Q50-1 Have you ever got claims of industrial polhltlon" (S) and
~ What kinds of clmms are they? (M)

1. Yes
2. No

Kind of industiial pollution (M)

1. Noise pullutiop ]
- 2, Vibration pellution
3. Air pollution (bad smally
- “d4.” Alr pollution (smoke)
5. Water pollution
6. Others (specify)
100
100
(2}
80
[
4
% 60 4
Ee 30 _ 56
@ (1) (49
-&J 404
[
=}
® 201
0 A T ) T t
1 2 3 4 5 6

Fig. 4.4.2-48 Various kinds of environmental poliutions

{10) Suggestions to Pump/Valve Product Promotion Policy

13 The actual condition of pump/valve manufacture (mainly on the manufacture of
product) is as mentioned above. On the other hand, as problems against the subcon-
tractin_g_, seen from the parent enterprise, with regard to the quality, delivery time and

cost the following are turned to problem in the PART 1. For Subcontractors Themselves

Q1032;

@ As to the guality 64 enterprises take it as problem

@ As to the delivery txmc, also 28 enterpnses take it as problem. .

@ As to the cost 27 enterprises iake it as problem,

Secing from industrial sectors, _

a. 62.5%on quali_ty' of casting product
b. lS’?.l% on délivery time of casting product
¢. 48.1% on price of casting product

Allof them occupy the first place,
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% OF RESPONDENT

2)- Inspection (Q46-1) _

Concerning the inspection of casting products, (1) the inspection system, (2) inspectors,
(3) inspection items and (4) feed.ba'(_:k of inspection Tesuli, eic. are shown in Fig. 4.4.2-43.
As for (D that to perform samples i§ 50%, and the total inspection is 30%.

As for 2) the inspection by the worker himself is 70%, and the inspection by the manager
or owner i 50%. : _ _

As for the check methods and items in connection with (@) , they are the dimensional
check and the visual observation check. N _

As feed back method for (@ the inspection record or notes shall be circulated to the
worker or manéger. With regard to the inspection method it is necessary to advance in

the tackling with the product.

Q46-1 Please give informations on your guality control Checking mgtﬁods and items are:
system, i.e. the inspection sysiems, checking items 21 Vi
. sual check
and the feed back sy stem. (M) 22, Serisory theck

The inspection system is {are): : 23. - Dimensional check

' 24. Clearance check for moving parts
25. Hardness check )

26. Surface roughness check

27. Colour check

28, X-ray check

29.  Magna flux check

30. Noise check

31. Vibiation check

32. Life test/running test

1, . Systematic inspections are not available,
“When trouble occurs check™

First articles inspection

Singls sampling inspection

Multiple sampling inspection

Sequantial sampling inspection

Total (100%) inspection

Without acceptance or purchasing inspection
With acceptance or purchasing inspection by
standard inspection documents

R RS IR

Feedbacked of the resuits of inspection.is:

Whom is it inspected by? 41. Only in file; no feed back
472. Notice on the boad

. Workers themselves S . . o
11 orkers then N 43, Circulating notice or inspection record to

12. Manager or the owner

. . ] kersfmanagers - .
13. Professional staff, patrol \‘_’m B
14. Professional staff, stationary 44. E’ﬁfx:ﬁr‘;‘fnﬁ:‘;gei measures by
istablishing counter measures by professional
100 | taff, statistical quality control tysiem
80- _
60 - _ . . .
40 ' .
20 \/ 1,
0 [ 7 T —"7F 13 T T F T T T T T T T T T T 4 T T T 1 T
1 2 3 4 5 6 7 & 9% 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 2627 28 29 40 41 42 43

Fig, 4.4.2-43 Inspection System (Q_46-1)
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Considering that materials constituting pumpsfvalves are mainly casting 'prod_ucts, by

tackling the quality, delivery time and cost of _casting products manufactured under sub-

contracting it can.to supply stabilized materials to the parent enterprise, can enhance

also the relation with the subcontracting, as well {o connect with the fostering of sub-

contracting enterprises.

2)

@

®ee

3)
®
@
4)
@
@

5)
@
@

6) -

Production Technigues
Fundamental technique including casting design on molding in the manufacture of

casting products

- Fundamental technique on f oundry sand

Fundamiental technique in the melling work

Fundamental technique on inspection work

Controi Techniqﬁes
Level up on quality control

Recognition and level up on production control (delivery time)

Education Trainings _
Training in the enterprise (Training adequate to the enterprise)

Training in the training institute (Basic, middle and superior class trainings)

Modernization of Installation Machines _
Preferential treatments.to promote the modernization of installation machines

Preferential treatments for environmental pollution measures

Drive to the Standardization

To drive the standardization on raw materials, products, etc.

7

Diffusion and Official Approval of Testing and Inspection Machines

In the production activity various kinds of tests and inspections are necessary, and as

to machines the official approval becomes necessary, too. With regard to these realiza-

tions perform them by the training institutes.
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4.4.3 Precise Machined Components

(n lnt.roduc'tion |

It is difficult. to define “Precisc Machined Component” exactly, since it covers a very
-broad spectrum of things. :

Therefore, w1th a limited research period, mould and gear were selected as the subject
for this reqearch project. The reason behind the selectlon is explained hereafter

The demand for tool and die has been rapidly expaudmg year after year along with the
progress of industrialization ‘in the country. In particular, the demands for éutomobile

and plésfic industries has been remark.abf.e Furthermorte, it could be said that the demand
would 1ap1dly increase in the neéar future in the field of mdustnes such as electrical ma-
chinery and appliance, household articles, stailonar:es and toys.

However, it is the present status that fools and dies produced doméstically are lacking in
quality, accuracy, quantity and size. Large, ﬁrecise and complicated tools and dies are
mostly imported from abroad. _

On the other hand, it could be estimated that the demand for gears is not so great at
present in terms of quality and. quantity to that of tools and dies.

However, in line with the progress of the localization of automobile and machine ool
industries and with the improvement of agricultural machineries, the demand for com-
paratively small size gears would gradually be expanded.

Cmnparative ‘farge and precise gears would also be needed in the near future, when the
time comeé to repair and replace machineries such as chemical plants, cement plants and
transportation and loadingfunloading system which are mostly imported at present.
Therefore, it could be considered reasonable Ito choose tool/die and gea'r‘ as the subject
for the study coping with the given situation.

Concerning the tool and die industry in Thailand, a comprehensive s.tu.d.y was undertaken
in 1983 by the Industrial Service Institute under the Department of Industrial Promotion
(ISI/DIP). The study was carried out in cooperation with the co-research project titled
_‘Resegrch on Techno!(fgyf S_haring and 4Transfer among Asean Countries” by JICA and
TECHNONET 'ASIA, fo'cus_in*g on the coniparfitive study of techno_t_ogy level of the
small and médiu.m scale industry in the patticipsting three countries, Indonesia the
Philippines and Thailand. | o

In Thailand, some 60 firms of tool and dic industry were intensively surveyed.. Two
reporls on this research have been i_ssued. One is by ISI/DIP and the other is by TECHNO—
NET ASIA, though it is still a draft report. Therefore, in our project we did not conduct a
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fleid survey using questionnaires,

The finding of the present situation of Thai tool and die mdustry was quoted from those
two reports and emphasis will be placed on the analysis of issues and resolutions thereof
in this report. ' | ' '

On the other h‘md any specnfle study foeusmg on the pgear mdustty in Thailand was not
carricd out in the past. Against our expectation only one f1rm was surveyed by the
questionnaire in this survey. '

Gn_fen the circumstances, some aspe_c.ts of gear m'anufacturers will be presented, which

were observed at some shops of agricultural machinery, machine tools and repair.

(2) Aspects of Tool and Die Industry. _
As aforementioned, the present status of Thai tool and die industry will be mostly

quoted from the two following reports.

1) Repori on Mold Industry n Thailand issued in 1983 by the Indusirial Service
" Institute, Department of Industrial Promotion, Ministry of Industry, Thailand

(hereinafter refered to as the ‘ISI/DIP Report’)

2) Draft Report on Research for Technology Sharing and Transfer mnong Asean
Countries. :
Book Three: Tool and Die Industry, 1984 by Rangsam Prisamavanich, Senior

Program Officer Technonet Asia (hereinafter refered to as the ‘SOT Report’)

~The raw data of these twd reports are ah.nost the same. While the ISI/DIP Report deals
with the tooi and die mdustry only in Thaﬂand the SOT Report deals with the compara-
tive study among three countries focusing on teehnology sharmg and transfer.
The survey in Thailand was undertaken by the ISI officials, who contacted tool and die
producers directly using a questionnaire. At the beginning of the survey. the working
group collected namés and addresses of mold nﬁmufadurers registered with the Industrial
Department, Minisf}y of Industry and through other sources Vincluding' interviews of other
manufacturers. .The list of all the factories collected cc:n..r red 129 factories in Bangkok and
the nearby Changwad areas, however, only 60 from among 129 faciories could be con-
'tacted in the perlod of June to July 1983.

The reasons thdt almost half of the llsted firms could not be contacted are as follows:

@ some factories ceased to operate or changed their business,
@ some factories moved to other places and could not be found,

(3) some factories did not produce tools and dies, and
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(2-1) -
Al

4  some factories did not co-operate to the survey.

Generai A\peuts

Age of ﬁrms surveyed (reffn to Table 4.4.3-1)

From among 60 factones suweyed _some 63% or 38 firms are less than 10 years
from date u;tabilshed and 40% are iese than 5 years Thele are LLI‘!’HII‘I reasons Lo
support this fact. First, the plastic industry has rapzd!y ehpanded in this per1od. As
an example, in 1969 there were only 36 plastic product factoties and some 10
plastic mold factories. However, in 1977, some 800 plastic product faciorie_s Were
existent. Secoﬁd, the mcia] mold industry was also in the samé position.-During that
period, the government set up regulations to impoft less vehicles and spare parts and
fo use more locally produced spare parts and components. Coping with this policy,
the Board of Investment (BOI) also promoted investment for this industry. So a

great number of metal mold factories were estabiished in this period.

Type of molds produced

In Thailand, there are two characteristics of mold producers, i.c.

One is in house meld producers who own the metal product or plastic product
factory thus make molds mostly for their own use,

Another is commercial mold producers who do not have any metal and plastic
production shops but simply make molds for their custoiners. They also accept job
orders f01 machining other products as well as tool and die.

On the other hand, it is estimated that there are some 800 metalwork service indus-
tries opemtmg small %hops in Bangkok and ils smroundmg areas. They take job

orders for vanou-; metalworks, out of which 80—120 shops dccept mold making job

orders.

Some 63% or 38 firms of 60 firms surveyed produce metal molds for sheetmetal

.works. Mbst of them produce simple blanking/forming dies, 37% pioduce compound
dieé and 27% :prqduce ﬁ:‘dgressive dies. However, no factory produces transfer dies
which need complicate and highly advanced technology. Refer to Table 4.4.3-2.

Twenty seven firms out of the firms surveyed produce plastic Ihoids and a.ll' of them

produce llljBCtlol’l molds. Ten hrms producc blow molds and six fmns compresslve

molds. From among 27 firms, 16 firms use unhardencd steel for their molds. Refer

to Table 4.4.3- 3
These molds are used in the various flelds of 111dustry in Thalland as shown in Table
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4.4.3-4 and 5. Molds for vehicle components are considerably farge, 53.3%, and

molds for electrical equipment and household articles are also comparatively large.

Category of business operations
Almost half of the firms surveyed are single propriatorships and the rest are limited

partnership/company and foreign invested firms, 45% and 10% respectively.

No. of employees and its chdnge

Number of the employees in the 60 flrms surveyed is shown in Tablc 4.4.3-6. The
survey indicates that 30% of the firms are family-scale with only one to four em-
ployees, and 43% are small scale with 5 to .10 employees, Table 4.4,3-7 shows the
comparison of the huinber of employeeé of the establishment, before 3 years and at
present. When the factories wére established, most of them, 65_% started their
business with 1-4 pf_:rsqﬁs, and the number of employees does not differ remakably
in ‘comparison with the present and that of 3 years ago. This would be due to the
fact.that the economic situation of the world was depressed by various crisis during
1979—1982, and interesi rates were higﬁ. This hindered the growih of the whole

industry as well as the mold indtist'ry.

Workers’ situation and labour wage

Approximately 83% or 49 firms of the surveyed firms work one shift with over time.
Average wage of émployees is l.)etwéen 3000-4000 Baht a month ih 38% of the
factories surveyed and betweén 20003000 Baht in 33% of the firms. Conceming
the educatlonal level on the average, mold makmg workmen are educated in primary
schools for 52% of the firms, and in Jumor high schoo!s for 40% of the firms.

The average working period of mold making workers is less than 2 years in 42% or
25 firms of the total firms surveyed. _

judging from the above mentioned workers’ situations, it could be assumed that the
technology level of mold making workers is too low to cnable them to understand
technical drawings. Therefore, in most of the firms, job instructions are given to
workers verbally with simple schetches or samples. It \Qduld be difficult to correctly
transfer details of technical drawings through simple schetches and samples, in the
case of complicated and precise products like tools and dies. This might be one of
the reasons why most of the factories have to work one shift overtime, because it is

difficult to continue or take over jobs from other workers.
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Marketting

A mold is a different product from such industrial products as veh’io’le.s., electrical
appliances, household articles and office supplics. It is not produced for sale in the
general market, but limited to customers such as plastic product, rubber product and
pressworking industrics. Therefore, most. of the meolds are produced due to job
orders except for standard components.

Eighteen firms or 30% of the 60 firms surveyed produce molds for their own use,
and need not go into the market. Howavcf, some 40 firnis have to find their way in
the competitive market. The methods of finding customers are shown in Table
4.4,3-8, In most cases, it. is likely that customers contdact moid factories directly or
new customers are introduced through old customers.

On the other hand, some firms eprrt part of their products to ASEAN countries,

particularly 3 tirms of them export more than 50% of their products.

Import of molds

Almost all larpe, complicated and precise molds are imported. Although these im-
ported molds are considerably expensive, the import amounts have been increasing
every year. For example, according to the statistics of the Custom Department and
the Department of Economic Trade, molds for non-metat products were imported
to a total of 63.7 million Baht and it increased rapidly to a total of 173 million Baht
in 1980. Molds for metal products were imported to a total of 3.4 million Béht in
1977, and increased to 12.8 million Baht in 1982. Refer to Table 4.4.3-9 and -10.

As aforemexitioned, in the case of tool and die industry, most of the products are
produced in accordance with job orders and special specifications are somctimes
demanded by owners who consider them as trade secrets. Due to such character-
istics, it takes much cost and time to contact foreign mold manufactorers, For this
reason, some customers are inclined to own expensive equipment and to make molds
for inhouse use.

It could be assumed that many customers would be anxious for highly sophisticated

and reliable subcontractors.

4-184



Table 4.4.3-1 Age of Firms

=
GCatagory Frequency Percentage
1. Unknown 0
2. More than 20 years 4 6.7
3. Between 16-20 years 10.0
4, Between 11-15 years 12 20.0
S. Between 6-10 years L4 23.3
6. Between ZfS'years 24 40.0
7. Less than 2 years 0 ]
TOTAL 60 100.0
Table 4.4.3-2 Types of Metal Sheet Molds
Types of metal sheet mold No. of factories Percentage
o (compared to the number
of all factories.under
survey)
1. Wot producing metal sheet
mold 22 36.7
2. Simple blanking/forming 35 58.3
3. Compound dies 22 36.7
4. Progressive dies 16 26.7
5. Traosfer dies - -
6. Others 2 3.3
Table 4.4.3-3 Table of Plastic Molds
Type of mold Wumber of factories Percentage

{compared with the total
nunber of factories in
the survey)

1. Do not produce
plastic mold

2. Injection mold
3. Blow mold

4. Compressive mold

33
27
10

55
45
16.7
10
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Table 4.4,3-4 Industrial Fields of Products

4

‘ Type Frequency. Percentage®
1. Vehicle parts 32 '.53;3___
2. Machine parts 8 13.3
3. Electrical équipment parts 16 2§;7'
4. Blectrical equiéﬁent 18 30;0
'S. Dining fabieware ' 8 13;3
6. Kitchen equipment 7 11.7
7. Houséhbld.gquipment 14 23.2
8. Office eqﬁipmeﬁt 6 10.0
9. Household pafts 6 10.0
10. Toys 9 15.0 .
11. Packing materials 9 15.0
12, Footwear 4 6.7
13. Dressing & Orunaments : ) 10.0
14, Statiomery 4 6.7
15. Others 13 21.7
Table 4.4.3-5 Industrial Fields of Main Products
Type Frequency Percentage
1. Vehicle.parﬁs 23 38.3
2. Machine parts 1l 1.7
. Electrical equipment part 4 6.7
. Electrical equipment 4 6.7
. 'Dining Tableware 0 "0
. Kitéhen equipment 3 5
. Household equipment 0 0
8. Office equipment 1 1.7
. ‘Hdﬁséhold‘parts ' 2 3.3
10. Toys . 3 5
il. 'Pééking'méterial' 7 11.7
i2; iEdotﬁeér S 6 0 |
:£3, 'DreSSing'&:Ornameuts 4 6.7
Ié. 'StatiOnery_" o) 70 
15. others 8 13.3
TOTAL 60 100
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Table 4.4.8-6 Number of Employees

Catégbry Erequenéy Percéntage
1.  1-4 workmen 18 - 30
2. 5-10 o 26 43.3
3. 1120 ¢ 8 13.3
4. 21250 7 11.7
5. 51-100 " 1 1.7
TOTAL 60 100

Table 4.4,3-7 Change of No. of Employees

Category  First Established Presently 3 years ago
Ffequency 4 Frequency | 4 Frequency | Z
1. 1t4 workmen 39 65 18 30 1% 31.9
2, 5-10 " 11 18.3 26 43.3 22 36.6
3. 11-20 " 10 8 13.3 9 15
4, 51-100 ™ 0 0 1.7 1 1.7
5. Unknown 1.7 0 2 2 3.3
TOTAL 60 LOO 60 100 60 100
Table 4.4.3-8 Methods of Finding New Customers
Methods used to find customers' Ho. of factories
1. ¥o customer 18
2. Through mass communication such as newspapers,
yellow:pages _ -
4. Through Industrial Associations -
4, Through Government Agencies -
5. The factories contact customers directly 11
6. Through old customers 27
7. Customers coatact the factories directly 31
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Table 4.4.3-9 Statistics of Imported Molds

TYZES OF MOLDS

1977

1978

1979

1980

1981

1982 .

1983

Volume

Valge

Yolume

Value

Yolume

.. Value

<owcq_m_ -Value.

Volume

‘Value

Volume

Value

.qowcsm

" Value

xowa.mﬁM.ﬁOﬂLQ»ngM.ﬂWgﬂﬁﬂwm
(Piaztic/rubber) - :
{BTH 846003}

.mcnHﬂumnnwon.zowawsmxmnWHnm
(BTN 845903}

Dies for pressing Sheet
‘Perforating cutting

Dies Toois

T{BIY B20521)

Wize mﬂmnwmm.mxmnnmwoa Dies
{BIN 820528)

684

352

iz

63,737

127,502

3,427

7,209

. 999

589

12

144,403

175,657

4,587

4,664

905

601

17

10

122,935

200,111

8,160

4,331

1,439

283

10

10

7

9

173,152

1,607

2215

3,714

912

238

46

126,387

24,320

3.256

157,307¢

i,62

293

42

150,930

126,640

12,843

3.514

288

87

16

Gh,257

31,816

3,110

1,108
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Table 4.4.3-10 Statistics of Imports and Exports, 1981 - March 1983

1981 1982 1582
 IMPORT ZXPORT IMPQRT EXPORT IMFORT EXPORT
TYPES OF MOLDS CODES - _ ,
Volume Value Velume Value | Volume | Value Volume | Value | Volume | Value Volume Value
(XG) 1000 € {KG) 1000 8 (KG} ‘1900 B¢ (KG) 1000 ¥ (¥G) 1000 ¢ (KG) 1000 B
. . S e . . i

Holds for plastic and BTN 846003 ;911,628 157,307 169,640 11,883 1,162,0006 150,930% B86,lad) 25,997 288 44,251 51,309 4,697
rubber products .
PVC Injecting Machine BTN 845903 | 236,000 |-126,367 - - 293,000 | 126,860 | 62 | 2,773 | 87*"7%| 31,818 27 344
Melds for metal products BIN 820521 46,000 | 24,320 - - 42,000 12,843 - - 16,000 3, 110 - -
Molde for injecting metal
wire BTN £20528 4,000 3,356 - - 7,000 3,514 - - 2,000 L,108 k40 51
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(2-2)
A

Technol'ogy‘and Facility
Choice of raw materials _
As a'result of the survey, most of the:molgi producers are well acquainted with raw
nmte&ials fof molds, however; in reality they can not-necessarily choose the best
materials because these are e’xpensi‘;fe and sometimes are not available.
When they choose matérials, the following conditions are taken into account;
D n’mchinabiﬁty of materials depe'nding-on machine tools used in the factories,
2) strength and hardness of ma’teria'ls
3) hardenability, if reqtured heat trcatment
4) dumbshty against wear fmd tear, elc.
However, some small manufacturers and some customers lack the knowledge to
choose materials. _ '
Table 4.4.3-11 shows how the firms surveyed .choos_e raw materials for molds. 65% of
t'nem:' choose ziccordinéto previous experiences, 30% do as sti.pulated by customers.
in some 29% of them, éllgineel‘s or designers ol the factories choose materials.
High carbgon steel anﬁ alloy steel are popﬁ}arly used in 80% of the finms, carbon
steel are used in 72%, and carbon tool steel in 48%. Some mold producers use stain-
less steel and non-ferrous metal.
All raw materials are 1mp0rted mamly from SWCdCh Japan and West Germany
Most of the firms.pu rchase inaterials on a one-month credit term from seven local
repreéentatives Before the survey, material portion of total production cost had
been assumed to be remarkably high however, as a result of the survey it has been
p1oven that 1t is lower than cxpected, between 11% to 30% in average Refcr to

Table 4.4.3-13,

Design and drawmgg

able 4.4.3-14 shows who desxgns molds in the flrm In ‘about half of the firms sur-
vcyed, molds are designed _by firm’s owners themselves, and in 47% they are designed
by engineers or controllers of the firms. In 37 firms, they have no full-time drafts-

men._Refér to Tablé 4.4.3-1 S;

' Machmery and its accessones

As' a result of the survey, it proven that alt the firms surveyed have ordinary machine
tools sug_h ag _cuttmg machine, Ltthe, shaper and drilling machine. Seven to nine firms

own eléctric discharge machines, EDM, and 21 firms who do not own EDM, use
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outside service for EDM work,

_Only one firm. owns a _llg boring machine, using it to prodnce molds for pl'lsm and
-metalwork products. _ _ _

-Regardingthe number of machines equipped within the surveyed fi_rme, 24 firms or
40% of them have sev.en tb ten machines, 18 firms or 30% four t.o' six and 28 firms
ot 28% more than ten. Refer to Table 4.4.3-16.

About half of the firms surveved use sccond-hand machines. Most of the machines
are made in Korea and Taiwan. However, sbme quality machirnes that comes from
Japan, West Europe and the USA are also used for precise machining:

‘The average ages o_f these machines are betwéen 2 to 5 years for 45% of the firms,
6 to 10 years for 38% and more than 10 years for 13%. The age of the machines is
‘correlated to the age of the firrr-l's which were prev’idusljx mentioned. Refer to Table
4.4.3-17. - : _ _
It is interesting {0 note that cor_nparatively_ high quality machines such as plane
grinder, EDH and wi.r'e-cut EDM are owned by small scale manufacturers with 5 to
10 workers who started the business within fen years. 'Ihexe machines are also used
to service outside job orders. As for lathes, most of the firms surveyed use ordinary
lathes made in Taiwan. Korea and China, Only 8 firms use locally preduced lathes.
‘On the other hand, some 40% or 24 firms of the 60 use locally made shapers.
Vertical and horizontal type miliing_maclﬁnes are popularly ﬁsed by 45% of the
firms, and also universal and turret milling machines are used by 35% of the firms.
However, copy milling r_nachixies are owned by only & firms while NC and CNC
machines are not availzible in any of the firms.

Cylindrical grinders are utilized only in some firms. EDM and Wire Cut EDM are
utilized by 50% and 15% of the total firms, 1'especlively mcluding outside services.
Although entrepreneurs are widely acknowledged with the virtues of these quality
machines, they can hardly purchase or utilize these machines because of high prices
and high oulside service fees. This could be proven by answers given to questions on -’
future plan. Refer to Table 4.4.3-18. About 45% or 27 firms of the surveyed firms
have plans to purchase EDM or Wire-cut EDM for the future. The desire is much
stronger than that for other machines such as iathe, milling machine and surface
' grinder,
nolo_gies such as knowledge, experienced know-how and skill of workers are still

lacking within the present situations in Thailand.
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Accuracy and nieasuring instrument. _ P _

" Generally in the field of mold industry, acoutacy, complicacy and precision of molds
are more éppreciate‘d'than quaniative production capacity: The more complicated,
precise and accurate products are, the more highly commercial values are appreci-
ated. - el _ o
As a result of the survey, the highest gccuracy of the products is lower than 0.02 mm

~in almost half of the:firms. It does 'not. mean that the-prod'ﬁcts‘ are very .precise.

: Thereforé in most of the firms; verniers and calipers are po_plil_arly used for measur-
ing their p'rodi_lcts.'Micromdetefs and dial gaugesare_.'z_llso used in 62% of the firms

“and insideaﬁicrometérs and depth.-gauges ‘are 'used'in 38% of ihe firms. Vernier

. ‘calipers are sufficiént for measuring the accuracy of 002 mm or less if micrometers
and/o'r"dial.gauges:are -applied'on-'important parts of the products:-

However, if is an important point that these measuring tools are used correctly.

- These precision measuring instruments should be periodically calibrated by reference
tools or precise gauge blocks; and should be carefuily controlled when in use or

when sforing them,
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Table 4.4.3-11 Methods of Choosing Raw Materials

Hqﬁ,to'chooéé-the ﬁécgria1s? : No. of factories %
1. As stipulated by customérs' 18 30
2. Advised by séller or factory 9 15
3. According to the catalogues of 16 26,7

‘the companies selling steel or

other books. = -
4. Choice made according to pre- 39 _65

vigus experience ' '
5. -As stipulated by ‘the engireer 17 28,5

or the mold designer of the

factory '
6. From advice received from 2 3.3

* various educational lnstitutes
Table 4.4.3-12 Types of Raw Materials
No. of factories y4

Type of wetals for wolds

(fﬂ cbmpafison with all
factories surveyed)

. Scrap Irom
2. Ordinary Steel

3. High carbonated steel or
steel alloy

4. Steel for tools

5. Stainless steel or rust-—
less steel

6. Metal mixed with aluminicm
copper or zinc

43

48
24

e

80

g

N

48.3

15

6.

7

Table 4.4.3-13 Rate of Material Cost

Type

‘No. of Factories

1. No sale of molds
2. Less than L1Z

3. 1T - 30%

4. 3L - 50%

5. More than 50%

21
3
26
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Table 4.4.3-14 "Desig‘-n'érs Iri?C“hé‘rge '

ﬁesi‘gn_ers of molds - | No. of:fastories : Z(In :‘cdtnb*ari‘s“oﬁ” té"’éll
' ' ~factories surveyed)

1. Owner : : : d 28 - _ : : w46f7:,
2. Designer of molds - a0 S35
3. Controller ' 7 . SRR 1.7
4, Haﬁer of molds _ 9 o . 15 ._7 |
5. Clients' designs 10 ' ' . 26.7 .

Table 4.4.3-15 Number of Full-Time Draftsmen

Aﬁumﬁer of.f;ll time No. of factories ' %
draftsmen : : : .

ﬁoue'(ﬂ)_ _ : - 37 ' __61;7

1 - 2 draftsmen 16 26,7

3 - 5 draftsuen 5 . 8.3

More than.6 draftsmen - 2 3.3

494




Télbl_e 4.4,3-16 Number of Machines

No; of machines No. of A No. of 2nd hand ':N§,_§£:méchiﬁes ﬁédg
—(by'ﬁachine)' factories ‘ M-C ' from developed countries
SR No. of ¥<C| % - |Mo. of factortes| -%
0-3 1 1.7 47 78.3 39 65
4-6 18 30 6 10 8 13.3
7 - 10 , 24 40 6 10
More tham 11 | = 17 8.3 6 7 11.7
and over

Table 4.4,3-17

Age of Production Machines

Age of the machine No. of factory Z
1. Uﬁknown 1 1.7
2. More than 20 years. 3 1.7
3. 16 - 20 years 2 3.3
4., 11 - 15 years 5 8.3
5 6 - 10 years 23 38.3
6. 2 - 5 years 27 45
7. HMore than 2 years 1 1.7

_
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Table 4,4.3-18

Future Plan of I riVestmen_i‘

Iype_of machiﬁé No. .of machines fastalled _ z
1. Lathe/Shaper/Drill 11 18,
2. Copy lathe7copy shaper 1 1.
3. Milling M/C 7 11.
4.. Copy milling M/C 8. 13.
5{‘Surféce:grinder/' 3
. Cylindrical grinder 3 .5 
6. EDM/Wire cut EDM 27 45
7. Others 2 3.
8. No plan 287 46.
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~ Table 4.4.3-19 Highest Accuracy of Mold Produced

i ) Aécﬁraéy{ No.wof fééto;ies= . | _ 31 
1. By-eétiﬁating with. | R
c'are E ;
2. 0.lmm or_mqré 14 23;3.
3. 70.02 - 0.05 ma 14 233
G 0.0l wm 200 33.3
5. Less than 0.0F mm 7 11.7
6. Unable to answer 2 _3.5

Table 4.4.3-20

Measuring Instruments Used

Type of Instrument

No. of factories

Z (in comparison with all
~factories surveyed)

‘Ruler’
Vernier Caliper |

Outside. micrometer or -

Dial_Gauge_

Inside micrometer or
Depth micrometer

Gauge block
Digital Readouts

Others

33

59
37

23

" 55

- 98.3

01.7

38.3
15
10

8.3
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'Skill of workmen.

Aithough it is very difficult to quantdtwely evaluate the technology levnl of work-
men merely thiough the results of the questlonnaue the technology tevel of workers
was studied m(_hrectiy in this survey, by means of educational level and workmg
period in‘fact'ory ' '

As aforementaoned in Article 2-1, E, the average workmg period is betwet,n 21105
years and the average educa»tlonai level is mostly primary school- educated or]umm
high school-educated at most. ' '
J'udging from such a fact, it would be pressumed that the workmen’s technoiégy
level is still low. Because, it is generally said in Japan that it takes ten years at least
to develop new-comers to skilled mold workmen, even graduateé from te_éhnical_

high schools or vocational training schools.

Technology level evaluation on Thai mold indusfry.

It would be very difficult to define the development level of the industry, however
it may be possible if some assumptions are to be accepted. Thé_ categorization of
the technology le‘-.:cls in the dev;feloping proc.ess of the tool and die induétry is stated
in the aforemeritioned ‘SOT Report’ by the atithor, Rangsam Presanavanicli, senior
program officer of Technonel Asia.

In the Report, he'.trys to classify the technology level into five stag:éé from the five
points of view; ‘Type of machinery used’, ‘Quality ‘and source  of machinery’,
‘Measuring tool and Acurracy control’, ‘Education and Training’ and ‘Engineering
and design’. Refer to Table 4.4.3-21.

In accordance with this classification, the technology level of the mold producers

surveyed are cvaluated as follows:

1y ‘Type of machinery used’
Level 1: 13%
Level 2: 50%
Lovel 3: 30%
Level-4:- 7%
Level 5: 0%

2)  “Quality and source of m_achiﬁery’
Level 1to2: 60to 70%
Level 3 : 20 to 30%
Level4 - : 10%
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Level 5 : 0%
-3) ‘Measuring tool'and _acc']il'ac.y control’
“Level 1 to 2: 40 to 80% : -

Level3 Tt 10t020% .
Level 4. _less.thiui 10%. -
Level 5 @ 0%

4) ‘Education and training’ -

Level 1to2: 80%
Level3d' : 20%
Level4,5 @ 0%

' 5) "Engiﬁeering and giesign‘
Level 1 to 21 70 to 80%
Level 3° ~ : 20%
Level4  : less than 5%

As for ‘-Typé of machinery’, most of the firms are classified in Level 2 to 3, however,

in the other “'points they are mostly in Level I to 2.

Output and sales. _ _

About 35% of the firms produce annually less than 20 sets of tool and dies, 23%
produce 20 to 50 sets and 12% produce 51 to 1.00 sets.

| As for annual sales, the top group firms sell their products by about 200,000 Baht
“to 300,000 Baht per year, and the second level between 0.5 million to one million -

Baht per year.
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(2-3) Issues and Problems
Most of the firms surveyed face various issues and problems which are classified and

enumerated as follows:

Issues on Marketing Frequency Percentage
1) keen compétition : 16 | 26.7%
2) shortage of current funds 16. 26.7

3) difficulty in forecast of order quantity . 11 18.3

4} inability of keeping-up with delivery time 9 15.0

5) search for new customers 7 1.7

Technical Issues

1) lack of funds for new facilities 27 45.0
2) inaccuracy of machines used 16 26.7
3) shortage of machines’ capacity . 15 25.0
4) lack of reliable outside service for heat treatment 10 16.7

$) difficulty in finding outside service for special

works, jig boring, EDM, grinding, etc. 9. 15.0
Finance and Empioyment
1) difficuity in maintaining skilled workers 24 40.0
2} high interest rates 22 36.7
3) difficulty in seeking funds 20 33.3
4) high labour turnover 18 306
5} low labour productivity 16 206.7
6} lack of workers’ experience and ability 15 25

The above mentioned are summarized as follows:

o lacking or shortage of funds
o low skill of workers
o keen competition

o lacking or shortage of reliable subcontractors

(3) Asi)ecfs of Gear Manﬁfaéturing Industry

- In this survey, only one firm responded to the Questionnaire fof Gear manufacturers,
which is a foreign-affiliated firm whose factory is modernized and sophisticated. There-
fore, the results of the questionnaire do not imply the genefal aspects or situations of the

Thai gear manufacturing industry.
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Consequently, the following aspects are some actual examples of gear shops which were
observed through other field surveys on agricultural machinery, hand tool and machine
tool industries in Thailand.

The firms visited are classified as follows:

agricultural machinery factory .......... 2
machine tool factory ........... ... ... 1
gearrepairshop .. ... ... . .. o i

construction and civil engineering

machinery repairshop ................ 1

A. Briefing.

It scems that specific study on the gear manufacturing industry in Thailand has
not been undertaken in the past.

There are very few firms which specialize on gear production. It is likely that there
are other local specialized gear producers aside from the above mentioned foreign-
affiliated firm. Agricultura'l inachinery and machine tool manufacturers use gear
produced by themselves or supplied by outside service. For the vehicle and con-
struction/civil enginecring machine industries, gears used in their producis are most-
ly imported through their parent companies abroad.

In the case of transport_aﬁon and loading/unloading equipment, chemical and
cement plants and other industrial machinery, gears or gear ‘boxes used in their
plants or equipment are also imported. In any case, the gear industry in Thailand is
not yet so large. Table 4.4.3-22 shows the import aspecis of gears, gear boxes and

other power transmission components.

B. Facilities. .

Gear cutting machines in the shops visited are old-fashioned and difficult to deter-
mine when they were praduced. All of them are hobbing machines, not gear shapers.
In the machine tool {irm, gear grinder and gear shaving machines are used for finish-
ing gear teeth, while gears for farm machinery are only hobbed and roughed on
“tooth flanks. Most of the liobbing méchines are small with 200 to 300 mm work
table, except for two hobbing machines in the repair shop with some 1,000 mm

_.work' tabl-es.' o ' .

: Hobs, Which are all impo.rted, are .gfound _with .ordinary tbdl grinder. No factory

owns a hob sharpener.
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As for gear measuring instruments, only a tooth micrometer is used in the mackine
tool factory, and in other factories, verniér_ calipers are used for measuring tooth
thickness. Tooth pitch-meters and profile checking machines are not used in any

factories.

Raw material and heat treatment. :

For machine tools, t.hrough-lmrdened (quenched and telhpered) and surface-harden-
ed gears are used. Raw materials are mostly Cr-Mo steel. For farm machinery Cr-Mo
steel is also used for gears and shafts, but not hardened. These alloy steels are mostly
imported from Japan, price thereof is considerably high, particularly heal-treatment
cost is nearly three times of that in Japan. All ball and roller bearings arelalso im-
poried mainly from Japan. Gears of low carbon steel and cast iron are sometimes

produced although its usage was not proven.

Assembling and testing.

Al the machine tool factory, gearboxes for machine tools are assembled on the
assembling bases, and components thereof are well prepared beforc assembling.
However, it was pointed out that problems on vibration and noise from gear boxes
had been sometimes experienced. _ '

From actual observations, vibration was probabiy caused by mal-alignment of shaft-
ing which was due to the inaccuracy of the boring gear housing or due to unde-
sirable assembly of bearings. Noise was caused by mal-alignment or by edge contact
with mating gears. Edges of tooth flanks should be removed off by mini-grinder.
Concerning assembling gearboxes of farin machinery, there exist important problems
in both factories visited. First, before assembling gearbox_es, mechanical components
are not cleaned sufficiently, so rust and fine dust remain on them. These precise
machinery components are left carelessly on the dusty and gloomy floors without
any covers. Second, after assembling these components, gear housing covers are
welded. It may cause deformation of housing by thermal stress and results in unde-
sirable forces on the bearing and mal-contact of mating gears. Tooth contact is not
checked after assembling and after one to five minute engine test. Oil leakage from
gear boxes is checked at the moment. Gear endurance test was observed by chance
in one farm machinery shop, which was being carried out because the gear material

had been replaced.
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Iudustnai standards and regulations. _ _

There is no national industrial standards dand regulat;ons for gears, so they produce
gears in various ways. English and metric systems are used in the. same shop. .

Ili order to upgrade gear production technology and quality in the country, it is
essential to establish the national standards or tegulations regfudmg quahty, accu-

lacy 'md methods how these should be mr,asured and Judged
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Table 4.4.3-22
_ Imports of Power Transmission Components, 1981

Bearings, Gears, Couplings and Shafts, etc.

Quantity {ton) Cir V-al.u'é (million Baht) %

"'Ball bearing 46457 61256 100
' Japan 25120 33701 . 35.02
China Peoples Rep. 8336 55.72 9.10
U.S.A = 167.4 4841 - 7.90
West Germany 217.8 42.39 .92
France _ 48.7 22.14 : 3.61
Romania 221.2 20.27 3.31
Other 26 countries 645.0 86.62 14.14

~Roller and Needle Brg, . 505.03 92.17 100
Japan 252.37 35.45 38.‘46
US.A. 11243 32.52 35.28
West Germany .36.73 8.20 8.90
 United Kingdom 1312 3.52 3.82
Sweden 19.44 3.26 3.54
Others 22 countries 70.94 9,22 10.00

Parts of Ball, Roller, Needle Brg. 82.58 6.113 100
Japan 55.33 3.94¢6 64.55
India 1024 0.438 7.17
West Germany 0.32 0.376 6.15
Taiwan ©6.64 0.353 5.7
Other 9 countries 10.05 1.00 16.36
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Gears and Gearing 1094.13 S 22106 0 0 100

Japan . 60153 - - 121.82 BT B
US.A. Co1ea23 - 2992 . 1383
West Germany  28.76 16.04 - 7.26
~ United Kingdom 6212 15.28 6.91
~ China Peoples Rep. 121.32 ©6.56 - 2.97
Hong Kong 5545 6.10 2.76
France 13.26 5.30 2.40
Other 19 countries 101.46 20.04 9.06
Shaft Couplings 1545.70 261.16 100
Japan 753.34 114.98 - 44,03
U.S.A. 99.92 3593 1376
West Germany 70.78 27.18 10.41
United Kingdom 21999 24.37 9.33
ltaly 121.20 11.34 4.34
France 22.93 731 2.80
Talwan 87.84 6.19 2.37
Other 27 countries . 169.70 33.86 12,97
Clutches 26.32 8.165 100
Japan 6.39 2.062 25.25
U.S.A. 400 - 1.449 1795
Ttaly : 4.96 1.358 16.63
West Germany 119 0.766 9,50
United Kingdom 1.22 0.667 : 8.17
Other 12 countries . 8.56 1.863 22.82
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Crank Shafts 384.51 64.613 100 -

Japan 164.49 25.631 39.67
© West Germany 28.88 9.753 15.09
USA. 1761 5859 907
France 8.38 5677 879
United Kingdom 15.47. 4296 665
India 82.30 3340 517
Taiwan 24.03 2,269 351
‘Other 18 countries 43.35 7.788 12,05
Bearing Housing 375.78 .34.329 100
Japan 211.14 19.002 55.35
Taiwan 95.02 5.121 14.92
United Kingdom 52.79 5.101 14.86
US.A. 5.07 2.089 6.09
Other 11 countries 11.76 3.0106 8.78
Plain Shaft Bearing 201.35 52.229 100
Japan 50.19 12.803 2451
United Kingdom 37.17 9.296 17.80
U.S.A. 22.86 7.626 14.60
West Germany 9.01 6.123 11.72
South Korea 19.89 5.076 9.72
Other 19 countries 62.23. : 11.305 21.65
Flywheel & Puliey 172.02 20.758 100
Japan 95.10 10.079 48.55
USA. 17.43 3.640 17.54
United Kingdom 8.01 2.097 16.10
West Germany 4.63 1.579 7.61
Taiwan | 40.95 1.182 5.69
Other 17 countries 5.90 2.181 10,51
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Parts of transmission shaft, crank,

bearing, etc. 3312.2 45.643 100
Yapan 96.0 18.855 4131
West Germany 3115.1 9871 21.63

USsA. 10,7 3372 1.39
United Kingdom 69 2713 5.94
Taiwan 24.2 1941 4.25
India $25.9 1125 2.46
Other 18 countries 33.4 7.166 17.01

4-208.



(4) Issues and Ccuntermeasures_ T o

(4 1) . Tool and Die lndustry _' o _ : : T _ 64
'One of the drfferent char’icter istics of the mold mdustry from other general mdustnes is
that. most ot the products are produced smgly in accondance wrth customers diverse

: spemflcaflons Therefore, it is essentlal to organize well a combination of abilitics of mold
designers and draftsmen and skills of mold workmen, in order to produce high quality
molds. _ -

However, the actual SItuatlons are quite dlfferent from the above as mentloned previ-
ously. Tt is still in the prurutlve tevel from every point of\frew R _
Furthermore with the advmcement of mdustndhzatron in the countly, the dem'mds for
more comphcated and sophlstrcated molds would rdpldly mcrease in the near future.
Therefore it would be an urgent jssue to be solved to educate and train mold productlon '
engmeers and workmen in quahty and quantlty. It will take a long time to develop human
resourees, whereas equipment'.and ‘machinery are comparatively easy to introduce if
f;nancral condltrons arc sat:sfred

For thls reason strong and effectrve po]acres should be estdbhshed and 1mpllmented as
SO0 as possab!e '

.Therefore the issues on the human resources will be highhghted hereinafter from among

the various potentral problems of the mold 111d1!stry in Thalland

A. Educﬂtion and trajining of apprentices._
‘A Mold Inriustry Course’ shounid be more increased or e'stablis}led' iu ihe existing
technicla'l. high schools and voca'ti-o'nal training schools. In technical high schools,
'desrgners and draftsmen relatmg to mo}d productlon should be mtcnswely educated
“and trained with emphasrs on basrc subjects such as mathematrcs physrcs strength
_of materials, heat’ treatment, and produc_tron engmeermg. In vocatronal_tlammg
schools, basic skills and technologies of machiniug; grin(i:ing, finishing and'reéding
production drawings should be emphasized in relation to operation and maintenance
techmques For advanced courses, operation techmques of qualily machines such as

EDM, jig borers and NC machmes and measuring techmques should be taught.
B. Re-education orre-training of leading enginecrs and-'coutrollers in firms.
In general, there are few opportunities for leading engineers, controllers and techni-
“ciang of firms to be re-educated or re-trained after joining the firms, particularly
“for those in the small and medium scale industries. However, for 'rapidly"progressing

and developing industries as the chemical, electronics and mold production, it is
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(4-2)

essential that they upgrade their technologies at ail times to suivive in a highly ‘com-
petitive lﬁa_rket. For this purpose, it is recommencled that organizations like insti-
tutes should be established with such functions and activities as mentioned above.
In these organizations managerial technologies such as quality control, production
control and marketing research as well as-teclinical matters should be covered.
Furthermore, information’ regarding domestic and foreign technologies should be:

gathered and served to the private sector,

Supporting services for small 'md medivm scale industries.
As observed through the survey, _most of the mold producting firms are small in
smle and they have strong desires to use Jngh quahty nmchmes However, they can

not afford to purchase them for shortage of 1nvestmcnt funds, sklllcd workers and

_experlenced_engmeers. To resolve the situation, something like a ‘Service Center’

for small and medium.soaie industries should be established.

The éervice centers should be furnished with such equipment which can not be easily
purchased by the firms as special m achine tools, measuring instruments and testing
equipment. The . center should also serve the firms’ special machiniog jobs and
mspectlon at reasonable fcos

Fmthermore training sew:ces on these fac;htles should be available if requ;red by

the firms. Roving extention services should also be undertaken,

Gear Manufacturing Industry

Except for the forelgn fmd few domeqtlc gear manuff:cturer‘; most of the gear shops are

still in the pummve stage of technology level. However they may not be aware of their

sstuahons and technology fevel. Tt is also a fact that they are anxious for new quality and

h1gh product;on machmes but cannot acqu:re due to financial lmntatlons

Considering the Sltuatlon, the fo]lowmg recommendations are proposed.

A.

Supporting services for small and medinm firms.
A sefvice center should be established under a suitable government organization.

Functions and activities thereof are as follows:

1) Job service of special machining and inspection to small and medium scale

111dustry
The centex should be equlpped w;th spcclal gear makmg facilities and measurmg
ms_trpments and serve prod_uct;on_and mspectlon at reasonable fees. Further-

more, 'ﬁra:inin_g on these _}facilities should be available, il required,
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2)

3)

4)

Examples of the facilities to be prepared are: hdbbing machine with crowning
device, gear shaper, gear gri'nder, gear shéwi_ng machine, straight and spiral bevel
gear generafor, lapping macl_line, profile and lead tester, pitch tester, hob tester,
surface roughness testéi‘,.tooth contact bench test equipment cte.

Roving extention service and coinpiling manufacturer lists,

The center should undertake roving extention services mainly to sma_ll/medi'tun
scale firms with portable measuring instmmeaits.'Technical advices and co.nsultau '
tions should also be offered.

Through this extention services, information of the surveyed manufacturers.
should be collected and compiled in the list, Production capacity, kinds of gears,
maximum accuracy, facilities, number of embloyees and usage of pgears etc.
should be listed. |

Drafts of gear quality standards. _ N _

Gear quality standards should be prepared in accordance with international
s‘tandards such as ISO, AGMA and 118, and proposed to the relevant government
authority in charge of industrial standards.

Manufacturers should be classified in accqrdance with the quality standards.
This list can be distributed to foreign and local large firms and it may be useful
to increase subcontracting jobs from large firms. '

Seminars and traiting courses on practical gear design and production
technology. _ _ |

The center 'should céhduct seminars and tra'ining courses on gear design and
production technology. An example of_a course curricuium is shown in Table

4.4.3-23.
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Table 4.4.3-23 - Cuiriculum of Gedr Engineérin_g Course’ -

Course o L ' ‘ Contants_
Practical Gener'll :
Gear De51gn o Power transmzssmu syslem
and e Typesand apphcahon
Engineering e Kinds and feature of gears

e Kinds of tooth form -
@  Bearings .
e Coupling, brake and clutch

Fundamental Gear Design
Design process, flow chart

“Design conditions’ _
Decision of gear specification
Shafﬁng, bearing, key, seal and ‘coupling, etc. -
Gear housing
Lubrication system

@ ® & % o ¢ . @

Drawings

Advanced Gear Des:gn
e Forced lubrication system system demgn loss power supply

oil guantity, etc.

Vibration; torsional; lateral and axial
Qil film on tooth surface

Tooth form modification

Profile shifted gear

Shaft alignment

Differential gears

e & 2 @ 9@ 9

Applied C;ear Design

e Marine use gears

@ Industrial use gears

e (iear for farm machinery, constfuction
machinery and machine tools, etc.
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Table 4.4.3-23 (Continued).

. Co_ursé S . ' Contents
Practical ‘Seminar for User$ _ R
Gear Design . Selection of gears, coupling and chutches
and o Maintenance -
Engineering o Gear troubles
{continued) e Purc'hase'order sheet

; Speciél Seminars
e Standardization.of gears
] Plannrir_lg'rof gear;shop consfruction
°. Developmenf and Lab:.'test.
e Tooth profile theory, etc.

- Productjon o
® Process and procedure
e Production facilities
e Production technology
© Assembly and check items
e Tool regrinding and maihtenance
& Machine mainienance and repair

Inspection

e Gear inspection by process. -

& Inspection instruments and technique -

e Inspection record and application to quality control
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444 Hand Todl
(1)} Introduction
Hand tools have been indispensable for human life since the primitive ages. The 'typ'e and
number of hand tools are countlessly numerous. From amo'ng them “hand tool for indus-
trial use was specsfmally c¢hosen as one of the target items for the study '
Although some 350 firms were surveyed in order to study the present 51tuat10n of the
metalworking industries forcusmg on the small and medium scale mdustnes only a few
firms produce hand tools, and only one questionnaire for hmd tools was collected. Two
possible reasons could be given why more firms wele_n_ot mu_veyed. Fnst,_hand tool
manufacturers are limited in rumber in the aciual surveyed areas. Second, marunfacturers
are existent, but they were not selected by chance as samples for the sufvéy.
The former rea_so.n would ‘be probable, because ‘otheér studies on the tool industry in '
Thailand were undcfté’ken before Ol.ll" survey, though’ t}iey were not so many. According
to the reports of the these previous studies, it was pl'bxiéil fllat the number of tool manu-
facturers are at most several. ' |
The latest study on Thai .tool industry is a co-research titled *Research on Technology
Sharing and Transfer among ASEAN Countries’, which was undertaken in the period of
July 1982 to September 1984 by the Japan International Cooperation Agency, JICA and
the Technonet Asia. In this project, hand tools were selected as one of the target items,
and Thai hand tool industry was studied.'Howeﬁeﬁ*, only five manufacturers were sur-
- veyed. - '
As aforementioned, only one questibnnéire was collec‘ied thfcugh the survey, therefore
the abovementioned JICA-TECHNONET ASIA Co-research report (hereinafter referred
to the ‘SOT Report’) will be quoted for the fact finding on the situation of thé Thai hand

tool industry,

) Presént Situation of Thai Hand Tool Indust.ry

1} - General Aspects

Severdl manufacturers which produce hand toois for mdustrni use such as hammer, hack-
saw, vice plier, wrench, spanner and file are existent in Thalldﬂd They are mostly located
~ in the capital city, Bangkok and its surrounding areas.

Spanners and files .ar'e still inn the test proc_luction stagé and are not yet sold in the market.
Prbduction amounts of vic'e pliers and wrenches are very limited, whereas hammers and
.hacksaw blades are produced in commercial quantity.

These hand- tools could be manuf‘tctured by small-scale facilities, which do not require
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large investment for the equipment and advanced technology for production. Therefore,
it could be said that these hand tools are appropriate to be produced by small and medi-
um scale enter prrses in developing countries, _

Furthermore, there exist-some developing technologies such as dre forging, heat {reatment
and tool and die, which means that the fundamental technoiogles for hand tool industry
have:'rh'e'ldy been available; an'd'also means that it would be rather easy to start up more
advzmced tool industries such as spanner wrench, drill and tool bits.

However, some issues are observed inn the fool malket of the country. A great deal of
_mlported products are abundantly ﬁowmg mto the market froin China, Taiwan, India,
Japan and West Germ'my, efc., and consumers do not feel mconvenrenccd wrthout do-
mestically produced products Theretore it’ would be difficult for new local entreprc—
neurs to penetrate the hlghly competltrve mdrket Moreover there are no supportmg ’
orgamzailons in the government and public sectors which give techmcal fm'-ulcral and
political ﬂssrst'mces to the mdustry '

hnports of hand tools have bcen incréasing gradually through the years. The unport '
amount was estimated at some five mrlhon Baht in 1981, and it was approximately doubl-
ed in 1975. Imports would inevit_ably.increase with the industrialization of the country,
if the-sitrletiorr_rs left as it'is. - _ .

Table 4'.4.-_4-1 and Fig. 4.4.4-1 sh'ow the import aspects of hand tocland cutting tool for
seven years since 1975. Table 4.4.4-2 shows detrriled aspects in'the latesr year 1981. For

comparing other Asean co_ur_ltr_ies’:situation, Fig. 4.4.4-2 will be available.
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Table 4,4.4-1

Thailand - Export/Import of Tools

COUNTRY NAME : Thailand

TARGEY PRODUCT
Hand Tools and Cutting Tools

WIr 1¢70 1915 1978 1977 1974 1279 T 1980 [k71) REMARKS
‘saw, wrench B
sr.v%im'ler'.1 stic faht
file, piie
AU x1ef 203.7 3
~ e
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i~ Index

based on Cutient CIT Price (Baht)

Index : 100 of 1975 A A
Source: Foreign Trade Statistics ’
Hand Tools A
BTN: 8202, 03, 04
——— Cutting Tools
s00 BTN: 8205-22, 24, -26
. T A A . Tool Tip
BTN: 8207
30 0 K
. \
300 &
200] \ A ' /x
\ /‘//>< P
100 /\/ \\/ -
ﬂ._‘
|
: S : 1 ; : ! '. —
70 Y5 Y6 7 78 Y79 o 81 a9
—_— Year
Fig. 4.4.4-1 Thailand - Import Index by Target Item
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Table 4.4.4-2

Thaitand, 1981

(Yalus 1n Baht thoutand CIF)

‘Deamark
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51N ko, 1tem Quantlty Value | Main Onigln Comatnith of)
8202 60 L T | e
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2)  Background Information
- Firm A . '
Location _. 5 : Bangkok
Establishment - 11962, -
No. of employees = dppl‘Ole‘ltE]y 90 pelsons
Products: '_  : hammez wrench; chiesel, bolt and nut
Pl‘oceqq' ' o 'forgmg, heat treatment machining
Some 12 000 hammers and 4,000 wmnches were produced in 1982 “and they were
mostly sold in the country. Raw materials are tmported from J'\pfm ‘West Germany
and Sweden. ' o
The shop is equ]pped with broaching machme copy nullmg mdclune preumatic
| hammer and batch- type furnace as well as ordinary machme tooIs such as lathe,
shaper and drilling machine. They had abundant jobs’ _and the employccs worked
for some 70 hours a week with overtime.
Firm B
- Location : Bangkok
Establishment o 1965
No. of employees : approx. 50
Products * - hammer, door hinge, steel angle for shelf, etc.
Process o : sheetmetal working, machin.ing
Sonie 100,000 hammers of cast iron were produbed in 1982. The major process of
the shop is sheetmetal works although they are equippéd with some machine tools.
Firm C 7
Location 1 Bangkok
Establishment . 1975
No. of employees : APPIOX. 50
Products 1 vice plier, woodworkmg saw .
Process mauhmmg, presswork, heat treatment by salt bdth platmg

~In 1982 some 12 000 v1ce pllers and 10,000 saws for woodwo;kmg were ploduced

The annu'tl ploducnon capacity for vice plier is 60,000 pieces. Raw material cost is

: estlmated at 44/0 of {otaI cost. Raw materials are imported from Japan and West

Germany.
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FirmD .
Location : Bangkok

| 'Establ.i‘s_;lunqn't- o _19‘70 _
No. 6fe1ﬁployecs_ D applox 40
P'ro_duct_s . : __hacksaw blade hand hoe, fﬂe (test productmn)
IProcess o o nnchnung, heat tredtment mducnon hardemng, plcsswmk

About 30 of 40 employees are engaged in the plodmnon of hacksaw blades who
are mostly women. Besides producing hacksaw blades and hand hoes for agriculture,

job orders for high- frequency mducnon hardenmg of ball joint compomnts and
gears from Taiwan were undeltaken Furthermore they were Cfurymg out test
productnon of files on machmes developed by t}lem In spite of al 2 mllhon blade
production capaclty, the output iin 1981 was. 600 000 pieces only. Most of the
products are distributed through whoIesalers throughout thc couniry and sometnnes
to other Asean countries. Cost of raw materlals Cr-Mo steel from Japan is estimated
to be approx1mately 60% of total productlon cost

Another hacksaw blade manufacturer is in existence in Bangkok These two firms

produce almost 100% of the hacksaw blades in the country.

FirmE
Location : Samatprakarn, a suburb of Bangkok
Establishment : not specified

No. of employees : approx. 50
Products 1 more than 300 of forgings

Process * free and die forging, machining, heat treatment

This is one of the largest forging factories in Thailand. Spanners and wrenches are
still in the test production stage. Tool and die requirements are also made in their
machin e. shop. . _

However, should they have_the _iﬁtention of producing spanners and wrenches and to
‘be able to. penetrate the tool market in the country, it is recommended that they use _
more specialized and sophisticated equipment and to prepare the production line
according to cost reduction and mass-productioh principies. Job order or intermit-

tent production system is not advisable for the hand tool industry.

Finm F: Wholesale retailer of tools_
Location : Barigkok
Iigtablishment ;1976
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No. of employees : approx. 45

The firm deals with many sorts of hand tools, i:tl'ttin'g tools, il\_dustrial‘materials and
electrical machinery, elc., most of which are imported except for domestically made
hammers and hacksaw blades. ' - |

These goods are (hstnbuted in the whole country, 30% of which are to retailers and
70% are directly to consumers.

The main coustries of origin of imported products are adviced as follows:
Tool bits . Sweden and J ap_ah'

Drills - Brifain, Japan and China

Metalsaws and blades :  Britain, USA, Japan and China

Files and raspﬁ 1 USA, J:apan and India

Wrenches and spanners: Japan and India '

Pliers . Japan and China

Hammers - West Ger many, USA, Japan Truwan and China

Furthermore, the distribution channel of hdﬂd tools i ES in genclal as foltows:

for domestic products
Channel 1.  manufaciurers—agents—retailers—conswiners

Channel 2.  manufacturers—wholesalers—retailers—consumers

for imported products

foreign manufacturers—importers—retailers—consumers

Taxes on hand tools are usually levied as shown below:
Custom duty  30% = depending on sort of tools
Trading tax 1%
Local tax 7%
The abovementioned aspects of five tool manufacturers and one wholesale-retailer
were mostly quoted from the previous ‘SOT Report’. In addition to these firms, one

manufacturer is added which is the only firm serveyed by this project, as shown

-hereunder.
Firm G _
Location : Samatprakarn, suburb of Bangkok
Establishment : not gpecified

No. of employees @ approx. 50
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“Products : carpenter and home use hand tools

The output in 1983 was seme 12000 pieces of carpentry and home use hand tools,
which were sold mostly in the region. '

Raw materials are high carbon steel and alloy steel and are dié~forg’ed to make .the
prbducts. _ ’
Their shop is ecjuippecl with pressmachines, milling machines and surface grinders
besides ordinary machine tools.

They also have an electric heating furnace but have no heat-treatment furnace.
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3)  General Opinions about the-Too! Industry

{n the pr‘e\rious:SO'F'_Projeciq research was carried out to ascertain the reaso_n_why tool
industries have not been successful in the ASEAN countries, For this purpose, question-
naires were distribute_d_to persons who were interested in these indusfries _in(_:luding'manu»
facturers. '

Collected data from samples are so limited that their characteristics by occupation cannot

be analysed and concluded. Their opinions are briefly shown as follows:

(1) Market Situations _
a. Market .size is very limited because of the slow development of the metal-work-
ing industri.cs, and minimal distribution of the products domestically.
b.. Many foreign competitors flow into the domestic markets.
c. Consumers prefer. foréign goods and have prejudice against domestic ones,
because they are more durable, relatively cheap and easily available for various

Hses.

(2) Manufacturers Situations

a. Domestic ones are more expensive because of high cost of raw material, low
productivity and difficulty of mass production which is caused by poor equip-
ment and small size market.

b. Poor quality of domestic products, which is caused by poor inspection tool and
technique, lack of quality conirol concept, shortage of engineers and skilled
workers, poor quality of raw materials and heat treatment.

Shortage of sales network and advertisesment,

d. None or few entrepreneurs have the intention oféetting up a tool making enter-

prise, because of the large investment requirements, difficulty of getting raw

materials, difficulty of getting immediate profits and small market size, etc.

Also, most answers point out the lack of government supports like taxes, financial aid and

the preferencial treatment given by foreign competitors.

(3) Major Issues and Recommendations Thereof

The vital issue in file devclopment of the tool industry in Thailand is the indifference of
the consum;ers to locally produced tools and also their unawareness of the importance
thereof. Presently, most of the tool consumers do not feel inconvinienced and are satis-
fied with the statusquo be.cause they can easily get various types of imported tools at

' cbmpél‘ativeiy cheaper prices. Furthermore, the government and public sector also do not
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have any interest in‘this fleld be(‘ause tool mdustry is a small venture compared to other
major mdustrles such as energy 'md power mdustry, automobr!e and shtpbunldmg indus-
tries- and chemic'al mdlmtrles Moreover the nnport of tools is much smaller in amount-
than the 1mp0rts of the major 111dustr1es o _
On the other hand, the government of Th’niand has been makmg an effort to modermze
and mdustnahze its eountry and acknowledged the Jmport'mce and nece551ty of small and
med_l_um scale industries; above all, labour intensive industries, because their labour forces
have gradually increased year by year and unerployed, jobless po'tentia'l workers artc one
of the serious problems of the country. In line with this, the development and promotion
of the tool industry should be re-considered. _

However, should the situation be left as it is, it would never improve. To improve the
situation, strong and effectwe governmental or public assnstances shouid be expected
CIOSer related to the long—term arld short-teun national development plan of the country.

_ "They should be rmplemented as surtably and consistently as possrble
: The followmg recommendanons are bemg proposed to 1mprove and deveiop the tool

1ndustry in Thailand.

) l) Orgamze a Government Authorlty in Charge of the ’I ool Industly

_-Tlns should be orgamzed under the most appropmte adnumstratwe authouty of the

government for example under the Department. of Industual Promotlon or. under the
: Department in charge of smail scale industry promotion. Should it be difficult toset up a
new organization, then appoint local officers to take charge on a concurrent basis.

The functions and activities of the organization are recommended as follows:

a) Research and Analysi:s of the Whole Aspect of -Toel .lndustries.,_ in the Country

All kinds of tools ntade'tn' the whole country are researched and analyzed.

. D(’)mestie,Pre-dlret_iett by Region _
No. of 'manuf'ieturers' .kinds ofproducts':output No. of employees, facilities,
market aréas, diStI‘]buthn routes, kinds and consumptlon of raw materials,
cost market pnces ete.

e Export. and Import Aspects
Quantlty of export and’ nnpo:t by commodity aind by country, No. of ex-
poriers and rmporters, amount of {rading, etc.

¢ Wholesaler and Retailers

Amount of sales by cornmodity, distribution route and area, No. of firms,
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Their produects Blades

Annealing Process

Photo 4.4.4-1 Hacksaw Blades in a Thai Firm

4:226



2)

example:
domastic consumption by commodity, demand forecast, finding problems on

technology, financial, management and marketing etc.
b) To make policy and developnient plan
On the basis of the above research and analysis, concrete development plan and
policy should be made related to the national development of the country, for
example:
o which products should be produced by domestic firms,
e which products are dependent on import,
® which products should be localized,
e which products should be produced by government leading,
¢ re-study on impoft taxes, trading taxes, financial support,
e what o do for technelogy improvement or development
e statistics data should be gathered regularly,

e promotion to set up industrial and commercial associations

Organize a Tool Industry Association in the Private Sector

The functions and activiiies thereof are shown as follows:

3)

e Promotion and distribution of domestic products
o distribution of general catalogs of domestic products
o publish association bulletins
o exhibitions
o Cooperation to improve technology level
¢ technical information
o seminars, symposium, study tours
e Statistics of outputs, employees, material consumption
e Recommendation and requirement to the Government
e Joint Procurement of raw materials
o standardization and limitation of kinds
o measures for prompt purchase
e Financial mutual aid

e Promote cooperation among members, etc.

Support the Tool Industry by Technical Institutes
e Conduct technical seminars and training courses on material, forging, heattreat-

ment, tool and die design, production technology and facililies, etc.,
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PIOV!(IL roving extention services for small ;md medium scale industrics throunh

mobil 1ounclmg tours
Research and exper;ment on the basic technology for tool. manufactme and offer

the data to the private sector

Prepare: and offer domestic and foreign iechmcal informations such as technical
papérs, technical magazines and other publications,

Issue technical bulleiins and newsletters

Draft industrial standards and proposals to the relevant organizations.
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4.4,5 MACHINE TOOLS

1)

' (1) INTRODUCTION

Baekground : -

In 1977, 18 of the Ministry of Industry, Thailaid issued & survey report on the
‘machine tool industry of Thailand.” -According to the report,” 18- companies

were engaged in the manufacture of machine tools for metals at that time. Of
these makers, 9 makers were enga‘ged in the manufacture of 'ctitting machines
(whlch are clasmfled as t1p~removmg ‘type machines, such as lathes, shaping
machmes, dmllmg machmes, etc) and the remainder in the manufacture of
forming meehmes {which do not produce tip sueh as pressing - maehmes,
shearmg machmes, ete ) The éstimated productlen_m both sectors _was
amounting to approx. 990 to 1,280 ";pieee:s"- {no production statisties available,
ISI's ‘estimated value) and this fact suggested that the way to’ the substitution
of domestic prodicts for imported ones' be paved by the mass production of
simple lethes, drilling machines and compenents thereof as well as repair parts
for 1mported machinery to be undertaken by local emterpmses in Thaiiand in

the f uture

During the period of 1979 to 1980, Entwickluﬁg's. Beratung EB GMBH, West
Germany, co'ndeclted a. eomprehensive survey on _the'rﬁachine'tool industry in
Thailand with the co-operation of IFCT, BOL The EB report issued in 1980
gave several 1'ecom1nendatiens', on 'the. ground that no competitiﬁe machine
tool industry capable of 'heveiﬁg a good command of up-to-date :tec}iniques
could be brought up unless the goverhmental. intensive guidance and promotion
measures are implemented, as a result of the "'siurve'y on the stetes, demand
tendency, ‘technical 1eve1 of the machme tool mdustry in Thailand. In
particular, metal cutting machine tool industry is one of the most d1fficu1t
seetors in developing countries as being called for a high grade of design and
engineering,' produetion technique and technoibgical developing ability to meet
the requwements for comphcacy and hlgh—premsmn such as 1n the mechanizm
of power transmlssmn, since rotatmg speed feedlng speed vary by the
materials, size, hardness and roughness of machlned surfaces. On the other
hand, forming machine too]s are less dlfflcult in such technicalities as
construction, precision than metal cutting machine tools, The report
suggested that no particular governmental sssistance was needed for forming
machine tools.
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In 1979, the second oil erisis threatended Thailand economy to reduce capital
investment drastically, so that machine tool imakers underwent heavy damage
and were obliged to change or close their business one after another.

Durmg the period of 1982 to 1983 Japan Internatlonal Co"operatlon Ao‘ency
(JICA) erried out the joint research pro;eet "SHARING & TRANSFERRING OF
T}:.CHNOLOGY -AMONG ASEAN COUNTERIES (SO'I‘ PROJECT)" “In this
project, factom_es ._g_md_ governimental orgamzathns .r_elated o ma__chme: _fool
industry: were surveyed (particularly for metal eutting -maehi_ne ‘tools) in an
attempt to grope for sharing th=e_' seed teé;_hnology existing in ASEAN regibﬁ.
These surveys cl’ari__fied that the nine. (9) makers reported in 1977 _redﬁce_c_]_ to
as small'_as. 2 in 17983.' Of these 2 makers, one was manufacturing lathes and
shapérs .and the other shapers. ‘In .particular, the. former is the only one
specialized in this field within ASEAN countries except for Singapore.. Total
production by both makers .'am_ounts to 50 to 80 pi.eces,'thel share of which in
the total amount of impoft of 21,2.00 pieces .(metal cutting machine. tools in
1980)is neglisible. Production statisties for machine tools is not yet available.

Table 4.4.5 (1)  Domestic Production of Cutting
Machine Tools in Thailand

1977 . % | 982 %2 -,

No, off Production . No. of | . Product_ion
Firms | Pleces | Value M.B| Firms] Pileces| Value H.P

Lathe (160~ | . I ' i e
380mm centre 6 1200-300| 12-15 | 1 | 30-50 [24-4.0
he1ght ) . . | |

Shaper (500- 7 |160-200| 4.5-5.5 ‘| 2 20-30 | 1.6-2.4

800mm-stroke)- L L
Dh]hng Mach. [ 2 | 70-1007 0.9-1.3 - - -

(12-13mm d1a) ’ o ; ' : __,,;_

Tota] 15°. 1 430-600§ 17.4-21.8 3 50-80 4-6.4

*1. Industrlal Serwce Institute, Status Report of Machme Tool Industry in
Thalland 1977.. '

*2 Field Survey of SOT Pro;ect from Janauary to May 1983
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~ Sinece machine tools are capital goods that are effected by the :'flruc'tua'tiori in

business activity, particulai'ly by the trend in equipment investment, and they
are also h1gh~technology produet% neces;tatmg a great amount of mvestment
sophnstlcated engineers and skilled labor, they are the most difficult field as
for n deep—rooted busmess to” be undertaken in’ developmmg countries,

Inves tors, entrepreneurs and forelgn eapitals are hesxtatmg to launch into this

field under such sevére condltlons as weak support’ mdustmes hmxted markets,
strong overseas products, low-priced second-hand mechmes and _1ow-prmed
imported - maéhines from NICs. As the survey under SOT project was
condueted for tip-removing type machine’ tools for metalworking, the -actual
state of metal forming machine tools such as pressing machines, shearing
machines, and woodworkmg machine tools is indistinet. as being excluded from
the survey. Furtnermore, no production statistics are: avaﬂable Since,
however, the degree of difficulty in constructlon and prec1smn in the latter
sector is no as high as in the sector of metal cuttmg machines as suggested by
EB, several makers are engaged in produection activities.

Firms involved in this survey :

Firms dealt with in this seection are 13 manufacturers fha_t_: gave an answer of
"yes" to the items concerning the metalworking and woodworking machine
tools in the questionnaire Q05-02-01 to medium and small seale firms in
PART-1II, out of about 350 firms subjected to the present survey. The
composition of firms was; 5 ; lathes, 6 : drilling machines, 5 : shapers, one ;
pres_sin'g ~machines, 2 : shearing machines, one : - punching machines, for
metalworking .and one : lafhes, 3 : drilling machines, one : planers, and 2 :
others, for woodworking. The reason that the total number is more than 13 is
attributed to some makers coneurrently -engaged in making other kind of
machines (Refer to Table 4.4.5 (6)-Q04-02-01), These enterprises are not
always making a eomplete set of machine unit, but are mainly engaged in the
production of machine -components on a. subcontraet basis. The two (2)
manufacturers which are preducing metal cutting machine tools surveyed
under SOT project as referred to previously are dealt with es- paren! companies
in PART-L,
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(2) RESULTS OF SURVEY ON CURRENT FIELD SITUATION

1) Outline of Enterprises under Survey

i

Firm Age, Capital and Legal Status :

Qutline of enterprises dealt with in this section is summerized on the
basis of factory survey by questionnaire in terms of ag‘é of the firm,
registered ecapital, legal status of business, factory site, building,
total number of employees as follows :

Table 4.4.5 (2) : - Table 4.4.5 (3)

Age of Firms Registered Capital
(Q01-00~01) (Q01-01-01)
Freq 2 Registered
- : Freg %
1. Less than 2 years 0 0 Capital (H) : ) :
2,2 - :
3 6—105&{:::5 g 1504 1. | Lass than 250,000 7 | sae
4 11-20 years 5 {385 2. 250,001-1,000,000 4 | 30.8
5. 21-30 years 3 | 3.0 3. 1,000,001-4,000,000 1 7.1
5: More than 30 yrs 3 23‘0 4. 4,000,001-16,000,000 I I |
Total 13 |100.0 Total 13 |teo-0

The age of firms falls under a relatively long one, such as 38.5% for
11 - 20 years, 46% for more than 20 years and 15.4% for 6 - 10 years.
{Table 4.4.5(2), Q01-00-01) '
Registered capital of 13 makers is classified into less than B250,000
for 7 makers (53.5%);, B250,001-1-1,000,000 for 4 makers (30.8%),
$1,000,0001-4,000,000 and 184,000,001-16,000,000 for one maker each
(7.7% each). (Table 4.4.5 (3) Q01-01-01), '

Legal status fo business of 13 makers in total is classified into family
business/single pro’pr'ie't()rsh'ip for 5 makers (38.5%), parinership and

" company for 4 makers each (30.8% each). (Table 4.4.5 (4), QOT)
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Table 4.4.5(4) Legal Status

o (QOT“Ul)
: : BB Yreq v
I, Fémily business/single proprietorship 5 iB.5
2. Partnership 4 30.8
3. Company 4 30,7
4. Cooperative - -
5, ‘Joint venture with foreign firms - -
6. Government company - -
1. Foreign-cwned - -
Total ' S 13 100.0

Each of factory estate, building structure and floor area maialy falls
under a small-scale one of less than 2,500 m2,

Table 4.4.5 (5} Faectory (ies)

(Q51-03)
(a) TFactory estate (b) Factory Building
(Q01-03-01) (Q03-04-01)
63-61 —a4-01
Fr %
Estate (m?) ed Factory building Freq LS
2
1. Less than 2,500 7 | 53 floor area (m’}
2. 2,501+6,300 4 30.8 1. ILess than 2,500 11 84.6
3, 6,301-16,000 1 7.7 2. 2,501-6,300 1 7.7
4. 16,001-40,000 1 7.7 3. 6,301-16,000 1 7.7
Total 13 J160.0 - Total 13 {lvo.o

The number of both male and female employees is classified into:
less thanx 6: one makers (7.7%), 7-16: 4 makers (30.8%), 17-40: 5
makers (38-.5%.), 41-100: 2 makers (15.4%) and 101-250: one maker
(7.6%). The share of family business and small enterprises (less than
40 employees) is 77% (Refer to Table 4.4.5 (13), Q10-00),

ii. Main Products

Table 4.4.5 (6) is a summary of the results of answers to Q05-02-01
on main products. Besides machine tools (for metalworking and
woodworking), these makers are mainly engaged in processing basic
metals and articles and component parts such as for industrial

machinery, agricultural machinery and automobiles.
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Tablel 4.4.5 (6) Commodities by Kind

- (Q05-02~01)

Name of products - |Preq LY
Basic metals & articles

thereof )

2, Cast iron products 6 6.2

4, Steel iron 1 7.7
11, Founded ) -1 7.7
15. Punched/pressed 2 15.4
16, Pent or otherwise machined 3 23.1
Hand tools, cutlery

29, Pipe cuttex 1 7.7
Industrial machinégi

43, Pump, centrifugal 2. 15.4
46, Pump, hand/foot operated 1 7.7
47. Pump, other 1 1.7
53. Civil, structural 1 4 7

construction machinery )

Agricultufal machinery

61. Farm tractor 1 1.7
Machine tools For metal

working

7. Lathe 5 3B.5
72, pri)ling machine 6 46 .2
73. Shaper’ 5 38.5
74, ‘Power press m/C 1 7.7
75. shearing m/c 2 15.4
76. Punching/notching m/fc 1 7.7
Machine tools for woodworking

77. Lathe 1 T.F
78. Drilling m/c 3 23.1
79. planer L3 7.7
80. Qthers 2 15.4
Vehicles

81. Motor cars, jeep & vans 1 1.7
B2. Truck, bus 2 15.4
Miscellaneous

92. Pipe work 1 1.7
94. Electrical machinery 1 7.7
ijtal 13 400.4J

The share of each produets by category is classified into '41-60%' for
4 makers {30.8%) and '61-80% for one maker (7.7%) in the sector of
‘capital good (i.e. machine tools and industrial machinery) and 'less
~than 20%' for _other_slrin the seetor of components for.consumer goods
_'(,i‘.e. auté_mobiles,_ pumps, ete.) and these figures therefore eclarify
_t._hat”_mémy factories are engaged in processing various products

co’neﬂrrent@y.
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Table 4.4.5 (7) Main Products and Processings

- (Q05-01) :
share | {2) 1 {4} {8) ]
Category of products ite sales 0-20% 21~-40% 41-60% 61-80% 81-100% Total
Freq % Freqg L3 Freq % Freq % Freq % Freg %
Machines and parts thereof . '
01-01. Complete machines for Capital . B 6=l ..5 - P~ 4 30.8 1 7.7 -~ - 13 100
gaods o .
01-02, Co_mplete machines for Consumer u- 84,6 e 7.7 _ _ _ _ % 7.9 13 100
goods )
01-03, Parts, component for Capital 10 16.9 2. li5.4 - . 1 7.7 - N 13 100
geods .
01-0‘1. Parts, component for Consumer 12 92.3 1 9.9 = ~ R B ~ _ i3 100
goods :
01-05. Gears 13 X100 - - - - - - - - 13 100
Repairing and rebuilding services
01-11. Fov own products only 12 ju2.3} - - - - - - 1 7.7 | 13 |00
01-12, For domestic preducts 13 100 - - - - - B - - 13 100
01-13, Fer import products 13 100 - - ~ - C - - - - 13 100
Processing and/or éubcontracting
services
01-21. Machining B {6157 4 lao.s - FERER! - - 13 100
01-22, Casting 10 76.9 1 7.7 - - 1 1.7 1 7.7 13 100
01-23. Forging - 13 100 - - - - - - - - -
01-24. Heat treatment 13 100 - - - - - - - - - -
01-25. plating 13 100 - - - - - - - - -
0l~2b HWelding 13 100 - - - - - -~ - - -
01-77, Painting 13 100 - - - - - - -
67-28. Sheetwork/pressing 123 100 - - - - - - - - -
01-29. PFecision machining for gears, 13- 100 _ a _ _ _ _ N = _
die-mold, etc,
01-30. Others 13 100 - - - - - - - - - -

The share in machining is '21-40%' and '61-80%' for 4 makers each,
while the share in casting is '21-40%, '61-80%' and '81-100%' for one
maker each and these figures therefore clarify that specialization in

these sectors is in progress.
iii. Sales
a) Sales Amount and Production Orders in Hand

Annual sales amount is classified into less than B250,000 for 4
makers (30,8%), B250,001-1,000,000 for 2 makers (15.4%),
B1,000,001-4,000,000 for 5 ‘makers (38.5%), B4,000,0001-
16,000,000 and more than B16,000,001 for one maker each (7.6%
each). '

It is necessary to take precautions that small enterprises may
often give an answer of a purposely reduced sales amount to

outsiders.
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Table 4.4.5 (8) Annual Sates Amount (B)

L (Q01-02~01)
[ 'Saiegahmount_r_ . B
(B/year): o |Freg P W

1. Lese than 250,000 4 | 30.8
2. 250,001-1,000,000 2 | 15.4,
3. 1,000,001-4,000,000 | 5 .51
4. 4,000,001~16,000,000( 1 7.7
5. '16,000,001~100,000,000 1 7.6

. rotal : s 13 [1oe.0

Production orders in hand is clasified into "none" and "one week

or less" 23.1% each for 3 makers each, "8-15 days" 15.4% for 2
‘makers, "16-30 days" 7.7% for one maker, showing that the

majority falls under a short period group as against "1-5 months"
30.7% for 4 makers and “mo_t'e than 5 months" for none. (Table

4.4.5 (9), Q22-01-01)"

Table 4.4.5 (3) Production Orders in Hand

(Q22-01~01)
Fregq %

1 HNone 3 | 23,1
2. Ome week or less 3. 23.1
3. B -.15.days 2 15.4 "
4. 16 -~ 30 days 1 7.7
5. 1.-.5 months - 4 -} 30.7
6. More then 5 months - -
Total -~ S 13 | 100

Markets, Competitors and Complétitiveness

Markets of products are eclassified into 76.9% region/diétrict
around the location of enterprises, 46.2% province/state and
61,6% whole country of Thailand. Attention may be given to 2
makers (15.4%) engage_d in export to developing countries,
(Table 4.4.5 (10), @20-01-01)

Competitors are limited to local manufacturers because of 100%

domes_tic'prod\_x__cts,' o that there is no competition with imported

products. (Table 4.4.5 (11), Q21-01-01)
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‘l‘able 4,4.5 0) temtory Table 4.4.5 (11) Main

of Market . Competitors
(Q20-01-01) - , (Q21-01-01)
Freq 1} Freq | \_.
1. Region/Dirstrict 10 |176.9 Cb1. weeal | 13 w00
2. Province/State - 6 46,2 2. Foreign - -
3. Country 8 61.5 ? :
4, Developing ccuntries 2 15.4 Total 113 100
5. Newly industrialized cmxntrles mics)f - - R S— e
6. Developed countries - -
i "I‘ol:al ‘ 13 4200 .
Reasonable self-evaluation is given to the competitiveness in the
market as classified into 69.2% "moderate" and 15.4% each
'strong! and "weak". (Table 4.4.5 (12), Q28-01-01) '
Table 4.4.5 (12) Self Evaluation of
present position in market
(Q28-01-01)
Freq %
1. Very strong - -
2. Strong 2 | 15.4
3. Moderate 9 69.2
4, Weak 2 15.4
5. Very weak | - -
Total 13 | 100.0
iv. Employees

Table 4.4.5 (13) shows the total number of employees-and those in
production division (directly productive staff, indirectly productive
staff} and administration division classified by skilled, unskilled,
wmale, female and number of persons (@10-00), while Table 4.4.5 (14)
shows the survey results of average age, service years and wage of
employees. '.According'to these figurés, the directly productive
skilled staff in production idvision mainly consists of age of 26-35
years (84.6%) with service years of 6-10 (61.5%) and monthly wage of
B2,50-4,000 (53.8%). |
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‘Table 4.4.5 (13) Employees (Q-10-00)
{8) Number of Employees by Category

Hunber of Erployes {1 (2) 3} t4) 15} 16} %,

i ! Total
Classlf er]‘ - -6 7-16 1740 41-100 "101-250 251-630 63)-1600 "
Enplayee : . A
pirectly Broductive Staff . ]

00-01 skilled, male ¥rag, 3 4 & “ - - - 13
: : ) 23.1 0.8 6.1 - - - . 100.0
00-02 Skilled, female Freq, { 13 - - - - - - 13
vopero - - - - - - 100.0
00-11 unskilled, male * Freg. g 1 2z 1 - - . 13
o b 69.2 7.7 15.4 1.7 - - - '100.9
00-12 Unukilled, fansle Freq. 12 1 - - - - - 13
] 92.3 T - - - - 100.0
Indirectly Productive Staff
00-21  sSkilled, male Freq, {11 2 - - - - - 13
Al B4.6 15.4 - - - - - 100.0
00-22 3killed, female Freq, 13 - w - - - - 23
. . 100.0 - - - - - - 100.0
©0-31 Ihskilled, male Freq, 13 - 1 - - - - i3
t LY 9z2.3 - 7.7 - - - - 100.0
-00-32  hskilled, female Freq. | 12 1 - - - - - 13
- LY 92,3 7.7 - - - - - 100.0
hdrinistration Staff
00-4} Hale Freg. 1z 1 - - - - - 13
4 92.3 1.7 - - - - - 100.0
0D-42 Female Freq. 13 - - - - - - 13
) 100.9 ~ - - - - - w000
Sub-Total
00-51 #ale, total Freq. 1 4 5 2 1 ~ ~ 13
% 7.7 30.8 38,5 5.4 1.6 - - 106.0
00-52 fFemale, total. Freq. 11 1 1 - - - - 13
Y 84.6 7.7 7.7 - - - - 100,06
Total
G0-61  Total, nale +  Freg. 1 4 5 2 1 - - 13
female 3 7.7 0.8 3B.35 15.4 7.6 - - 100.0
(b) Average Age, Service Years and
Wage of Employees
pirectly Productive Stagf lndirec.tly Productive Staff
- tn/Semi~ un/seni- Admin Total
Skilled Skillea - EKil}ed Skilled Staff
rregl v | Freq b v Freg] A | rreq | freg| v | Freg ) 0
hverage Age ce0-03 | oo-13 00-23 03-33 " 00-43 00-53
1. lese than 15 - - 3 3. 10 | 76.9 i1 BL.6 2 15.4 10y 76.9
YEALE. ’ : o
2. 16-25 - - .9 692 - - 1 1.7 1 7.7 - -
3. Z6-35 11| Ba.B i 1.7 2 | 15.4 1 7.7 E] 23.1 3 23.1
4. 36-4% 2 | 1s.4 - - 1 7.7 - - [ 46.2 - -
5. Higher .than 46 - - - - - - s - 1 F.6 - -
Sub total 13, oo 13 100.0 -13- 100,023 | 100.0 13 {100.0 13 100.0
Aversus Stewh:e ¥r. . 00-04 nn-)4 Qn-24 00-34 - 00-44 Q0-54
1. Lese than 2 - - 9 65,2 W § 76.9 12 92.3 2 15.4 10 | 76.9
Years. :
2. 3-% 0, .3 |23 3 23.1 - - - - 1 7.7 1 i 7.7
3. 6-10 e | e1.s 1 .7 23.1 7.7 3 23.1 z . 15.4
4.0 1k-15 1 7.7 - - - - - 2 15.4 -0 -
‘5., Longer than 16 1 1.7 - - - - - - 5 3e.4 .
Sub total 13 [100.0] 13 100.0 13 [ioo.o 13 | 100.0 13 |100.0 13 }100.0
Avg Wage Per Kth 00-05 00~ 00-2% 00-35 $0-45 00-55
3. less than -~ - 1 3. 10 16.9{ 11  B&E 7  53.B| 10 [ 76.9
T1,000 . F . [
2. 1,001-1,600 ¥ S - - - - - - - - T
3. ';.eu:-z'.’sw £ 3 | 23.) L} 9.2 - - 2 15.4 - - 2 i 15.4
L4, 2,50044,000 R ‘1| 53.8 1 7.7 2 ] 15.4 - - 2 15.4 - -
5. 4.001-6,300 B 3 {2301 ~ S 1 7.7 - - 1 7.7 1 - 1.7
6. Higher than - - - - - - - 3 23.1 - } -
T 6,300 K R
sub total 11 fioe.o| 23 160.0 13 heo.o 13 | 10000 13 {100 13 {100.0
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The direetly productive unskilled staff consist of age of 18-25 years
(69.29%) with service years of less than 5 'yeét's (92.5%) and monthly
wage of B1, 6012 ,500 (69.2%)  On the 'o'ther hand, the indirectly
pr‘oductlve skllled staff consists of age of less than 15 years (76.9%)
with se_wme years of less than 2 years (76.9%) and monthly wage of
less than B1,000 (76.9%). Nearly the same tendency applies to the
indirectly pro_dudti:ve unskilled staff. Adﬁiiiﬁs’tl‘étidn division shows a
high level such as age of 36-45 years (46.2%) with service years of
11~15 years and monthly wage of more than ®6, 300 (23. 1%). -
As a whole, there is a high percentage young laborors of less than 15
years old (76.9%) with service years of less than 2 years and monthly
wage of less than B1;,000 (76.9%) but these figures seem to be lower
than. the : actual ones. Allocation . of personnel to principal
- departments such . as marketing/éelling, cost © estimation,
design/engineering and inspection is as shown in table 4.4.5 (15), Q10-
0t.

Table 4.4.5 (15) Employee's Number by Key Deparﬁnent

(Q10-01)

BRGIT 7162 | 3.01-03 4 5104

Marketing/ . |. Cost . Inspection/ Design/

Selling - ° Estimation. - QC Eng).nEerlng

Freq % ‘Freq £ Freq % Freg t
1. Hone 6 46.2 3 25.0 3 23.1 5 -55.6
2, One person 5 18,5 7- |'sa.3 8 |s1.5 2 22.2
3. 2 - 3 persons 1 7.7 2 16.7 1 7.7 1 11.1,
4. 4 - 5 persons 1 7.7 - - 1 7.7 - -
5. More than 6 persons - - - - - - 1 J11.1
Total 13 100 12 100 13 .| 100 ] 100

Attention is given to each department where persons in charge are
not specifically alloted. Especially marketing/selling ‘and

design/engineering are weak.

Moral of Employees :

Self-evaluation is given to the moral of employees, which is
relatively low in 2 firms but is moderate or high in other firms.
Table 4.4.5 (16), Q15-01-01.
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Table 4.4.5 (16) Moral of Employees

N

Education level of employees :

. Freq .'l_
11, Vafy low - L
| 2+ Relatively low L2 i lase
T 3. Moderate 5 38.5
4. Relatively high .4 - ]130.8°
5. High ’ . -2 §15.,3
6. Very high ==
Total 113 mé

-Education level of employees mainly consits fo gradutites of primary
school, secondary school and higher grade school. There are only 3

" inakers . and

2 - makers - -that recuited

the .- graduates

of

vocationél/trade/higher technical ._schdols and- -polytechﬁic/semi—

‘academic schools repectively. There are no makers that recruited
university gradﬂate_s. Table 4.4,5 (17), Q11-00,

Table 4.4.5 {17) Education Level of Employees

(Q11-00)
S e . bom w2 | oo 00-0¢ 09:05 pa-06
' Primary school Up to 3 year® ‘4-6 yrs higher _\'omtional/'nudc/ Polytechnic) Un.;:;ity
iver oY less ) se-conﬂary 57'1130: ! grade sc}.;oc?l T Higher Techoicel Scri-Academi
: Freg [ Freq L Freq v Freq “ T Pre-;m“ . —_L__ﬁ‘s .
. 0 - 3 23.1 ] 45.2 C 4 30.8 19 76.9 11. . .:4.6 13 100.0
z, -3 3 23.1 1 7.7 6 46.2 2 15.4 2 15.4 - -
3. 4-6 3 23.1 - - 2 1.4 1 7.7 - - - -
4 110 2 15.4 2 15.4 1 7.6 - - - - _ -
5. .11-20 . 1 2.7 1 3.7 - - - - - - - -
6. 'More than 21 1 7.6 [ 23.0 ) = - - - - o - -~
Total 13 100,0 13 109.0 13 190.0 13 toc, o 13 |100.0 B 100.9 ]

.v. SUBCONTRACT

a) Subeontracting Job In/Out :

Table 4.4.5 (18), Q70-00

_Ma_ker_'sfrecivinga subcdntract--_orders are elassified into 38.4%
constantly", 15.4%:"sometimes" and 7,7% "often", but there are

nb makers plqcing subcontract- orde'r's.-- {This answer conflieis

w‘ith,Table' 4..4._5 (19) where slubcoﬁtraeting'out for éasting and

heat tre_atmént is seen).’
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'I‘able 4.4.5 (18) Subcontractmg Job

1 o0o-011n | o00-02 out

Freg LI Freq *
1L.oNe 41 30.8 1| 100
2. -Rarely 1] .7.7. - -
3. ‘sometimes 2. |.15.4 - -
4. Often | 1] 7.7 - -
5. Very often - - - -
6. Constantly 51 38.4 - -
Total S . - 13 -|10G.0 . 1 100

"Subccntracted in pyocesse's'dre- classified into 100% jnachinihg,
50%  each casting and sheetwork/welding, and 40%. machine
assembly, Table 4.4.5 (19), Q02-01 .

Table 4.4.5 (19) Categoryof .~ Table 4.4.5 (20) Own use/

'subeontractmg m/out Lo : subcontractmg job in/out
01-0% Own | 0102 I | G103 Out | BI6T &m | B1-87 In | 0103 oot
Freq v Trea] % JFxeq A - : I—f'req Vo [Fregl v |Freg
1. Casting 1 1asf s|soof 2 las |4t ::;;1-"' & Repatr s {e6.7] &fsas| -
2. Forging B D - - e 27 -
i . < Auxfliary mateciats| 2 [ 33.3 - - -
3. :L‘;;::"‘k E & |.85.7 5 | sv.0 - - 3. Basic materials - | - - - -
9 . . .| 4. Standard componemf
4. Plating - - - - - - R - - -4 | 36,4 -
5. Machi N Rares )
. A::emgiy 3 | 42.9 4 |"40.0 - - .| 5. Fabricsted aoods - - 2 j16.2 -
! . : 6.
.16. Hackining & {573 {20 100 | - - ; ;‘:::Ef:::dgﬁs S Rl A N
;- ir"fwrk L IR - A e : tFabricated & z [33.3) 5a.5 ] -
i - e
" : 8. Others. - - - -
t Dle, Coar, _ _ . L - ~ thers {Specify) . -
etc) . . - | Total C 6 hee.s | 11 jzoo.1{ -
8. Heat Treatment - - - -~ 3 109 -
Toral : [ 7 j214.3 f 10 [2a0.0 | 3 hass

On the other hand, makers placing subcontract orders
(subcontractmg out) w1th outside makers are as small as one for

~easting and 3 for heat; treatment In Table 4.4.5 (20), Q41-01

where questions are raised as to the job description of
subeontracting-out goods and the number .of subcontrae.tors, only
one maker raised casting as 'subcontracting¥out goods' These
results show the faet that m&kers the"ﬂselves are concentratmrr
oh subcontracting business and that they have no room of placmg

subcontract orders with outside makers. ~ There = are

SBI‘V!VE/PBD&]I‘, standard component/parts, assembled goods that

can be raised as subc_ontraet_ job descmptlon.

| 'Sdbcbn't_rsétring In/Out by Product

Makers are mostly engaged in subcontrécting—-iﬁ of automobile -
related components and industrial"machinery parts as well as
components of ‘agricultural machinery, electrical eduipmém,
railway equipment, ete. They place no subcontract orders with
outside firms. Table 4.4.5 (21), Q05-00
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c)

'l‘able 4 4.5 (21) Kmd of- Products
(QOS 00)

00-01 v | 00403 In | 00-03 out
Freq |- % |Freg| - % -|Freg 3

1. Hotor vehicles or . R R
. parts N
2, Industrial machinery
. or parts
3; Civily stzuctural &
: construction machirery 1 20.0 11111 - -
or parts .
4.‘Agricultura1 machl— 2 s0.0 . a4 |ad.a.
nexy or parts : .
5. Eleckrical & tele~ ) .

: communication ~ - |~ [ - 2 j22.2 | - o} -

. mathinery or parts |

6, Transport & harbour | -
equipment not
classified elsevhere. - | - 1 1111 - -
but including ship~ | :

.7 building & xepairing .

7. Pipework or parts’ : 1
{except item 16)

8. Architectural/
carpentry & bldg - - - o - -
vworks or parts E .

9. Railway equipment & 2 22,2

.. “earriage parts . :

10. Working tools or
parts: :

11, Hetalworﬁing machi-
nery or. parts - - -1 - - 1.
{except item 17) :

12. Moulds & dies or
parts

13, Tableware/utensils

© or parts ’

14, Kitchen eguipment - - - - - -

15. Engines & turbines - - 1 - - - -

16. Pumps & valves - - - - - -

17“Hach1ne— tools - - - - - -

18, Gears ’ - - - - - -

19. other machineries &

. ‘equipment  or parts

20, Others, specify | - - = - = -

2. {40.0 9 | 100 - -

Total . 5 140 ] 9 (322.1} © 0

N umber of Subcontractors

In Q31—'0:"1 .Tabl'e 44 5 (2:2) whei‘e'a 'question 'is raised as to the

number of subcontractors only 2 makers raised subcontraetors
for castmg and others gave answers  that they have no
subcpntractors. From this example, it is clear that they are not

in 'schohtractin’g—out"position, but in subéontractingwin' position.
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S Tabie-4.415_(22) Number of Subcontractors by Process
' ' ' (Q31-01)

Nurber of sub- (1) . 201 B) (. 51
; antyactors |- 0 13" 4-6 . - =10 11-20

Products - o o |Freg] : % Freg | x {Freq] &- Freg | 8 [ rFregl s
H-0] Complete products | 13 {xc0.0] - - - - - - -

“Parts, component &

: processing
(01-02 Machining 13 {wmo.o] - - -1 - - - - -
"P1-03 Casting _ 11 |.8d.6] - o R 1oy 7.7
J01-04 Forging 13 {loo.0f - - - f - - - - -
0105 Heat Treatment 13 100,01 = - - | - - - - -
PL-06 Plating | 13 |r00.0] - - -1 - - -l -1 -
01-07 Painting - 13 }100.0} © - - -1 - - - - -
"1 -08 Welding 13 -{160.0] = - -1 - - - - -

01-09 Sheet No_rk/l)ressing 13 |100.0

'
1
I
1
¢
1
1

1-10 TOTAL: 13 [100.0

- 9) | 'Technolo'gical Aspect

i

Desigﬁ & Engineering

.'Ta_bel 4.4.5 (23), Q49-03 shows the results of survey on the souree .o_f

design and engineering on stage-by-stage basis.  Design and
engineeering on the upstream side such as conceptual design, decision
of specification struetural design, ete. are mainly providéd by client

and detail design, production engineering, procurement of materials

are likely to be 'pérformed"by their own technology. Copying of

~ preceding 'p'roducts seems to play an impor‘f.ant role in the s't'ages'of

coneceptual design and structural design.

Although makers own industrial standards, answers to a question

whether "owned but not in use" or "owned and actually in use" are as .

~shown in' Table 4.4.5 (25); 344~-01-01. Irrespective of such
_international standards as ANSI, ASTM, BS, JI8, ete.. given in the

tablé, cust.o'mer'sr standai‘ds which S'ubéontractors usually adhere to
are most frequently used {92.3%). Company standards (38.5%) follow
customer’s standards.
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(Q49-03)

Table 4.4.%5 (23) Source of Design and Engineering
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Table 4.4.5 (24) ' -~ Table 4.4,5 (25) Instruction

Industrial Standrds. o of Quality Specification
(Q44-01-01) ' from Contractor to Subecontractor
_ (Q49-06) - '
e Owned, not inuse | Actually in use )
of Std, Freg ) Fregq )3 06-0) From BG-OQ To
ENST - - 1 7.7, _ Freq) \ jFreq| 1
ASTH - - 2 15,4 1. None ' 323 - -
RS - - 1 T 2. Yes, verbal instruc- 3
35 1 7.7 4 30.8 tion only ol B " -
S0 - - 1 7.7 3. Yes, by crder speci- ol
DIN - - 1 1.7 tication G R R
TIS (Thai Ind. Std.) - - 3 23.2 4. Yes, by special
Customer's Std. - - 12 92,3 document /drawing 2 }15.4 - -
Company Std. - - 5 38.5 5. Yes, 4.+ dispatched
instructor {s)/ 2]15.4 - -
Total Freq: 13, % 238.6 * supervisor (s)
6. Others [Specify) - “ - -
Total 13 4115.4 - -
Instruetion of quality specification from contractor to subcontractor is
classified into 23.1% "none", 7.7% "yes, verbal instruetion only" and 53.8%
“yes, by order speeification”. (table 4.4.5 (25), Q49-06).
Besides the above, there were 15.4% ecach "yes, by special
document/drawing” and "yes, dispatched instructor/supervisor" by 2
makers each,
ii, Production

Monthly production is classified into less than 10 pieces and 11~150 pieces
by 4 makers each (30.8% each) and 151-300 pieces by 2 makers (15.4%),

namaely, on a small-seale production basis.

Table 4.4.5 (26) Monthly Production

(Q30-01-01)
Freg 3 AJ
1. Less than 10 pieces/month L] 30.8
2. 11 - 150 pieces 4 30.8
3. 151 - 300 pieces 2 15.4
4. 301 - 600 pieces 1 7.7
5. E&D1 - 1,500 pieces 1 7.7
6. More than 1,500 pieces 1 7.6
Total i3 180.90
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There are somé makers utilizing used or second-hand pari_;s;'s'uch as'g'ears,
_ motors, steel plates, ete, as a part and components for their products,
Table 4.4.5 (27), @50~01-01

Table 4.4.5 (27) Used/Sec'ond—hénd Parts and Raw Materials
: (Q50m9_1--01)

Freq %

Wone
. Gears

Bearings
« Bushes
Hotors .
Steel plates
Raw materials
Others {Specify}:

T_CD-JO\U!AL.:MH-
{Ul'—')—ll“':.!-al.

b
LY
—
L4
T
<

Total

Table 4.4.5 (28) shows answers to a :question'_ on the number of employees
who can understand the technical drawing_s. The answer "none" at 30.8%

includes no anser.

Table 4.4.5 (28) Number of Employees who
cah Understand Technical Drawings

(Q41-01-01)
Freq %
1. Honé : 4 30.8
2. One person z 15.4
3, 2 &4 persons 14 30.8
4. 5 « 10 persons - 1.7
5. Mere than 10 pexsons 2 15,3
Total L) 1¢0.0

'Efforts are made in reducing defect rate (Table 4.4.5 (29), Q49-10-01) and
most of the makers: (61.5%) gave answers of defect rate after shipping
being less than 1%. One of them gave such a high defect rate as 11-20%.
(Table 4.4.5 (39), Q-09-01)
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Table 4.4.5 (29)
Defect Management

Table 4.4.5 (30)-

Defeet Rate after Shippmg

(Q49-10-01) (Q4.4.5 (30)
: Freq- %
: —- — Freqg - L3
1. HNot applicable 2 15.4
2, EBEmprically 5 8.5 ‘1y  Hore than 303 - -
3. Analysis of causes as a whole 4 0.8 2. 21 - 30% - -
4. 3. % their monetary terms conversion - - 3. 11 -~ 20w 1 7.7
5. -4, either_for each kind of product or 2 is 3 4. 6 - 10% 2 15.4°
process ) . ) 5. 2 - 5% 2 15.4
6. 4. both for each kind of product & R ' 6. Below 1% 8 | Gi.5
process -
?.. Others (Specify) - - Total 13 0.0
Total ' "13 {160.0

Dimensional _to_lerance' for main products is classified into 76.9% "less
than 1/10mm" _'and"z._?% (only one maker) "less than 1/160mm". (Table
4.4.5 (31), Q43-01-01). 1t is hardly imagina_biei that these figures were
given by.enterpr'ises engaged in the production of machine fools (mainly

components).

Table 4.4.5 (31) Tolerance of Main Products

(Q43-01-01)

Freqg 1
1. 100 mm or rowgh estimate “ -
2. 10 mm 1 7.7
3 Vmm - o 5 38.5
4. 1/10 mm 10 16.9
5. 1/100mm. - ’ 7 | s53:8
6. less than 1/100 mm 1 1.7
Total ' : | 13 |1sa.s

It is considered from these figures that makers are mostly engaged in the
production of low-precision eomponents and repair parts applied on a
field-adjustinent basis. Instructions given to workers are mostly by means
of "sample/rough sketéh/verbal instruction" (69.2%), followed by
"teehnical drawing” (30.8%). Table 4.4.5 (32), Q47-01-01"

Table 4.4.5 (32) Instruction to the Workers

(Q47-01-01)
Freq ®
1. Sample/roﬁgﬁ gketch/varbal instruc- ° 65.2
tion S
2. Technical drawing 4 30.8
3. Own design technical drawing =
4. Others, specify - -
Total 13 100.0
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3)

Interviewer's Assessment of Technical Level :

Interviewer's assessment after vis_iti'ng makers is classified into 30.8%
"normal/averége" and 38;5% "'relativeiy low", that are not much lower
than expected. The assessment shows that these figures méy ._be
con‘sid_eredr to repesent” the actual state of mini- %md small-seale
metalworking industry in thailand. (table 4.4.5 (33), Q49-13-01)

Table 4.4.5 (33) Evaluation of Technical Level by the Interviewer
(Q49-13-01)

Freg L
1. very low {Primitive level) 2 15.4
2, 'Relatively low (Traditional level} 5 38.5
3. Normal/Average {Local level) 4 30.8
4, -Relatively high {Rational level} - -
5. High {Internatiocnal level) 2 15.3
6. Extremely high (Exportable level} - -
Total 13 |100.0

Production Facilities and Measuring Instrument

The cost and quality of produect greatly depend upon the efficiency and
accuracy of production facilities. Since checks on dimensions, angles,
profile, surface roughness and hardness druing or after processing are also
an important factor to improve the aceuracy of machining, investigation

was made into the measuring instrument.

i.  Production Facilities
Due to faulty o'ufput processing' of computor, correction will be made
to produce output again.
Re-examination of data is required.

il.  Measwing Instrument -

The measuring tools owned in each maker are shown in Table 4.4.5
{(34), Q42-01-01.
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Table 4.4.5 (34) Mesuring Instrument

Length/Flatnass

1. Tape measure

2. Carpenter ruler

3. Steel ruler

4, Caliper

5. Varier Caliper

6. Micrometer

7. Depth meter

8. Dial gauge

9. Cylindar gauge

10. Gptimeter

1. Microscope

12. Thickness caliper

13, Precision level

14. Special purpose gauge
tiig)

15. Thickness gauge

Angle/Squareness/Parallelism

2,
22.
23,
24,
25.
26.
27.
28,
29,
30.
11,

angle plate

Steel protoractor
Universal benel protoractor
Square

Straight edge
Coembination square set
Micro protoractor
Tptical protoractor
Iron level

Precision level

Box precision level

Profile

32, Radius gauge

33. Screw pitch gauge
34. Taper gauge

35. Driilt gauge

36, Gear tooth gauge

37, Projector

38. Roundness tester

Temperatureg

41. Etchedvstem thermometer

42. ‘Thermo-electric thermometer
43. Registance thermometer

44. Optical pyrometer

45. Surface thermometer

46. Tenperature recorder

47. Immersjion pyrometer

Freq

10

5
13
12
12

5
1
2
2

1

Tk N &

LI |

(Q42-01-01)
% Fregq £ ]
M - .
| Hardness -

76.9 51, Brinell tester 1. 7.7
31B.5 52. vickers tester - -
100.0 53. Rockwell tester 1 7.7
92.13 54. Shore tester 1 7.7
92.3 - 55. Harnester - -

38.5 Machined swrface  roughness
7.7 . :
154 61. Standavd piece for surface
15.4 ‘foughness {Surface roughness - -
_ scale) ’
- 62. Oprical roughness tester - -
. 63. Electrical roughness tester - -
. 64, Interference roughness tester - -
65, Surface measuring instrument 1 7.7
Electric performance testing
- 71. Wattmeter 1 7.7
72, Voltmeter 4 30.8
231 73, Anmeter 4 30.8
7‘7 74, Power-factor meter - -
B 75. Torgue meter - -
23—J 76. Insulation resistance meter - -
- 1bsting
15.4 8). Colour éhecker - -
82, Magna flux testey - -
- 83, Ultra-sonic tester - -
- 84, Tensile strength tester - -
- 85, Chemical analyser i 7.7
86, Tachometer - -
87. Stop watch - -
7.5 88. Dynamometer = -
30' 82, Haise meter - -
15'8 90. Vibrometer - -
-4 91. Stroboscaope -~ -
7.7 Miscellaneous
- 95, Surface plate 4 30.B
- 96. V-block 4 30.8
97. Magnetic V-block - -
98, Surface gauge 2 15.4
7.7
7.7 S
- Total 13 815.8

Length and Flatness :

Though most of the makers keep tape measures, strgight edges,
- calipers, ete., there are not many makers who keep micrometers
(38.5%), depth meters {7.7%), dial gauges (15.4%) and eylinder gauges

(15.4%).

There are no makers who keep sueh high precision

instruments as microscopes, thickness calipers, precision levels,

surface plates and jigs.
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Angle, Squareness and Paralielism 3

Makers keep very . simple measrumg tooly such as angle plates,
squares, and eombination square sets ete. '

Profile :

‘Not many . 1ﬁ'a1‘<'_'é{-s' keep radius gauges, screw pitch gauges, taper

gauges, geartooth gauges, ete.

Temperature

Reply was made by 9 maikers -only and this faet elarifies -that
temperature is hardly ineluded in the object of measurement.

Surface Hardness ;
One maker _each-_ keeps Brinell, Rockwell and vickers testers
respectively and,:therefor'e, surface hardness is not checked just the

same as the following surface roughness.

Surface Roughness (Machined surface) :

Only one maker keeps a surface roughness tester.

Electric Performanece Testing :

One maker keeps a wattmeter, while 4 makers each keep a voltineter
and an ammeter respectively, This fact means that those which
require dynamie test, running test are not 'inclu'ded inthe line of

maker's product.

: :’i‘e'_s'ting and Inspection :
. Only one. maker keeps a chemical analyser.
Others :
“Surface plates and V-blocks are kept by about 1/3 of all makers.
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From the above resuits, no measuremeénts can be made: for those
whieh requn'e aceuracy. Checks on surface roughness and hardness,
that are lndlspensable for preclslon products, are not’ conducted also,
Furthermore, surface plates, working jigs and mspctmn jigs are not
put to use. Current 31tuat10n of quahty control is- relatwely poor
sinee the basis of quahty control starts from the control based on the
measured figures. As surface plates, working jigs and mspeetlon ]lgS
offer a relatively h_lgher effect than the amount of investinent, it is

neeessary to conduct guidance to their application positively.
4) Product Inspeetion and Quality Control

Table 4.4.5 (35) shows ansers to questions on quahty control, system
including mSpectxon systems, inspectors, checking items and feed back of

‘the results which were raised to crrasp ‘the situation of product msyectlon.

(Q46-01-01}

Table 4.4.5 (35) Inspection System and
Peed Back System (Q46-01-01)

_ Freg | % ] Freg |+
The jinspection system is (are): - B
1. Systematic inspections are ngt 28, X-ray check - -
available, "When trouble ' S 38.5 29. Magra flux check - -
occurs check?, ) 30. Roise check, - -
2. First ar'r.J.cles 1'nSPectz.on 2 15.4 31. Vibration check - -
3. Single sampling inspection 1 7.7 32. Life test/running test - -
4. HKultiple sampling inspection 3 23.1 | Feedbackd of the results of inspection
5. Seguantial sahplxng 1. 7.7 iss: Lo . .
inspection - ’ N
6. Total (100%) inspection 6 46.2 41, Only in file, no feed back -4 36.8
7. Without acceptance or 42, hHotice on the boad ' 1 1.7
purchasing inspection - - 43. Circulating notice or inspection
8., With acceptance or purchasing : .. Yecord: to workers/managers 3 23.1
inspection by standard - - 44. Establishing counter measures by
-ingpection documents workers/managers 1 7.7
L 45, Establishing counter measures by
Whom 1§ it l?%???teq.PY? . . . : professional staff, statistical
11. Workers themselves 7 53.8 quality control Bystem - -
12. Managex, or the owner .8 61.5 - -
13. Professional staff, patrol 1 7.7 Total 13 {577.1
14. Professional staff, . ) - -
SRR . 1 - 7.7
stationary
Checking methods and items are: )
21, Visual check 11 84.6
22, Senscry. check 5 38.5
23. Dimensional check 1F 84.6
24, Clearance check for moving
. : 3 23.1
parts
25, Hardness check 1 1.7
26. Surface roughness check - -
27. Colour check - -

- to be continued ~
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. Product Inspection Sys’tem v

‘Product inspection system’ is classified into “total inspection" (46.2%),
~ "when -trouble oceurs check". (38.5%), "multiple sampling. inspection"
(23.1%), ete,

Inspectors :
Inspectors are classified into tworkers _themse.l'ves" (53.8%, about a half of .
the makers), which follows "manager or the owner" (61.5%). There is only

one maker who has full-tme inspectors.

_Checking I'tems and Methods :

- Checking . items and methods are classified into "visual check" (84.6%),
"dimensional check" (84.6%), "elearance check for moving parts".(23.1%)
and "hardness check" (7.7%, only one maker}). No checks for surface

roughness, internal defects. of material, ete. are conducted.

Feedback after Trouble-shooting :

Feedback of t‘né_ results 'of_ _inspéction is classified into"‘only m '_fiie,_ no
fee'dback'_' (30.8%), ‘'ecirculating notice or - inspection record ‘to
workers/managers" (23.1%), "notice on the board" (7.7%), ete. and there is

no organized system for the prevention of recurrence of troubles,

Inspection Records : Table 4.4.5 (36), Q49-08-01
Inspection records are. cla_ésified into -"nothing" (38.5%), "vsual inspeetion

records" (46.2%), "dimensional check record” (23.1%), ete. and there are

some makers who 'keep material test records, dynamic/static test records.
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Table 4.4.5 (36)
Inspection Record

Table 4.4.5 (37)
Shipping Inspection for
Subcontracted Products
(Q49-07-01) :

. {Q49-08-01)
Freg| %
- ]
1. Nuthlng : 51 38.5
2, visual inspection records 6 46,2
3. Dimensioh check records 5 3B.5
4, tolovr chéck records -1 -
5. x—ray, ultrason;c, magna -flux - ) - N
test records : S
6. Material test records 3 |20
7,‘Materia1 analysis records 1 7.7
B. Heat treatment refords - - =
9. Statical pperation test records 2.']115.4
10. Dynamlcal operation test records 1 “1.7
11. Others (Specify) - -
Total 13 77,1

]
Frec L}
1. None’ - 4 30.8°
2. Permanent check. by suhcontractor s
Staff before delivery & [ 46:2
3.” Tewporary. ¢heck by subcontractor ]
© staff before .delivery - -
4. Visual check after delivery 2 15.4
5. Inspection records check after
delivery 1 7.6
6, Self-management of subcontractee - -
7. Others (Specify) - -
Total 13 00,0

Shipping Inspection System : Table 4.4.5 (37), Q49-07-01 -

Shipping

inspeetion system

“is classified into "permanent check by

subcontractor's staff before delivery" (46.2%), "none" (30.8%), and others
such as "visual check after delivery" and "Tuspection record check after

delivery".
5)

i, Price:

Price and Delivery

As the price is decided "after comparing market price" (161.8%, Table
4.4.5 (38), Q27-01-01), the price level is equal to "market price"
(61.5%) or *1%-10% higher “(30.8%, Table 4.4.5 (39), Q24-01-01).

Table 4.4.5 (38)
Decision Making of
Price (Q27-01-01)

Fregq

1. Same as quatationlestimation
of suchntractee_' .
2. hfter comparing with self—
estimation  {target price}
3. After comparing market price
4, Short teérm agreement of
price {Less than © months)
. Long term agreement of price
{More than 6 months)
©. Others {Specify)

w

23,1
6.5
15,4

Total

13

162.9

Table 4.4.5 (39) Assessment

of Pr_ice (Q24—01~01)

Freq . b1

1. 31% and above higher - -
2. 21% -~ 30% higher - -
13 118 -~ 20% highex - -
4, 18- 10% higher 4 30.8
5. Market price B 81.5
6. Less than market price 1 7.7
Total 13 100.0
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ii. Delivery:
Instruetion of delivery time from the contractor is classified into "by
purchase order specification” (46.2%), "verbal instruction only"
(23.1%), "none" (23.1%), ete. table 4.4.5 (40), Q34-01-01 -
Table 4.4.5 (40) Instruetion of Delivery Time from the Contractor
(Q34-01-01)
s . Freq 2
1. Rone . . 3 23.1
2. 'Yes, verbal instruction only 3 21,1
3. Yes, by purchase order specification ] 46,2
4, Yes, by short term agreement 1 7.6
5. - Yes, by long term agreement - -
6. Others (Specify} - B
Total . 13 | 100.0
~ Frequency of delayed delivery is classified into "sometimes" (38.5%),
"very rare" (23.1%) and "rarely" (15.4%) (Table 4.4.5 (41), Q36-01-01),
while average term of delayed delivery is less than one week
(majority) and "1 month to 2 months" (one maker only). (Table 4.4.5
(42), Q37-01-01)
Table 4.4.5 (41) Delayed Table 4.4.5 (42) Average
Delivery (Q36-01-01) Term of Delayed Delivery
(Q37-01-01)
Freq LY Freq %
' ' 1. Less than 3 days 4 33.3
L. Very often N 2. 4 days to one weck s | a7
3. Rarely. 2 ©15.4 "3, 2 to 4 weeks 2 16.7
4, Very rare 3 23.1 4. 1 menth to 2 months 1 8.3
5. Hot at all 2 15.3 5. 3 months to 4 months - =
6. Others {Specify) - - 6. More than 5 months - -
Total 13 100.0 _Totél:i 12 100.0

Cause of delayed delivery is classified into "poor process schedule",

"shortage of manpower", "short'age of delivery time", "delay of raw
materigls", (Table 4.4.5 (44), Q35-01-01)
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Table 4.4.5(43) Causes
of Delayed Delivery

(Q39-01-010
Fregq |- %

1. Poor process schedule -4 33.3
2, Delay of raw materials 2 16,7
3. shortage of delivary 3 25,0

timne
4. Shortage of manpower 4 331.3
‘5. Delay of design = ~

engineering
6. Defect/Reject of 1 8.3

delivery goods T
7. Others (Specify} 1 8.3
Total 12 |100.0

Table 4.4.5 (44) Preventive

Measures for Delayed Delivery

(Q85-01-01)
Freq %
1. MNo action 6 46,2
2. Occasional check of deference betwenn 2 15.4 '
- planned & actual schedule T
3, Meekly check of deference between . B ~
planned & actual schedule
4. Daily check of deference between 3 3.1
planned & ackual schedule *
5. Permanent follow up of necessary 5 15.3
action by special staff . '
6. Others (Speclfy) - -
Total I3 100.0

_Preirentive' measures -for delayed delivery are claséified into 'no
action” (46.2%), "daily check of difference between planned and
actual schedules" (23.1%), and others such as "oceasioanl check of

difference between planned and actual schedules", "permanent follow
_ up of necessary action by full-time staff", ete. (Table 4.4.5 (44), Q35

01-01)

6) Managerial Aspect

i, -Management :

Profit management system is elassified into."check as a whole
business "(61.5%), "profit & loss caleulation/account" (46, 2%), "every
business for each product” (30.8%), ete, (Table 4.4.5 (45), Q?l -01-01)

Ta_ble 4.4.5 (45) Profit

- Table 4.4.5 (46) Term

Management of Profit Management
(Q71-01-01) (Q72-01-01)
Freq L Freq L3
1. Check as a whole business 8 61.5 1. Annuwally 11 91,7
2. Bvery business for main . 2. Every six months - -
products 2.1 3. Monthly 1 B.3
3. Every business for each 4, Weekly - -
4 30.8 i1 . -
products . 5. Daily . - N
4, beferance between atundard 1 4 6. Dthers (Specify)
cost & actual cost *
5. Break even point ¥ 7 Total 12 100.0
6. Profit & loss calculation/ 6 46.2
account .
7. Others (Specify} - -
Total 13 161.6
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Profit ma'nag'emednt is carriéd out overwhelmingly "anually" (91.7%)
and monthly (8 3%, only one maker), (Table 4.4.5 (46), Q'?z 01-01)
One~year interval is emesswely less frequent. ‘

Attaching great lmportance to dn‘eet cost such as material cost,
labor cost, ete. in cost accountmg, such answers as fix cost, sales
‘charge, overhead are given by a few makers., (Table 4.4,5 (47), Q23-
01-01)

Table 4.4.5 (47) Break . Table 4.4.5 (48) Management

» " y -
down of Accounting System Policy to be Developed
v (Q73-01-01)
¥req +
1. ¥Wone 1 7.7 Freg !
2. Every kinds of products 3 23.1 o T
3. Every kinds of parts & 1. R & Dof preduct 4 46.2
Compartrents 1 0.8 2. K ¢ D uf techuology [:3 (ST
4. Material cost 7 sig 3 Producticity 7 53.%
5. Labour cost 2 51.8 4. Expansien of market share I:3 61.5
€. Direct cost/iIndirect cost 4 3.8 5. Upgrading gualification 4 30,8
7. Overhead 3 1% .4 &, Diversificatien of products 1 2.7
8. Sales cherge H 15.4 7. Ovnocapital 3 23.1
9, Frofit q 30.8 8. Labour cosk 2 15.4
10. Pepreciation ©o3 | 23 £8, .Marerial cost 3 23.1
11. Fixed cost - - 1B, Capital cost 4 0.8
12. Variable cost 3 | 23a 11, Overhead cost 3 | 230
13. Others (Specify) - o 12, Production centrol .3 23.1
- 13, Process conptrol 2 15,4
k k4, Design encincezring - -
Tota) A3 30%.8 - i
13: Cost contrel 2 i15.4
16. Quality control 4 30,8
17, Human rescurces - -
1B, Training cf wecrkers - -
19. Others (Srecify) - -
Total 13 461

Main management policy to be developed is classified into "increase
of market share" (61.5%), "R & D of technology" (61.5%), "R & D of
product™ (46,2%), "improving productivity" (53.8%), ete., that are to
be accomplished with effort, and also "ugpraded quality" and "quality
control" (30.8% each) to which attention is to be given.

(Table 4.4.5 (48), Q73-01-01)

Answers to questions on an organization chart are such that "none" or
yerbal function only" is given by most of the makers and "chart with
line function and jdb classification” is given by 3 makers only (23.0%).
(Table 4.4.5 (49), Q12-01-01)

Table 4.4.5 (49) Organization Chart

Treg 1
1. Hone E] 23.1
2. vezhal function only 5 3g.5
3. verbal job classification M 15,4
oaly
4. Chart with line function - -
5. Chart with job - -~
6. Chart with line functieon and 3 21.0.]
job classification
F. Others {Specify) ) - -
“Total ' 13 {100.0
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‘Training system for employees is classified into "whenever necessary

(inhouse) "(58.3%), "man to man (OJT)" (61.5%) and uperiodically

-according . to . planned scheme", "attend to training

course/seminar/workshop (outside)' {(one company each). (Table 4.4.5
(50), Q14-01-01) It is the current situation in Thailand that the
training system for employees, though its impoftahce is recognized,
is not put into practice suffiéiéntly due to a high rate of oceupational

ii.

change,
Table 4.4.5 (50) Training Table 4.4.5 (51) Market
System (Q14-01-01) . Survey (Q29-01-01)
Freq : . - . : ¥req Y
1. Hone 2 15.4 Market tendency
2. Man te man {0JT) B 61.5 :
3. Whenever necessary (Inhouse) 7 53.8 ; ::';?::;tg;ftes : ::E
4. httend fo training cowse/ | 7.7 3. Purchasing prices, raw materials, )
seminar/workshop {(Outside} Key paris/component k] 33.3
5. Periodically according to 1 1.9 4. Qu)arl‘;ty- PO 4 244
p“““"d"“’h";‘; 5. Subcontractors 1 11.1
&. Others (Specify) . - - 6. Hew technology 1 11.1
Total ‘ 13 - |iec.o. Bemand_situation
— - 7. Total demand - -
B, Domestic outpuk/Export - -
9. ¥mport 1 11.1
' i
Total I o |222.2 |

Out of 13 makers, 9 makers gave the answer "yes" to the guestion
"whether or not market survey has so far been made™.

Breakdown of all answers is given in Table 4.4.5 (51), Q29-01-01,
which is classified into "competitors” and "selling price" (55.6%
each), "quality" (44.4%), "purchasing prices of raw materials” (33.3%)
and others such as subeontractors", "new technology'. '

Subecontractor/Contractor

a} Purposes of Getting Subcontract Job

Main .purposes' fo get subcontractihg job are eclassified into
stable busineés_.performance" (83.3%), "increase of market!
(50.0%), "own conveniences" (25.0%), ete. Also, "technology
_tr&hsfer“ is given by one maker. (Table 4.4.5 (52), Q70-10-01)
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Table 4.4.5 (52) Main Purposes: to Get Subcontractmg Job
: (Q70-01~ 01) _

rreg Y

—

PR L D
-

+ Etable business performance
Increase ‘of market -

. Téchnology transfer

- Teaining of employee

+ Promotion. of ‘specializition
Ovn Gonveniences ’

. Stablé supply of raw materials
. Information sources - -

. Coexistence apd coprasperity

+ Gthers (Specify} .

Total

SwT NI UL W

-
1
=
g
‘G
-]

b) Subeontracting Job from Contractor

Contractors are classrfled into "compames of the larger scale“
(41.7%), "companies of same scale" (25.0%), “government
organization" (25%), "parent company" (16.7%), ete. {Table 4.4.5
(53), Q70-01). Distance up to the contractor is relatively long,
useh as "less than 10 kim" (15.4%) and "more than 151 km"
(38.4%). (Table 4.4.5 (54), Q70-11-01). Makers have no

designated subcontractors.

Table 4.4.5 (53) Sub- - Table 4.4.5 (54) Distance
contracting Job To /From “up to the Contractor(s)
(Q79-01~-01) (QT0-11-01)
01-01 Fyom . -92 To
) Freg v |Freq E Freg T
}. Hot applicsble z | 16.7 - - 1. Less than 10 ke 2 | 15.4
2. Farent co:pa'nyimri- 16.7 § ;J -0 ke 1 7.7
1isted company G - - b ﬂ' - ;g kk: 1 1.7
P popanies of the pare 13 |20 | - - 5. £1 - 150 W A e
4. Companies of the s . . 6. More than 151 km 5 R4
larger $cale A - -
5. Government organizatiod 3 25.0 - -~ iu] 3 |ioo.e
€. Companies with forei
"::(i):;:les W, rell;n 2 i6.7 . .
7. Oihers, specify 2 16,7 - -
—
Total 12 isa.s - -

a) Mini_mum order seale and payment terms _Minimum order seale is

“mostly as small as "less than 10 pieces” (84.6%). (Table 4.4.5

(55), Q?o_—;z’—ni}_.” Payment terms are classified into "cash +

credit” (53.3%) and "eredit (2 to 3 months)" (38.5%), and there

are no paj;'rﬁérit'terms exceeding 3 months (Table 4.4.5 (56), Q26-
01-01) '
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Tabls 4.4,5 (55)
Minimum Order Secale

Table 4 4

(56) Payment

TProducts (Q26~01-81)

(Q70-12-01) -
Freq % . Freq A
1. Lese then 10 pieces 11 4.6 1. Cash on-delivery 1 7.7
2, 10 ~ 50 pieces 1 7.7 2. Cash + Credit ) 7 5.8
3. 51 - 100 picces 3. Credit {Less than 1 monthi - -
4, 101 - 1,920 pes- 1 7.7 4. Credit (2 to 3 wmonths) 5 38.5
5. 1,001 = 10,000.pcs. - - 5, Credit {4 t& 6 months) -
6. More than 10,001 - -. 6. Others (Specify) -
Total 13 o0 Total . 13 {100.0
d) Motivation of Receiving Orders and OQorder Route of
Subcontracting Job -
Motivation of receiving orders for subcontactmg job started
mostly f{rom 'by own market eultivation® (54. 5%) and
"relationship with owners/managers" (36.4%) (Table 4.4.5 (57),
. Q70-15), Order route of subcontracting job is "directly through
contractor" {91.7%). Middlemen and traders/dealers are not
much involved in the order route. (Table 4.4.5 (58), Q70-13)
Table 4.4,5 (57) Motivation  Table 4.4.5 (58) Order
to the Initial Stage with Route of Subcontracting
the Contractor/Subcontractor Job (Q70-13) '
(Q70~15)
1501 15-02 Sub- 13-01 In_ | 13-07 out
{ontractor | contractor- Fregq LY Freq
Freg ] Freg %

. 1. Through middleman 2 16.7 -
1. Reighbour 1 9.1 1 50.0 2. Through trader/dealer - - -
i. ieilt:.ivesh- et - i - - 3. From market 1 8.3

. Relationship Meen &, Th h !
owners/managexs 4 36'4_ - - 1n1;izguczrbcuntractor s 1 8.3 -
4. Introduction by an ) ’ 5, Di 1 ub-
ooy 1f 91 1 | so.0 mi‘izf\c}t‘;h‘“g“ s n e,z -
5. By own market cultivatioh 6 | 54.5 - - 6. Others (Specify) -1 - -
6. Others (Specify) - - - -
Total ' 11 1681 T {00 Total ' 12 Jaz5.0 -

e)

Desecription of Asistance from Contraetor to Subcontractor

Description of assistance received from contractor is classified
into "engineering services", ”sequential'ad\iice" (33.3% each)
“start-up advice" (22.2%), and others such as "machines &
equipment procurement/supply", "capital investment" and also
"no advice" (22.2%). . (Table 4.4.5 (59)-Q70-02) Answers to the
questlons as to whether these items of assistance have been valid

are shown in Table 4.4.5 (60}, Q70-03.
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Among affirmative answers sueh as "good" (44 4%), "relatwely
good" (11.1%), and ‘ormally effectwe“ (22, 2%) 1t is interesting
to see "very poor" (2_2_.2%). It is presumed that the answer "very
poort was giveh'by {he makers who gave the answer "no advice"

to the precedmg questlcm in Table 4.4.5 (59)

Table 4.4.5 (59) Table 4.4.5 (60) Assessment
Asmstance, Get/Gwe : after Assistance Gotten/
for Subcontracting _ _ Given (Q70-03)
Job (Q70-02) -
02-01 Get. | 02-02 Give 03-01 Gotten | 03-02 Given
Freg [y Freq [y | Freq L3 Freq *
1. Capital investment i1t L. very poor 2 222 - -
2. Provision of loans - - - - 2. -Relatively poor - - - -
3. Machine & equipment : 3. Harn.a?!.ly effective 2 22.2 - -
procurenent /sopply 1] 1.1 - - 4. Relatively good 1 11.1 -
4. Expert dispatch - - - - 5. Good 4 44.5 - -
5. Engineering services 31 33.3 - - 6. Excellent - - -
6., Supply of indigenous ) 7. Others - - - -
raw material - B - - 1
7. Supply of jwported raw b Total g [100.0 - -
material - - - - —
8. Training of workers ~ -~ - -
9. Costing - - - -
0. Trouble shooting - - - -
11. Follow up cell - - - -
12, Drilities, consumables - - -
13. Licvense - - -~ -
14, start-up advice 2 22.2 1 50.0
15, Sequencial advice 3 33.3 - -
16. No advice 2 z22.2 1 50.0
17. Others (Spec.lfy) - - - -
Total 9 h33.2 -2 hoolo

f). Guaranty of Subcontracted Products

' Guaranty of subcontracted products is classified into "none"

(53.8%, the highest figure), "replacement only at delivery time",
less than three months” and "one year" (15.4% ,l.e. 2 makers
cach). (Table 4.4.5 (61), Q70-07-01). Aftércare of claims. is
classified into "none" (75%), "by manager" (25%) and "by
marketing staff "(8.3%). (Table 4.4.5 (62), Q70-08-01)

Table 4.4.5 (61) Guaranty - Table 4.4.5 (62) Aftercare of

of Subcontracied Products.  Claims (Q-70-08-01)
(Q70-07-01)

4260

Freq % . Lo Freg
1. None - 7 53.8 1. None ) 9 75.0
2, Replacementlcorrection only 3 1'5 i 2. Marketing staff -
-at delivery time . A 1 3. Harketmq/?roductlon staff 1 8.3
3. Less than-three ‘months. - T2 15.4 4. Managex 3 25.0
4. Three to six months - - 5. Owner - ~
| 5 ovig year - -2 15.4 ‘6. Others {Specify) - -
‘6. More than one year - -
S - { Total 12 108,3
Total ) : 13 {100.0



)

Preferable Relationship with Contractor and Subeontractor

Preferable contractor from the viewpoint of “subcontractor is

-elassified into‘“compa'nies_of the larger scale" (45.5%), "parent

company/affiliated company", “"companies of the same seale,

"government organization", ete. (Table 4.4.5 ('63), Q70-16)

Table 4.4.5 (63) Preferable Subcontracting Job From/To

(Q70-16)
e ey
16-01 From |16-02 To
Freq % - | Freq %
1. Not applicable vfosa o 100.0
2. Parent company/ 3 1 a7.s i _
~ MEfiliated company 10
3. Companies of the same 3 27.3 _ -
scale N )
4. Companies of the 5 25.5 ~ _
larger scale
5. Government organisatich 3 27.3 - -
6. Companies with foreign N 9.1 R _
equity )
7. Others, specify 1 2.1 - -
Total 11 [t54.7 1 |i00.0

For future policy for receiving subcontracting job order and
future rélationsh’ip with contractor, most of the answers are "as
same as present level" end "as it is", but a high percentage is
also given by "gradual increase" or "more close tie up'. On the
other hand, there are some makers giving such answers as
"gradual decrease" or "decerease of order". These makers wish to

- uplift their abilities so as to quit subcontractor's business,

Table 4.4.5 (65) Future

“Table 4.4.5 (64) Future _
Relationship with the

Pian for Subcontract In

(Q70-09-01) Contractors/subcontractors
' (Q70~14}
Freq L3 JEp—
L. Rapis decrease ) 14-01 Sub-~ | 14-02 Sub-~
2. Gradual decreaseé . 2 15.4 \Cantractcr contractor
3. As ) Freg Q) Freqg &
. same as present levei 5 38.5 : -
| 4. Gradual increase & 46.1 1. Stop thé new order - - -
5. Rapid expansion - Z 2. becrease of order 1 9.1 -
&. Others {Specify) - - 3. biversifying sub-
: contractor 3 3.1 - <
Total 4. As it {
13 liloo.o s s 5 45.5 2 100.0
- 5, More close tie up 4 6.4 - -
6. Others (Specify) - - - -
Total 11 [100.1 2 100.0
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7)

iif. - Sources of Technical Informations : - -

‘For information_. sources, answers are. classified in the order of those

gii)en at a higher percentage into. “other firms" {61.5%), "human
network™ - (53.8%), - "Industrial- Service: 'Institute (ISI) of DIP",
"magazine (foreign)" (38.5% each) and others such as "consultant",
"workshop" and "seminar" (Table 4.4.5 (66), Q49-04-01)

4.4.5 (66) Technical Information Sources

Table
(Q49-04-01)

Freg L)
1. Wewspapex 1 T3
2. Magazine {Local) 3 23,1
3. Magazine (Foreign) 5 8.5
4. Seminar 4 30.8
5. Workshop 4 0.8
6. Exhibition 3 23.1
7. Consultant 4 30.8
8. Extension officer 1 1.7
@, Circular 1 7.7
10. Corporative 1 7.7
11. Industrial Sexvice Institute 5 38.5

{151) of DIP

12. Human network 7 53.8
13. Subcontractor 2 15.4
14. Other firms B8 61.5
15, University/college 1 7.7
16. Others (Speciify) - -
Total 13 384.8

Financial Aspect

Stock period of raw materials is classified into “8-30 days" (46.2%), “2-3

months” (30.8%), "1-2

months" (15.4%), ete, {(Table 4.4.5 {67), Q60-00-01)

It should be noted that makers have never utilized the govérnmental
credit assistance program. (Table 4.4.5 (68), Q60-01~01)

Table 4.4,5 (67) Stock
of Raw Materials

Table 4.4.5(68) Experiance
of the Government Fund

(Q60-00-01) (Q60-01-01)
. X Freg % rrea : :
1. V .Up. ;:t;’ '.7,'da'ys v - = . 1. Yes - .
S IR 1 R S I
g fio;e3'tlr:::tgs'months :. "3_?:2. S Total 13 100

§ B 13 |r00.0
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8)

- Trend in Capital Investiment

Although several qu‘est'_ions' were raised as to production facilities,
machinery, 'estat'e, blj_iidirlg structure (ac’quirement or remodeling), most
of the makers reéfrain from answering to these questions and it is difficult -
to grasp the trend. Judging from the status of makers at the field survey

of them, no brisk investment takes place. (Q61-02)
Investment for Research and Development :

Investment in research and development to sales is classifie_d i_rifo "jess
than 0.5%" and "1.1-2.0%" {4 makers each, i.e.'about 1/3 each) (Table

. 4,4.5 (69), Q45-01~01)

On the other hand, about 1/3 of the makers gave the answer "none" to the

question on investment in research and development.

Table 4.4.5 (69) Expence to the R & D
Program to the Total Sales

(Q45-01-01)
F ] %
req
N
1. Neone 5 38.%
2, Less than 0.5% 4 30.8
3. 0.6% ~ 1% - -
4.1.1% - 2% 4 30,7
5. 2.1% -~ 3% - -
6. More than 3% - -
1
Total 13 100.0
L_ . L

Preferable Government Assistances and Assessment of Existing Ones

(Table 4.4.5 (61), Q74)

Most of the answers centered on encouraging measures for investment
such as tax exemption, market activation, low-interest credit assistance,
ete. and also on technical information serviees such as testing services,
information services, consultancy services, ete., where the assessment of
these assistance measures and services was judged to be "useful" or "very
useful". Since testing and inspection facilities which eall for a great
amount of investinent for measuring instruments, building and specialists
are a great burden to medium-and small scale enterprises, it is desired to
provide them with technical services by publie sectors.
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Table 4.4.5 (70) Preferable Government Assistance
- and Assessment of Existing Ones

QT4
©1. Not-useful’ | 2.. Useful . 3. Very useful . .. Totali ¢
Freg Y Freq ) ‘Freq A ’ Fréq' )
Developngnt oE infrastructure - N R :
01-01. Access, xoad : - - 2. |:e6.7.0 | 2 3.3 3 100.0
01~02, Telecomiinication - - 22800 C2 50,0 4 100,0
01-03. Eléctric spply - - 2. |100.0° - - 2. 100.0
01+04. Water: eupply = - ‘20 166,17 1 ‘33.3 03 i00.0
01-05. Central sewerage treating - - 1 100.0 - - T 100.0
01-06. Pollution control - - 1 33.3 2 66.7 3 100.0
Technical/information services
by public organization ) ) )
01-11. Training services - - 1| 333 2 66.7 3 100.0
01-12. Consultancy services - -~ 3 5.0 1 25.0 4 100.0
01-13. Information services - - 3 0.0 . 2. 40.0 - 100.0 |
01-14. Testing services ~ - 3 (50.0 o3 50.0 6 100.0:
01-15.. Laboratory ;. - - L1500 1 50.0 - 100.0
01-16. Standardization - < 2 hoo,o - - 2 100.0
01~17. guality contrel - - 2 66.7 1 33.3 3 100.0
01-18. Seminer/sywposium - - 2 66.7 1 33.3 3 100.0
Financial fMarkefing support s
Encouragihg investment
01-21. Tax xel.mt.e and ta:.< _ _ a 44.4 ‘5 ' 55.6 ' 9 100.0'
exemption . .
01-22. Credit assistance - - 2 | 50.0 2 50.0 q 100.0
01-23, Subsidy - - l: 100.0 - - 1 100.0 -
01-24, Marketing - - 3.1 42,9 4 57.1 ? 100.0
_Protection of domestic
products’ :
01-31. Import surcharge - - 2 100,0 - - 2 100.0
01-32, Import restriction - - 1 joo.o - - 1 100.0
01-33. Export promotion = - 1 | 25.0 3 5.0 4 100.0
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(3) CONCLUSION

1)

Curpent Field Situations. .

Mac_ihiné tools, the fﬁgchinery. for the manufacture of machinery and Ecoqls-, is
the nueleus for the development of the machinery as well as other heavy and

_chemiéal indu_stries. It i's, however, one of the least developed indﬂs_tries in

developing countries, due to lack of technology, the slow dévelopment of raw
materials and parts industries.and limited domestic market. '

As domestic demand began to increase, several companies entered this

industry. But they met technical problems ra_nd_a'lso'the import pi'es_s_u_fe_by'low

price machines from Taiwan and R. China, and used machines: from. the

developed countries.
Loeal productions' share of the demestic market is very negligible.

Enterpreneurs are reluctant to enter the machaine tool business, because of

the high risk involved in this business environment.

Setting.up-a machine. tool factory equipped with modern machines, equipment
and personnel could not be possible -to proeeed unless the government will be
nvolved in the project and provide substantial support for the industry.

Existing firms should be given more assitance and incentives to further
motivate them. Constant diatogue between the_'gpvernment-'and the
industrialist should be carried 'out. oh. a. r'egulalr basic_ to update existing
technologies. The goverﬁment as well .as the industrialist should promote joint
ventures inviting foreign investors to the country for the manufacture of new

product lines and infusion of the much needed capital investments, -

The support industries (casing and forging, heat t_réatment,-gear cutting) which
the machinle'tool .industi'y.requires possess limited capabilities too. They are
not. génerally. -capable - of :ﬁeeting the machine tool in_dti_stry‘_sr work
specifications. These industries are essential for thé'bperation- of the machine
tool industries and speeial attention should be given said industries for possible
assistance and development. .for purposes of technical update on process and

material selection, interaction among the material - suppliers, support
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2)

3)

industries and the manufacturers is highly advisable. Each institutioﬁ could be
instrumental in dlssemmatmg and sharmg of mformatlons L'elevant to them
operations. ‘The government on the other hand can prowde the” necessary
incentives (training programs, research and development program) needed by
both the machme tool mdustry and the support industries. '

Demand -téhdency !

| There is a big technology gap getween the 'develbping countries and the

developed countries. The current local market need in the participating
countries features small, light, universal, and technically simple machines with
a tendency towards more preczse, heavy speclahzed efficient  (e.g. mllhng

rather than shaper) and refining machines.

Simple general purpose machines to satisfy the loeal need are no longer
produced in  the"advanced countries such as simple ‘engine lathes, drilling

machines and shapers. Tor local manufactuces, there are opportunities to

enter this field.

On the contrary, with the development of industrialization of the national
economy,- the metal indusiries need -higﬁ quality and high" productivity
mach’ines' at low prices. The requirement for the industry are largely met by
importations, because the loeal production has not contributed any portion'of

the total market for the industry.

Major problems of Machine Tool Industries -

i. Technical/Production Problems

~ The maéhir_\e “tool ihdustry is- a high -technology—iﬁtensive otie which
recjuir_es engineers_ of high grades, especially for designers. For them,
they. must hav"e- a"gbod knowledge in definite field and also possess actual
= workmg expemences. They should ‘have received relatlvely long period of
'trammg ancl development “The bhortage of these englneers is the most

" serious problem for the ASEAN ‘countries. . ' '

. Exxstmg flrms ‘which manufacture machine’ too}s dre’ domg their business
~inta very’ small way adoptmg fam1ly tylé management. Due to lack of
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technigues on personnel, finance, business and material'management, and
lack of engineering know-how and kn'owledge for precision products, the
quality of products is. u_nst'able. The quali_ty of p‘roduc_ts -are-suffered
partly because of the poor quality of prodiretion facilities and measiwing

instruments.

 Their sales is very small.. To operate su’ct:es’sf.uuy' a co'mpaﬁy, however,
has to sell its produets in lar'ge volme, to obtain volme busmess it must
have a supply of satisfied custo*aers who can ‘be relied upon to contmue
buymg its products out of conf1dence and dependenece upon the: company's
reputation for producing quality produets. Thus quality in the products is
essential to volume sales. Volume sales mean a competitive price which

medns more satisfied ‘customers and an even bigger volume.

The machine tool industry is elosely supported by industries and suppliers
whieh- - ean meet -the ‘specifications for raw - materials, parts and
components and technical services such as casting, forging and heat
treatment. The field current situations of the suppért indugtries are :

a} ‘The parts for manufactm-in'g machine tools in ASEAN _c‘oun’ti‘ies are of
low grade or are unstable. Special alloy steel is wholly imported in
limited amount and hlg‘n cost ; tool steel, carbon steel and a]loy steel
laek intensity and duramhty '

b) High forged components such as spindles, bearings, gears and pumps
‘are also in short supply domestically. These and other precision parts

are entirely purchased from foreign countries.

e) There are very limited number of firms which specialize in heat
treatment teehnology which is nece'ssa'ry to manufacture durable

precision parts.

d) Standerdization of parts, bolts, nut's,_, ete. are insufficient and

inadequate.

4-267



it

Labour Probleims

Ex1stmg labour foree’ does not: possess sufficient skill,- knowledge for basxc |
technology and engmeermg know“how, whlch will: take lono' ‘experience in -
production of precision products. In this fleld survey, the average service

of workers were only 2-9 years. ’I‘herefore their procutivity and operdtmg.

‘efficiency ere rather low. High labour turnover causes’ the' labour skill
and training problems. '

Finaneial Problems

Due to limited.. finahce_, their - production faeilities and measuring
instruments are old an_d_poof.- The interest rate and the unreasonable
tariff for raw materials should be improved.

Table 4.4.5 (71) Major Problems Encountered in the Machine Tool Industry

tems o Thastand

0 Demand situation for new machines
o Inability ta find new customer

0 Enahihty to meet delivery dates
o Terms of payment’ .

o Stiff competition

@ Collection of receivible

o Brand conscimuspess -

[ N

-mnagmem!laﬁourlrina ncial

Q

o Difficulty in getting fimances
from traditional markets

o Interest rate
- Prime rates
~ Lommercial bank 17-18%

)

o Lack of skilled dpbour fa¥
"o Excessive labour turnover Fa¥
o Low produgtivity ) N
o Existing labour r’orce do not have A
sufficient skills
‘0 Sales network - X
JTechnical #Production
o Inadility to buy ne r:.achine due X
te high price
..o Existing sachine avulab}e are.not X
atcurate enough”
o Existing machine aveilable are rot
: Capable of perfommg ill requirzd x.
Sartage o 1/bificu) a
o'Shortage of raw material/bifficult o
-t getgright $ize or proper kind N * A ::rrﬁgé Yes
of steel - )
o DIfficilt to get good quality heat | FaY .
treatment services A Yeskoor
‘o Difficult to get ‘special Mchining Fay R0 gaod
- services: fron outside. : SRR
o Hiffichli to get cuting,ffurging Fay £ : Bad

iervices from outside

o High price of raw materials . ﬁo sctivity

Gavermnt Activity

L] HIRDC Kipl .- :

o Institute of ledmlogy
o Usitversity

o Goverment Company -
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Recommendation . .

| From ‘the result of the field 5uryey"aild subsequent discussions, upgrading

a’ét'ivi't'ies for the machine tool industry in Thailand were suggested as follows :

For short term’

1. To provide assistance to existing and possible tirms,
2. . To assist in up'grading the technology of sub-contractor, . -
3. And to establish the Promotion Centre for the machine tool industry..

For. mediUInllo_ﬁg term

1.. To support Iocal firms for in_novative. products,

2. To establish joint venture companies or to draw foreign investment,
3. To train trainers from technoiogy centre, |

4. And to develop skill man power for industry.

Promotion scheme for the machine tool industiry

1) Promotion of Basic Technology :

The promotion scheme of the industry here refers to the recommendations
of the SOT projeet, but note that situations are too sophisticated for a
single proposal to cover all requirements. Table 4.4.5 (72} is the proposed

promotion scheme of the machine tool industry in Thailand.

For Thailand, the government owned institutes (such as ISI) should be
adviced to get wider powers in playing their role as a planner and an
‘advisor for the promotion of the machine tool industry and other related
industries which are still languishing from the lack of technology.
Advisory services to overcome technical managerial problems and product

development should be conducted by the agency.
Extension and trainng services for related indsteies by public sectors

_should focus on the expansion of their technical know-how as well as the

acquisition of modern methods for material procurement; production,
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 testing, inspection, design and engin’eering quality control in-the following -

areas !

(1) Casting and forging

(2) Heat tré&tlﬁént_ _

(3) precision machining/gears, die-mould
(4) Other basic metal works

Quality control 'systam i one of the most effective’ means of nﬁaintﬁinin@
good products, reducing eost of production by déereasing rework and serap
and redueing labour .costs. HoWeveb, for the deVeloping_.co'untries, this
normally is a weak point. They should learn modern’ téechniques in quality
ecantrol to ensure cost éfficiency in their operations. If there is no
improvement in the cost and quality of the products manufsctured by the
support industries, the whole industry will be faced with economic

problems.
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2)

Technology 'I‘Tanéf"_er from Developed Countries

To impr'o'v'e ‘local _='e'onditio:is_ for ‘Thailand, they should request the
assistance of the N"IC'S/'develéped'-countx'iés for technieal exper'tise in the
machine tool induétri'es as well as foﬁ ‘the support indus{ries‘. The
assistance could be in the form of study grants or through the services of _
mdustry consultants.

Table 4.4.5 (72) Promoting Scheme of the Machine Tool Industry

( : .ke;opnﬂndations

Period ~
Effectwe means for

Figures Promotfcn

1_A5$i$tance,of_existing nghnicil subport by
and possible manufacturers | public organization

| - Engineering
~ Designing
. - Procurement

. - Quality Control

‘i&g:ﬁé . - Study Tour
- Yerm R ‘Sales Promotion

. Management .improvement

Harketing
t Extension/training for Training by expert/
sub-contracting job consulttant
~-Casting

- Gear Cutting

- Heat Treatment

- Forging

- Basic Hetal Horks

3. Building up the foundation| Granting tax incentives

of drawing foreign 1 ) o

investment or JO‘Iﬂt Creating opportunities for

venture E ‘ sub-contractors and the
L e supporiing industries

1Supporting Jocal manu-
facturers for innovative
products,

Ieport Restriction
Import Surcharge

Long Term |2 Fstablishment of joint Encourage ‘Investment
venture -~ companies OF Tax Rebate and Exemption

drawing foreign’ Sales Guarantee by the
investment, . ° g Governmant

Credit Assistance, Low
Credit
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SoT Project Yeam by
ASEAN COTHE/IICA/
TECHHONET ASIA

Information

. Minister
~ Ministry of Industry

Supply

Consultation

JICA
and
Other International
Organizations

. (Is1

Machine Tool Industry
Promotion Centre (Office)

)

field
plan

- Designation of supporting

- Formslation of promotion

) | Diagnosis

Approval of the Government

Subsidies

Instruction and
Guidance

Hatipnal Public

n Institute
Isl]
h
Assistance for Machine Tool Manufactures and |
Small/Medium Scale Sub-Contractors

Finance Preferential tax Credit = Technical training
~ Subsidies for treatment suppliementation

{mproverent - Management

2xpanses {mprovement
- Information - Marketing

Services

- Fodernization of
- Training - production
. : facilities

Figure 4.4.5 (1) Structure of
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3)

Implementation Plan :

Table 4.4.5 (73) shows the procedure for implementing the promotion plan,

which are :

) Demgnatton of supportmg fleld

(2) Formation of promotion plan,.
(3) Pieking' objective flrms from the existing firms which manufacture
maheine tools, & . :
(4) Designation of the e‘cpert(s) and tr‘amers,
(5) And consultancy and advisory services
- Modernization of production facilities
- Marketing
~  Training
The implementaion as shown in Table 4.4.5 (72) is a positive response to
the government's policy of ‘encouraging  diversification of the
manufacturing sector towards the machine tools industry. It may prove to
be the most difficult but important endeavour for achieving self-
sufficieney in the coming decades.
In Thailand, nothing is moving on the political side toward arranging
cooperation programs with advanced countries, and the feeling is that it is

not all that bad.

Table 4.4.5 (73) The Procedure of the Machine Tool Industry
Promotion Plan

- STAGE '
ITEHS I oo iy y

Designation of supporting field

Formulation of promotion plan

- Diagnosis
- Subsidies
- Instruction and Guidance
- Finance ' .

Approval of the Government

Picking objective firms from
the existing companies

Designation of expert{s) and
trainers

Implementation

~ Training

- Consultation

- Modernization of production
facilities

~ Marketing
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446 - Automo‘oﬂe P'u‘ts . .

This time 334 enierprises have been surveyed Of them 30 (9%), 12 8% of 235 subcon-
trfictms are automobile related enter prlses But there were no reply on what they were
“engaging in. Consider . the situation anahsm 'mtomobﬂe parts mdustry, a11a1ys1s of its
problem .point, promotion of automoblle parts mdustry in Thaﬁand supp]emented with

the mformatmn f10m the automobile industry association in Japan.

(1) Scale of Enterprises
l) Capital (Fig. 4.4.6-! (Q -01 OI)) o o
As shown in Fig. 4 .4.6-1 (Q 01-01) enterpnses (5N%, 15/30 compames) have capitals of '

less than B250 x 103, meaning that many of enterprises are small.

wol 100 Capital -~ o
o . 6— . . 250,000 -
- 2 250,001 — 1,000,000
7 8ol 3. 1,000,001 - 4,000,000
a 4. 4,000,001 = 16,000,000
2 : 5. 16,000,001 — 100,000,000
& ] 6. 100,000,001 — 999,999,999
g 0y
e 15/30 -
5
Q40
5130450 a0 _.2[30 -
0 ' T
i 2 3 4 5. 6
Fig. 4.4.6-1

2)  Sales (Fig. 4.4.6-2 (Q-01-02)) _ :

70% of the enterprises (21/30 companies) has less than B 4000 x 103 of annuéi sales, and
onty 10% has more than B16000 x 107, That is to say, many of automobile mdustry in
T ha1land are sma]} enterpme :

Their sales is far lower than that of automobile and its‘attaéhﬁlent'in Japan.

((Average sales per factory m Japan 1. 52 Bllhon Yen/Year (Industrial Stat1stlcal Chart
from MITI, 1984)))
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100/ i
- 1. 0— . 250,000
" ‘ 2, 0 0250,001 1,000,000
2 eol 3. 1,000,001 - 4,000,060
B 4, 4,000,001 — 16,000,000
Z S, 16,000,001 — 100,000,000 -
S 6. 100,000,001 - 999,999,999
vy 601
) .
ol
%
w407
' . 830 o
N M i 6/30
204 o
6730 \/\
0 : 2430 1/30
1 2 3 4 5 6
Fig. 4.4.6-2

3) Areaof Site (Fig. 4.4.6-3 (QMOI»OS))'
60% of the enterprises (18/30 companies) has less than 2500m?. But 37% (11/30 com-

panies) has more than 6300 m?.

1004 Land area of .th.e factdr},’f(i_@s) (m?)
" 1 S 0- 2500 '
27 sl 2. 2,501~ 6300 - -
a 3. 6,301 - 16,000
Z 4. 16,001~ 40,000
Q 18430 5. 40,001 - 100,000
@ 60 6. 100,001 - 999,999
[
5 ol
o 407
6/30
204 - . 4430 .
1/30
1/3
L 0 T lo T ¥ - T T T
i 2 3 4 5 6
Fig. 4.4.6-3

4) Equipment Scale (Q-06)
97% of the enterprises (29/30 companies) has {ess than B 250 x 10°. It shows that equip-

ment of most enterprises are small in scale.

Table 4.4.6-1 Equipment cost {(Q-06) -
[ o % Number of company

| B250x10° orless 96.7 29/30

B 1000 — 4000 x 10° 33 | 1/30
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5) Number of employees (Fig. 4.4.6-4 (Q10-00)
A_pproxzmdtely 60% of enterpnses (18/30 companies) has 50 employees or 1ess and 40%,
employees or more. It is almost the same as_‘that of Japan where the number of em-

ployees per company in automobile and its attachment manufacturer is 48.7 persons.

100+ 1 <9 persoﬁs 6. 200-299
20 10-29 7. 300-499
80 3. 30-49 . 8. >500
4. 50-99 .
5. 100-199
60~
404
8/30
20 5730 5/30
5130 2{30
: 3130 — .
0 T T T T T T . F T
1 2 3 4 5 6 7 8

Fig. 4.4.6-4 Number of employees

6) Specialization Percentage (Table 4.4.6-2 (Q05-01)) ,
Overwhelming majority of each metal processing industry have share of less than 20%.

Any business has no large share. Sheet work/process industry and casting industry may be

said to have 2 large share.

Table 4.4.6-2 Kind of Processes in Automobile Parts Industry

Process 0 - 20% 21 - 407 &) - 607 61 - 80% 81 - 100%
Machining 86.71 (2D .71 (=) 1 (D 331 (L
30 30 : 30 ’ a0 B
Casting 83.37 (2 13 () 3.1 (3 331 (L 6.7% (2
30 10 ' 30 : 30 : ﬁ)
Forging 96.7% (23 - 393 Ly
: 30 ' 30 - -
" .30 :
eat Treatment 100.02_(30) - - - S -

. Platin 93.3% 2% 2
| =4 - . 30 - - .- 6..71 (aa)
Welding oz (2D 3.9 3 | '

R R T 30 b -
Printing E 93, 3.1"('-2-‘-3-)' 3.3 (3—) SR T V)
. - T Ie BT ERTRE T LR - -
Sheetwork/Press 1 so.on 4 13.3% :(_"_) 3,17 L) 1,37 2
‘ A T [ Y3 -3 Gp) -
L—_V .
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7y Kind of Products (Fig. 4.4.6-5, Table 4.4.6-3 (Q5-00))

% OF RESPONDENT

Q05 Kind of products Own ussfSubcontracting out/
Subcontracted-in: (MfA)

100

80+

60

401

20

10.°
i1

12,
13..

14,
15..
16.
17..
18.
19,

20.

1.0wn 2,In  3.0ut

. ‘Motor vehicles or parts

Industrial machinery or
parts .

Civil, structural & con-
struction machinery or patts
Agricultural machinery or
Elgctrical & telecommu-
nication machinery or

parts = ..

Tiansport & harhour equip-

" ment not ¢lassified else-

where but including ship-

" bujlding & repairing

Pipework or parts
(except item 16)

. _Archilg:c,{\ua\lcarpentr§

& building works or parts
Rathway equipment &
carfigge paris

Working tools or paris
Metalworking machinery
or parts {except item 17)
Moulds & dies or parts
Tablewarefutensils or
parts

Kitchen equipment
Engines & turbines
Pumps & valves

Maichine tools

Gears | -

Other machinerics &
egitipment or paxts
Others, specify

413
4123 4123 .
\\H___A‘ 2{23 3/23 /13 223 123
2/23 i e PR P

5 6 7 8 O 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

Fig. 4.4.6-5{Q05-00) Kindof products
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Motor vehicles or parts, of course, are ranked at top, but molds and dies of parts and
machinery are ranked as product.

Many companies engage in two or three items,

Table 4.4.6-3 (Q0S)

Ranking Products : Own use

I Motor vehicles or parts 61.5% (8/13)

2 Mold & dies of parts _ 30.8%(4/13) -

3 Industrial machinery  7.9%(1/13)

3 Working tool - 7.7% (1/13)

3 Metal working machinery 7.7% (1/13)

3 Machine tool 7.7%(1]13)
Subcontracting in

1 Motor vehicles or parts - 13.9% (117423)

2 Industrial machinery or parts 30.4%(7/23)

3 Agricultural machinery or parts 17.4% (4/23)

3 Civil, structural, constructing machinery 17.4% (4/23)

4 Molt & dies or parts - 13.0% (3/23)
Subcontracting out

1 Motor vehicles or paris 50.0% (2/4)

2 Civil, structural, constructing machinery 25.0% (1/4)

3 Others 25.0% (1/4)

8) Subcontractors (Table 4.4.6-4, 5(Q31-01))

Many of enterprises have no subcontractors.

Table 4.4.6-4 (Q31-01)

Kind of work )
Machining 22/30 company — 0 &/30 company — | ~ 3 company

Casting 25/30 company — 0 3/30 company — | ~ 3 company
1/30 company — 7 ~ 10 company
1/30 company - 11 ~ 20 company

Forging ' 30/30 company -~ 0
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Table 4.4.6-5 (Q31-01)

Kind of work : L . .
Heat treatment 2’/7730 cothpany — 0 - 3/30 company — 1 ~ 3 company _
Plating 27/30 company — 0 2/30 company — 1~ 3 company
' 1/30 company — 4~ 6 company
Painting "1 29/30 company — 0 1/30 company — 1 ~ 3 company
Welding 29/30 company — 0 1/30 company — | ~ 3 company
___Sheetwork/pressin'gm 23/30 company — 0 7/30 company —1~ 3 compar-&m

(2) Production, Production Engineering and Quality Control

1) .Monthly production capacity (Fig. 4.4.6-6 (Q30))

Fig. 44.6-6 shows that 53% (16/30 companies) of companies, the largest, produces
601 to 1500 pcs/M. 40% (12/30 companies) produces less than 300 pes/M. Sales also

shows many enterprises are small.

What is the rate of average monthly production
{accumutation of different kinds of products is
acceptables?) (8}

Less than 10 pieces
11-150 pieces
151300 pieces
301-500 pieces
501-1,500 pieces
More than 1,500 pieces

Sroh et o

100

401

~——— % OF RESPONDENT

80+

60

201

16/30

0

o

6/3
130 5130
/ 2/30
2 3 4 5 6
Fig. 4.4.6-6

2) Employees capable of reading a technical drawing (Fig. 4.4.6-7 (Q-41-01))

70% (21/30 companies) have two or more employees capable of reading technical draw-

ing.
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Q41 How miny employees can understand the technical
drawings? (S)

1004
1. Mone
2. One person e
3. 2-4 persons Z &bl
4, 510 persons - B
5. More than 10 persons %
' 2 60
[
[1:4
I . .
(2 401 o © 12030
& .
20- 7130 / 6/30
I W 2430 :
0 T T T T T
) 1 2 3 4 5
Fig. 4.4.6-7

3) Dimensional Accuracy of Produet (Fig. 4.4.6- 8 (Q43))
Most companies have accuracy of better than 1/10 mm.

Q43 What is the tolerance of your main products? (M)

1. 100 mm or rongh estimate 1
2, 10mm 100
3. 1 mm
4, 1/10 mm E‘
80
5. 100 mm !;3-1
6. Less than 1/100 mm g
g .
I 15/29
o
3
= 40 4/29
204 7129
1729 : 11/29
0 T —f T T Ll LA
i y 3 4 5 6
Fig. 4.4.6-8

4y Mea_s_uriﬁg/Testing Equipment (Q 42)
a. Length and Flatness _
As shown in Fig. 4.4.6-9 , many companies have usual measuring and testing equipment,

but not high class ones.
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Q42 What kind of measuring tools does your factory use? (M)

_Tape measnre
Carpenter ruler . 1004
- Steel ruler
Caliper
Varier caliper
Micrometer
Depth meter
-Dial gauge
Cylinder gauge
" Optimeter
‘Microscope
. Thickness caiiper
. Precision level
Special purpose gauge (jig)
15. Thickness gauge ’

gof 23730
20130 20/30

601

— B
I S S et o

—
f—

[N
ol b

. 40

20 4430

P

2/30

—rem—m—e % OF RESPONDENT

1 2 3 4 5 & 7 8 10 11 12 13 14 15 16 17 18

Fig. 4.4.6-9

b. Angle, squareness and parallelism (Fig. 4.4.6-10 (Q42))
Even simple tocls such as squares are owned by 56% of companies. Few companies have

other measuring tools. They are required to be equipped.

1.  Angle/Squareness/parallelism
2. Angle plate
3. Steel protoractor
4. - Universal benei protoractor 100-
5. Square
6. Siraight edge i
7. Combination square set é 80
8. Micro protoractor =}
9. Optical protoractor (Z)
10. TIron level 8 e0 17/30
11. Precision level o)
(s e
12. Box precision level fre
g a0
201
4/3Q.
0 T T T L] T L T
i 2 3 4 5 6 7 8 910111

c. Profile (Fig. 4.4.6-11)

Few companies have this kind of gauges. It is required to be equipped.
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Profile

. Radius gauge

. Screw pitch gauge

. ‘Taper gauge

. Drill gauge

. Gear tooth gauge

. Projector

. Roundness tester >

3o B RO e

——— & % OF RESPONDENT

d. Temperature (Fig. 4.4,6-12(Q42))

1004
80
60-
40 030
204 . o
2/30 2/30
30 3/30___&“1{30/11_4
0 T T T ¥ T T T
1 2 3 4 5 6 7

Fig. 4.4.6-11

Graph shows that. few companies have thermometers. They are required to be equipped.

Temperature
Therme-electric thermometer
. Registance thermometer
. Optical pyrometer
Surface thermometer

. Temperature 1ecorder

. lmmersion pyrometer

e T

% OF RESPONDENT

100
80-
60
40
ZOl 4/30 5/30
\1_/20 1/30
0 T T - T [ e
1 2 3 4 5 6
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e. Hardness (Fig. 4.4.6-13 (Q42))

Hardness '

Rrinell tester
Vickers tester
Rockwell tester
., Share tester
Harnester

s

————p~ % OF RESPONDENT

1001
80
60
40
20 5.0;30 6130
\/ 2/30 1/30
1} 2/30 \\\\\\‘“““-‘f
T 2 . 3 4 5.6
Fig. 4.4.6-13

Few companies have hardness testers. They must be equipped much more.

f. Machined surface roughness

Fig. 4.4.6- 14 indicates that few companies have surface roughness tester, They must be

equipped much more. .

Machined suyface roughness

1. Standard piece for surface roughness
(surface roughness scale)

Optical roughness tester

. Electrical roughness tester
Interference reughness tester
Surface measuring instrument

LW

- % OF RESPONDENT

100-

80
604
40
20
2/30 230
0 e e, e T
1 2 3 4 5 6
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B Electrlc perfmmance testing (Fig. 4. 4 6 15) : -
Volimeters (17/30 compames) and, rtmmeter (16/30 companies) are Dwned only by

50% of companies, This tester must be equipped sooner.

Elecirie peiformance testing

1. Wattmeter 100 o
2. Voltmeter :
3. Ammeter I .
4. Power factor meter & 80
5. Torgue meter. % .
6. Insulation resistance meter 8 .
@60 1730 16730
o . .
B
w40
204
2/30
N I U,
1 2 3 4 5 6
Fig. 4.4.6-15

h. Testing (Q42)
"As shown in Fig. 4.4.6-16, for non-destructive _ihspé’ction equipment, even a simple color
checker is owned only by 10% of entefprisés (3/30 companies). Expensivé testing éq'u:i'p:-
ments may.not be owned, but should be entrusted to the public institution for testing.

Instruction and aid by public institution are required.

Testing
1. Colour checker 100+
2. Magna flux tesier
3. Ultra sonic fester ; )
4, Tensile strength tester o 8o
5. Chemical analyser %
6. Tachometer 5
7. Stop watch & 601
8. Dynamometer E
9. Moise meter .
16." Vibromeéter o 4pd:
11, Stioboscope W

201 3110 4/30 4130 4/30

' 1430
0 T T 1] T RS T 0 PR
12 3 4 5 & 4 o g
Fig. 4.4,6-16
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