3.5 Mould and Die Industry in Japan
(1) History of the Industry

Japan was first able to muiu'fd:et'u'temoLilds and dies ittdhstﬁal’t‘y in the. Iattet 'ha]:f
of the 19th Century when maohme tools begdn to be i impor ted from the Umted States and
Europe Then, durmg the Second World War, the mould and die mdustry developed'
prjmartly with the munitions industry, and after the war, it experlenced rapld growth as
mass ptoductton systems were mttoduced dutmg, the peuod of I’ﬁpld economtc growth '
during the late 1950s. - :

Tn 1956 the mould and dic mdustry was meluded among the 1ndustr1ee spee1f1ed
by the 1956 Law on Exiraordinary Measures Machining Industry, and then later in 1965,
it was one of the industries to come under the Small- and Med__i'um—Enterpfise
Modernization Promotion Law.(Notes 1 & 2) These moves contributed to promoting the

rationalization and modernization of the industry.

Notes: .

1) The 1956 Law on Extraordinary Measures Machining Industries involved
policies for low-interest loans and special depreciation on machinery and equipment
provided by the government. o

2) The Small- and Medium-Enterprise Modernization Law entailed low-interest
loans by the Medium and Small Enterprise Finance Cor poratton.

(2) The Industry Today .

The full-scale devel()pment of the Japanese mould and die- 1ndustry occurred'
during the latter part of the 1950s. during the per iod of raptd gconomic growth Even'
since the economy entered the pertod of steady gtowth which followed the first oil crisis
in 1973, the industry has continued to expand. During the period from 1975- 1983 whien
ex-factory value of whole industries increased 1.87 times, that of the mould and die
industry increased 3.74 times. The reason for this high. rale of growth for the mould and
die industry at a time when most mdust: ies were slowing down was a htgher demand for .
moulds and dies brought about by the development of new producis and model changes
in most industries. , : : S

The mould and die mdustry has developed in metropohtan areas where there 1sa .
concentratlon of machining industries, the main users of moulds and dles
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T‘!ble IV 3—27 Mould and Die ‘Manufacturers Classified Accordmg to
Typé of Pnoduct and Location

(Unit: ¥ 1 million}

_Typeof Product * Press Dies ~ Forging Moulds.  Casting Moulds

Area _  (Includes Die Casts).
Whole country C 382,438 - 17,046 95112
QOsaka © - o 43.990 -3,603 8,904
“Tokyo . - _ 27,322 - 766 5,893
Kanao'lwa Pref h © 50,764 588 - T7,922
“Aichi Pref R : o 43781 - 2214 - 16,770

Saitama Pref. . _28,_’5‘28 1344 21,483

Plastic Moulds Rubber,Glass ~ Other” ~ TOTAL (%)

'Whole country 417.000 50252 143,253 1,105,191 (100.0)

Osaka - 59,755 7,632 13,027 137 001 ( 12.4)
Tokyo 55,563 10,901 16,473 116 9_18 { 10.6)
Kanagawa Pref, 37,633 4,656 11,389 112,952 ( 10.2)
Aichi Pref. . ' 53,348 4,845 11,878 132,836 ( 12.0)

Saitama Pref. 32,229 4,593 10,153 98330( 8.9)

" Notes: 1- Based-on a survey taken of 7,630 companies with more than 4
employees; -
2- The category of "Other" includes other types of molds and their parts
and accessories.
Source: "Industrial Statistics Tables- Product Items Edition”, MITI, 1984.

~ Another feature of the mould and die industry' is the high proportion of medium-

“and small-scale compan'ies. ‘As of 1986 there were 12.200 mould and die factories

around the country, and 91.2% of this number were small-scale manufacturers with a

work force of 19 or fewer. There were only'63 factories which employed more than 100

employees The reason why there are many small manufacturers is that, in general, a wide

variety of moulds and dies are produced in small lots such that there is little room for
expandm g the profit scale '

In recent years the industry has been actively muoducmg the latest machinery and
equ1pment such as NC machine tools, machining centers, electric discharge machines,
“and 3- dlmenslonal measuring m_achmes. In addition, CAD/CAM systems are being
widely adopted among companies which rank at the higher end of the industry. The
reason for the greater' use of mechatronics in the mould and die industry is that automobile
and home appliance manufacturers etc, the users of moulds and dies, are -makih'g more
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rigid 'I‘E_:_queS[.S-f_Ol‘ higher quality, 10‘w‘¢_1j'_cqs_ts:,: and a shortening of delivery time, Asa
result, the mould and die ihdustryis c:hangihé over (o _b_ccq_ming a capital- and téchnology~
intensive industry which is reliant on mechatronics.

~Of those manufacturers whu,h are mc;easmg productlon 'md mtroducm g
mechatrombs machmex y 'md eqmpment, an mucnsmw numbcl are faced w1th the problem
of a lack of space in their factori ies. Also, among mannf‘lctuwxs wlnch are situated in
metropohtan areas, there are some whose locational c_o_ndmons are becoming worse as the
surrounding area becomes commercial or is turned into residential housing. Due to the
relationship with their customers, such manufacturérs are seeking sites which are not far
away from their customers and which permit work to be carried _o'ut' at night. Fiﬁdir{g
land which meeéts such requirements is difficult for mould and die manufacturers,
however and there have been calls for the creation of "metropoelitan industrial sites” in
disused mdusmal areas in thc cities.

(3) Mould and Die Production
1) Production Scale : g
According to the Ministry of Trﬂde and Indusn y's “Industrial Staustlcs (Industry

edition), in 1982 the value of mould and die productlon was app;ox:mately ¥865.0
billion,
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Table IV. 3-28 Pr'o_duciion Value of Moulds and Dies in Japan
(Unit: ¥ 1 million, %)

Year ~ Machinery Rate of Census of Rate of
Statistics Increase Manufacturers Increase

1972 86,120 T 191,908 —
1973 109,197 268 245,290 27.8
1974 - 110,703 14 276,163 12.6
1975 95,361 Al139 272,056 . AlS5
1976 ' 121,559 27.5 326,760 20.1
1977 159,001 30.8 -406,423 24.4
1978 174,098 9.5 492,419 21.2
1979 ©201,049 - 15.5 566,554 - 15.1
1980 . 232,464 15.6 674,110 19.0
1981 271,309 167 - 785,924 16.6-
1982 . 297,084 9.5 865,121 10.1
1983 ' 322,574 - 8.6 1,012,718 17.1
1984 : 352,650 93 1,121,367 10.7
1985 © 386,710 9.7 1,361,310 21.3
1986 375,498 A 29 1,304,201 A 42

1987 356,477 A 51 — —

Note: "Machinery Statistics" cover manufacturers with more than 20 employees
and "Census of Manufacturers” include all manufacturers.
A means minus.
Source: Machinery Statistics Annual Reports, Census of Manufacturers by
Industries, MITI, :

2 factors behind this growth experienced by the mould and. die industry are the
switch to the product variety, small lot production system by the Japanese economy as a
result of the 2 oil crises in 1973' and 1979, and also the development of new products and
the shortening of the period of time for model changes.

- A look at moulds and dies according to type shows that mouids for plastic goods
form the Iargést group, followed by press dies. Added together, these 2 types of moulds
account for more than 75% of total mould and die production.
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Table v, 3- 29 'I‘ypes of Mould :md Dies and Value of Production
(Unit: ¥1 nnlhon % )

Year . 1983 . 1984 - ""51985 | 1986

Type ~Value % of Total Va]uc % of Toial Vaiue %of Total Value %of Total
Press- . 137,667, 42.7 135, 913 38.5 155,335  39.6 154,911 41.3
Forging 11,108 34 11,517 3.3 13,157 - 3.4 15099 . 4.0
. Casting - 9,028 2.8 10,997 31 11,-7_86_ 3.0 10,706 2.9
Die Cast 31,398 .97 18826 - 53 19,512 5.0 19,656 - 5.2
Plastic . 106,152 329 142,659 405 156,063 39.8 140,031 . 37 3
Glass - - 10,618 33 11,529 33 13,178 3.4 12,_952_' 3.4
Rubber. 11,258 - 3.5 14,130 4.0 15205 3.8 13,699 3.6
Powder . 5345 - 1.7 7,079 . 2.0 7,962 2.0 8415 23
Metallurgy o e S
TOTAL 322,574 100.0 352,650 100.0 392 097 100.0 75 469 100 0

Source: "Machinery Statistics”, MITL.

As is shown in the table, up unnl 1983 press. d1es accounted for the largcst
percentage of. total productmn with moulds for plastlc in sccond placc " But since then
the rate of increase of press dies has slowed down while plasnc moulds have. connnued to
increase con31derably,- so that in 19_84 and 1985 moulds for plasnc accounted for
approximately 40% of total production. There are two reasons. for this: first, the
durability of plastic has improved and its life has been increased, and second, due to the
trend of making parts lighter for cars and other products a switch over has been seen
from metal to plastic ' T ; : , '

A-look at the value of plOdUCtl()n for moulds and dies shows that manufacturers
with less than 20 employees produced 45.9% of the total. Companies with more than 20

‘but less than 100 employees produced 38.6%, and those with more than 100 employees
- produced 15.5% of total production value. -
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Tab!e IV 3-30 Mould and Dle Manufacturers U‘lssmed

Accordmg to Size and Production Valucs

(Unit: ¥1 million)

. Companies . Production Value

No. of Employees ~ Number % Nurnber %
1-9 9,725 79.7 360,411 27.6
10-19 1,401 11.5 238,579 18.3
20-29 549. 4.5 174,338 13.4
30-49 274 2.3 148,500 114
50-99 183 . 1.5 180,069 13.8
100- 63 0.5 202,308 15.5
TOTAL 12,200 100.0 1,304,201 . 100.0

Source "IndusmaIStanstc;s Industry Edmcm” MIYTT, 1986

?) Structme of the Industry

~ The manufacture of moulds and dies is carr. xed out by manufacturers which have a
' small number of employees. J'f\ccon:hngD to the 1984 "Industrial Statlstlcs Tables", among
' the 11, 181 manufacturers 1ncluded in the statistics, those with less than 10 employees
;accounted fox 80.7% of the tot’xl and those with more than 10 but less than 20 employees

-accounted for 11. 3% Consequently, companies w1th less than 20 employees accounted
_for 92.0% of the total. . Companies with more than 100 emp!oycss accounted for only

0. 52%

However although the number of companies with few employees increased up

until 1797’_]8_,_1t.has shown a shght decrease since 1979,
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Table IV. 3-31 Number of Small-scale Factories in the Industry

No. of Factories Factories with under  Factories \?ith under
' 10 employees (%) 20 employees (%)

1972 5,950 717 91.4
1973 ‘ 6,090 79.0 _ 91.9
1974 6243 - 81.3 ' _ 92.5
1975 7,144 83.2 93.5°
1976 7.409. 83.9 93.8
1977 - 7,684 83.8 : 93.5
1978 8,709 - 84.3 93.7
1979 8,977 83.8 93,7
1980 9,231 83.7 _ 93.3
1981 9034 82.4 : 92.8
1982 9,874 20.9 92.0
1983 11,494 82.4 o 92.6
1984 11,181 807 - . 920

Source: "Indusirial Statistics Tables- Industry Edmon" MITL

The different types of mould and die manufacturers include Specmhst |
manufacturers who make moulds and dies upon request from thelr customers those‘
which ploduce moulds in- house for theu own' us, and tho:se whlch fall somewhere
‘between these two types It is esnmdted that on average comp'mles whlch produce
moulds and die in- -house rely on their own moulds for 1oughly haif of thelr needs.
Accordmg to the annual reports of Machine Stansncs (Table V. 3- 32) the propornon of
total mould and die production comp1 1sed by m*house productxon has gradua]ly decreased
since 1976 and 1977 when it accounted for 29% of the total so that by 1985 it had
dropped to 22.6%. This i isa s;gmflcant decrease from the penod in the iate 19503 when
in-house production accounted for 65% of total pr oduction '

As for the types of moulds produced in- house forgmg moulds comprlse ‘the .
largest group followed in order by press dies, die cast moulds, and powder metallur gy’
moulds. Compared with these kinds of moulds for shaping metals, the ratio of in-house
production for moulds for shaping non-metal materials, such as plastic and rubber, is
low.
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Table IV. 3-32 In-house Production Raties According to Type of Mould

(Unit: %)
Year 1981 1982 1983 1984 1985
Type of Product
Press 33.8 33.3 333 26.9 30.5
Forging , 67.7 60.3 643  64.0 64.6
Casting _ 29.5 - 294 33.6 38.5 33.5
' Die Cast ' 250 . 203 204 342 29.9
Plastic 13.6° 12.3 14.9 11.2. 11.8
Glass - ' 04 . 0.7 0.3 0.0 0.6
Rubber P 10.9 - 97 12.5 12.6 14.1
Powder Metallurgy 26.9 263 . 263 248  26.0
Overall Average for :
22.6

In- house Producnen 26.1 _24.1 25.1 21.0

Sourée: Machinery Statistics Annual Reports, MITL

3)_Comparisoh of Produc_ﬁvity for Mouids and Dies

" Compared with the mould and die industries in other countries, the productivity of
the Japanese mould and die industry is high. Table 1V. 3-33 shows a comparison of the
‘sales value per 1nd1v1duc11 cmployee of the 12 member coumnes of the ISTA (International
Spec1al Toohng Assomatlon) (as of 1981) The table shows that Japan, which was
,' _suuated in the middle group in 1976 had become the country with the highest rate of
productwny 5 years later in 1981, One of the reasons why the sales value per individual
worker is high in Japan is that compared with other countries, Japanese employees work
longer hours. Compared with Great Britain and the United States, where employees
work approximately 40 hours a week, and European couniries, where employees work
* approximately _35 hours-a week, employees work 48 hours per week in Japan. Of
_courSc_,_ this does not include overtime hours, which are worked in order t0 meet the
proddbtion schedules of customers. Thi_s' 13 one reason Why the delivery time for moulds
and dies in Japan is short. -

_ Whereas the ratio of annual sales value to investment value in plant and equipment
is _13.1_% in the United States, 12.2% in Britain, and 10.1% in Italy, in Japan, it is rather
low at 6.2%. (r_efcr-Table 1V, 3-34) Hchver, if ope takes into a'ccouht:the recent high
sales value for Japan, the ratio of machinery and equipment per individual employee is

-among the highest in the world.
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Table 1V, 3-33 “"Average Salcs 'pe‘r"Iﬁdividua'lf'Empl'o'yee .

. Table 1V, 3-3¢

Ratio of Investment in Equipment to Sales

(Unit: $US)
Year 1974 1976 1978 1981

Country o s o
‘Japan S 24,500 0 - 21,000 44,000 58,836
USA , 33,000 - - 30,000 43,500 50,933
Switzerland T NLA, 32,000 51,949 . 44,737
Taly 15,000 19,000 - - 27,776 41,992:
Finland © - . 20,000 19,000 21,250 39,166
France 23,500 22,500 - 31,730 - - 38,758
West Germany 21,000 22,500 33,997 - 37,198
Sweden 22,000 - 19,000 24,928 - - 35,615
Netherlands 22,000 20,000 . 35,000 34,000
Belginm 31,000 27,006 . 33,333 . 33,800
Denmark N.A. - NA. NA 30,933
Great Britain 17,500 13,500 19,141 30,301
Average 22,900 22,320 33,328 39,647
Source: ISTA -

(U_n_it: %

- 1V-84

Year 1978 1979 1980 - 1981  Average
Country s _ LI R e
~ USA 215 175 - 60 . 74 131 ..
Great Britain 15.3 19.4 7.9 6.2 - 122 -
Ttaly 120 - 83 110 9.0 101
Switzerland - 17.2 74 57 .60 . 91
‘Sweden 120 66 18 97 90
France 11.0 - 7.9 48 34 0 68
Netherlands 8.0. 5.0 NA. . - NA 65
Denmark N.A. N.A. 50 81 65
Finland 7.0 5.0 30 100 63
Japan 60 57 65 67 . 62 -
West Germany 4.9 4.0, 73 42 51
Belgium B 235 3.0 .45 - 60 40
Average . 10.7 3.2 .63 . 7.0 ;8.0 -
Source: ISTA
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(4) Level_of Technology a_nd Future Outlook

'1) Producuon Equlpment

7 Table IV.3-35 shows the machmery and equlpmcnt used by the mould and die
_mdustry As shown in- the table, 85.7% of manufacturers in the mdustry have multi-
purpose. mllhng machmcs, 97.9% have surface grlndcrs 92.1% have lathes, and 90.7%
have drﬂlmg machmes ’I‘h:s shows that the majonty of manufacturers have introduced
multi-purpose machines. As for measuring machmcry and mstruments, whereas a
relatively high proportlon of 65% have opttcal projectors, the ratlo of mtroductlon is not
| 50 hlgh for tool scopes and 3- dlmensmnal measuring machmcs The rapid increase in NC
:-:machme tools has greatly mﬂuenced the growth of the Japanese mould and die mdustry
Because mould and die manufacture involves does not involve only the production of a

wide vane_ty of _sm_gl_e products, NC machine tools have an undeniably strong impact,

Table IV 3 35 Introdu«_tlon of Production Equipment
by Japanese Mould and Die Manuf‘lctureis

NC-¢electric discharge mac]unc (16.4%)
Wire cut electric discharge machine (66.4%)
Multi-purpose electric discharge machine (51.5%)
* NC milling machine (17.9%)
Multi-puxposc milling machine (85.7%)
Surface grinding machine (97.9%)
Forming grinding machine (90. 7%)
. Lathe (92.1%)
NC'lathe (7.1%)
Horizontal milling machine (20.0%)
(11) - Drilling machines(90.7%) -
Machining center (27.9%)
" Transfer press (25.7%) "
Three dimensional measuring machme (24 3%)
(15)  Universal tool scope (25. 0%)
(16)  Optical pro_;cctor (5. 0%)

Source "Japan Mold and DIC Joumal" 10 May, 1984
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” ) '- Th_e usé of NC maéhine :too_l_s; which started in thé fit'st' half of the 1970s,
increased dramatically in the latter half of the decade. According to machinery statistics,
there Were only 3,312 NC machine tools, which produced ¥51.3 billion worth of moulds
*-f-_’m 1976 (NC mac,hlne tools accountf:d for 22% of total machine tools), but by 1978 this
figure had 1ncreased SO that there were 7 342 machines producing ¥107. 6 billion (29% of
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total). This increase continued so that in 1979 there were 14,317 machines producing
¥205.5 billion (42% of total) and in 1981 there were 25,926 machines. in operation
which produced ¥434.1 billion worth of moulds (51% of total) Although durtng the 2-
year slump in the economy wlnch oceutred in 1982 and 1983 the total for machme tools
decreased at a yearly rate of about 10%, the decrease was ‘smallér in the case of NC
‘machine tools In 1983 there were 26, 398 ‘machines which ptoduced ¥426 2 billion
worth of moulds and the petcentaﬂe of NC machme tools wluch were numencally
'conttollcd exceeded 60%. o o

Even though there have been 1nc1eases and decreases i tn the most commonly used -
machines f for mannfacturmg moulds electric dlSChal ge machmes and rnachme tools, they
have generally contmued to increase along, w1th the increase in productlon in moulds and
dies. : ' ' '

“The trend towards NC machme tools mcreased sharply 50 that by 1983 they
accounted for more than 90% of all machme tools.

In the May 10 edition of the }apan Mould and Di¢ Journal, it was reported that the -
wire cut electric d1scharge machme is: the maclune ‘which the greatest number of
manufacturers intend to 1ntroduce in the future. It was followed by machmmg centers and
then, among measunng machmety, 3-dimensional measurlng machines. This shows that
Japanese manufacturers are tiot satisfied w1th their present equtpment and so intend to
introduce the latest type of machmety, such as NC machines, in the future.

2) Design and Processing Tech'nolo'g'); e

The Japanese mould and die mdustty, an mdustry whtch is said not to have
experienced bad times, is presently undergoing change Compared to past performances,
the rate of increase in the value of mould and dle productton is slowmg down, and mould
. and die manufacturers are subject to rigid requests to raise the standard of quality, shorten
delivery time, and decrease costs from_the compdnles w_htch use their products._ In order
to meet such requests, technological"chang'es m'e-beiltg seen in tnould and die factories
where new technologies such as mechatronics are begmmng to be introduced. These new
developments are occurring in order to brmg about the rationalization of mould and die
manufacture -and the various phases involved in thts process can be summarlzed as

follows
Emphasis ____ Emphasis _y, * Making machines _ s CAD/CAM Unmanned '
on finishing = “on machines numbenctllly controlled  ° - systems . .QP???‘_“D“S |
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In the past, the method for manufacturing moulds and dies has mainly involved
the manual processing and assembly of par'ts which have been processed beforehand.
But instead of this most workers now carry out machining by using gauges, and in the
case of copy- mﬂlmg, they machine by making punch and die models. However, this
process leads toan mcrease m manufacturing costs because some time is required for the
fmishmg Off process duetoa decrease in precision because of errors caused by changes
in the temperature of the models and also changes brought about by the passage of time.
In order to resolve such problems, methods are now beginning to be adopted which make
use of NC furictions (e.g. NC grinders, NC milling machines, NC electric discharge

' machihes), and CAD/CAM systems. A list of the new developments in mould and die

design and in processing is provided below:

1) de\;elopnlellt of electrodes which do not wear much when using electric
discharge ‘machines I_

2) development of an adaptable automatic control device for use in electric
discharge machines

3) development of a NC milling machme , .

- 4) development of an automatic copy-milling machine and NC grinder

5) development of a NC wire cut electric discharge machine

6) development of an electrolytic polishing machine

7) manufacture of moulds and dies by using CAD/CAM

Autornation is also affecting design. CAD/CAM systems have already begun to be
~introduced mainly: among manufacturers who produce moulds related to automobiles.
“The key tou_singCAD/CAM is software. Although the most preferable situation is to
Have software made inside a company so that:mould and die processing technology is not
Jeaked outside, this poses a problem for small-scale manufacturers. It is because of this
that in order to introduce CAD/CAM systems, mould and die manufacturers in Japan are
' .standardizili_g- the-_.va_rioos parts which make up moulds, the manufacturing stages, and
-tools and metallurgical tools, as well as putting effort into developing the staff required
for computers which use CAD/CAM systems. '

: ) The Use of Modem Teehnology and Future Outlook _

: - The most s:gmﬁcant change which is expected to take place in the Japanese mould

- and die mdustry is the automation of mould and die manuf.:lctuie and design using the
- latest technological devefopmems. On top of this, processing technology and machine
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tools are expected to become more‘-sbpl_listicated.- - An outline of expected changes is
provided below. - SR ' .

First of all there are the adv'mces in the automanon of fdctoues The:various types
of general machmes used for' processing moulds and dlCS are gradually becoming
antomated in order to accommodate Vdrlety of Sm'lll lot productlon and in the same way
NC machine tools are becommU more sopmstxcated ‘Along wuh the progress which has
been made in rmcrocomputers smce the l'itter half of the. 19708, CNC machine tools
which apply microcomputer technology are now being u__sed more widely. Tt is expected
that Flexible Manufacturing ‘Systers which manage this will be expanded and wilt be
used even 'mo'r'e_-Wid_ely-i'n'_"-'tlle"fut"ufe. It is also COn_si'd_ered_ that Faclory Automation
systems will develop even further and that corr'l'p:u'ters will be used more widely SO thaf
they are not used in Just the assembly and mspectlon stages, but used in every stdge
including the c0mp1ldt10n of daily manufacturmg schedules o ' ,

_ Second, there is the gradual increase 111 demand for ultra: prec1saon processmg
There is an endless flow of requests for high precision, These range from requests for
the normally required degree of precicion down to _10'-'mi_cron_ eh_its for the generel’
machining industries to precision down to the degree of 1 micron -tinit for the aerospace
and computer industries and even prec1310n ‘down to the degree off sub-micron units for
laser mirrors, ete. And for the manufactuung of moulds and dies, asa result of increased.
- demand for precision moulds, it is'€éxpected that the degree of prec:1s1on of machine tools
will increase and that comp:ehenswe ‘research will be carrled out involving the
development of basic teclmology for the machmes themselves as well as other related
technologtes and also control technology ' L

Tlnrd it is expected that technology related to the processmg of new matenals will
be developed even firther.’ ‘One example is Tecent acnvny mvolvmg the use and
development of new materials such as special alloys, ceramcs, and composite matetials.
A new processing technology which is bemg used more and more in this area is the use of
laser processing machines, and in the manufacturc of metal moulds new technology for
processing stich as "lamination dies" are bemg used. It is expe_cted that these new

technologies will be applied to more areas in the future. : 7
Fourth there is the use of new structured matérials for the machmes whwh are

used for manufactmmg moulds and dies. Because the mach_me tool is.the most 1mponant
and fundamental piece of equipment for every ln"dustry;' and because the machine tools are
based upon the mould and 'die_ iﬁdtnstl'y,' industries. cannot be_expe:_cte(_l to ‘advance if
progress is not made in machine tools. : Recently, casting and steel plate welding materials

which have been traditionally used for machine tools have been substituted more and
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more by new materials such as ceramics, concrete, and composite materials. In the case
of niatérials made fronﬁ concrete in particular, considerable research is being undertaken in
this area, especially in Switzerland, and they have already been used for grinders and
lathes. o '

(5) Requlrcments for the Development of the Japan Mould and Die
Industry ' '

1) Cooperative Relationships with Customers

~ Abbve all, it is the great importance which is attached to the role of customers who
buy moulds and dies which has contribated to the development of the Japanese mould and
die mdnstry to its present high level, '

' The ﬁrst reason why mould and die users are involved in supporting and fostering
mould and di¢ manufacturers is the gleat 1mp01 tance which moulds play in the
manufacture of their products The developmem of new pmdu(,ts and new technologies
dlrectly concerns moulds and dles and the quahty of the moulds affects the quality of the
products which they produce Manufacturers cannot manufacture products of a

- satxsfactory quahty unless they pay p&z ticular attention te moulds and dics.

The second reason is that in order to escape from the two oil crises, J apanese
compames have put partictilar eff_or_t into developing new products. That is, not only has
there been a sudden change over to energy-conserving models for automobiles and home
appliances, areas which had bonstit'ufed the demand sector for moulds and dies, but also
considerable activity has been secn in the development of new products, largely in the
area of elecu‘on_ic's and communicationis.

' Also, the -‘édnsluhe’r buying pattern of the products has shown increasing
diversification, and the life cycle of products has been shortened. This has had the result
of increasing demand for moulds (md dies to unpr: ecedented proportions.

o As a c_onsc_quence of these’ factors, mould and die users have had io put

_- consideérable effort into fostering mould and die manufacturers, and they have
:subse‘quently been providing all' kinds ‘of support, iﬁoluding technological support,
'fmanmal support ‘and support m acquiring facilities and equipment.” In addition, because
mould. and dxe manufacturers ‘have uncomplainingly been supplying customers with

:_moulds and dles to meet reqmred delivery dates, a stronﬂ bond has been formed between
the two.” | .

_ A thlrd reason is, the growth of mdnufacturers ‘which specialize in the production
of moulds and dxes Since the end of the Second World War mould and die manufacturers

Iv-8



who have contmued to aceumulate teehnolo;_.,y, expeuenee and knowledge Thts has
made mould and die isers recognize that unless they use specmlszed tmnufactmers it will
be difficult to procute suppltes of good qmltty moulds, For example, even i a mould
and die user were to establish its own mould and die division, they would not be able to

catch up with the specxal skills of mould and-die manufactmers so they would have to
rely on the mould and die manuﬂtetmets for their more important moulds and dies, and
they woutd only have to produce moulds themselves when the workload of spectahzed
mould and die manufacturers became (0o heavy. '

As a result, the in-house ptoductton ratio of the J "1p'mese mould and die mdustry
(the percentage of the value of moulds dnd dies wlneh users of moulds and dies actually
supply among the total productlon value of moulds and dtes) has been decreqsmg
Whereas in 1976 and 1977 it stood at 29%, it dtopped to 26. 1% in 1981 24.1% i in 1982,
25.1% in 1983, and then 21 0% in 1984, Tlns is'a si ;__,nmmnt deerease f10m the in- house
' productlon 1atlo around 1950 which stood at 65%. " _

‘The in- house plOduCthn ratio in terms of the dtlferent types of moulds and d1es
used in forgmg, casting, and pressing are 64.6%, 33.5%, and 30.5%, 1especttvely The
ratio for moulds for glass is parttculatly low at 0. 6% (refer T able 1V, 3-32) ‘ o

There are two. reasons: why the specmltzed skills of Jqp'inese mouid and die
manufactuters are rated hwhly in thls Wdy Flrst once teehmc:ans and skllled workers - -
belongmg to mould and die manufacturers are employed they nomtally contmue to work
-at the same company for a long tlme and aecumulate expertenee in the process.  The -
length of service for mould and die des;gn 3pet:1a11sts inJ apan is approxnnately 10 years,
and the length of service for skilled workers is neatly 10 years longer than this. What is
more, there are many cases where skilled workers stay with one employer for over ‘than
30 years. Such records for length of service also apply for small scale manufacturers
which employ between 5 and 10 workers. R

The second reason is that in the early 19705 assembly mdusmes such as the
automo’mle mdustry began to grow r'tptdly, whteh resulted ina ldpld lncrease in demand
for moulds and dies. The growth of the dutomobile 1ndustry brought about the gtowth of

the material indusiry which supplies mdteuals such as spec:lal steel, ele., __wluch are used
in moulds and dies and also led to the gtowlh in the areas of heat treatment and platmg, :
technology which i zs fundamental for the mschmmg industries. As a result, heat treatment
and plating technology, both of which are vital for the growth of the mould and die
industry, were 1esolved_at the same time.
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2) Growth of Mould and Dic Standard Parts Industry

An important factor behit_ul the high level of productivity which the Japan mould
and die _in,du's'try has built up is said to be the role of _S_pe_cialized mould and die parts
manufacturers who prodhce and Sﬁpf)ly standard pili'ts which make up more than 30% of
the parts used in the manufacture of mbhlds and dics. Th'is' is because these parts are very
usefui for mould and die manufacturers who use standardized semi-manufactured goods
and standard parts. The greater the range of Stan_dardized pan‘té, the easier design
becomes. Also; not only is the time required for design reduced, management of the
production stages_sin'qb_lified,,and the time required for delivery shortened, but it also
makes higher quality possible. On top of this, it makes it possible to arrange and
systematize the knowledge and experience which usually only technicians and skilled
w01'kél's have. - The use of: standardized parts has also provided the opportunity for the
introc_lucition of ziut()mate_d equipment such as CAD/CAM,; NC machines, machining
centers, and robots in areas which were once said to be difficult to automate,

The primary objective of mould and die manufacturers in standaidizing parts is to
shorten delivery time, and fhc_ second is to introduce CAD/CAM (refer to Table V. 3-36).
Table 1V. 3-37 shows that as standardization has taken place, the greatest change has been
the standardization of the structure of moulds. This seems to suggest that whereas up
until toda& standardization has largely centered around parts, from now on it will focus on
* software. This clearly shows that a change is taking place from the superficial to the more
fundarmental, .

Table IV, 3-36 Reasons for Standardization of Moulds and Dies

(1) Reduces expenses resulting from variety of small lot producti ;
(2) Shortens delivery time (40.7%); ’ production (19.8%);
(3) Accommodates changes in design (3.7%);

(4) For the introduction of NC machine tools (7.4%):

(5) For bringing in CAD/CAM (24.7%);

(6) Enables QDC (3.7%).

‘Source: "Metal Press", Janu.ary, 1983.
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Table IV. 3.37 S_tandordimtion _I’rocess

(1) Usc of standflrdlzed moulds and dlcs (32 1%),

(2) Standardization of structure of: moulds and dies (39.5%);
(3) Standardization of processing (17.3%);

{4) Standardizatdon of data (3.7%); .

(5) - Making units (7.4%)

'S_ou_rce: "Mctal Press", Joimary, '1983'_

Today, when the mould and die mahufacmﬁng'_i'ndustry is becoming & technology- .
intensive industry, if the process of achieviri’g standardization itself is regarded as
technology, the ncccssny for each aanufacturer to qtandardlze can be expected to increase
from now on. What will happen is that standardlzatlon will change from scttmg cnterla
and patterns over to the standardization of processcs and mformanon -

3) Management Impmvement and its Dlrccuon = : :

- Since 1955, when Japan entered its pcrlod of feal economic. growth demand has
increased for goods, particularly for durable consumer goods such as home appliances
and automobiles. The raising of productivity has been the primary objective of Japanese
mould and die manufacturers, and in ordc’r o achif':vc this thc'y haviﬁg bccn‘j)ﬁt_ting all
their energy into 2 areas. : - :

The first involves ralslng techmcal levcls through the mtroducnon of thc iatest _
types of equipment such as machining centers, NC processing machmes etc., and also '
by making use of modern technology ‘such as CAD/CAM and robots. At the present nme '
the ratio of machinery and equipment per individual worker in ‘the Japanese mould and dle,
industry is around $US9 000, or the hlghest in the world The percentage of
manufacturers- using NC machine tools is also fairly hlgh Whlle the labour costs of
mould and die manufacturcrs have been 1 increasing szgmﬁcantly, thc relative price of NC
machine tools has been decreasing, with the result that more dnd morc manufacturers are
becoming interested in using NC rnachine tools. Recently, Tequests | from mould dnd die
users for shortened delivery times and mcrcascd precision have become more severe so
that the mould and die manufacturers have had no choice but to increase their investment
in plant and equipment to raise technical levels. " . o R

The increasing use of devices involves the creatlon of productlon systems usmg
mechatronics, and the higher the investment in mechatronics becomes, the more 1mportant'
each enterprise's financial capacity will become. Rclativcly Jarge-scale mould and die
manufacturers are making in_vcstments in order to put CAD/CAM systems to practical use,
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and they are a:mmg at systemanzmg their operations through the introduction of large NC
processing machmes. Medium- and ‘small- scale: manufacturers who have tarned 1o
specializing i in ‘particular processmg areas are also mtroducmg NC elecmc dlschqrge

- machines, wu‘e cut electnc dlscharge machines, and NC machme tools on a large scale.
Also, stratcgles aimed at the futurc arc bcmg sct as, and while on the one hand NC
machines are bemg mtroduced on the other hand in the area of manufacturing, higher
prcc:swn is bemg sought and effort is bemg put mto the manufacturc of electromc parts
as a result of thorough automation.

_ Second ‘the Japanesc mould and dle mdustry has a. good record in regard to
delivery and quahty because of its sophlsucatcd producnon-management systems.
Production- -management systems can broadly be divided into two types: the mtegratcd
system and the dw:smn of labour system. The mtegrated system involves a number of
workers makmg one thmg In this system, the workers prodace a mould from the initial
to the final stage. The dlwsmn of labour system entails specializing operations by placing
woxkcls at pamcular producuon stages or machines.

As for the special features of both of these systems the dmszon of labour system
isa system whlch enables the continual producuon of moulds and dlCS at individual stages
and also makes it possible for large companies 1o raise their level of production efficiency.
However, if this sy.étcm were to be adopted by small manufacturers, work wonld not run
smoothiy and therefore result in a waste of time. Consequently, small manufacturers are
adopting the mtegrated system which allows for more flexible operations,

Viewed from the perspecnve of producuon equipment, because the compames
which adopt the integrated system generally have a number of multi-purpose machines,
'ihey have to rely on manual work in order to attain a high level of precision and the
processmg of minute surfaces. On the other hand, manufacturers which have adopted the
divisioni of labour system have introduced a rclatwely large number of high performance
machines, such as machining centers, and forming grinders to achieve a high level of
precision. The larger the size of a manufacturer the more the integrated system has been
replaced by the division of labour system; and the cut off point between these 2 systems

i's-'us'ualiy com_pa_niés which have 10 workers.
o 4) Rccent Trcnds ,

“The- steady apprecxanon of the yen caused mould and die users to become
'mcrcasmgly severe.in thelr requests to reduce costs, resuiting in a 30% drop in the sales
price’ compa_l_'ed to two years carlier, The life cycles of automobiles and electric and
electronic goods have been reduced as_ a résult of the diversification and individualization
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of COHSUIT!C! tastes and this has Ied toa reductlon in the dehvery time for moulds and dies
from 60 days to 45 days in average w1thm a two—year penod '

While it looks as though requests from users for a reduction i in producnon cOSts
and shoner delivery time, which have been exacerbated by the appremanon of the yen
will contmuc those manufacturers which have managed to keep gomg by using up their
internal reserves and reducing plant and equipment have reached the stage where they can
make no more rationalizations. Added to this there are problems concerning personnel as
number of young workers entering the mould and die mdustry has dropped sharply.
There are more than a few manufacturers whlch have gone bankmpt or have entered new
mdustnes They have bcen putina posmon whcre they have been forced fo make new
moves in order to stay m business. _ .

- One such move is the 1ntemat10nal dmsmn of labour. The settmg up of operatjons
overseas by companles within the automobllc and electric and electromc industries has
been accompanicd by mcreased requests for mould and die producuon to be carried out
overseas. Seeing that there will be further requests for reduced costs and moves to import
moulds and dies and to Shlft productlon bases ovcrseas, mould and die manufacturcrs will
have to take appropriate steps to match such moves. '

(6) Export and Import Trénds

1) Exports .
- The export values for the years from 1983 to 1987 recorded healthy increases and
are shown in Table IV. 3-38. - - ' ! :

In the period from 1983 to 1987 press and forgmg dies (85 05- 041) 1ncreased
'55% (from ¥29.95 billion to ¥46.4 billion), casting moulds and parts (84.60- 010)
increased 72% (from ¥6.9- billion to ¥11.85 billion), and moulds for glass, rubber and
plastic recorded an increase of 96% (from ¥27 7 billion in 1983 to ¥54.27 billion in’
1987). ' - '

However, the order of the main countries.to Which'these products are exported
changes from year to yeaf and there have been sharp fluctuations in the value of these
exports. This is due to the production and sale of moulds and dies in single units and
small lots which prcvents contmmty .

A companson of exports’ of press and fox ging dies for 1986 and 1987 shows that

exports to South Korea decreased dramatically from ¥12.64 billion in 1986 10 ¥4.533

billion in 1987. In contrast to this, exports- to the Umted States increased from ¥7.57 7
billion to ¥14.49 billion during the same period so that they accounted for one-fourth of
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total exports and made the U.S, the largest importer of Japanese-made press and forging

dies. Another increase was 1‘ec'oi_‘ded in exports to Australia which increased significantly

from ¥4.976 billion in 1986 to ¥9.026 billion in 1987, and which made Australia the

second iargcst importer behind the United States, Exports to Malaysia increased from
'¥880 million in 1986 to ¥2.11 billion in 1987, putting it in fifth place.

Table 1V. 3-38 Japan's Exports of Moulds and Dies

(Unit: ¥1,000)
1983 1984 1985 1986 1987

82,05_—041 59.549,123 34,088,071 45,417,041 51,859,260 46,489,762,
Dies for press or : o
for forging, n.e.s.

84.60-010" - 6,898,536 6,396,397 9,802,774 10,602,933 11,850,753
Moulding boxes

for foundry, -

moulds of a type

used for metal,

and parts thercof

84.60-090 27,701,598 30,699,404 42,601,362 47,333,162 54,269,792
Moulding boxes

for metalcarbides,

for glass, for

mineral ‘materials

or for rubber or

artificial plastic

materials and parts

tereof.

Moulds & Dies 64,549,257 72,083,872 97,822,077109,795,364 112,610,307
Source: Japan Export & Imports

2) Imports :

Imports for the years from 1983 to 1987 are shown in Table IV. 3-39 and show
an increase in imports of moulds and dies during that period. Imports classified according
to type and to country of origin for 1985, 1986 and 1987 are shown in Table IV. 3-41.

n‘the case of CCN. No.84.60-010 (casting moulds, moulding boxes and parts
for use in metal casting), while these were mainly imported from advanced countries such
as the United States and West Germany, the percent of these imports from Taiwan and

- South Kdr‘éa_ increased. What is more, in the case of CCN.No.84.60-090 the ratios for

imports from Taiwan and South Korea exceeded those of advanced countries.
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Table IV, 3-39 Japan's Imports of M(-)u'lds"an(_l Dies

1983 1984

5460010

Moulding boxes -

for = foundry,

moulds of a type

used for metal,
~ and parts thereof

84.60-090
Moulding -boxes
for metalcarbides,

for glass, for’

mineral materials
~ or for rubber or
artificial - plastic
“materials and parts
tereof

Moulds & Dies

301,969 334,293

AT A6 436 677550

3,659,066 3,547,824 4,301,395 4,622,931 = 6,160,844

3.961,035 3,882,117 4750,636 5049394 6,838,394 .
Source: Japan Export & Imports - :
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(7) The'.]apa'n'Die and l\’l{)uld Mannfacturers Association " .

In Japan manufacturers assoentlons play an important role in the development of
the 1espect1ve industries. This also applies in the case of the- mould and die mdusny
Accordmgly, an outlme of the Jap"m Die and Mould Manufactuters Assoonnon is

pr ovrdnd below

1) The est'tbhshment and orgdmzatmn of the assomatlon _. o

The J apan Die and ‘Mould Manufacturers Assoe1anon is an mdustry group which
was estabhshed in 1957 with the assistance of the Mlmstry of Trade and Industry

- After the Second World War the development of machinery industries became
necessary for the survival of § apan, and the de\relopment of the mould and dte mdustry '
was essentlal in order to achieve. thls end ' ' S :

Although manufactured goodt- were in the begmmng made for the local market
when they started being exported a htgh level of precision for moulds and dles became
necessary. It is because of- '[hlS that plant and eqmpment and technology found in Iapan 5.
mould and die industry today 1anks amongst the best in the world.

The J apan’ Dle and Mould Manufactarers Assooranon is the. only or gantzatlon of i ItS
type in Asia which belongs to rhe International Speeral Tool Assocxatron (ISTA)

The Japan Die and Mould Manufaeturers Assomanon has a chalrman and board of
directors under which there is Its main office and also three 1eg10na1 offtces (eastern
office, central office, western office). - “A total’ of 1,000 compames belong to the
association. This number COJ]SISIS of 70() specialist mould and die manufacturcrs wlnch
ar full members and a further 300 suppor ting members which compnse assoc1ated"
machine tool manufacturer% steel material manufacturers, tool mfmufacturers and trading

companies, elc.

2) Outline of the activities of the association . .

The activities of the Japan Die and Mould’ Manufacturets Assomatlon are largely
funded from the membersh]p fees of its members Its annual budget 1nclud1ng staff
salaries, 1s in the region of ¥130 m;lllon - L

Its main activities are as follows :

a) Activities undertaken in cooperatlon w1th the government L ;
* Applications for changes and reports related to the various types of taxation laws
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o C()'o"{')‘e:rafidn on v"ario'us'types of investigative studies undertaken for formulating
policies '
b) Activitiés for Sténgtheiing its organization
' * Mziimaini'ﬁg' and promoting cooperative relations with associated groups:
E Educatmg those outside the industry f01 the purpose of raising the industry's
position _
¢) Activities related to improving business structure
% Research into chan'ges‘iﬁ the business environment and ways to deal with such
changes _ ' o
* Formulation of basic contracts foi mould and die transactions and the
rationalization of the system for transactions
* [nvolvement in moves to establish operations overseas and internationalization
i Holding of meetings to study methods for m()dei nizing business management
d) The improvement of personnel management
~* Continuation of surveys into industry wages and a reevaluanon of the retirement
allowance system
* Study of buisiness management by labor which accompanies advancements in
- process technology
e) Imp:ovements in technology
K Estabhshment of standard spemﬁcatmns for moulds and dies
Co% Implementatmn of training and speczahzed education in relation to technology
* ‘and skills - ,
. K Estabhshment of international standards
f) Public relations for the industry. -
* Undertake public relations activities through bulletins, reports, briefing sessions
and lectures - o
£) Promotion of intefnati_(mal exchanges
- * Tnternational Speéial Tool Association |
'h) Outstanding Worker's Award
* Awards to outstandmg workers in each member company
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3-6 Mould and Die Production in Major Countries and the Status of. Traue

Standardized statistics for the values and amounts of the world’s mould and die
production do not exist -Depending upon the country, various statistics 'focusing' on
moulds and dies may or may not exist, and even if thiey do, the extent of theu item lists
differ from country o country. '

Given this set of circumstances, a ook at the production and tradc status of
moulds and dies in the major nations is appropriate for the purpose of exploring the
possibilities of export by Malaysia. '

(1) Production of Moulds and Dies in Majoir Nations

Accordmg toa presentanon by the secrctanat in the Internanonal Special Tooling
Association (ISTA), the total value of producnon from the 15 member nations, listed -
immediately below, totalled ¥1 982 919 billion (figures converted to yen by the Japan Die
and Mould Manufacturing Association; see Table IV. 3-42). o

ISTA members as ‘of 1986 were: The United States, Japan, West Germany, Ttaly,
France, Great Britain, Spain, Switzerland, Holland, Canada, Belgmm, F;nland, Portugal,
Sweden, and Denmark. _ e

Ranked by country, the Umted States was first wuh a. productlon va]ue of g
¥940,815 million and occupying 47% of total producnon value. This was a decrease of
4.4% from the results of a 1983 survey. Japan was second, with_ an output of ¥375,498
million, which was 18.9% of total production value and a 16% i increase over 1983, Next
was West Germany with ¥208,517 million, which was 10.5% of the total and a 13.6%
increase over-1983. Italy followed with a pr(')'duction value of ¥91.8 billion, which was
4.6% of the total and a 0.7% decrease from 1983, Fma]ly, France had a producuon value
of ¥67,575 million, 3.4% of the total and a 37.5% i mcrease from 1983.

However, Japan uses machine statistics collected from 641 companies each with
over 20 employees to calculate its manufactu_riﬁg value. If a switch were made to
industrial statistics based upon the total production value in all of’Japzih, value of output in
1986 becomes ¥1,225.042 billion, thus. exéecding the United States’ output.
Furthermore, Japan's share of the value of the ISTA's entire production' of ¥2,832.4
billion becomes 43.2%. The combined total share of production by Japan and the United
States comprises an overwhelming 76.5% of ISTA's total.
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Excluding Denmark whlch reported no statistics to ISTA anid Italy, which only
reported total value, the values of different mould and die types for the other 13 nations
are as follows: Moulds and dles for punch press use had the greatcst leue at ¥706 675
" million and occupied 37. 4% of total production value. Next was the valuc of rnoulds and
dies for plastlcs and rubbor use, totalling Y668, 455 nnlhon or 35 3% of tho total value, '
then jig fixtures at ¥200 465 m:lhon or 10.6%; standard tool ‘parts at ¥197 184 mllhon or
10.4%; and moulds and dies for dle cast use ai ¥118,940 mﬂhon or 6.3%. Dw1ded by
product and by country, agam excludmg Denmark and Ttaly, the United Statcs was first i in
production value of moulds and dies for punch. press use at ¥334,847 mﬂhon, 4’7 4% of
ISTA's total value of ¥706 675 million; J apan was second at ¥150 288 mllhon or 21.3%;
third was West’ Gcrmany at ¥101 325 m1111on or 14.3%. For moulds and dxcs for
plastics and rubbor the Umted States was. first at ¥295 998 milhon or 44 3% of the
ISTA's total ¥668, 455 million; Japan was sccond at ¥161, 148 million or 24 1%; and
third was West Germany at ¥496,643 mxlhon or7. 4%. For moulds and dies for die cast
use, the United States was first at ¥68, 912 million or 58. 0% of the ISTA's ¥118, 940
million total; Japan was second at ¥21, 287 mllllon or 17 9%; West Germany was ‘third at
¥8,777 million or 7.4%. Since some of the countries did not report stansttcs for j jlg _
fixtures, those figures will not be mentloned In standard tool parts the Umtcd States_
vanked first at ¥111,674 million or 56.6% of the total ISTA productlon valuo Japan was
second at ¥42,775 million or 21 7% and West Germany was third at ¥15, 588 million or "
1.9%. - :

(2) Exporis

The total export value for the ISTA 'membef naiions in 1986 Was ¥383,0;i56.'
million. This was ¥107,869 million, or 39, 2%, abovc tho 1983 output levcl ,
‘ Ranking each country by the value of its exports Japan was ﬁrst at ¥109 795
million, which was an increase of ¥45,246 mﬂhon or 70. 1%, over its 1983 level second
was West Germany at ¥68, 793 mxlhon, a decreasc of Y2, 324 I‘ﬂl]ll()ﬂ, or 3. 3%, from
1983 next was the United States at ¥40, 650 m1111on a decreaso of ¥3 681 mllhon, or
8.3%, from 1983; Hol]and displayed an enormous gain of Y18, 510 million, or 221 20%,
over its 1983 level to ¥26,864 million; and Belgium had an export valuc of ¥23,621
million, thus increasing ¥12,273 million, or 108.2%, above its 1983 level (Tablo 1v. 3-
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(3) Imports

Thc total value of 1mp0rts in 1986 for ISTA member nations was ¥258 322
‘million. This was a large i 1ncxcasc of ¥116, 276 mulhon, or 81.9%, over the 1983 hgure

Ranked by country, the Umted States was first at ¥75,909 million, d:splaymg a
marked increase of ¥41, 153 mllhon or 118 4%, from 1983. Second was West Germany
at ¥42, 143 million, ‘an increase of ¥5,987 million, or 16.6%, from 1983 Next was
Holland at ¥33,792 rnllhon, a large increase of ¥23,928 million, or 242.6%, over 1983,
Finally, France had an import value of ¥20,024 million, a significant increase of ¥776
million, or 67.6%, over 1983 (Table IV. 3-44). '

{4) The Outlook for the Internatlonal DlVlSlOH of Labor in the Mould and
Die Industry :

Next is a look at trade values in order to determine to what extent a horizontal
division of labor had advanced among the major nations in the mould a_nd die industry.
Table IV. 3-45 shows the "Horizontal Division of Labor of Main Countries in 1986." A
high degree of horizontal division of labor exists in the countries with large numbers.
Accordmgly, the highest degree exists in leand wluch rcglstcred 99.9; next was
Beigium at 99.2; Denmark at 93.1; and Spain at 91.8. On the other hand Japan had the
smallest number, 8.8; Italy next at 30.7; then the Umtcd States at 69 7. From this
information, it can be concluded that an advanccd degrec of honzontal division of labor
exists mamly in a few of the Europeaﬂ countries, Despltc Japan's qulck development in
recent years in the horizontal d1v151on of labor, due i m part to both pressure from the
appreciation in the value of the yen and to an increase in 1mported goods, the division of
labor in 1986 for the moutd and die industry was exceedingly low.

Next, comparing this with Tablé 1V. 3-46's "Horizontal Division of Labor of
Major Countries in 1983", the degr‘e_c’ :of_division of labor in the United States, Holland,
France, Great Britain, and Italy is decréasing, but the overall degree of horizontal division
of labor for all countries is advaﬁcihg, as is indicated by the number for all countries
mentioned earlier, which was 84.1 in 1986 and 68.1 in 1983.

Table IV. 3-47 shows the export and 1mport coefficients in. rclatlon to trade scale

In 1986, Portugal had the ]argest export coefﬁment of 0.970; next was Holland at
0.701; then Belgium at 0. 643; Canada at 0.552; and Swedcn at 0. 519, The lowest
coefficients belonged to the United States at 0.043, then leand at 0.096, w1th Japan at'_
0.138. The values of exports from Japan and the. Umted States were h:gh but bccause
production values were high, their 1mport coefficients were low. (‘ompann g this t0 1983 |
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figures in Table IV. 3-48, the coefficients of the United States, West Germahy, Holland,
Frahce, and Great Britain decreased, and those of Belgitim Sweden, Japan, Htaly, and
Finland increased. Excludmg thosé countries for whtch stanstlcs were lackmg, the
cocfficient for all countnes was 0.192 in 1986 and 0.140 in 1983, thus showmg a
growing trend overall. : - : :

The largest tmportmg coefficient belonged to Sweden at 0.901; then Holland at
0.882; Be]glum at 0. 643 Canada at () 426; and Great Britain at 0.300. In contrast ‘the
lowest belonged to }apan at 0.013; then Italy at 0. 042 and the United States at 0. 081
Comparing this to 1983 levels and excludmg Denmark and Sw1tzer1dnd whtch lacked
statistics, and Canada and Portugal whtch were not ISTA members, 1mport coefftc:tents
decreased in all the countries except the United States and Italy However agam
excluding Denmark, Switzerland, Canada, and Portugal the import coefﬁments for all
countries combmed rose from 0.079 in 1983 t0 0. 132 in 1986. '

Next is a comparison of growth and decline in 1mports and exports in e'tch country _
between 1983 and 1986. ' s L

In thlS area, the Umted States and West Germany showed decreases of -8. 3% and
-3.2%, respecttvely, in exports The other counmes showed iricreases in. the fo]lowmg
order: Sweden, 375.4%; Holland, 172.3%; Belgium, 108.2%; Japan,70.1%; Denmark,
54.0%; Spam 40, 3%, Franco 34 4%, Great Bntam 26 3%, Fm]and 21, 0%, and Italy,'
19.3%. ‘The overall growth rate for all countrtes studted was 31.2%. .

For imports, on the other hand, Great Butam and Italy showed respectlve'
decreases of -3.3% and -24.6%. The i increases occurred in'the followmg order Sweden
277.6%:; Holland 242.6%; Spatn, 150. 5%; the Umted States, 118.4%; France, 95. 0%,
Belgium, 94.5%; Finland, 52.5%:; Denmark, 42.6%; Japan 27 5%; and West Germany,
16.6%. The overall growth rate for all couniries studled was 68. 5% I
| It is said that the mould and dte mdustry is- structured so that the manufacturers
locate themselves in the vicinity of their customers, however, 1mports and exports of
moulds and dies are 1ncreasmg Lookmg at the posmon of the major mou]d and die
producing countries of the world, it-is possnble to say- that an mte_rnauonal hortzo_ntal'
division of labor is advancing based on the existence of the foIloWing" 1) A change
toward horizontal d1v131on of labor within those countmes, 2) A greater reliance on
imports and exports in production; and 3) A trend toward increase in the absolute value of
imports and exports. ' )
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4 Cost Analysis S

4-1 Companson ol‘ Produchon Cost in \dalays:a and’ Japan '

4:1‘-1.._‘.1!@1*1&?@.“; '(.%?9:%? Campatiﬁon. o

N Here the companson 1s based on thc data related only to mouid and dxc:'_
' prodncnon the exchange rate used 1s 1‘Vl$-]¥50 The followmg flgures are based on
ﬁeld mterv1ews A vanatlon of flguros can ba found depandmg on the type of 1ndustry or.
the location of the 1nduqmes in Malaysza In the J apanese case, ‘there are. also f1gule:_

variations. In spite of these varlauons, average base salanes can be calculated as followva
<Monthly Base Sala1y> '

Monthly 'B'as:é'_'sjal'afy o 7

_ o : _"f-. e U T BT Umt M$ (IMS ...' '!'50)‘
LoRE e Major Mems' T Malays:a - Japan )
Junior high'school gradudtes =+ 7.~ = - 25023000 0 O NLAL
Technical hlgh school graduates P P 300- 400 .- - 2,200-2,500 - ..
Gradiiates of 1 university, designer - 500- 800 . 2,700-3,000
Workers w1thl 5:-years ¢xperience - 0 T 80057 100 ©3,500-4,060
Designers of with 3-10 years expenence e 900-1,500 - 4,500-5,000 -

Factory managers or foremen w;th over o ’ l 500 2 800 . 6,'(}0(_)_78,000
10 yeats: exper;encc JEerl i e e e o '

In Malaysia, the portion of allowance fees in the salary is very largs. “Notmal
overtime allowance fee per hour is 1.5 times the base salary per hour. The Sunday work
allowancc fee is 2 times, and:that of holiday work is 3 times:: S

’I‘hcse allowance fees in Malaysia are considerably hlgh compared to those of
whe c,‘,the overtlme allowance fea, for example, is from 1.25t0 l S tlmes the base'

J apan,
salary. o0 i Do L
Thc salary totaled w1th ovcrume fees in Malaysia can easﬂy reach tw1ce the level of :
the base. salary In addmon bacause of the continuous good performance in the mould.
~and die” mdustry in Malays1a, the base salary in this mdustry has a tcndency to rise
further. Taking a certain company as an example, the monthly base salary has already
mcrcased froni: M$800 to- M$1, 300. At a: factory of another ¢ompany, the average
monthly salary Teaches M$2 000 Thereforo, the ‘estimated: average monthily salaries -
N could actually be f;om 1.3:to:1.6.times: the monthly ‘base-salaries' mentioned for'each™
majof item shov{n above. For skilled workers however, their salary seems to have



already reached a hlgh enough level so that it wrll mcrcase no more, as a result, m a.
production programme, a strict policy must be estabhshed to avoid overtime work. In
Japan also, the system of salaries in the mould and die mdustry differs greatly eccordmg
to types and locations of companies and overtime work is often seen, .

Recently, a movement 10 change the salary system from a system based on
senlorrty to 2 system based on efficiency and perfonnance can be frequently seen. This
movement 1s concerned espec1ally wrth the mtroductron of hrgh quahty machmmg
equlprnent There appears to be a tendency "y replace hrghly pald aged workers by
younger workers who are capable of usmg thelr knowledge m software, enabhn g th m to
use efﬁmently the ; precrse ‘metal workmg maclunery o _ _ )

" Judging from the above figures, if s1mp1y compered the salary in Ma.!ays:a ranges
from 0.16 to 0.3 times and averages 0. 25 trmes that of Ja,pan

‘The personnel cost in the Malaysran mould and die mdustry plays an 1mportant
role- because it is very hrgh compared tothe production cost. In personnel cost an
1mportant factor is the mﬂanon rate in Malaysm, which, however, is-said.to be at a low
level at present at about 5% per year. The problem of personnel cost mrght be worsened
by the Job-hoppmg trends whrch would accompany the recovery of economy The hlgh
mcrease of wages of skilied workers is espema!ly feared e e

“Under the c;rcumstances of the present expansron of market, the supply of skllled
workers seems not sufficient to catch up w1th the demand. This would be the reason that
the creation ofa personnel development programme is urgently requrred
<Companson of Hourly Charge for. Major Maehme Tools> e

s

Comparnson of Hourly Charg,e for: Major Machme Tools

_ _ e Umt:iM$ .

. Majortems | Mawgen | daban
Multipurpose machine tools ' . MS$10-207h M$80-90/h - -
CNC wire cuttmg EDM ' j - 4045 120

CNC machining centér =~ - - 7 7 T e U Tt gasgc T g s

In the ﬁeld suwey, most of the compames scemed not to: have calculated this cost:
end were unable to prowde the data.. 'I'herefore the foilowmg figures are assumed mostly
based on the d.ata drawn from Japanese affiliated compames in Malaysra. : R e
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‘The comparison simply shows that the Malaysian cost is considerably cheap at

less th'm ‘half of. the Japanese cost. But these figures do not have much -importance

* because of the difference in the types of machining cquipmcnt between Japanese firms
and Malaysian. Many Malayslan firms use machme tools 1mportcd from Taiwan.

' . As to high- quahty machmes used in Malaysw such as CNC machine tools, those
are, made in J apan, Europe ; and the Umte Statcs of America, and the purchase price is very
high. Naturally, the depreciation cost of the machine tools also becomes hi gh.
Consequently the cost of machme tools is at a relatively high level in relation to the wages
in Malaysia,: Por this reason, in MaIaysm, the machine tools imported from Taiwan or
Japanese joint venture compames in Smgapore are used i in order to reduce the initial costs.
Their machine tools are either without convenient attachments or are simple NC machine
tools and not CNC machine tools _ |

.. .- But accordlng to the demand pro;cctlons, a30to 40% increase of demand is
expcctcd.-_,Hx‘gh_'. _q_ual_l_ty machines would be increasingly used, and high precision and
low-priced m_aohi_lies _’are' ap'pear_ing in the market. The age of continuous 24 hour
operation of macﬁine tools to yield cost savings will soon arrive. Because of the lack of

“skilled workers dependence on high quality machine tools will suiely and rapidly
increase. chardmg this point, the cost of machine tools will bear 2 sigmficant
importatice. -'[her_efom,_ it is urgently required to establish the calculation of machine tool
cost accord'ing to oach genre of the _machines. The operation rate of the machines in
relation to the cost calculation is also important.

~In Japan, the increase of personnel cost has induced the introduction of high
prxced machines for the purpose of cost reduction. Profits can not be expected without an
increase of the machmery wotking rate of high priced and hzgh quality machines. In the
case of _hlgh prlced (_,NC_machme tools, the break-even point would be attainable only at

th'c operation rate of the machine over 80%.
<Companson of Cost ‘Composition>

Comparlson of Cost Composatlon

, , - Major items P Malaysia Japan
Materials 15-25% 15-25%

“Personnel. - L A - 20-55 45-50

_ Admmlstrat:on & dt:51gn : 1025 {estimate) 15-20
Depreciation : 5-30 10-20

Profit o ' 10-20 {estimate) 8-10
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The structme of costs m Malaysm were compared to those in"Japan based on the
1esults of i 1nterv1ews as per one unit of mouid based on the results of the mterwews Sales
value is assumed as 100% . ' o ' o ‘ )

Not much dlfference can been seen in the compos1t10n of the cost: in both
countries. However, the accelerated depremauon cost of the machines on'a company
basis dlffers largely according whether the compames possess hngh quahty machine tools
ornot. '

In Malaysna, 4 year deprecmtlon of h}gh quality’ machmes could be probable
instead of the actual 10 year deprec:atlon This probablhty may make the proﬁt appearto
be lowered. for short penods of time. But the proﬁt in reality would be more than’ it
appears. ' ' ' o

In Malaysian companies, personnel cost occuples the main portlon of - the
_ dmmlstranon cost. Meanwhlle in Japanese compames, software COsts such as
de51gn1ng, computers, office’ 'automanon etc., occupy the main poruon of  the
administration cost. The adm1mstrat10n cost is assumed from the level of salary and the
personnel structure of the Malaysmn industries. ' ,

The rate of profit would be judged to be rather on the conservative 81de The exact
data for Judgement was not obtamed in the field survey. There is a d1ff1cu1ty of
calculation due to the dlfference in the manner of depre(:latlon and technology between
Malaysia and Japan. ) ' '

Though not shown in this table, there are other rates such as the attrition rate of
tools, the yield rate, the rate of frequency of final trial and arrangement which would
affect the comparison, These rates could not be clarified unless more detat]ed analysis of
cost structure were be achieved. -

These rates are not less’ 1mportant in relation to the rate of profit. In reality,
problems with these elements conld sometimes lead to no profitability. But in order to
solve the problems, quality control systems and improved teehnology are required thoogh
not easily achieved, but remain to be solved in the future: '

The variation in personnel costs is related to the proolems of automation and
- efficiency. Personnel costs are low-rated when the efﬁcxency dominates due to NC or
other high quality machine tools. - R

Thus, the rate of personnel cost will be a decisive factor for the rate of profit

<Sales Value Per Man> _

Sales values based on the ﬁeld.sur\'rey of Malaysian eompanies_IOf_ each gro:up in
1987 are as follows. figures vary according to each company. Thus annual sales value
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per man is assumed to be M$38,000 (¥1.9 million). There is quite a difference between
the best sales value (M$58,000=¥2.9 million) and the worst one (M$15,000=¥750
thousand). :

This seems 1o be due to the dlfference in mechanization and technology. Itis also
noted that there is a difference of sales value per unit mould and die raging from M$5,000
to M$20,000. - |
| Sales Value per Man

Unit M$
Company o ' Number of Employees Sales value in 1987
A Company . 20 men . 1,000 thousands
B Company 9 men 450 thousands
C Company Omen - © 250 thousands
D Company. ' . 10 men ' 150 thousands
E Company 33 men: ‘800 thousands
F Company - 30men . 1,200 thousands
G Comipany ' 17men © 1,000 thousands

Sorce: Field sur&ey of réprcsentative companies belonging to 2nd and 4th group.

~ Annual sal.es value per man in Japanese companies is said to be from about

M$240,000 (¥ 12 million) to M_$40__O,_OOO (¥20 million) per annum and the break even
point is about M$200 000(¥ 10 ini]libn) lﬁer annum. In other words, if the precessing
value (sales value mmus cost of materials, subcontracted orders, and consumables) s
undcl ¥6 mllhon per annum, it could be assumed to be under the break-even point. In
this compamson, thf_: rate of sales Value of Malaysian companies is about one fifth (1/5)
that of Japanese com_pzin'if_:é. That sales value per one unit mould and die will inevitably
increase, so the mould and dic should be of a value-added type in the future.

In 1988, sales value is expected to increase by 30% or 40% compared to that of
1987. | o

It seerns impossible to increase workers so'rapidly and it is necessary to use
existent workéfs to cépc with the ploblerri' of prodiibtivity At present, the delivery term
is about 3 'nonths but if the delivery term should deteriorate further because of the weak
producnv1ty, tha whole mdustry would be affected badly. -

~To allewate thlS problcm there will be no other alternative but to increase the
productlvxty _

From the above pomts it could be said that it is necessary to increase the annual
sales value of Malaysia to the value ranging from M$20,000 (¥1 million) to M$70,000
(¥3.S mﬂl_lon) w_hu,h is eqmvalent_to one fourth (1/4) of that of Japan.
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<Material Cost> - S _ SURRIEAT Fooe
In Malaysia, standard material is that of AS SAB. The prices of the reprcsentatwe

materials are compared as follows.

Material Cost

Malaysia © Japan .

ASSAB 760 (Bquiv: JIS S50C): M$4.6 — S.5/kg . MS$5.0 £ 10%
ASSAB 718 (PD555): ' 8.8 —10.8/kg -~ 26.0 £10%
ASSAB XW —-4f (SKDI1); . - ©15.5-18.3/kg" 12,0 + 10%
ASSAB STABAX(SUSS3B): ' 133 — 16.4/kg 30.0 + 10%

InJ apén the price of materials of ASSAB is 15% higher than Japanese materials. B
However the materiais of SSSGOC of SKD11 which are popular in Japan are 1ehtwe1y -
cheap in the Japanese market. In the Japanese mcnket puces will differ in each area and .
in different channels of the salco route.. Somemnes _thc price is double that in other areas. -

The price of materials in Malaysia could be said to be about half the Japanese priée

if some exceptions are neglected.

4-1-2 Comparison of Pro_dil_ctidh'.Cd'st of Mou_ldé ami:-]):'ies',

In tlns paragraph we med to take a samplmg of plastlc moulds as thf: obJect fcr k
the u)mpanson For this purpose we have chosen 3 kmds of Iens caps 'md knobs
These products requlre quallty m preusxon m Wthh the premswn of grade goes as far as :
to 0.05mm. The reason we have chosen a prec:smn reqmrcd product is- that for the-
development of the Malaysmn mould and dic. mdustry, 1t is necessary to securc the
Japanese market for sales. Thus, high quahty producls would be 1eqmred and Malaysla
should be up to the challenges of ach1evmg this. o )

For the samphng survey, a request was made to a total of 3 compames belongmg
to the 2nd, the 3rd and the 4th gxoups respectlvcly The 1equest was made for a cost
estimate of the lens caps and its bredkdown OnIy the an and the 3rd group compames
could reply to our request and the 4th group company. Iefused it because of thc1r lack of
confidence in their quality in precision. The 3rd group did not answer the quuest fm the'
cost breakdown, . _ S R

The companson of the estimate pnces compared 0 that of a Japancse pldSth
mould manufacturer (employee about 30) is shown in- Table The de31gn drawmgs_
attached to this report is for reference. Malaysxan makers use the hot unner system.
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mould, While Japanese makers use the pin gate- type mould to whieh they are accustomed.
Pin- -gate-type ! mould is cost swmg but 1equues a certain level of processing technology to
aclneve good results in the mouldmg But any type could be used so long as the request
meets the requuement The ]apqneﬁe makel was requested to proceed according exactly
to the mstruetmn 111dlcated in the desxgn dr'twmgs

Cavmes in the lens C'lpS were assumed at 2 and cavities in the knob were assumed

at4..
_ Unit M$
. _ 2nd group 3rd group Japanese maker %o
Lens caps 58 mm dia: . 22,800 16,800 36,000 0.63 — 0.46
Lens caps 67 mm dia: 25,600 19,800 38,000 0.67 — 0.52
Lens caps 77 mm dia: 29,200 18,000 40,000 0.73 - 0.45
Knob | HE 20,000 16,000 35,000 0.57 — 0.46

There is an average price difference of 65% in the 2od group and 47% in the 3rd
group compared to the pnce of the Japanese maker. As these are estimated prices, actual
' pnces mlght be lower than this but the rates are not so unreasonable Estimate purchase
osts of the moulds to ‘make the products in other J apanese makers were surveyed. The
“ésult showed that t_he cost differences were within +10%.

However a certain Japanese maker replied that they can manufacture at the samie
price as the Malaysian 2nd group. This means that when Japanese maker comes to
compete in price to obtain the order, they miay reduce the cost,

:  If they manufacture the moulds using an extremely high quallty system like CAD
01 CAM lens caps of 58mm could be made at ‘M$30,000 (¥1.5 Il’llﬂl()n) In addition,
s.c_une= loeal Japanese makers al__e_sazd to be capable of making the caps at M$18,000 (¥0.9
, __rpi_l_liox_i). _This shows that Melaysién m0111ding_ cost is not necessarily lower than the cost
in Japan. In order for Maleysi'an manufwturefs to be competitive enough against the
{Iapanese at the current exchange rate Malaysian manufacturers have to mainiain their
L costs in the range of 35 to 40% dlfferenee compared to the Japanese.
- 1In Japan unt11 the flrst half of last year (1987) Japanese makers suffered a
_scar01ty of orders comblned w1th hard competztlon in sales prlce Thus the sales prices
have Iowered extremely, m some C‘iSﬁS to half of the price at the begmmng of the year.
. They have lowered the pr1ce toa losmg pomt to obtain orders for the sake of plant
_:':_operauon But as demand has mcreased recently, the pnces have ref__,amed to their

' tendency o rise by an dverage of 510 6% per year.

v-117



Now tho Malaysmn mould and dle makers have come to the pomt where they have
to rencw their Cqu1pmeﬂt to increase their des1gn capac1ty and complcte the perqonnel
devclopmcnt programme in the scalch for i 1mp10vmg hlgh technology m order to compete
with Japanese makers in the mtcrnauonai scale.

The followmg are the cost structures of the manufftctunng moulds indicated by

Thc 2nd group, _ ‘
L Unii: M$
: Materials Processing Design Others
Lens caps 58 mm dia: . 2800 15,000 _ 1,000 4,000
: C(12.3%) - (65.8%) -~ (4.3%) (17.5%)
Leus caps 67 mm dia: 3,100 . . 16,500 1,000 . 5,000
S (12.1%) . (64.4%) (3.9%)  (19.5%)
Lens caps 77 mm dia; 4,200 - 18000 . L000 6,000
: : : (14.4%) = (61.6%) (3.4%) (20.5%)
" Knob S 1,650 - 15,060 1,000 2,350 -
(8.2%) (75.0%) (5.0%) (11.7%)

Comparcd to thc avcrage J apancsc cost of matenals \dalayman costs arc most
reasonable but the processing cost is h:gh Thc reduction of the cost of thc proccssmg
cost should be pointed out to increase proflt In Japan, because of the hlgh dcsngn cost
the introduction of CAD is being ccnsxdercd

4-13 Cost of Plastic Moulding

A survey was conductcd to fmd out thc csnmatcd cost in Malaysm of pIast:c
mouldmg using the mould for the lens cap studied in ihe prcccdmg paragraph The
estimate obtained fr om a company in the vicinity of Kuala Lumpur is compared with the
Japanese cost. Thzs companson is based on a rmmmum quannty of 10 ,000 pleccb per .
order. ' ' '

Comparison wils “tade on thc assumptmn that thc product made” by using the
Malaysian mould would be cxported toJ apan, because it would be better for Malaysm to
gain addcd-value than exporting the mould itself to ‘produce the same products

The result, shows a difference of only 14 'to 26% in the cost comparison

Wh1lc Malays:an moulds are clear ly 30 to 40% Jower in price comparod to those of
J apan Malaysxan products 1mported to Jap‘m do not show much advantagc 1n terms of
cost, because of the additional cost of tr cmspm tatlon costs In the general vxcw, 1t comcs
to a question of the moulds in the two countries. ' : o
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_ :"'_Ifhcrcfdrc in order to reduce the total cost of Malaysian plastic products, the cost
of the mould should be reduced. Since the export of the Malaysian products to Japan is
' expeéted to increase, both the cost of the mould and the plastic moulding (or punching)
should have enough competitiveness.

Comparison of Moulding Prices

Unit M$ (IM$ = Y50)

item Cnps Unit Price of Transper- Total Purchase cost Ratc
moulding Knob - - tation in Japan
. Unit Price : .
58 mm dia 0.22 0.40 - 0.042 0.662 0.794 1:0.91
67 mm dia 0.26 0.40 0.042 0.702 0.814 1:0.94
77 mm dia .26 0.40 0.042 0.722 0.98 §:0.81
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~ 5, Various Measures for Fosterirrg the Gro_wth of the Mould and Die
Industry ' '

5-1. The Current Pr_'oblems

. The major problem is found in the fact that most ﬁrms do not make full use of
their preserit equrpment and facilities. -Even old machmes are able to operate at therr
capaelty as long as they are properly maintained, whrle even modern and efficient
machines wrll not produce high precrsron moulds and dres and even suffer shorter life

: spans if they are not used in a proper manner

Whrle these are the problems which the busmess managers should resolve the
shortage of skilled workers as the major bottleneck in this regard ' '

' Although it is the governments polrcy to increase the domesnc productron of
moulds and dies, because they depend on 1mports at the present time, the measure of
' pnmary importance for the production of these precrsmrr moulds and dies is the fostermg-
of skilled workers including de51gners, and thls will be mstrumental also in 1mpr0vmg the .

general technical level.

In the following, the problems which the mould and die 'i.r'ldustry: in Malaysia faces
are summarized in the order of their importance.

(1) Lack of Skiiled Workers

All the companies are burdened with a lack of skrlIed workers However, smce"
'moulds and dies are produced on the basis of single-item productron to order, it takes a -

long time for workers 10 accurmulate experience. As a mitter of fact, it is sald that even' -

the Japanese mould and die workers nced ten years to become skilled’ workers Much L

more acute is a lack of the absolute numbser of skilled workers in Malaysra partly because'
of the considerably shorter history of the mould and die mdusuy in the countxy

How consrderable an rmprovement the most up-to-date equrpment may aclueve on e

production efficiency, the final polishing process such as scraping, as. well as assembly o

and adjustment, will require skilled work by hand, and itis a fair statement that this
manual work determines the ultimate quahty of the finrshed product In addrtron it
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should bé ¢orisidered the most urgent task to overcome the lack of skilled workers also
for the purpose of strengthening the on-the-job training (OJT) to be conducted within a
business organization and inviting businesses from overseas regions.

(2) Laok of Designer’s

The majonty of firms are of producmg moulds and dies without any design
drawmg As a'result, the designer's instructions are not conveyed through to the
workers, and this conséquently causes a lack of stability in the quality of the finished
oroduct. ' |

In ordcr to deal ploperly w1th the producnon of moulds and dles for whlch a
achieve greater accumulatlon of Know-how than ever before. Hence, it is 1ndlspensable 1o
accumulate know-how through the utilization of drawmgs and to make inquiries into new
contuvances based on them o '

Furthermore, since the designing work calls for overall knowledge of such items
as the mould and die production process, products, and processitlg accuracy, it takes even
more time to foster demgners The trammg of designers is of greater importance than the
trammg of skllled mechamcs :

(3) Low Level of General Technigues

:Thefe'are"iﬁahy firms which fail to observe even the basic principles of metal
processmg as seen’ in instances such as a mistaken order of the processing steps for a
hexahedron and a fallure to per form polishing for lapping alternately in the right and left
'dn'_ecuon and in the t,_lp_ and down direction, Also they have been found to lack in the
proper fundamerital stance in favor of the climination of wastefulness and product quality
improvement; the'y'l'lse'mé(':hi'ne tools in excess of the processing capacity, or fail to use
workmg oil for metal cuttmg, or neglect maintenance’ and inspection on machmes

mieasuring mstmment and ‘tools. -
Although these are also the problems which the managers of the enterprises should

-resolve, such operating conditions will make it very difficult to fill orders placed by
- overseas users for precision moulds and dies in the context of the export business, which

IvV-125



is estimated to_ grown hereafter. This is the reason that the improvement of the general |
technical level is more important than the training of personnel for improved skills.

(4) Outdated Business Management

Among the small scalé firms there are some cases in Wthh thcy manuf'u,ture
moulds and dies only with drawings for the products, or in which they use machines in a-
poor maititenance condx_tl_on wl_thout any accuracy 1nspcc;t_lon conduc_ted on them, r_csg]t;ng
in 71_‘epeat'ed demands by the users for rectifying faults in _the.products_;_ such reworking
eventually causing an increase of costs. '

_ Also, there ate many managers who are suspected of haying no cost-
consciotisness in view of the fact that they fail to s_ho'rten‘tb'c pljocéSSillg time because of
their 1abk of kndwléd g'e' zibout a he;w a't'tachrhe_n_t to the _machine or when it-continues to
-produce a large number of inferior products. .‘ :

Most of these enterprises are business entities operated under pre modem

management, without any cost accounting or employing any modern accounting systems.
(5) Outdated Machines and Facilities -

Since many of the enterprises are medium- or sm_all_—scalé: Fb_u_s;ineSsés_WIlich_: haye
difficulty in obtaining loans from banks because of their need for securities, many of them
use outdated machines. This, together with their low technical _l.e_\{el.ac.cp_un_ts for tlu;i;-.
production of moulds and dies that show an extreme lack of accuracy in each case. For
the productlon of precision mouIds and dies for clectronic and electucal component parts,
apart from those to be used for the productlon of sundry goods for daily use, it 1s
necessary to replace the existing machmes with new and efﬁ01ent machmes However, a

preferential financing plan for that pm pose is msufficlem
Also, there are many cases is which relatively new milling machines and grinding

machines are employed but they suffer serious damages resulting in a reduced service life
just because the work load is in excess of the machine's capacity,
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(6) Lack of Technical Information

Many enterprises are not aware of slight contrivances, such as the ease realized in
centering with a new attachment accessory put on the machine tool, or in using a vacuum
. apparatus mounted on a-plas_t'ic':nlb_uld to avoid bm"ning_ by high pressure. Evidently, this
indicates a lack of technical information. . o o

It is thought that this is attributable primarﬂy' to the scarcity of exchanges with
overseas mould and die industries or to the scarcity of inspections of the overseas market,
but ordinary overseas technical information and market information are also insufficient.

('_7) InSufﬁc_icnt Busine_.ss 'I‘is—ﬁp with Foreig_n Entérp_ljiseé

‘For 'thé'pro_ducti(')n of precision moulds and dies, for which demand is increasing,
it is most _expédicnt to form a tie-up with a for,éign__enterprisc. '_Howevér, for the
pfoiﬁoﬁi_o;l of thc' -forma_ti'o.n-pf | jOill_[.;Vent_lll'ﬁs and technical cooperation with foreign
enterprises, the indﬁstryfit_sel'f is lacking in its active effort, and the activities by public
brganizaﬁons are also insufficient. |
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5.2 Measures for Fostering the Growth of the Mould and’ Die Industry in
Malays:a _

" The followmg measures are conceived as measures for copmg w:th the varnous'
problems summarized in the precedmg section. The problem&; are presemed here i m the
order of their respoctwe priority in dealmg w1th them '

1) Tréiining of Skilled WOrkei's ai'ld"l')esi'gners

For the moment it is necessary to prov;de pnvate -sector firms wuh on- thevjob
training and technical training by ‘technical experts who'| go fo plant to plant on an on- gomg
basis. Yet, it will be lmportant to formulate such tiammg plans on a medium and long-
term basis. : e
In view of the urgency and efﬁ01ency of such programs it will be the first pnonty -
to plan for the utilization of such’ existmg orgamzanons for research development and _
training, such as SIRIM and such vocational training 1nst1tutions as ITL. In consideration
of the current state of affairs, efforts should be made at improving of these machines and
equipment and also at expénding and strengthening the programs for training skilled
workers and designers. |

Along with these steps, it would be noted that the individual firms will be placed
under considerable burden in dlspdtehmg their personnel to these organizations to take
part in training programs. ' _

Consequently, it is desired that programs be developed in such a'way as to be
suitable for training and that the Government will expand the incentive systems available
towards this goal. | '

Furthermore, it will become necessary to develop programs also in consideration-
of the p0531ble introduction of CAD and CAM.

(2) Expansion of Technical Educatio_n‘

It is a very serious matter for the metal mould industry,‘whieh"neejd'_high :
precision, that workers have not acquired even basic cutting techniques, or 'do'_,no't '
perform any sufficient accuracy inspection or any satisfactory maintenance work on
machines, or have not learned how to properly use tools, measurmg mstruments or.

ultimately, machines:.
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, - The measures that would be taken at this moment are no more than on-the-job
t’raini:ng (OJT), itinerant technical guidance and technical training. And yet,
fundamen:tally', these basic techniques are matters to be taught in basic educational
msmutmns, such as polytechmcs (technical high schools) prior to the employment of
‘workers by busmees firms. - As ¢an be seen-in the cases of Taiwan and Korea, it can be
‘said that the development of the mould and die industry has been fostered by the
.expansmn.and repletxon-of basic. techmcal education through the establishment of a
spolygécl'mic school for specialization in moulds and dies and the establishment of a mould
;=-and:die"dépa1'tment in colleges and universities. For the present, it is necessary to achieve
: thk_‘:"réple'tibn of machines and facilities at polytechnics and to develop curricula specifically
addressed to metal mould. For the future, the establishment of a mould and die course or
a mould and die department in such schools should additionally be considered.

Moreover, the mould and die indusiry in Penang is currently formulating a more

i practical plént: oi_cstébiish an on-the-job training center in government-private sector

cooperatioﬁ wi_ih the development public corporation of the state government, and the plan
should be carried out in such a way that it materializes at an early time.

.(3) Strengthening of Guidance on Management

2 The suceessful solution of téchnical problems concerning the management of a
~factory owes lafgeiy-'tb t_hé manager's guidance capabilitics.. Moreover; since it is
indispensable to provide on-the-job training within a business ofganizalion, itis an urgent
task to préparé-wbrk manuals (including visual materials), to introduce quality-control
(QO) techniques, and to strengthen guidance on management covering.cost accounting
and so on, along with thorough-going workshop guidance to be offered by technical
-experts. -Also, it iz_npbrtant_ to foster-a thorough understanding of the point that the
:.designing of moulds a_nd dies in anticipation of the customers' future needs will Iead to an
.expansion of the ‘markets, includithhose-in overseas regions, in the coming years.
+Thus; it is :ncccssary?to "pro'ri'ldie'-training programs for managers and exchanges with
/OVEIScas organizations: through such institutions as the National Productivity Center
(NPC) and 1ndustr1al cu‘cles '
.fn I

() Irhproverhent in-Mould and Die Factories -
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While firms of medium standing, which enjoy vigorous demand, introduce up-to-
date and highly efficient machines and facilities owing to their fund-appropriating
capabilities, the smaller enterprises keep using old machines and facilities because of their
poor fund-procuring capabilities, and, consequently, the result is a lack of accuracy in the
metal moulds which they manufacture. For the purpose of producing precision moulds
and dies, which are expected to enjoy increasing demand. in the years ahead, it is
indispensable to renew outdated machines, and additionally it is essential to infroduce
modern and efficient equipment in order to deal properly with the lack of skilled workers.
‘In view of these requisite conditions, it is suggested that it is feasible to make an attempt
at introducing such systems as a special financing system, at a low interest rate, and a
model factory recognition system, like the recognized JIS factory system, established in

Japan.
(5) Strengthening of Activities by Industrial Organizations

For attaining a higher level in the capabilities of the indusiry as a whole and
improving the quality of the products, autonomous efforts by. the industry will be a
prerequisite. Exchanges with mould and die industries in foreign countries will not
merely lead directly to improvements on techniques, but also result in business tie-ups
with foreign firms, serving as a key factor for speedily promoting technological transfers.

Efforts should be directed toward knowledge through management training,
improving the technical level of workers through technicians’ training programs, and also
strengthening the activities of the industrial organizations for the cotlection of information,
In addition, the government's subsidy system for these programs is also requested.

(6) Promotion of Tie-ups with Foreign Enterprises

For the production of precision moulds and dies, the formation of joint-ventures
and technical tie-ups with foreign firms are the most readily available and effective
measures. However, in order to invite such arrangements, it is necessary to provide an
adequately prepared set of information on investments in mould and die firms in Malaysia
as desired by the potential investors of foreign countries. In addition to efforts by
industrial organizations, it will become necessary to unify investment inforniation on such
items as a list of interested firms and the latest information on the industrial estates in
various districts, to store such information in MIDA, and to furnish if for the user's

convenience.
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V. AUTOMOTIVE METAL PARTS
1. Overview of the Industry

1-1__.: Product Items -

-'1-.1-1.‘Pr0d1_1c_t Definition

Since the range of automotive parts is diverse, the scope of products to be covered

by this survey has been fixed as follows.
(1) Vehicles to be Covered

< In Malaysia no distinction' is 'made betieen autorhotive parts and motorcycle
parts instead, both are placed under one category, "Auto Component Parts.” In this
survey, howcver products are limiteéd to automobile parts. .
Automobﬂes are classified into passanger cars, commercial vehicles and others.
The subject of this survey is limited to passenger cars and comimercial vehicles. The latter
category mcludes vans, pickups, 4WD vehlcl_cs, trucks and buses.

(2_) Parts to be Covered

" Theére is no clear-cut definition for "metal parts." In this survey, therefore, the
following guidelines were employed. |
«Parts which use a substantial quantity of metal (e.g., finished seats) will be
included i m the survey. -
-Elecmcal eqmpment (e.g., gcncrators) wzll not be included.

112 I:"i'bljri_otiori,:(fohti"bl and Pk':bt'ectio'ni of Domesﬁc Production

- There are no cmstmg pohcy on Iocal content program or on automotive parts to be

' Iocahzed Domesnc producuon of automotive parts, howeyver, is encouraged through: 1)

'vanous tax 1ncent1ves based on the Promot1on of Investment Act, 1986; and 2) tariff
| 'protectlon based on customs regulatlons customs orders etc.



(1) Procurement of Raw Materials and Equipiment *

Tmporters of raw materials and components not produced"domesti(;ally,.as__wéll.a_s
machinery and equipment not pl'oducéd domestically and used dite’Ctly for pro:c"itlotion
will have their import duties largely reduced or be totally cxempted Since dependence on
imports for the abovc—mentloned items is very high with respect to metal parts, it can be
concluded that these measures contribute greatly to the pr om_otlon of do:_nestxc automotive
parts production. No opinion questioning these measures was heard at the firms

- interviewed during the interviews for this survey.
(2) Regulatory Mcasurcs

Under the Industrial Co-ordination Act, 1975 (ICA), parts manufacturers are
required to obtain manufacturmg licenses. The measure aims at the.orderly development
of the manufacturing industry. .(,ondlttons required for the firms to obtain manufacturing
licenses have gradually been relaxed as shown below:

Year ' Shareholders’ Fund Number of FulI llme Eleovces
At inauguration T DU _
of ICA, 1975 $250,000 or more Or 25 or mmc
1985 - "$1millionormore = - " 50 or more”
1986 $2.5 million or more 75 or more

Firms with shareholders’ fund and n'umber of full time elootoyees -fallli'ng below
the levels specified above are exempted from the manufacturmg license requirement in
order to simplify the procedures required for them to begin pI‘OdUCtIOH

(3) Control and Protective Measures

Imports of autotmotive pai“ts a'ret'eg{ilsted under the Customs Act 1967 and related
regulations and orders such as the Customs (Prohlbltlon of Imports) Order, 1988.
Importers must obtain 1mport licenses for CKD parts and pay 1mport duties and other
tariffs for spec1ﬁed autOmottve parts Automakers import automotive parts not produced
in the country as CKD for Vchtcle assembly For cxamplc the 1mport duty on CKD for
passcnger vehches is 40% N . R
' To cncourage the develoPment of the automotlve parts mdustry, a systom called'
the "Mandatory Deletion Program has been 1n effect since 1980 Under this system the
items deleted through the established procedures are not allowed to be 1mported as the -
CKD parts. '
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1-1-3. Approved Items and Actual Production Ttems
(1) Local Parts Manufacturing Plan

The outline of the time-phased program’ to develop local manufacture of
component parts is shown in the Indﬁ'stfi‘ll Master Plan. This program is not the
enforcmg plan but rather the indicative plan to show the future direction of the automotive
parts mdustry The schedule for the future is shown in Table V.1-1. Assembly of
engines is planned for the 1990s.

(2) AlpproVedIProduct Items

In (:_Onfo_r_mity_'Wi_tH the Promotion of Investment Act, 1986 and the Industrial Co-
ordination Act, '1975 incentives and product items are approved to individual firms. The
approved items are hsted in the "Dn‘cctory of Approved Auto Component Manufacturers,
as at 31/8/87 " The hst includes parts requiring h1gh technology, such as crankshafts,
cngmes transmlssmns and bodies. Crankshaft productlon was approved in 1986 for
fxrms w1th forelgn c'lpltai participation. Engines, transmissions, and bodies were

-approved in 1987 for the production by firms with 100% local capital. All the items
shown in Table V. 1-1 are among the approved items.

(3) Items in Producuon .

Only a few metal parts are currenily prodﬁced and none of these require advanced
technologles The parts now in productlon “and the ] parts which have been approved but
not yet produced as shown by the survey, are shown in Tables V.1-2 and V.1-3,
respectively. _ . '

The Mandatory Deletion 'Program. is not"applied to all items in production. It is
applied only after the requests from paris-manufactljrers Currently 30 items, including
“some non-metal products, have been demgnated as Mandatory Deleted Components (see
Table V:i1-4). ' - o '

Among the 'it'ein's which have not yet zi(;tualiy implemented domestic prddut:ti011,
there are some which h_é_ve_only recently been approved and others of which production
has been discontinued. The sharp recent drop in motor vehicle production is believed to
be chiefly responsible for the failure of practical implementation of domestic parts
production. | :
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Cable V.1-1 Indicative Local Parts Manufacturing Programme for PROTON

Paris

- 19871990

1990—1995

Body Parts

Engine Parts

Drive, Transmission &
Steeting Paris

Brak & Suspension Parts

Electrical Parts

Trim & Internal upholstery
and general paris

Body panels; bumper; radiator ‘
grill; window regulator, door

‘handle, lock & hinges; other .

plastic & rubber parts such as
rubber damper plasuc plug, _

- dust covers

Beltings; pulley; electric 'cooiing
fan; engine mounting.

Ped'lls, gear | shlft lever sub-
assembly of steering system;
tie rod end; sub-assembly of
propeller shaft,

Disc pad; brake sub-assembly
including local sourcing of
drum, disc & lining; brake
booster; parking brake lever;
torsion bar & stabilizer; =

suspensmn arms

+ - Sensor; electromc d&V]CC/

system for control _monlioring
and display of operating & func-
tional data; electronic ignition
device; sub- assembly of head

‘lamp, signal & indicator lamp; -+
. switches; 1gn1t10n coil; distribn- -

tor c;gar llghter clock

Trims; handrest -& grip; mirror;

warning triangle; tool set;

rubber grommets, plastic plugs -

Dashboard

" Assembly of engine incor-

porating local component
such as. spatk plug, oil filter,

fuel filter, piston, eylinder

liner, gasket, tlmmg chain,

- manifold, water pump oil
' pump, fule pump

Clutch asscmbly mcorporat-
ing local clutch disc & facing;
‘gear box & rear axle sub-

.assembly- mcorporatlng crown
" wheel & pinion gear; front,

drive shaft sub-assembly

_incorporating ring pin, -

Master brake cylinder sub-
assembly; brake caliper;

vacuum pump.

-Complete manufacture of

Iamps, w1per arm & blade

Specialised boit_&' nut, SCrews,

clip & other fastencrs.

& clips... .



Table V. 1-2  Automotive Metal Parts in Production

Engine Parts

Transmission &
Steering Parts

Suspension & Brake Patts

Body Parts

Other Parts

Air Filter
Cylinder Liner
Fuel Tubing

" Piston

Clutch Tubing
Clutch Cover
Shackle Assy

‘Shackle Bolt

Tie Rod
Wheel

Wheel Stud
-+ -Wheel Nut
 Wheel Cover

' Air Receiver Tank
_ Ball Joint '

Brake Disc

‘Coil Spring
. Spring Pin
-Shock Absorber

. Bodies-Truck
" Bodics-Bus
.~ Bus Seat
- Bracket

Centre-Bolt
Door Washer

" Exhaupst-clamp U-bolt

Grease Nipple

" High Ténsile Nut

Muffler Hanger

~ Seat Complete
Safety Belt Metal-parts

Spring Washer
Sun Visor (Metal)

Electronic Horn
Screw Jack

Air Filter Housing
Fuel Filter

Oil Filter
Radiator

Clutch Disc

Rack & Pinion
Shackle Pin -

Steering Linkage

Tie Rod End

‘Wheel Rim

Wheel Bolt

Wheel Weight Balance

Air Receiver Housing
Brake Tubing

Brake Shoe

Leaf Spring

Spring Bush

Suspension Shock Absorber

Bodies-Pick Up
Bodies-Van

Battery Holder
Body-Side Moulding
Cross-mémber
Exhaust Pipe

" Fuel Tank

High Tensile Bolt
Muffier

Metal Bush

Spare Wheel Clamp
Steel Washer

. U-bolt

Bodies Passenger Car {only
for proton)

* Spark Plug

' Som_ce: Study Team estimate based on the ficld éurvey

~ MIDA
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Table V.1-3 Aulomotive Metal Pat"is‘}Wh"Os_e'Proﬂuétibn‘ Has Not Yet
Been Started or Has Been Ceased after Being Produced Once

Engine Parts

Transmission &
Steering Parts

Suspension & Brake Parts

Body Parts

Other Parts

:.Crank Shaft

" Engines for M.V, & Other Use

Engine Oil Filler Cap
Piston Pin
Piston Ring

" Radiator Cap

! Drive Shaft

Hub Bolt
King Pin
Pedal-Accelerator

" Propeller-Shaft
Rear Axle
Spindle Knuckle

. - Steering Lock Assy
. Steering Gear Houging
. Transmission

" Brake-Drum
Brake-Booster
Brake-Caliper
Hand Brake Lever

. Parking Brake Assy
Stabilizer Bar

. Suspention-Rear

: - Body Stamping Parts (except:
. PROTON's)
- . Chassis . '
Door-Latch
Door-Handle
Lock Cylinder Key
Lebolt
Lock for Seat
Trunk Hinge
Window Regulator

1  Bearing Ring

__ Cénstam V_elocitﬁr Assembly
Engine Valve Spring

Engine Cooling Water Jacket Plug

Crown Wheel and Pinion Gear
Gear Shift Assy

Hub Cap

Pedal-Brake

" Pedal-Cluich

Propeller Tube

Spring Shackle

Sicering Column. ~ ~
Steering Gear Syprocket -

“Transmission Gear Syprocket
‘Wheel Disc

Brake-Hub
Brake-Master Cylinder
Connecting Arin

- Hand Brake Bracket

Suspension Connecting Rod

- Suspension-Front

Torsion .Bar

. Bonnet Prop
.-+ Door-Lock
. Lock for Trunk

Lock Nut
Lock for Hood Lid

 ‘Seat Slide

Window Latch

L.PG Conversion Kit

Source: Field interview survey

MIDA
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Table V.1-4: IHems whosc Imports as CK) are Prohibited

ftems

- Commercial vehicles

R N N S JYRN S R

. Air Fijter’

. Brake/clutch/ fuel tubmg

. Coil spring -

. Electric Horn

. Exhaust muffler

. External body protective moulding
. Fuel tank

. Leaf spring

. Radiator

.Seat Assembly’

. Shock absorber.

. Suspensxo'l shock absorber -

. U-bolt, spring pin & shackle pin

. ‘Wheel nut & stud

.-Alternator & 'regulator

. Battery

. Carpet and underlay

. Flasher relay unit

. Melt dampmg sheet

. Paints -

. Radlamr_ hose

. Safety glass

. Safety scat belt

24,
25.
26.
27.
28.
29,
3o.

Seat padding:

Starter motor

Tube: val\fc & tubeless type valve
Types and Tubes

Windshield washer motor
Wiper motor

Wiring harness

Passenger cars

oooQ0O0O0O0

c oo

f

OC0CO0CO0O0O000000C0CC 0O ]

e}

©C00CCO000]

o000 o]

¢ |

OCOoO0CO0OO0OQCOO O

Note:  Asof Décembcr 31, 1987.

-~ 0} 1o be prohibited
-—; Tione to be prohlblted

Source: MIDA



1-2. Production Trends '
1-2-1. Automobile Production Trends

Automobile production is reviewed here because the production of automotive
parts for OEM depends largely on automobile production trends. '

(1) Production Volume
Automobile production statistics show that the number of vehicles produced has

declined yearly after peaking in 1934 (see Table V.1-5). Production fell by almost 50% in
1986, followed by a further drop below the 50 000 unit mark in 1987. '

Table V. 1-5: Changes in the Number of Automobiles Prcdu_éed' :

Calendar year Passenger cars Commercial vehicles “Total -
(units) ~ a) (units)  a) (units) = @) -
1983 100,201 (100) 18,240 (100) 118,441 (100)
1984 96,261 ( 96) 28,555 (157) - 124,186 (105)
1985 69,769 ( 70) 42,054 (231) 111,823 ( 94)
1986 42,015 ( 42) 19,821 (109) ' 61,836 ('52)
1987 33,685 ( 34) 15,305 ( 84) 48,990 ( 41)

Note:  a) indicates an index taking 1983 as 100.
Source: MIDA; reporis on monthly production achievement of assemblers.

‘The Industrial Master Plan had forecasfed annual increases in automobile
production from 1985. A quick glance, however, indicates a large discrepancy between
the forecast and actual results startmg in 1986, as shown in Tables V.1-6 and V.1-7, _

Approval of component producnon continues, but actual producuon is expected to -
depend on a recovery in automobile producnon



‘Table V.1-0: Comparison of Forecast with Actual Results in
' Passenger Car Production

Calendar year o Rééu_!ts Forecast Resulis/Forecast

L {units) 7 {units) _
1985 - ' 69,769 107,010 . 65%
" 1986 42,015 115,280 36%
1987 - 33,685 o 124,260 27%
Source: MIDA

Table V1.7 Corhparison of Forecast with Actual Resulis in Commercial
- Vehicle Production

Ca!'endar year Resulis ' Forecast Results/Forecast

o {units) (units)

1985 42,054 31,950 132%
- 1986 19,812 35,630 56%
1987 ‘ 15,305 . 39,690 399
Source: MIDA ' o '

@ p_rodﬁc:_ibn Status by Firm

Currently, there are 12 autoxiiobile aséembly plant (including PROTON}, of which
two have ceased production and 10 continue to operate. Of the 10 firms, two produce
commeréial vehicles.

The particularly sharp drop in passenger car productlon after peaking in 1983 is
more prormnent ‘when broken ‘down by firms; as shown in Table V.1-8. Although
product;_(’)rn_of the PR_OTO_N S_AG_A national car began in 1985, only 33,685 passenger
cars weré produced in 1987, of which the PROTON 'SAGA accounted for all but 9,503.
Seven firms were resp0n31ble for the producuon of these remammg units, averaging
1,358 vchlclcs a year per assecmbly plant, *

13 forelgn autornakers, including Toyota and Ford, supplied the CKD parts for
_ assembly of the 9,503 umts 31 vehicle models, including the Corolla and Telstar, were
: 'assembled with ‘the supphed CKD. On average, thercfore, each foreign automaker

: produccd 731 units, and 307 units of each vehicie model were assembled,

o Specifications of automotive: parts normaliy differ in accordance with vehicle
models: Volumes of spemflc parts. for vehicles other than the PROTON were remat kably
'small :



Table V.1:8: Number of Passenger Car Production by Firms

- Firm - - 1983 - o 1987 . 81/83

Proton -~ 0 (units) 24,182 (units) | —
Othets e 100,201 : . 9503 - 9.5%.
“Total 100,201 33685 33.6%

Source: MIDA

1-2.2, Trends in Automotive Metal Pai‘ts Production
( i). Production

Statlstlcs reveal that the value of automotive paits productaon has steadlly risen
from 1981 to 1985, as shown in Table V.1-9. The figures for metat parts alone mdxcate a
similar trend. _

Automotive parts production bas increased despite the drop in automobile
production. The increase is believed to have come fmm’iric"r_'caséﬂdz demand in the
replacement market, including exports and parts installation rate for new vehicles.

Table V.1-9; . Actual Value of Automotive Parts Production 2) ST
RRCEES - (Unit: M$1,000)
Calendar year . -+ -Total production v'alue b) .. - . Metal parts alone c) -

1981 S 98948 o . 46,781
1982 ' 106,486 S 52,753
1983 S AT092T e T 66,318
1984 ©o 151,356 ¢ L. . 86,984

B . o __92,553__

Note:  a) Peninsular Malaysna alone, In and after 1983; only fums with no less than 30 emp‘ioyees
b) Including all product codes of MIC code 38439,
¢) Including the following product codes out of MIC code 38439
02-15, 17-19, 24-27,30, 31, 33, 35, 36 and 43-45. - .

Source: Bureau of Smtzsuos (F:g,ures after 1985 not publlshed yet )
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(2) Current Production Status

-Parts manufacturers are experiencing difficulties. Seen from several viewpoints,
the situation is as follows:

1) The pans manufactuners interviewed durmg this survey umfm miy ralsed the
question of declmmg automoblle productlon They probably have the capacuy to raise
‘operation rates. Some manufacturérs said that, given the currént situation, investment for
automation aimed at improving efficiency seems to be out of the question, let alone new
plant and equipment investment for upgrading of production facilities.

_ 2) Producuon of new parts reqmres metal dles rnoulds and other tools. The tools
‘would be nccessary evcn if ex1stmg facilities are fairly complete. Such expenses are
extremely high when viewed in light of the limited production volume. Many parts
manufacturers complained that the costs involved in commencing production of new parts
are prohi'bitiyc. A similar problem arises with existing p'a:ts when automakers revise their
models. Many parts manufacturers pointed out the difficulties caused by an excess of
vehicle models and frequent_'hlodel changes. o

© 3) Metal materials for the pa‘r'ts are ino_stly_ imported from Japan. Because of the
appréciatioh of the Iyen suppliers of the materials have requested price increases. The
requests are said to have been repeated every two or three months, thus exerting pressure
upon the managemﬁnt at parts manufacturers.

4) According to.the earlier-mentioned "Directory," 156 metal parts licenses have
been approved, of which 35 after January 1, 1986. Of the 121 cases approved by the end
of 1985, 60 have been implemented. In other words, 50% of the licenses approved more
than two years-ago-have-notfyet;been_'implementéd. Sirice many items not yet produced
include those already un_dcr'produ(:'tit')n by other manufacturers, it can be concluded that
Jow demand is mainly responsible for the failure to start production. '

©5)'The 156 licenses were granted to 135-firms. However, only 57 of the firms are
operating, due mainly to the reasons stated above. Notable is the fact that licenses for
_prbductidn=of each _'of the earlier-mentioned items requiring high technology (such as
engines and tfaﬁsmissions) have been granted exclusively to one manufacturer, It is
expected that, in the future, major parts will tend to be produced by a few, large firms.
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1-3. Import and Export Trends
1-3-1. Geueral Status

Naturally enough, imports cxceed exports-in the balance of trade for automotive
parts, as is shown in Table V.1-10. Exports remain ‘at a level rangmg from 0.72% to
2.55% of i 1mports (mcludmg CKD parts). Automonvc pmts accounted for only 0.035%
of MaIaysms total exports in 1987 Trade stanstlcs for metal palts alone were not

available.

Table V.1-10: Exports and Imports of Automotwe Parts Inciuswe of CKD Parts

_ 7 L : (Umt M$l 000)
'Calendar-year Exports (FOB) ' ' lmports (ClF} _ Exporis/lmports

1981 . o 8,800 1,214,134 0.72%
1982 : 12,681 | 928,648 1.37%-
1983 : 15,741 1,159,441 C1.36%
1984 o123 C1191,217 0.86%
1985 8,968 - 1,064,556 -~ 0.84%
1986 8,447 633,187 - . . 1.33%
1987 15,841 T 622,307 . 2.55%

Note: = SITC (Rev.2) code nuinbers ('781 010 781- 031 782-120, 783-110, 784)
Source:: Malaysia Annnal Stzmsties of External 'I‘rade elc,

i-3-2, | Importe

A breakdown of the imports in Table V.1-10 for the last three years is sho__wh in -
Table V.1-11. S

The deehne in demand for CKD parts is of the same nature as the decreasé in
automoblle production. In 1987, 87% of the CKD 1mport’s originated in Iapan There are
two types of parts production: 1) processing from ongmal raw materlals, and 2) -assembly
of componenis (e.g., shock absorbers) In the latter case, many components are
imported. The components are ‘ingluded i in the "other pans" 'category of Table V.1-1L
About 55% come from Japan, with another 19% ori gmatmg in West Germany Currently,
automotive parts assembled from 1mported components are. regarded as domestically—
produced parts. The expansion of domesue component produenon has yet to- be tackled
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‘Table V._l-éllz Breakdown of Automotive Parts Imports
(Unit: M$1,000)

. Calendar year CKD parts Other paits = | Total
1985 . 895,341 . 169,215 1,064,556
1986 g 484,263 148,924 663,187

<1987 : 445,584 0 0 176,793 622,307

" Source: ‘Malaysia Annual Statistics of External Trade, cic.

Tn terms of raw material imports, most metal materials come from Japan. Without
do’meetic preduction Malaysian firms must depend on imports for their supply of sheet
steel and seamless steel pipes. Steel bars are also 1mperted from Japan. It is said that
Japanese steel bars are used because those made in other countnes suffer from more
defects whlle bemg cold forged Parts manufacturers are importing raw materials of
sirnilar quahty

As one of the measures for the development of the domestic automobile industry,
1mp0rts of CBU passenger cars “have been controlled through high import duties and
" quotas. The i 1mport duty is fixed at 140% - 300%, and the vehicle import quota is set at
10% of the demand in the preceding year. As shown in Table V.1- 12, while new car
1mports durlng the last three years. have dropped sharply, used car imports have
mereased thus mdlcatmg the strength of demand Of all new car lmports 70% came from
]apan and 20% from West Germany 90% of 1mported used cars came from Japan and
5% from West Germany New and used-car import trends have not chan ged significantly
during the last three years,

o Table V.112: Imports of CBU Passenger Cars

o "(:.‘is:t_"l_eiid'hf year- MNewears . Usedears “Total

[NV T RS TS ~fumigs). - © o {units) : - (units)
1985 v 2,528 . 6,117 8,645
_ 1986 iy - _ 303 3,714 4,017
1987 - T T b |88 ' 6,616 ’ 6,775 -

Source: Malaysia Annual Sia!jsiies of External Trade; etc.
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1-3-3. Expof‘ts C

A braakdown of the exports in Table V. 1- 10 for the last three years is shown in
Table V 1-13 _ B

CKD parts in 1987 mciude those shtpped to Indonema (used in the assembly of 96
passenger cars) and to Sin gapore (used in the asscmbly of two) The largest portion of the
"other parts" category goes to Singapore, followed by Japan and Thailand. In 1987, these
three countries accounted for 80% of all exports. Statistics classified according to part are
- not available, but it is clearY that parts such as mufflers are exported to the replacement
market abroad.

“Table V.1-13: Breakdown of Automot:ve Parts Exports

. _ e : L ' (Umt M1 000)
Calendar year CKD parts Other parts " Total '

1985 _ 23 ‘ 8,945 8,968
1986 5 C 8,442 ' © . 8,447

1987 1,620 L 14221 15,841

Source: 'Malaysia Annual Statistics of External Tfade; efc.

Taklng 1mports of "other parts“ as 100, exports in 1987 were an 1ns1gmficant 8%
The interviews suggested that fn'st ploducts of hlgh quahty should be manufactured
and then gradual increases in producuon and rcductlons in cost. through cconormes of
scale should be made. As for the OEM. (ongmal equlpment market), however a: parts-
supply system has already been established. In these interviews, J apanese: parts
manufacturers were requested to show more interest in thc'product market as well as to
provide technological assistance. '

_ In order for the automotive parts market to expand, domestlc automoblle
production will have to 1nqrease.,Th¢ PROTON _S_AGA,;Qf _wh;_ch.p_roduct_lon began in
1985, is intended not only for the domestic market but also for export. The Unitfcd States
and the United Kingdom are the main destinations, Past exports of passenger cars are
shown in Table V.1-14, New. CBU car cxports have increased dramatically since 1986,
Of the new car exports in 1986 271 units went to J. apan and 180 to Smgapore In 1987
395 units went to Brunei, 216 to Japan, 182 to New Zealand, and 55 to Smgapore On
the other hand, used car exports are mtended pnmanly for Austraha ' '
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Table V.1-14: Exports of CBU Passenger Cars
{Unit: A vehicle)

Calendar year New ears Used cars Total

1985 27 144 171
1986 oo 491 . - .. 108 . - 599
1987 _ _' 9235 _ 182 - L1107

Source: Malaysia Annual Statistics of External Trade, ete.
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1-4. Industry Structure
1-4-1. Assembly Plants

_ As stated earher, 10 assembly plants are currently operatmg The first of them was
established in 1965. PROTON was set up under the national car progect in May 1983 and
commenced operation in July 1985. Classified by location, seven firms are located around
Kuala Lumpur, one in the southern part of the country, one along the eastern coast of the
peninsula, and still another in Fast Malaysia. The firm i in East Malaysia produces only
commercial vehicles, Some changes of vehicle mode_ls to be assembled have taken place
among the assembly plants from 1986 to 1987. The changes may be due to the decline in
automobile production and have some relation to body pamtlng technology. The survey
did not reveal any future plan relative to ‘such changes in the production structure It is
recognised, however, that there are too many assemblers for th_e number of vehicles
produced. The Industrial Master Plan sets forth the idea of integrat_ing the industry into
three firms. Rationalization and resfructuring will be the largest problems facing the
automobile industry in the future.

1-4-2. Parts Manufacturers
(1) General Company Sta_tus

As of August 31, 1987, 135 automotive metal parts manufacturers had obtamed '
approval to operate, and 57 of them were in operation. About 65% of the factories
belonging to the operating parts manufacturers are Jocated around Kuala Lumpur, where
the automakers are concenfrated. Sor_ne' parts manufacturers are located in the noﬂh,_
where no automakers exist. The whole situation cannot be grasped because data such as
the time of establishment of 1nd1v1dual firms and their number of employecs is still
incomplete. It was observed in the survey, however, that the major firms vizited gencrally
employed no more than 100 people and that many had started their operation since 1980.
This is believed to be true of most firms. -

Seen from the vxewpomt of cooperative relations w1th forelgn flrms parts
manufacturers havmg no joint venture or technologlcal tieup with foreign counterparts to
produce smglc-body parts such as fuel tanks, bolts and nuts, and pistons for replacement
Assembled parts are produced using imported components with the cooperation of forclgn
firms, most of which are Japanese. '
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(2) Transactions

Parts pro’dﬁctibn licenses are given so as not to allow any one firm to mono‘polize
' supply of an item, Due to the small volume of production; however, the number of firms
producmg the same item is limited, most often-ranging from one to three. At present, 10
_automobﬂe assemblers, including PROTON, are operating. Parts manufacturers,
therefore, deliver their products to two or more assemblers. For cxample, some
component manufacturers supply shock absorbers to all but Toyota velncle assemblers,

while others deliver radiators to all but Nissan vehicle assemblers. Although there are
some parts manufacturers such as those given in the examples above that avoid
transactions outside their affiliations, transactions in general are carried out multilaterally.
Bctweén assemblers and parts manufacturers there are no strong group ties. During the
survey one"aséémbl‘er réniarked,r "W_e__ refrain from interfering in the affairs of parts
manufacturers, even to "shg:gést" the corfection of defects in their products, because they
dellver these. products to many assemblers.” Creating a system allowing smooth
: tcchnologl.cal guidance under such an envuonment may be dzfﬁcult

" Ong of the bgneﬁts of the_subcontractmg structure is that any firm processing

simple parts can .'rec?:_:'iv_e orders from companies in different industries and raise its
operation rate. During the survey, an automotive parts manufacturer was found to be
placing orders for press-moulded ‘and press-punched parts with an electric machinery
~ paris processor. CUFrehtly,' h’owever, there are few such cases. In the case of press

‘working, lack of skill in metal dle technology was pomtcd out. Improvmg quality and
increasing the number of transactions betwcen subcontractors in different industries are
expected to lead to the strengthcmng of the automotive parts industry.

3) Industriai Groups

_ - One group of parts manufacturers is the Malaysian Automotive Component Parts
Manufacturers Association (MACPMA). As of Jﬁne 15, 1987, the association had 48
- member firms. - ;_Exce_pt-for_a few motorcycle parts makers, most are automobile
component manufacturers. The merhbér fitrms can be said to corxipri'se'the backbone of the
.,mdustry MACPMA has six- concretc objectlves for.its activities, aiming generally at
expansmn of the market for parts manufacturcrs
- Major gmups of. related industries include the ‘Malaysian -Motor Vehicles
E Assemblers Association (MMVAA) and the Malaysmn Motor Traders Association
(MM'I‘A)._
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2. _Actiml Production State

2-1. Manufacturing Process ah_d Specitications

| 2-1-1;'Man11faétui'ing Process

o) Parts Manufacturers

The manufacturmg process in general 1s shown 1n Flg V 2-1.

Fig. V. 2-1 Automdbile'Mam::.fac't_t_ir:ihg' Procg.s_s'

Completion

oDy Co
Raw :Pre T L Body || pajati Rolling
Materials | | _S5SmE Assembling Painting Stock
| L—"] | 2) |
Parts Processing
-and Assembling
Casting Light ~ | —————" |  Engine Assembly
Alloys Forging | 'PrMaChl-[.'e - Transmission Assembly |
(Powder Metallurgy)| | 1TOCCSSINE Rolting Stock Assembly| -

The following is a general outline of the metal parts man’ufactUring process in

Malaysia. -

_ The raw materials seen in 1) in Flg V.2-1 are alrnost all imported from forelgn

countries such as Japan. The parts shown in 2) can be: manufactured with relatively little -

technical know-how. The parts. 1nd1cated in 3) are 1mportcd at present, although there are
plans to initiate production. The car body- pressmg in'4)’is done by PROTON for the
PROTON SAGA only. ‘The parts makers in 2) i in Flg V.2-1 were the main targcts of the
survey. ‘The companies visited are shown in Table V 2- 1 SRR :
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(2) Special Features of the Manufacturing Processes at Parts Manufacturers

13} In the case of manufacturers whrch are Jornt ventures or which receive technical
assistance, the selection of equipment for pats manufactunng is carried out by the forergn
counterpart. In the ranufacturing process, mvesttganon processes are carefully
mcorporated to guarantee quality. During VlSltS for the present survey, measurement and
mamtenance data were collected and analysed In the- manufactunng process equipment
was 1nstalled to confirm the functioning of the: parts, and tests were. carried out on each
individual part. Standards in manufacturing work are posted through all steps in the
process, and work i is carried out in accordance with those standards In some cases the
name of the cooperatmg foreign counterpart was left on the drawmg When necessary,
dtagrams were fully utthzed ' '

In the case of manufacturers wrth only 1oca1 capital, manufacturtng processes are
set up based on technologies obtained by traveling abroad for trammg or through the use
of technoIOgtcal knowledge obtained from equrprnent makers. . For this reason, local
cap1tal enterprises do not always have satisfactory quahty control systems in the
manufacturing process

2) In the mdnstnahzed nations, one of the most 1mportant rnatters when the
manufaetunng process is orgamzed is how to mmrmlze the number of workers The
enterprtses vrslted in this survey, in. contrast all employed a large nnmber of workers
Accordmg to an evaluatton made by one Japanese—afflhated component manufacturer
productwrty in Japan is three times hzgher than i Malaysra This i is due to the fact that’
each piece of eqmpment is operated by one worker, unhke in Japan where one worker'
may operate a number ot‘ machmes (the multt-machme responsrblhty rnethod) or handle a
number of processes (the multt—process respons1bthty method). Another cause is the Jow
degree of -automation, with manual operatton betng the general ruIe Furthermore,
transport is often carried out by hand due to inadequate assembly hne_s. o

3) The handling of raw niateriats-"and finished products in the parts prodoetion
proeess varies remarkably from -co'rn:pany 1o .company-7 At joi'nt-'vent:nre'sf and -
manufacturers with technology cooperatlon agreements, techmcal guldance is be;ng _ )
carrted out even m ‘such areds as product mamtenance. At cornparnes wrth only Tocal

caprtal there were often no qualms about mmng ha}f ﬁmshed products and scrap durmg o ;

the’ mannfacturrng progess. . Smce the handhng ef products plays an nnportant role in
quality control and productton efﬁcrency, gutdance in this area is considered necessary by
cooperating enterprises. When such a controI_system is developed, it becomes possible o -
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raise the level of control methodology for materials in process durmg the manufacturing
~ process. Production methods appropnate to small volume production can also be

“introduced. Such production control should be oriented as a basic principle to large-
variety, small-volume production.
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- 2-1-2. Spccificotions
%)) Automobile Speeiﬁcations

There are many restrictions on aotomobil'e production For example, when
exporting automobiles each country has different criteria for spcc1frcatlons in arecas such
as exhaust gas emission control and safety requlrements Exports must comply with
these specifications. For this reason, each antomobile maker promotes its own research.
At the same t'mie, it must make decisions on such matters as the structure, shape,
thickness, and material quality of components in order to reduce manufactunng costs.
Basically, the same can be sard of production for the domestic market. In order to protect
the reputation of its own vehicles; an automobile maker cannot lower the quality in
specifications'for'ba'sic functions such as driveability'énd safety. The necessity of
maintaining cost compe'titiveness in the domestic market is equally important in the case of
exports. Naturally, these specifications influence parts specifications as well,

(2) Parts Specifications

Since each automobrle maker has its own set of spemﬁcatlons parts manufacturers
must work in accordance with different specrfrcatlons and it is difficult to cope w1th the
many different automobile models and the low volume of productron In the case of the
fuel tank, for example, the sheet metal used for the body ranges from O.SO_mm to 0.75
mm thick depending upon the automobile maker. This not only com'pllicates” the |
procedures for purchasing materials and inventory management but also means that it is
necessary to keep a supply of each dlf_ferent thickness in stock. This increases the burden
on management. A difference in thickness of only 0.05 mm is very signifi'canr _from. the
standpoint of automobile specifications, and the fuel tank is an important part for safety’
maintenance. Thus, thorough consideration is given by the automobrle makers to the
tank’s design in order to improve durability and reduce weight _

From the standpoint of the parts maker, the quesnon of why standardlzanon
cannot be carried out has arisen. In the present suuatlon m whlch each new model is an
atternpt at improvement over a predecessor itis drfﬁcult to come up with spemﬁcatxons
common to all makers. , ,

On the other hand there are componems for whrch specxfrcatlons can be
standardized. Standardized specxficanons are applied to items not normaily considered
automobile parts, such as nuts and bolts. Also included in this category are those parts
having a function of their own, such as batteries and lamps. At the same time, parts test
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methodologics are also standardized. . L

However, these items make up only a very small pei‘ééntagé of automobile
components, making it difficult to raise production efficiency.  The same situation
prevails among domestic automobile makers in Japan, and the problem of standardization
~ has been under serious consideration for some time.
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2.2, Technology Standards
2-2-1. Producﬁon En'gixieerin.g

After receipt of design drawings for the products to be madc the productlon |
engineering is carried out according to such basic conditions as price, producuon volume
.and existing equipment. Production plocesses_ are established, equipment selected, anid
tools designed. Prbtotypes are then made and masé—p.roducti{)n tests are carried out. The
term "Production Engincering" encompasses all these activities,

(1) Current Production Engineering Statu's

The prescnt survey revealed that productlon engmccrmg perfected by foreign
enterprises has been introduced to thosc parts makers participating in joint ventures or
technology pmv1510n agreements Thus, techmcmns from local work together with
foreign technicians to make prototypes. In this m’ahner— local technicians can receive
necessary technological training. Among local parts ‘makers, there are some who find it
1mp0351ble to respond to changes in automobile demgn without assistance from
cooperating enterpnses It can be said that the level of engineering at those parts makers
which do not enjoy such relationships are much lower.

(2) Cost Estimates

During visits for the present survey, it was found that it is 1mp0551ble for parts
makers to draw up total cost’ estimates because cost breakdowns lack detail, This
phenomenon can be viewed as resulting from a lack of such’ ba31c concepts as efficiency
and yield rate in terms of mdwtdual parts and 1nd1v1dua1 manufacturmg processes. In
other words, standards of management control in the manufacturmg processes are
insufficient. _

In the case of Japanese parts makers, it is a common practice to present written
estimates with analyzed details such as processi'ng costs, materials costs, equ’ipment
preparation costs, and labor costs. Ncgotlatlons based upon such detalled estimates are
then carried out. This indicates that they have attained sufﬁ01ent standards of quahty and
cost control.
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(3) The Case of South Korea

In South Korea, local parts makers are generally capable of meeting orders for the
production of press-processed parts. Given product design drawings and necessary
advice. concermng the shape and premsmn of parts, many local parts makers have
sufficient production engineering processing plans and metal die and mould designs, and

.can produce high- quahty products and prototypes

As explained above, ‘production engmeerin g consists of many types of
: technology South Korean enterprises are making efforts to absorb those technologies
;and increase their abilities. . To take a certain South Korean automobile maker as an
example, ‘when the company sends its people to Japan for technological training at the
~Japanese automobﬂe maker with which it has technological cooperation, it requires its
-,employees to-take a Japanese Ianguage test, and the employees are not allowed to visit
Japan until they have achxeved a set level of proficiency. Due to such requirements, most
of the technicians who come to Japan for training can speak Japanese and are able to
master even high-level technologies very quickly.
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2-2-2, Manufacturing Technology
(1) An Outline of Manufacturing Technology

The follo.wing is a list of the types of 'techr_loldg'y_{ﬁécéss_ary for the production of
metal parts: casting technology; forging technology; processing technologies such as
cutting and bending; heat treatment technology, and quéfi’t’y‘in‘sﬁéctioh: There are other
necessary techniques in the selection of raw materials, plating and soldenng

- These various technolngles are utilized in accordance with the different types of
parts. But at prescnt,-technologlcs such-as hot forging, precision machine processmg, _
and. the various tests have not yet been introduced. Thus, parts that require” these

- technologies are not being made. - Also, testing is generally carried out by either the
cooperating parts makers-or the automobile makers, Only a few companies have
equipment for testing.the life expectancy of their parts. © . N ' '

(2) Manufacturing Technology Today

Evaluation of parts manufacturing technology is condut:ted by automobilé makers .
who decide whether or not to use the parts. Parts makers who make assembly parts
evaluate the components of parts in terms of whether or not thcy can use them. The
following standards for ‘individual technologies are viewed from the points of thesc
evaluations and the results of survey visits to the factories of the companies in qut:stidn;

1) Processing technology

The success or failure of pressing processes depends upon metal mould
technology. Considering the fact that PROTON is already producing its own body parts,
it can be said that a satisfactory level of domestic production has been reached, but many
areas remain in which conditions are unsatlsfactmy Some local capital enterpnscs do not
have sufficient design technology to produce the metal dies and moulds necessary for
production. In one case a joint venture enterprise ordered the pressed parts seen-in Fig.
V.2-2 from a local parts maker. The parts maker used metal dies and moulds and
produced a prototype, but in the A-part wrinkles and cracks appeared which were .
impossible to repair satisfactorily even after repeated attemnpts. Due o scheduling-
problems, the enterprise which had placed the order was forced to order the moulds from
the metal mould department of an electric appliancc'mak_e_r. Thé parts in question réquired .
only folding and bending. Such parts could easily be produced in japan.' In the
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‘processing of cup-shaped items, some products were heavily scored. In the case of
machine prt_)cessing, there are very few makers capable of processing brackets, which
require processing simultaneous to different portions. In the case of hole-drilling
processing',' it IVWas found some fi'rm_siwcrc unable to finish the products in accordance
'_wi_th design toleran’ées and there were often significant variations in the finished product,

Thus, it can be seen that basic technical problems being solved by joint ventures
and firms w1th technology provision agreements remain unsolved among those
enterprises opcratmg solely on local capital.

Fig. V.2-2 Rough Component Sketch /

@“&&

v»QQ&&

~ Radiator Braéket (thickness=0.8mm)

2) Casting Technology

There is a long history of iron casting technology. However, there was no
development of large casting technology or precision casting technology until it became
necessary for the promotion of the automobile industry. The metal dies and moulds vsed
by PROTON 1o form body parts are large, and success has been achieved in the
pr_oductio_rf of large mould prototypes weighing about three tons. In the casting of
nonferrous metals, pistons were produced with aluminum alloys. However, gravity die
casting remains the norm, aﬁd no ihjection molding is conducted. Due to a lack of gas

~extrusion technology, compfessor covers that require an airtight seal are not produced
do,mestical.ly. Also, while there are plans to initiate production of aluminum wheels, these
. have yet to become a reality. However, hubs for bicycles are already being produced by
injéc.tion,. and it appears that the avoidance of this technology is due more to cost

- considerations than to technological problems.
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3) Forging Technology -

As mentioned earlier, hot forging cannot be observed In férging, the most
important technical point is the way in which the metal mould is made: At present these '
metal dies are all imported, and comphcated shapes aré not being made. They have not
yet reached the standard of shapes requlrmg o’ proccssmg, whlch should be’ the aim of
cold forging. ‘Since the former is ‘also used in mass productlon actual productlon by
moulds with complicated shapes should be backcd up by an’increase i producnon

volume.
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