 Dec. 1987
5. Optical Gauges and IT's Accessories | Nikon No. 3443 Dec. 1987
6. Optical Gauges and IT's Accessories | Nikon No. 4839 Dec. 1987
7. Optical Gauges and IT's Accesscries | Nikon No. 10548 Dec. 1087
8. Cylinder Gauges and IT's No. 740491 Dec. 1987
Accessories
9. Cylinder Gauges and IT's No. 511-172 Dec. 1987
Accessories
10. Cylinder Gauges and IT's No. 511-173 Dec. 1987
Accessories
11. Cylinder Gauges and IT's No. 511-174 Dec. 1987
Accessories
12. Cylinder Gauges and IT's No. 511-175 Dec. 1987
Accessories
Note: Usage Frequency A = Use Daily

Maintenance condition

B = Use often (1-3 Times/week)

C = Usc Only specific Period

D = Usc rarely (3-11 Times/week)

IE = Not Useable with speeitic reason

A = Maintained Well
B = Maintained Good

C = Need Maintained to use
D = Not Useable Condition

Vet

M41_.
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Annex 8 Expenses by the Japanese Side from JFY1999 to

JFY2001
Unit: Thousand Yen
Japanese Fiscal 1999 2000 2001 | Total (from 1999 — 2001)
Year

Dispatch of Experts 39,287 104,788 ( 88,400 ) (232,475)
Acceptance of C/P in Japan 3,074 16,212 19,198 38,484
Provision of Machinery 274,333 0 7.718 282051

and Equipment
Local Cost Support 1,008 3.921 4,510 9,439
Dispatch of Study Team 4,304 1,506 0 5,810

Estimated Grand Total Spent from JFY1999 - JFY2001: JPY568, 259

Note: Expenses in Japanese Fiscal Year 2001 includes estimate ( ).

=



ANNEX 9

RESULT OF MID-TERM EVALUATION

Evaluation Result

Reference

0. Overall

Abstract

»In conclusion, during the former half of the cooperation period, the
Project activities have been implemented as planned in general.

»However, since the remaining period of technology transfer in the
Project is limited to two years and half, the both Japanese and Thai
sides have to accelerate to finalise the rest of technology transfer sub-
jects, increase practical trainings from experts to C/P through the pro-
duction of various kinds of molds and establish to manage technical
training courses systematically.

1. Relevance

Abstract

» Implementation of the Project is relevant enough with regard to fol-
lowing two points:

»(1) Mold and Die industry is a core sector in the Thai Tool Industry,
and the both have become more and more important for growing as-
sembly industries in the Kingdom of Thailand. The government has
given a high priority to the development of supporting industries such
as stated in the National Master Plan, that is Industrial Restructuring
Plan started in 1998.

»(2) To assist the development of Thai manufactures, especially sup-
porting industries, is one of key-issues for the policy of Japan s Offi-
cial Development Assistance.

i) Relevance of Over al

» The overall goal of the Project is relevant to the current development
issue in the Kingdom Thailand and in accordance with the Thai gov-
ernmental policy.

(2) Relevance of Project Purpose

> The project purpose is relevant since BSID is the core governmental
organization for the development of mold and die industries, and the
Project has a target to provide such appropriate technical trainings, ad-
visory services and prototyping services that plastic tool and mold
manufactures need in the Kingdom of Thailand.

(3) Factors Diminishing ihe Relevance

% There have been observed no factors that could diminish the relevance
of the Project.




ANNEX 9

RESULT OF MID-TERM EVALUATION

Evaluation Result

Reference

2. Effectiveness

Abstract

» The Project is on the right track to achieve the Project Purpose Tech-
nical capability of BSID will be upgraded to extend appropriate tech-
nical services to the Thai plastic tool ad mold industries . However, it
is still early to evaluate capabilities of technical C/P due to the lack of
their practical experiences. Therefore, the quantity and quality of tech-
nical services conducted by the Project cannot be evaluated by the
same reason. The satisfaction level of beneficiaries of the Project, as
well as the number of technical services, should be monitored periodi-
cally and carefully in the remaining cooperation period.

(1) _Achievement of Outputs
QOutput 0: Project operation unit will be enhanced.

[Indicators]

0-1. C/P is allocated as planned.

0-2. Budget is adequately allocated to the local cost of the Project.

0-3. Committees and the Project management meetings are held periodi-
cally.

0-4. The number of publicity of the Project increases.

[Comment]

0. Overall

»BSID has allocated enough number of C/P to the Project. While most
C/P are positive with the Project activities, there are some technical
C/P who are not satisfied with the way of technology transfer from Ja-
panese experts. Therefore, it is recommended to promote more smooth
communications between C/P and experts in each group.

31t is expected to proceed with preparing enough tools and materials for
the Project activities as planned.

» Management systems are well established although further effective
modifications are needed to adjust unexpected different views between
Japanese experts and the Thai side.

§-1. C/P is allocated as planned.

¥ 24 C/P personnel are allocated to the Project. Technical C/P consists of
3 personnel in the Mold Design group, 3 personnel in the NC Pro-
gramming, 4 personnel in the Mold Processing, and 7 personnel in the
Lapping and Assembling/Trial Shot.

» Almost all technical C/P have remained in the same group since the
start of the Project, while some administrative C/P changed due to pe-
riodical personnel transfers.

0-2. Budget is adequately allocated to the local cost of the Project.

> BSID has put high priority on the Project and allocated necessary
budget each year, especially in the Thai Fiscal Year 2000 when the
renovation of the project facilities was needed.

» Best efforts have been made to secure the necessary budgets for the
Project, however there were some unexpected delays of the completion
of Workshop A and procurement of materials.

Annex 20

Annex 2
Annex 21

_44_




ANNEX 9 RESULT OF MID-TERM EVALUATION

Evaluation Result

Reference

0-3. Committees and the Project management meetings are held pe-

riodically.

» Thai side and Japanese experts have held joint weekly meetings almost
every week since the start of the Project. Other than those, the Project
had monthly meetings 15 times and the JCC meeting four times from
December, 2000 to April, 2002.

0-4. The number of publicity of the Project increases.
The Project not only published 2 kinds of brochures but also intro-
duced their activities through a web page. In addition, the Project
provided booths with Mold and Die exhibitions, attracting more than
3,000 clients in total in November, 2000 and 2001.

Output 1: Necessary machinery and equipment will be provided,
installed, operated and maintained properly.

[Indicators]

1-1. The type and quantity of machinery and equipment provided are
appropriate.

1-2. Provided machinery and equipment are inspected and operated ap-
propriately.

i-3. Spare parts are appropriately procured through local suppliers.

[Comment]

1. Overall

» Major machinery and equipment have been appropriately provided,
installed, operated and maintained.

»Some NC machines are not operated by the full usage of the advanced
functions due to the lack of tools and materials. It is recommended that
the Thai side makes the best efforts to prepare tools and raw materials
which the Japanese side has not provided.

» Regarding local sources for raw materials and spare parts, C/P has
already had routes to contact with local supplier.

1-1. The type and quantity of machinery and equipment provided

are appropriate.

» Major Machinery and Equipment, total of 40items, which are worth
around JP- 282,051,000, has been provided by the Japanese side.

» Most of the machinery and equipment was installed in Workshop A of
BSID by the end of March, 2000, although there were some delays of
installation caused by of the delayed completion of the workshop fa-
cilities.

1-2. Provided machinery and equipment are inspected and operated

appropriately.

» The machinery and equipment mentioned above are generally kept and
utilised in good conditions at BSID. However, some NC machines are
not operated, fully utilizing the advanced functions, due to the lack of
drill, tools and raw materials.

» Some machinery and equipment provided by the Thai side are not used
frequently and needed to be maintained. It is recommended that the
Project discuss the effective way of usage of machinery and equipment
provided by the Thai side.

Annex 22

Annex 23

Annex 8

Annex 6
Annex 24

Annex 7
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ANNEX 9 RESULT OF MID-TERM EVALUATION

Evaluation Result

Reference

1-3. Spare parts are appropriately procured through local suppliers.

% Thai side has already had routes to contact with local supplier. How-
gver, it is recommended that the Thai side manage the well-timed order
and delivery of spare parts, as well as raw materials, for the effective
implementation of technology transfer.

Qutput 2: Technical capability of the counterpart personnel (C/P)
i oraded in the fields of mold design, mold proc-
essing, mold assembling and trial shot.

[Indicators]

2-1. Each C/P improves his knowledge and skill of respective technology
transfer items.

2-2. The number of achieved target products increases.

2-3. Original manuals, textbooks and training materials are developed.

[Comment]}

2. Overall

» Technology transfer from JICA expert to the Thai technical C/P has
been implemented through several measures such as lectures and
hands-on training mostly as planned in the TCP.

» Two years and half have past since the start of the Project. All C/P
have acquired fundamentals of each technology-transfer item. Ac-
cording to the assessment of experts, some C/P have the knowledge
above average on certain items and can instruct others without any as-
sistance from Japanese experts. However, all C/P need to gain much
more experience by practice in order to instruct participants from pri-
vate mold companies without any assistance from Japanese experts by
the end of the Project.

» The both mold design and processing groups completed 3rd target
product, and the assembling/trial shot group is mending the second
target product. It is expected that, other than 5 different kinds of target
products, the Project produce trial molds as many as possible through a
consistent and systematic process from Mold Design to Trial Shot.

2-1. Assessment by the Japanese experts
b The recent assessment points on the subjects already transferred by
Japanese experts are shown as follows.
- (1) Mold Design  [2-4]
- (2) Mold Processing  [3-4]
- (3) Assembling and Trial Shot [2-4]
Note: Progress Status:
1= When asked, C/P cannot explain the subject in detail but can per-
form the job under expert s instruction.
2= When asked, C/P can explain the subject in detail but can perform
the job with expert s advise.
3=When asked, C/P can explain the subject in detail without any as-
sistance from expert and can perform the job by themselves.
4= C/P has superior of the subject and can instruct others.

Annex 25

Annex 26
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ANNEX 9 RESULT OF MID-TERM EVALUATION

Evaluation Result

Reference

2-2. Progress of completed target products

» The mold design group completed the design of 3 target products,
namely Pen Tray, Case for Alarm Clock and Front Panel of Personal
Computer. In addition, the group finished the design of the first inter-
nal prototyping mold, namely Case for Name Cards.

# The mold processing group completed the processing of 3 target
products, namely, Pen Tray Case for Alarm Clock and Front Panel of
Personal Computer. In addition, the group has been working with the
processing of Case for Name Cards.

» The assembling and trial shot group completed the first target product,
namely Pen Tray. At present, the group is mending the mold for the
second target product, namely Alarm Clock.

2-3. Original manuals and textbooks

» Japanese experts have prepared 91 kinds of manuals and textbooks in
total since the start of the Project. Thai C/P developed 9 kinds of mate-
rials for the training course of Mold Design, 11 kinds for Mold Proc-
essing and 7 kinds for Assembling and Trial Shot.

QOutput 3: Seminars and training courses in the said fields will be
implemented systematically.

[Indicators]

3-1. The number of implemented seminars, training courses and its par-
ticipants increases.

[Comment]

3. Overall

» The Project conducted one training course respectively in the fields of
Mold Design, Mold Processing and Mold Assembling/Trial Shot in
June, 2001.

> 1t is recommended that the Project should feed back the results of the
implemented training courses to the next training courses starting from
May, 2002 to June, 2002 in order to improve the quality of the training
courses.

3-1. The number of implemented seminars, training courses and its

participants increases.

> A training course was implemented respectively in the fields of Mold
Design, Mold Processing, and Mold Assembling/Trial Shot in June,
2001 in which 56 people from Mold and Die companies, and other re-
lated organizations participated.

#» Two seminars were opened in November, 2000 and 2001. Each semi-
nar attracted approximately 100 audiences and 130 attendants respec-
tively.

Output 4: Technical information and advisory services in the said
fields will be implemented systematically.

[Indicators]
4-1. The number of implemented advisory services increases.

Annex 14
Annex 27

Annex 14
Annex 27

Annex 14
Annex 27

Annex 28
Annex 29

Annex 15
Annex 30

Annex 30




ANNEX 9 RESULT OF MID-TERM EVALUATION

Evaluation Result Reference

4-2. Related technical data including client information is accumulated.
4-3. The quantity and quality of technical information and advisory
services satisfy the clients needs.

[Comment]

4. Overall

» The Project has conducted 20 companies in total from the start of the
Project.

» Since C/P does not have enough practical experience in spite of having
gained fundamental knowledge of specific subjects, it is still early to
evaluate the quality of consultation of C/P.

4-1. The number of implemented advisory services increases.

» Advisory services were conducted to 9 companies in the year of 2001 Annex 31
and 11 companies from February to May, 2002.

4-2. Related technical data including client information is accumun-

lated.

» Hach time advisory services were conducted, C/P submit reports to
Japanese experts.

» Advisory reports were written in Thai language, which makes it harder
for Japanese experts to evaluate its contents.

4-3. The quantity and quality of technical information and advisory
services satisfy the clients needs.
» It is still early to evaluate the satisfaction level of the clients benefited
from advisory services of the Project.

Output 5: Trial prototyping services will be implemented systemati-
cally.

[Indicators]
5-1. The number of implemented trial prototyping services increases.
5-2. The quality of trial prototyping services satisfies the clients needs.

[Comment}

5.0verall

% The Project conducted 56 prototyping services in the field of Mold
Processing.

# 1t 1s still difficult for technical C/P to produce commercial molds
through a consistent process from Mold Design to Trial Shot, it is re-
commended that the Project should implement to produce internal
prototyping molds in order to let C/P gain practical experiences.

5-1. The number of implemented trial prototyping services increases.

» Japanese experts and C/P conducted 56 prototyping services in the Annex 32
field of Mold Processing, having taken an advantage of superior ma-
chinery and equipment installed at BSID.

5-2. The quality of trial prototyping services satisfies the clients

needs.

» Since C/P does not have practical skills enough to produce commercial
molds through a consistent process from Mold Design to Trial Shot, it
is still early to evaluate the satisfaction level of the clients.
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ANNEX 9

RESULT OF MID-TERM EVALUATION

Evaluation Result

Reference

3. Efficiency

Abstract

» Many outputs have been efficiently achieved by utilising given inputs,
while the timing and quality of inputs should have been improved in
the beginning stage.

deguacy of timing. guality and guanti ts from Japane

Side
[Comments]

(0) Overall

» Most of the inputs from the Japanese side were delivered in accor-
dance with required quality and quantity. However, the timing of dis-
patching a long-term expert in the field of Assembling and Trial Shot
was delayed.

(1) Dispatch of Japanese Experts

> Total of 5 long-term experts and 13 short-term experts were dispatched
almost as planned. Only the long-term expert in the field of Assem-
bling and Trial Shot was dispatched with delay due to the recruitment
problem in the Japanese side.

{2} C/P Training in Japan

»9 C/P have been trained in Japan as planned. The trained C/P are ex-
pected to serve to the project as core members in the Project. It is re-
ported that 3 C/P dispatched in the JEY 2001 are quite satisfied with
the practical training in the Japanese mold manufacturer

(4) Provision of Machinery and Equipment
» Major Machinery and Equipment, total of 40items, which are worth
around JP- 282,051,000, has been provided by the Japanese side.

(5) Budgetary Allocation for Supporting Local Cost
» Total of JPY9,439,000 was bome by the Japanese side from Novem-
ber,1999 to the end of March, 2002.

2. Adequacy of timing, quality and quantity of Inputs from Thai Side

(1) Provision and maintenance of building and facilities

> The renovated Workshop and experts office have been provided prop-
erly. However, the timing of the completion of the Workshop was de-
layed, which caused some delay of hands-on trainings.

{2) Allocation of C/P and administrative personnel

» Necessary number of C/P and administrative personnel, 24 in total, has
been allocated.

(3) Provision and maintenance of machinery and equipment

»Maintenance of machinery and equipment is generally done properly
so far. However, in order to carry out maintenance by C/P themselves,
it is recommended to guide them to keep the maintenance records re-
vised.

(4) Local cost - Necessary budget for the implementation of the pro-

Annex 4

Annex 5

Annex 6
Annex 8

Annex 8

Annex 20

Annex 7




ANNEX 9

RESULT OF MID-TERM EVALUATION

Evaluation Result

ject

Reference

4. Impact

5.Sustainability

» Thai side has allocated necessary budget for the Project since the start
of the Project. However, it is requested that the Thai side would make

orders and contracts more quickly, and manage the delivery time more
effectively.

Abstract

» Though this item is available to a large extent such as an increase of

quality of products, productivity, etc. for certain Thai Mold and Tool
Companies benefited from a training courses, advisory services or

prototyping services, it will be further studied in the final evaluation.
Achievement of Overall Goal

Overall Goal: Thai plastic tool and mold industries will hecome in-

ternationally competitive to provide assembly industries in Thailand
with high quality tools and molds.

Abstract
> 1t is still early to monitor sustainability of the Project. It is needed to
monitor all of project activities carefully.

»In the technical aspect, C/P need to gain more practical skills through
the trial productions of various kinds of molds.

» In the financial aspects, BSID continues to allocate necessary budget
for the purchase of tools and raw materials.

Annex 2
Annex 21
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Annex 10

Narratve Summiny

Venfiable tdicators

Means of Verificanon

Important Assunphion

(Overall Goaly

Than plastic ool and meld
mdustnes will become
internationally competitive
1o provide assembly
ndustries w Thailand with
lhigh quality tools and melds

I The plashe ol and mold wilustres
benefited from BSID services mnprove
the quality ol thew prducts

2 The abave mdusinies improve ther
productivity and efficiency through
BSID scerivees

3 The number of products of the above
industnies delivered to assembly
industrics increases

1 Survey teport of respeclive msifules,
questionnaire 1o and interview with
industries cuncerned

2 Survey report of respeclive mstitutes,
questionnaire to and intervicw with
indusines congerned

3 Survey report of respective insittules,
questionnaire to and inlerview with
industries concemed

2 There 13 no drastic change
n polincal and ceonamic
situation in the Kinpdom
of Thailand,

b Supporting induslries
development policy
continues to be stable,

¢ Demand form assembly
indusiries for plastic tool and
mold industry cantinues (o
be stable

(Project Purpose)

Technical copabwhity of BSID will
be upgraded 1o extend appropriate
technreal services to the Thai
plastic tool and mold industries.

I The plasnic ool and mold industries
show the high level of satisfaction
on (he technical senvices of BSID

2 The number of technical services, clients increases
and there are repeater clienis.

I Questionnaire 1o and interview with
related mdustries

2 Records of Technical Trainings, Seminars,
Technical Information / Advisory Services
and Prototyping Services

(Outputs)
0 The Project aperation unit will
be enhanced

1 Necessary machinery and
equipment will be provided,
installed, operated and
maintained properly.

2 Technical capability of the
counlerpart personnel
(hereinalter referred 10 as
"C/P") will be upgraded in
the fields of mold design, mold
processing, mold assembling,
and trial shot.

3 Seminars and training courses
in the said fields will be
implemented systematically.

4 Technicnl information and
advisary services in the said
fields will be implemented
syslematically

5 Trial prototyping services will
be implemented systematicaily.

0-1 C/Ps are allocated as planned

0-2 Budet 15 adequately aliocated to the
local cost of the Project

6-3 Counniilees and the Project
management meetings are held
periodically.

-4 Thee number of pubticity of the
Proiect increases

1-1 The type and quaniity of machinery
and equipment pravided are
appropriate

1-2 Provided machinery and equipment
are inspecled and operated
appropriately.

13 Spare parts are approprialely procured

through local supplier.

2-1 Each C/P improves his knowledge
and skill of respective lechnology-
transfer items.

2-2 The number of achieved target
producls increases,

2-3 Origmal manuals, textbocks and
training malerials are developed

3-1 The number of implemented seminars,
training courses and its partcipants
increases

4-1 The number of implemented advisory
services ingreases.

4.2 Related technical data including
client nformation is accumulated.
4-3 The quantity and quality of teechmeal
infoermation and advisory services
satisfy the clients' neads.

5-1 The number of implemented tria}
prolotyping services increases.

5-2 The quality of trial prolotyping

services satisfics the clients' needs

a Tha plastic toal and mold
mdustries utthize the
technology obiained from
BSID.

b Linkage between assembly
industry and plastic toof and
mald industry is established.

0-1 Organization Chart, Allocation of C/Ps
and StafTs for the Project

0-2 Budget Allocation for the Praject

0-3 Number of Committess and Mectings

0-4 Number of Publicity

1-1 List of Machinery and Equipment,
Mai Record of Machinery and

Equipment
1-2 Mai
Equipment

Record of Machil

y and

1-1 List of Spare Parts and Local Suppliers

2-1 Evaluation Sheet {Assessment of
Technical Capability by Japanese Experts)

2-2 Progress Record of Completed Targst
Products

2-3 List of Mannuals, Textbooks and
Materials Developed by C/Ps

3-1 Record of Technical Trainings and
Seminars

4-1 Record of Advisory Services

4-2 Record of Technical Information,
Survey Report

4-3 Questionnaire 1o and interview with
related industries

5-1 Record of Prototyping Services

5-2 Questionnaire to and interview with
related industries

a Tramed C/Ps remain at BSID

b The private sector of Thai
plastic too! and mold industrics
is cooperative Lo the Project

(Activities)
0-1 Allocate necessary personne las planed.

E)

puts

0-2 Formulate plans of activities.
0-3 Make budget plan and execute properly.
0-4 Establish and operate systent

The Thar side

The Japanese side

a C/P remain
al BSID

b Machinery and

1-1 Make facility refurbishment plan and
implement as planned. 3

1-2 Provide and install necessary machinery
and equipment,

1-3 Operate and mamntain the machinery

and equipment properly.

Make Technical Cooperation Program

Implement technology transfer to the C/P)

Monilor and evaluate the resuli of

technology transley to the C/P

3-1 Make plan of teehnical training and semn|

3-2 Implement iechnical training and seminar

3-3 Monitor and evaluaste technical traimng
and seninars,

-1 Make plan of trial technical nfonmation
and advisory services

4-2 Collect and comple technical
and material,

4-3 Implement trial technieal information
and advisory services

4-4 Monilor and evaluate trial techmcal

Infurmation and advisory services

1 Make plan of trial prototyping services

2 tmplement tnal prolotyping service.

5-3 Monitor and evaluate trial prototyping
service

DEREES)

X
-2
.3

niormat ot

5
5.

I Provision and Mamienance of
Building and Facilities

2 Allecation of C/P and
Administrative personnel
(1) Administrative C/P q
{2) Technical C/P 14
al the comimencement
(3) Admimstrative Staff
Necessary number
{4) Supporting Staff’
a Secretary 2
b Driver 1
¢ QOther necessary
st upon request by the Japanese experts

3 Provision of Machinery &
Equipment and thesr
Maintenance

4 Lacal Cost
Necessary budget for the
implementation of the Project

I Dispaich of Japanese Experis
(1} Long-term Experts
2 Chief advisor
b Coordinator
< Plastic Tool and mold
(2) Short-term Experts
Appropriate number of sheri-term experts will be
dispalehed as necessity arises

2 Thai C/? Traming n Japan
A tertain number {about 2 persong) of the C/P yearly

3 Provision ol Machiery and
Equipment

4 Supparting Local Cost

provided
will pass customs
smoothly.

{Precondilions)
a Construction
of SIC building
completed as
scheduled

l/!

{1'5 ﬂ-‘-”‘ )
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Annex 11 Progress of Technical Cooperation Program (TCP) Annex 11
implemented maem F finished Plan
Calendar Year 1999 | 2000 | 2001 | 2002 | 2003 | 2004
Technology Transfer Hem og| 1989 2000 2001 2002 2003 | 2004
/ Japanese Fiscal Year  |wli[a[m[w] 1 o]m{w] 1] n[m]wl 1 ]a]mwv] 1 [ofm|w{1 [ ofm
Signing of the R/D l
Term ol Technical Cooperation v ’
PO 2-2 Implement Technology Transfler to the C/P m l

0 Fundamentals (common items)

0.1 Preconditien lor mold technology

(1) General engineering drawing o

(2) Property of plastic F

(3) Fundamentals of steel for mold F
(4) Fundamentals of metal processing F
(5) Fundamentals of plastic injection F

0.2 Principles of injection mold

(1) Primary injection mold {what is mold ? F
cutting tools. industrial standard etc.) [

(2) Name and function of components F
of mold {guide pin, locate ring etec.)

(3) Name and function of elements of mold F

(runner, gate etc.)

0.3 Standard of mold design

(1) Name and function of injection products o
(boss, rib ete.) ' [

(2) Determination of injection condition F

(3) Process from product model to mold design F

(4) Layout of basic mold F

(5) Design of injection product T

(product design, product quality,

shrinkage rate,mold flow etc.)

() Design of mold standard parts A
(7) Undercut IR
(8) Fundamental design by target product-l F
(pen tray)
0.4 Fundamentals of processing mold and F

plastic injection molding

0.5 Fundamentals of computer

(1) Computer operation Follow-up
(2) Operation of CAD, CAM and CAD/CAM - Follow-up
I Injection mold design

1.1 Fundamentals of mold design

(1) Usage of the applications for mold layocut F

(2) Common use of paris and standardization F
of common parts I
(3) Mold design based on prediction (Lo re- ¥
move poor injection products belorehand)
(1) How to design target produci-i T
} J '
[« 7 ¢
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Annex 11 Progress of Technical Cooperation Program (TCP) Annex 11
A o finished an
Calendar Year 1999 [ 2000 l 2001 l 2002 ’ 2003 ’ 2004
Technology Tramsler Tem o] 1999 2000 2001 2002 2003 2004
! Tapanesce Fiscal Year WD DIV T BV T | BV D oy Lol oo
("ot Tray)
(5) Now 1o design tarpel product 2 Fallow-un
(Fronl Case [or Alarm Clock)
1.9 Mold design by CAD/CAM
(1Y Technigues of CAD, CAM amd CAD/CAM Fol low-up
(2) Guidance by cach CAD/CAM soltware Follow-up
makers for mold making
(3) Lxchange of CAD/CAM neiwork data Follow-up
{(4) CAD/CAM operation and mold design Follow-up
(2-dimension/2. 5D/3D) l
(5) Design of target product-l by CAD F
(Pen Tray)
(6) Design of target product-2 by CAD F
(Front Case for Alarm Clock)
(7) Design of targel producti-3 by CAD
(Front Panel for Personal Computer)
(8) Design of target product-4 by CAD
(Upper Case for Telephone)
(9) Design of target product-5 by CAD
(Camera Body)
1.3 Design of prototyping molds (for needs
of model companies etc.)
1.4 Solve problem after trial shot (problems
and sclution of assembling of injection
molding)
2 Injection mold processing
2.1 Fundamentals of processing
(1) Cutting theory condition F
(2) EDM Processing theory and condition I
(Edit of CAD/CAM/CNC data)
(3) Inspection and measurcment Follow-up
2.2 Operation and function of processing
machines
(1) Operation and function of convenlional Follow-up
machines | l [ ] | I l I I I I l
(2) Operation and funclion ol MC Follow up
(3) Operation and lFunction of ONC machines Fallow- up
(DM, W-1DM el ) | [ [TT] [ [ [ | [
(1) CAM opervation and programming Follow up
(5)  CAM/UNC opuration and progranming Fol low up

< .77
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Annex 11 Progress of Technical Gooperation Program (TCP) Annex 11
implemented mem F finished Plan
" Calendar Year 1999 | 2000 | 2001 [ 2002 [ 2003 | 2004
Technology Transfer [tem 98] 1999 2000 2001 2002 2003 | 2004
/ Japanese Fiscal Ycear NVITITE V| T IV IV T O (] Lo 1y o
(6) Mold produclion technology Follow-up
{(Processing condition and
Tooling)
(7) Processing of Provided mold parts F

(Provided mold)

2.3  Processing of targel products

(1) Processing process planning

(2) Processing of target product-l

(8) Processing of target product-2 F

(4) Processing of target product-3 F

(5) Processing of target product-4

(6) Processing of target product-b

2.4 Processing of prototyping molds

2.5  Regular check and maintenance of Follow-up
machines I I ’ l l l l
2.6 Solve problem of processing mold and Follow-up

mold repairing

3 Mold assembling & maintenance and trial

shot of injection molding

3.1 Fundamentals of finishing

(1) Process of lapping Follow-up
(2) Lapping standard of cavity side Follow-up
(3) Lapping standard of core side Follow-up

3.2 Fundamentals .of mold assembly

(1) Mold assembly Follow-up

(2) Process of trial shot Follow-up

(3) Process of disassembling and Follow-up
assembling of standard parts i l ] l l I l | I l I

(4) Mold trial assembly Follow—-up

3.3 Trial shot of mold

(1) Preparation and check of Follow—up
mold specification l J l ] l [ ! l I [
(2) Process of setting condition according ) Follow-up
to sample data I r I I I l l [ I |
(3) Moving check on mold Follow-up
attached in injection machine I | [ '
(4) Trial shot and assembling of target Follow-up
product-1 and 2 (Provided mold) [ ]
(5) Trial shot and assembling of tuvget Follow-up

product-3 (Provided mold)

(B8) Trial shot and assembling of targel

product-¢ (Provided mold)

(7) Trial shot and assembling of targel

LT
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Annex 11 Progress of Technical Cooperation Program (TCP) Annex 11
implemented e F finished Plan
Calendar Year 1999 | 2000 T 2001 [ 2002 | 2003 | 2004
Technology Transfer Item 98] 1999 2000 2001 2002 2003 2004
/ Japanese Iiscal Year  wjiinimivjijojoiviiioimw)i | ool ololwl 1 Tolm
product=5  {(Provided mold)
(8) Fvaluation of mold Fol | ow-up
(89) Evaluation of products Follow-up
3.4 Assembling and Lrial shot of target
product manufaciured in the project
(1) Target product—l asscmbling and trial Follow-up
(11T
(2) Targel product-2 assembling and trial Follow-up
shot
(3) Target product-3 assembling and trial
shot
(4) Target product-4 assembling and trial
shot
(5) Target product-5 assembling and trial
shot )
3.5 Assembling and trial shot of
prototyping molds
3.6 Regular check and maintenance of Follow-up
machines
3.7 Solve problems on molding Follow-up
4 Monitoring and necessary feedback
(Supplementary Technology Transfer)
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Annex 12

Annex 12 Progress of Plan of Operations (PO)
Calendar Year 1998 | 1999 | 2000 [ 2001 ] 2001 [ 2003 l 2004 f
Japanese Fiscal Year 1908 1999 2000 2003 2002 2003 2004

IR O T S T (O |
T T | l BB RN ;
i

Signing of the R/D . ' ! | l

Term of Technical Cooperation Py M L ‘ I : i :

P : ! ! i S
|- I ! : : {
i ‘ i
T

0 The Project operation unit is enhanced : |

1 {
0-1 Allocate necessary personncl! as planed B :
- v N ! :

0-2 Formulate plans of activities My = —T — T
! i
!

0-3 Make budgel plans and execute properly || |
0-4 Establish and operale management system  © 77 T A==tk

+—{ -

1 The necessary machinery and equipment are

provided, installed, operated and maintained

properly

1-1 Make facility refurbishment plan and

implement as planned

1-2 Provide and install necessary machinery and
equipment

1-3 Operate and maintain the machinery and -
equipment properly ;

2 Technical capability of the counterpart
personnel (hereinafter referred to as "C/P"
are upgraded
2-1 Make technical cooperation program | :
2-2 Implement technology transfer to the C/P .
2-3 Monitor and evaluate result of technology
transfer to the C/P

3 Technical training and seminars are
implemented systematically

3-1 Make plan of technical training and seminars

3-2 implement technical training and seminars

3-3 Monitor and evaluate technical training and = = —
seminars

|
i

4 Technical information and advisory services
as a trial are implemented systematically

4-1 Make plan of trial technical information and
advisory services

4-2 Collect and compile technical information 1

and material

4.3 Implement trial technical information and
advisory services

4-4 Moniior and evaluate trial technical
information and advisory services

5 Trial prototyping service is implementcd b 1

systematically b
5-1 Make plan of trial prototyping service -
5-2 Implement trail prototyping service i
5-3 Monitor and cvaluate protolyping servicejl = . 4 | - f

Note | The Japanesc fiscal year starts in Aprif and ends in March,
2 This schedule is subject (o change in accordance withr the Progress of the Project.

Plan
— Implemented

- Ut
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Annex 13

Annex 13 Tentative Schedule of lmp]cmcntétion (TSI)

Calendar Year

1998

1999 1 2000 | 2001 ' 2002 ' 2003 | 2004 |

/Japanesc Fiscal Year

1908

\
1999 | 2000 : 2001 @ 2002 | 2003 ; 2004

Term of Technical Cooperation

The Japanese side’

I Dispatch of Mission

(1) Preliminary Study

(2) Supplementary Study

(3) Implementation Study

(4) Management Consultation
(5) Evaluation

11 Dispatch of Long-term experts
(1) Chief Advisor

(2) Coordinator

(3) Mold Design

(4) Mold Processing

(5) Mold Assembling and Trial Shot

111 Dispatch of Short-term experts

1V Training of the C/P in Japan

The Thai side
1 Building and Facilities

11 Machinery and Equipment

11 Allocation of the C/P
and necessary staff

IV Allocation of Budget

V  Provision of Machinery and Equipment

B

TV TNV

— -

R A N AR RN AR

| i ; i i

enimg of the R/D ' : | )

| i P
A { i :

[

isi

| T
{
[

!
|

Il
LI '[_‘,_
[

[¢]

Short-term experts on specific fields will be

ispatched, if necessary. (Re:Annex 4)

A certain number of the C/P v'vill be accepted
in Japan annually. (Re:Annex 5)

Plan
e mplemented
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Annex 14~1

Annex 14 Progress of Annual Technical Cooperation Program (ATGP) ¥1999~ 2000

mplement ed

lectures mmhand:run Trainm;?_'? Dispatch of S/E IC/FJ Trainmp in Japan

1’0 22 hnplement Technology Transler to the C/F

Calendar Year 1999 l 2000 l 2001
Technology Transler Ttem 1999 2000
/ Japanese Fiscal Year 41516[7!8L9!10]11}12|1[2[3 4J5|6f7 8[9 10|11[12[ 1[2[3
Signing of the R/D JCC JCOC
Term of Technical Cooperation A 4 v v

0 Fundamentals (common items)

0.1 Precondition lor mold technology

(1) General engineering drawings

a Design stondards.

b Method of section

(2) Properties of plastic

a Types and characteristics

b Forming methods.

(3) Fundamentals of steel for mold

a General stee]

b Special steel

(4) Fundamentals of metal processing

a Fundamentals of cutting

b Fundamentals of EDM processing

¢ Functions of processing equipment

(5) Fundamentals of plastic injection

a Outline of injection molding machine

(a)Mold clamping mechanism

(b)Injection mechanism

b Injection molding process for thermoplastics

0.2 Principles of injection mold

(1) Primary injection mold

(what is mo}d?. industrial standard etc.)

a what is a mold

b Industrial standard

(2) Name and function of components

(guide pin,locate ring etc.)

a Components of the two plate meld

b Components of the three plate mold

(3) Name and function of mold elements

(runner, gale etc.)

a Runner-hasic configuration

b Gate-basic configuration, advantages

and disadvantages

0.3 Mold design Standard

(1) Name and function of molded products

a Boss ejector system and mold design

b Rib cjector system and mold design

(2) Delermination of injection condition

a Calculation of injection volume({weight)

into designed mold

h Caleulution of clumping force for design mold

¢ Design mold dimensions and injection

molding machine specifications

(3) Process from product model Lo mold design

1T
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Annex 14 Progress of Annual Technical Cooperation Program (ATCP) %1999~ 2000
cotires mmhandr on Trainin;:;?:: Dispaleh of S/E ﬂﬂm(;/P Trainmg in Japan

implementcd

Calendar Year 1999 l 2000 l 2001
Technology Transfer llen 1599 2000
/ Japanesc Fiscal Year als{al7]efofofiifiof 1 [2Ta{al5]a[7] 8] o 10[11]1z 1] 2] 3
Signing of the R/D JCC Jeo
Term of Technical Cooperation v ' A 4 v

PO 2-2 ]mplwumnt Technology Transfer to the C/P

a Methods of product nodel design

b Reflecting study in mold design

(1) Layout of basic mold

a General design

b Spccial design

(5) Design of molded product
a Molded product design

(a)Undercut
(b)Draft angle
b Quality of manufactured goods

(a)Dimensional tolerance
(b)P.L code
(e)U.L code
¢ Mold shrinkage
(Thickness of forming material and

molded product)
d Plastics flow
(Fluid ratio [Length/thickness] at injection pressure P)
(6) Design of mold standard parts
a Standard parts
b Selection and design of standard parts
(7). Undercut
a ;pres of undercut method

b Selection of undercut method
{8) Fundamental design using target

product—1(pen tray)

a Required function of the product

b Specification mold design

0.4 Fundamentals of mold processing and
plastic injection molding
(1) Mold processing
a Mold processing methods

b Mold processing conditions
(2) Plastic injection molding
a Three factior of molding
(a)Mold
(b)Molding machine

(e)Material resin

b Three principles of molding

(a)Temperature

(b)Pressurc
(e)Cycle

0.5 Fundamentals of compuler

(1) Computer operation [ i T Fol lew-up

(2) Operation of CAD, CAM and CAD/CAM ) ‘ “nH !
()

LT Ll
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Annex 14 Progress of Annual Technical Cooperation Program (ATCP) #1999~ 2000

implemented

rclures H hands on Txamlnﬂl’_h spateh of S/E IC/P Training in Japsn

Calendar Year

1899

2000 | 2001

Technology Transicr ltem
/ Japancse Fiscal Year

1969
s]sle[7]8]s[iofn]ig]1]2]3

2000
4]sls]7]8]afio[i[i2] 1] 2] 3

Signing of the R/D

JCC

JCC

Term ol Technical Cooperation

v l

PO 2-2 Tmplement Technolopy Transfer Lo the /P

1 Injection mold design

i

\d

hd

R

1.1 Pundamentels of mnold design

(1) Usage of the applications for Mold layout

(2) How to design Larget product=1

{Pen Tray)

a Molded product

b Specification of mold design

(3) How to design target product-2

(Front Case for Alarm Clock)

a Melded product

b Specification of mold design

(4) Common use of parts and standardization
of common parts :

a Objectives

b Specification

(5) Mold design based on prediction

a Predicted product defects

b Countermeasures for predicted product defects

1.2 Mold design by CAD/CAM

(1) Techniques of CAD,CAM and CAD/CAM

a CAD

b CAM

¢ Linking between CAD and CAM

(2) Guidance by each CAD/CAM software

makers for mold making

(3) Exchange of CAD/CAM network data

(4) Computer programming

(5) CAD/CAM operation and mold design

(2-dimension/2.5D/3D)

a Specification of CAD/CAM operation

b Specification of CAD/CAM operation in

mold design

{6) Design of targel product—1 by CAD

(Pen Tray)

a Molded product

b Specification of mold design

(7) Design of target product-2 by CAD

(Front Case for Alarm Clock)

a Molded product

b Specification of mold design

(8) Design of turget product=3 by CAD

(I'ront Panel for Personal Computer)

a Molded product

b Specification of mold design

(9) Design of target producl=4 by CAD

(Upper Case lor Telephone)

o Molded product

b Specilication of mold design
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Annex 14  Progress of Annual Technical Cooperation Program (ATCP) %1989~ 2000

implemented

cotures I l hands -on Trainiru;;—__fj-,Disnalch of 5/E l; l IC/P Training in Japan

Calendar Year

1999 |

2000 | 2001

Technology Transfer liem
/Japanesc Fiscal Year

1999

2000

alsle]7]afafio[ufigf (]2

3

a]s]e]7]afofiofii]ie] 1]2]3

Signing of the R/D

JCC

JCC

Term of Technical Cooperation

v |

1?0 22 hmplement Technology “[ransfer to the C/1

(10) Design of target product=5 hy CAD

v

A4

(Camera Body)

a Molded praduct

b Specification of mold design

1.3 Design of prototyping molds (for

requirements of model companies etc.)

1.4 Solve problém after trial shot

(Problems and solution of injection

molding assembly)

(1) Comparing molded product dimensions with

design dimensions

(2) Comparing design dimensions with

mold component dimension

2 Injection mold processing

Bl

2.1 Fundamentals of processing

(1) Cutting theory

a Milling

b Lathe

¢ Grinding

(2) EDM Processing theory

(Edit of CAD/CAM/CNC data)

a Deisinking electric discharge machine Follow-up
b Wirecut electric discharge machine Follow-up
¢ Small hole EDM machine Follow—up
(3) Inspection and measurement HEEREEERER
a 3D measurement data Follow-up
b General measurement data Follow—up
2.2 Operation and function of processing
machinery
(1) Operation and function of conventional Follow-up
machinery , l l [ I I l l l
(2) Operation and function of MC Follow-up
machinery L1 L]

(3) Operation and function of CNC

il

Follow—up

machinery (EDM, WEDM etc.)

{4) CAM operalion and programming

«(5) CAM/CNC operation and programming

EEEN

Follow-up

ol low-up

{6) Mold production technology

{Processing and tooling)

a Planning of processing process

b Toaling

¢ Processing conditions

1RSI
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ispatch of S/E IP/P Training in Japan

Calendar Year

1999

l

2000

| 2001

Technology Transfer Ttem

/ Japancsc Fiscal Year

1599

2000

456l 7]8]9]rfir]12]

Ny
[4%)

als[6]7]elafiaiira] 1T2[3

Signing of the R/D

JCC

JCC

Term ol Technical Cooperalion

hd

1°0)

22 hmplement Technology 7L

ransfer to the C/P?

(7) Processing of Provided mold parts

v

hd

(Provided mold)

a Cavity making of target product-1

b Undercut pin fabrication for target

product -2 and the others core pins

2.3 Processing of target products

(1) Processing process planning

a Planning of processing process of
designing data

b Quality control
¢ Production control

{2) Processing of target product-1
a Preparations / setup
b Action confirmatlion based on NC data bus l
¢ Machine processing
d Inspection

(3) Processing of target product—2
a Preparations / setup
b Action confirmation based on NC data bus
¢ Machine processing
d Inspection

(4} Processing of target product—3
a Preparations / setup
b Action confirmation based on NC data bus
¢ Machine processing
d Inspection

(5) Processing of target product—4
a Preparations / setup
b Action confirmation based on NC data bus
¢ Machine processing
d inspection

(6) Processing of target product-5
a Preparations / setup
b Action confirmation based on NC data bus
¢ Machine processing :
d inspection

2.4 Processing of prototyping molds

2.5 Regular check and imaintenance of machines

(1) Daily inspection

ollow—up

(2) Perindic inspection

ollow-up

2.6

Solving problems in processing and

mold repair

(1) Investigation.causes

Follow-up

(2 Countermeasures

Foltlow-up

< T

Ut
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Dispaleh of S/E W”C/P Training in Japan

implemented

Calendar Year 1999 ] 2000 | 200t
‘Technology Transfer ltem 1999 [ 2000
/Japancse Fiscal Year 4!5 6[7[8[9[10[11[12[ 1 l 2[3[4[ 5[5} 7 g[gf,olﬂﬁg ][ 2[3
Signing of the R/D JCGC JCGC
CPerm of Yechnical Cooperation v A 4 4
°0) 2-2 Implement Technology Transfer o the C/P
(3) Correclive processing ".o] ]‘(-)\V“Up
(4) Inspection Hf Follow-up
3 Mold assembling, maintenance and m”
trial shot of injection molding
3.1 Fundamentals of finishing

(1) Lapping process

(2) Lapping standard of cavity side Follow—up
(3) Lapping standard of core side Follow—up
3.2 Fundamentals of mold assembly
{1) Mold assembling
a Comparison of mold base with mold Follow—up
assembling drawing i I [ l [ [
b Checking of standard parts and Follow-up
assembling components
(2) Trial shot process
a Mold fitting procedure
(2)Toggle mold clamp Follow-up
(b)Direct pressure mold clamp Follow-up
b Material replacement procedure : Follow-up
¢ Material drying conditions . Follow-up
{temperature, time) } l l [ I [ ' [
d Conversion of molding conditions Fallow-up
(shot volume, injection pressure) : l I l [ [ | I
e Setting mold temperature by type of Follow—up
resin and cooling circuit i [ [ I l [
(3) Process of disassembling and ; Follow—up
~ assembling of standard parts T TTT 01
(4) Trial assembling Follow-up

3.3 Trial shot of mold

(1) Preparalion and check of mold specification
{Comparison of mold dimensions %‘ Follow-up
with molding machine specification)

(2) Setting conditions according
to sample data

(3) Moving check on mold
“altached to injeclion machine

o Setting of mold open stroke Fo!llow-up

b Setting of cjector stroke Fol low-up

¢ Confirmation of slide core action Follow-up
(4) Assembling and trial shol of targel

product-1 and 2 (Provided mold)

a Sample molding

b Rust prevemtion
L ]

U F

<

_63__
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lectures ”ﬂ"hu ds-on Tralrunﬂqunatrh af S/E IF/F’ Training in Japan

Calendar Year 1099 ’ 2000 j 5001
Technology Transler Ttem 1999 2000
/ Japancse Fiscal Year 4!5]6[7[8[9[10[11||2]1|2[3 4[5[6[7 8]9[10{11]]2 1BE
Signing af the R/D JCC JCC
Term of Technical Cooperation v v v
1’0 52 hnplement Technology Transfer 1o the C/1°
¢ Mold inspection Y

(5) Assembling and trial shot ol Larget

product=3 (Provided mold)

a Sample molding

b Rust prevention

¢ Mold inspection

(6) Assembling and trial shot of target

product-4 (Provided mold)

a Sample molding

b Rust prevention

¢ Mold inspection

(7) Assembling and trial shol of target

product-5 (Provided mold)

a Sample molding

b Rust prevention

b Mold inspection

(8) Mold evaluation

(9) Product evaluation

a Appearance (visual check)

b Dimension measurement of molded product

¢ Weight measurement of molded product

3.4 Assembling and trial shot of target

product manufactured under the project

(1) Assembling and trial shot of target

product-1

(Evaluation of mold and Products)

(2) Assembling and trial shot of target

product-2

(Evaluation of mold and Products)

(3) Assembling and trial shot of target

product-3

(Evaluation of mold and Products)

(4) Assembling and trial shot of target
product—4 '

(Evaluation of mold and Products)

(5) Assembling and trial shot of target

product-5

(Evaluation of mold and Products)

3.5 Assembling and trial shot of

protolyping molds

(1) Mold and product evaluation

3.6 Regular check and maintenance of

machinery

(1) Inspeclion ol machinery startup

Follow-up

(2) Monthly repular inspections

Follow-tip

< T

.__64__
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% implemented cetures ” hands-on Trammg;_E] Cispatch of S/E ]C/P Training in Japan

Calendar Year 1989 | 2000 | 2001
Technology Transfer Ttem 1899 2000
/ Japancsc Fiscal Ycar 4[5[6[7] 8[ 9[10[11[12’ 1 [ 2[3 4 5[ 6[ 7] 8[9[10[11[12[ 1[ 2[_3
Signing of the R/D JCC JCG
Toerm of Technical Cooperation v I A\ 4

10 2-2 Tmplement Technology Transfer to the C/P

(3) Annual inspections

3.7 Solving problems in molding
(1) Problems stemming from the mold

a Investigation causes

b Countermeasures

¢ Prototype confirmation
(2) Problems stemming from molding
conditions

a Investigation causes

b Countermeasures
¢ Prototype confirmation

4 Monitoring and necessary feedback
(Supplementary Technology Transfer)

Vot
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Annex 14-2  Annual Technical Cooperation Program (ATCP) #2000~ 2001 Annex 14-2

e implemented Blllnangs-on Training
== Dicpatch of 5/E Il c/P Trainiog in Japan
Calendar Yo 2000 | 2001 | 2002
Technology  Transler lem 2000 2001
/  lapanese Fisenl Yooy 17ht6 ‘/T Hi9 )nl 11 | t)l 1 zl k] -xl 4 [ 4 [ Tl I ] ] |r1[ HJ 1:1' 1 ‘ 2[ 3
"I'erm of Technical Cooperation

PO 22 lmplement Technolopy Transfoer to the C/P

0 Fundamentals (common iteins)
0.1 Precondition for mald technology

(1) General enginecring drawings

a Design standards. FINISHED
b Method of section FINISHED
(2) Properties of plastic
a Types and characteristics FINISHED
b Forming methods. ' FINISHED
(3) Fundamentals of steel for mold —[ I 1 [ J ‘ l ( ! [ I
a General steel B FINISHED
b Special steel i FINISHED
(4) Fundamentals of metal processing I [ ! I [ l l | l l [
a2 Fundamenials of cutting FINISHED
b Fundamentals of EDM processing FINISHED
¢ Functions of processing equipment FINISHED
(5) Fundamentals of plastic injection
a Qutline of injection molding machine
{a)Mold clamping mechanism FINISHED
(b)Injection mechanism FINISHED
b Injection molding process for thermoplastics FINISHED
0.2 Principles of injection mold
(1) Primary injection mold
(what is mold?. industrial standard etc.)
FINISHED

a whal is a mold
b Industrial standard FINISHED

(2) Name and function of components

(guide pin,locate ring etc.)

a Components of the two plate mold FINISHED
b Components of the three plate mold FINISHED

(3) Name and function of mold elements

(runner, gate etc.)
a Runner-basic configuration FINISHED
b Gate-basic configuration, advantages - FINISHED

and disadvantages

0.3 Mold design Standard
(1) Name and function of molded products

a Boss ejector system and mold design FINISHIED
b Rib ejector system and mold design : FINISHED

(2)  Determination of injection condition l I l I | l I [ l [ l
a Culeulation of injeclion volume{weight) FINISHED
into designed mold IFINISHIED
b Calculation of clunping force for design eld FINISHED
¢ Design mold dimensions and injection FINISHIED
molding machine specilications PINISHHED

i) l‘r(‘)cuss [row product madel Lo mold desipn l ] | J l I [ L [ T T

a "Moelhods of product model desipn IS\IN,ISI 5 [
T 7 &
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E‘@ hands~on Training

== Dispatch of S/E

””“C/P Training in Japan

/ Japanese Fiscal Year

Calendar Year 2000 J 2001 l 2002
Technology Transfer llem 2000 2001
TRE IR EEE 4]r.]ﬁl'/lﬂlu]]nln[urx'z[:l

b Reflecling study innold design

FINISHED

)]

Layout ol basic mold

[T T TTTTT

a General design

FINISHED

b Special design FINISHED
(5) Design of molded product ]
a Molded product design
(aYUndercut FINISHED
(b)Draft angle FIN]SHEJD
b Quality of manufuctured goods ] I l l I l , f I { j
(a)Dimensional tolerance FINISHED
(b)P.L code FINISHED
(c)U.L code FINISHED
¢ Meld shrinkage l [ | I | | I | | I [
(Thickness of forming material and FINISHED
molded product)
d Plastics flow
(Fluid ratio [Length/thickness) at injection pressure P) FINISHED
(8) Design of mold standard paris | l | l J [ I P T
a Standard parts FINISHED
b Selection and design of standard parts FINISHED
(1)__Undercut LTI TTTT
a Types of undercut method FINISHED
b Selection of undercut method FINISHED
(8) Fundamental design using target
product-1(pen tray) )
a Reguired function of the product FIN]SHED
b Specification mold design FINISHED
0.4 Fundamentals of mold processing and
plastic injection molding
(1} Mold processing
a Mold processing methods 'FINISHED
b Mold processing conditions FINISHED
{(2) Plastic injection molding
a Three factor of molding
(a)Mold FINISHED
(b)Molding machine FINISHED
(c)Material resin FINISHED
b Three principles of molding l [ | l ] | } | | ] [
" (a)Temperature FINISHED
(b)Pressure FINISHED
(c)Cycle FINISHED

0.5 Fundamentals of compuler

(1) Computer operation FINISHED
(2) Operation of CAD, CAM and CAD/CAM FINISHED
1 Injection mold design l FINISHED

1.1 Fundumenlals of mold design

(1)

Usuge of the applications for Mold ayout

How Lo design target product -1

()

1T

<F
[
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e implemented eclures ﬁhands—on Training
== Dispatoh of S/E [l e/ raining in Japan
Calondar Year 2000 Il 2001 | 2002
Technology Transfer Hem 2000 2001
/Japanese Piscal Year 1]sfo]r aiofn]zf Afals|ofryslolwfu)zf]z

(Fen Tray)

a Molded product

b Specification of ineld design

(3)

How to design target product-2

(Front Case faor Alarm Clock)

a Molded product

b Specification of inold design

)

Common use of parts and standardization

of common parts

a Objeclives

FINISHED

b Specification

FINISHED

(5

Mold design based on prediction

[TTTIITTTTT

a Predicted product defects

FINISHED

b Countermeasures for predicted product

FINISHED

defects

1.2 Mold design by CAD/CAM

1)

Techniques of CAD,CAM and CAD/CAM

a CAD

b CAM

¢ Linking between CAD and CAM

Guidance by each CAD/CAM soflware

Follow-up

Follow-up

Follow-up

makers for mold making

Exchange of CAD/CAM network data

CAD/CAM operation and mold design

(2~-dimension/2.5D/3D)

a Specification of CAD/CAM operation

b Specification of CAD/CAM operation in

mold design

Follow—up

Follow-up

Design of target product—1 by CAD

(Pen Tray)

a Molded product

b Specification of mold design

FINISHED

FINISHED

(6)

Design of target product-2 by CAD

(Front Case for Alarm Clock)

a Molded product

b Specification of mold design

(M)

Design of target product-3 hy CAD

(Front Panel for Personal Compuler)

a Molded product

b Specification of mold design

(8)

Design of target product~4 by CAD

(Upper Case for Telephone)

a Molded product

b Specification of mold design

Design of target product-5 by CAD

(Camera Body)

a Molded product

b Specification of mold design

1.3 Design of prototyping molds (for

7

<.
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77 Divpatch of G/E “l I C/P Training in Japan
Cilenda Yo 2000 [ 200 l D)
Technolopy Transfic Hem 2000 2001
/0 dapancoe Piseal Year IR R O T SUR TS RN NE2 IO O o sl ofm|n 1
roquitements ol made] companies cle.)
1.4 Solvie problen after trial shot
(Problems and soluling of fjection
wmalding assembly)
(1Y Comparing maelded product dimensions with iﬁﬂ. |+
design dimensions
(2 Comparing design dimensions with fﬁ?ff‘# I+
maold component dimension
2 Injection mold processing
2.1 Fundamentals of processing
(1) Culling theory
a Milling FINISHED
b Lathe FINISHED
¢ Grinding FINISHED
(2) EDM Processing theory
(Edit of CAD/CAM/CNC data)
a Deij sinking electric discharge machine Follow-up
b Wirecut electric discharge machine : Follow-up
¢ Small hole EDM machine Follow-up
(3) Inspection and measurcment [ TTT T [TTT T T LTTTTT '
a 3D measurement data Follow—up
b General imeasurement data Follow-up
2.2 Operation and function of processing
machinery ) )
(1) Operation and function of conventional Follow—up
scinery [T I ]
(2) Operation and function of MC Follow-up
machinery [T T T I LI LI T
Follow-up

{3) Operation and functien of CNC

machinery (EDM, W-EDM etc.) I T T TIITITIITIITITITIT T

(4) CAM operation and programming Follow-up

(5) CAM/CNC aperation and programming Follow—up

{B) Mold production technology
(Processing and tocling)
a Planning of processing process FINISHED
b Tooling FINISHED

FINISHED  +

¢ Processing conditions

(7Y Processing of Provided mold parts

(Provided mold)

FINISHIED
FINISHIED

a Cuvity making of targel product ]

b Undercul pin fabtication for taryet

product- 2 and the others core pins

2.3 Processing of tarpet producls

(1) Processing process planning

TR T TR I I HIGELE

a Pluming of processing process of
e

desipgning data

ff ! HH'H!! !HH il MW!”WH I[‘IU WWJ A R HI P

i iy tenser

h Quality contiol

T ]

_69._
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ma—— implemented colures “]” ?hand:ran Training
= : } C/P Training in Japan
Calendar Year 2001 [ 007
Tochnolopy Transfer e 200 |
/ Japunesce Fiscal Year IEIEA K s‘ sftojifaef g ‘ afsfslefrlaly ml 11’ I l k)
: Tralocin i S L
(2)  Processing of target product |
a4 Preparations / setup I FINISIIED
b Action conlirration based on NC data hus .&a F FINISHIED
¢ Machine processing F FINISHIED
d Inspection ' il ey FINISHIED
(3) Processing of targel product-2 [ [ [ I | [ [ [ [ [
a Preparations / sctup F BINISHED
b Action confirmation based on NC data hus F FINISHED
¢ Machine processing F
d Inspection F
(4) Processing of target product-3 )
a Preparations / setup F
b Action confirmation based on NC data bus ’ F
¢ Machine processing 1 IF
d Inspection e (F
(5) Processing of target produci-4 I
a Preparations / setup L Ir
b Action confirmation based on NC data bus
¢ Machine processing
d inspection
(6) Processing of target product-5
a Preparations / setup
b Action confirmation based on NC data bus
¢ Machine processing
d inspection
2.4 Processing of prototyping molds
2.5 Regular check and maintenance of machines
(1) Daily inspection Follow—-up
(2) Periodic inspection Follow-up
2.6 Solving problems in processing and
mold repair
(1) Investigation causes
(2) Countermeasures
(3} Correclive processing
(4) Inspection
3 Mold sssenbling, waintenance and 'M‘]'
1riul shot of injection walding
3.1 Fundamentals ol finishing
(1) Lapping process
(2)  Lapping standard of cavity side Vollow—up
() Lupping slandard of core side Follow=up
LTI IO T T

Tl (VR

[ 7F.
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““m hands~an Training
Ul ee rriing in doan

Calendin Yoear

2001 I 2002

Technology Transfer ltem

7/ Japanese Hiscal Year

2001

0]t

iy r2yagapernfr|lglolyapan|izg oy

3.2

Fumdamentals of mold asseinbly

(1)

Mold asseinbling

o Comparison of mold base with meld

Frollow-up

assebling drawing

HRNEENNEENENE]

b Cheeking of standard parls and

Follow-up

assembling components

2

Trial shot process

a Mold ftting procedure

(a)Toggle mold clump

Follow-up

(b)Direct pressure mold clamp

Follow-up

b Material replacement procedure

Follow—up

¢ Material drying conditions

Follow—up

{temperature, time)

LTI

d Conversion of molding conditions

HENEN
Follow—up

{(shot volume, injection pressure)

HEENIEEEEENNEEE

e Setting mold temperature by type of

Follow—up

resin and cooling circuit

HENNNENEEEENEE

(3)

Process of disassembling and

Follow—up

assembling of standard parts

LId LTI T TTTTT T

4

Trial assembling

Follow—~up

3.3 Trial shot of mold

8}

Preparation and check of mold specification

Follow—up

(Comparison of mold dimensions

with molding machine specification)

(2)

Setting conditions according

Follow-up

to sample data.

(3)

Moving check on mold

attached to injection machine

a Setting of mold open stroke

Follow-up

b Setting of ejector stroke

Follow—up

¢ Confirmation of slide core action

Follow-up

(4)

Assembling and trial shot of target

product-1 and 2 (Provided mold)

a Sample molding

F

b Rust prevention

F

¢ Mold inspection

i T

(5)

Assembling and trial shot of target

product-3 (Provided mold)

a Sample molding

Follow up

b Rust prevention

Follow up

¢ Mold inspection

Follow up

Assembling and trial shot of target

product -4 {Provided mold)

a Sample molding

Follow up

b Rust prevention

["ollow up

¢ Mold inspection

Follow up

(7)

Assembling and trial shot of target

product 5 (Provided mold)

a Sample malding

ollow up

b Rust prevention

FFollow up

B Mold uspection

Follow up

i« 77

f
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=7 Dispateh of S/E ““l C/P Training in Japan
- Calendar Ve 2000 L 200 I 2002
Technolagy Tiansfer Hew 2000 2001 —
7 Japavese Fiesl Year {afols{v)afa]w HII‘J[ ) [ 2 [ aha [:\I 3 [ 7 [ " [ ] I ml l][l;l[ ! [ 3 I 4

(8)  Maold evaluation

Follow-up

(9 Product evaluation

HNREEEEEENEEEEE

a Appearance (visual check)

Follow-up

b Dimension measurcinent ol molded product

Follow-up

¢ Weight measurement of molded product

Follow~up

3.4 Assembling and tria) shot ol target
product manufactured under the project
(1) Assembling and trial shet of target 7
product-]
(Evaluation of mold and Products)
(2) Assembling and trial shot of target 3
product-2
(Evaluation of mold and Products)
(3) Assembling and tria] shot of target
product-3
(Evaluation of mold and Products)
(4) Assembling and tria} shot of target
product-4
(Evaluation of mold and Products)
(5) Assembling and trial shot of target
product—5
(Evaluation of mold and Products)
3.5 Assembling and trial shot of
prototyping molds
- (1) Mold and product evaluation Follow—up
3.6 Regular check and maintenance of
machinery
(1) Inspection of machinery startup Follow—up
(2)  Monthly regular inspections Follow-up
(3) Annual inspections Follow—up
3.7 Solving problems in molding
(1) Problems stemming from the mold Follow-up
a investigalion causes
b Countermeasures
¢ Prototype confirmation
(2) Problems stemming from molding Follow-up
conditions
a Invesligation causes
b Countermeasures
¢ Prototype confirnation
A4 Monitoring and necessary feedback
(Supplementary Techsology Tt ansler)
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