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IV. MOULDS & DIES
1. Overview of the Industry
11 A.Pro_'duction'

Statlsncs on moulds and dles can not be obtained in Malayma, becauqe the
- statistics themselves are not cla551f1ed in detall Producuon ﬁgures of moulds and dies
' -are mcluded in those flgures classxfled under mdubtrml code number {38230]
(Mamlfacture of Metal and Woodworkm g Machmery)
' Concermng the Malay31an mould and die 1ndustry, there are 26 manufacturers
with 695 employees and an annual output of M$12 million (M$1—¥SO) according to the
Malaysxan Industrial Survey in 1985 compiled by the Departmem of Statistics, Malaysia.

" The Malaysmn Industrial Development Authorlty (MIDA) put the number of
mould and die manufacturers at about 60 in 1ts survey ‘conducted in 1987.

Tab]e Iv.1-1 Manufacturer,_ Production and Employee

Manufacture of meta! and weodworking machinery

. Year - - No.of firms . Annualoutpit No., of 'employee_ No. of employee per
1983 - 24 M3 9.5 million _ 494 21
1934 24 "M$ 2.9 million 493 21
1983 26 M3 12 million 695 : : 27

Source: Industrial Surveys '83, '84, 85,

As the annual outputs of the smaller mould and die manufacturers are not included
in the statistics of the Industrial Survey, ‘the correct total production figures of the
Malay31an miould and die industry are not shown,

“The total annual outputs of 60 firms are estimated to amount to M$40-50 million in
1987 based on the interviews of the 25 firms surveyed. The output figures of the in- ~house
produeuon of the home elecmc appliance mdustry and the automobile mdustry are not

: 1ncluded because they are not avaﬂable Qutputs are expected to increase 30% in 1988 and
1989 respectively, as demand is nsmg, owmg to the recovery of the Malaysian economy in
'the latter part of 1987 ' ' '
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1-2 Manufacturers

Malaysian mdependent mould '1nd die manufacturers servmg the needs of other
industries on a job order basis are estimated at a total of 60 ftrms However, actually '
more than half of them are tmaufaetmmg not only mould and dte parts and toolmgs but
also metal stamped parts and plasttc pmts in addmon to moulds and dles

By district, more than 60% of the mould and dle manufactu:ers are s1tuated in
Kuala Lumpur and its enwrons which is the center of the eleetnc apphances and
electromcs industry and the automotwe mdustry The remalmng, manufacturers are in
Penang State. This sttuauon thl not change beeause they are suuated near the users -
of moulds and dles . . . : ”

_ Most manufacturers (80% of them) are operated on a small scale basls w1th an
average employment of 20-30 workers ThE-lI‘ patdaup capttal 1s rather small less than
M$1.6 million, and annual sales of the smaller manufacturers vary from M$8.36 million
to M$0.1 million. '

Table IV.1-2 'L’oe_ation of Manu_fac_tu_r_es-by District

Disctrict . - " No. of firms-
Kua]alumpu: and its env1rons o e LY

Penang and its environs
Ipoh and its environs

Source: MIDA

4

1-3 Main industries supplied

SunDIv to the electromc and eleeme 1ndustr1es

Mould and dle manufacturers whlch supply the electnc and electromc mdusmes :
have developed as 3 response to requests from export—oriented sem1conductor plants
which are located in the Free Trade Zones.. L B S

. At present there are 22 firms Wthh mamly produce moulds and d1es for IC_
production manufacture mould and dle parts and undertake mould and die repalrs With -
the exception of 3 rather large. ftrms they each have less than 20 employees and their -
annual turnover is in the region of M$4O 0(}0 to M$50 0(}0 o i

Locally produced moulds and dies supplted to the electrlc and electromc lndusmes:
are worth between M$20 million to M$30 million | per, annum. This constitutes 20% of the
total sapply to the electronic industries Wl’llCh is worth ’VI$1SO mlllron '
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Snm)lv to the plastic mcmldmlnr mdmtw

~ Mould and die firms which work as ';ubcontrrlctore to the plastic moulding
industry are mostly small in scale. Their moulds and dies are used for the production of
products which are made for the domestic market and they are simple and of relatively
low level precmon However, some of them do export products to neighboring
countries. | ' '

" There are 4 types of moulds; namely, the injection mould, blow mould,
compression mould, and extrusion mould. These moulds are used in the production of
electric goods home appliances, medical instruments and articles for construction.

Thele are 21 mould and die manufacturers which are associated with the plastic
mouidmg industry, but there are also quite a few moulding and product manufacturers
which undertake their own_m—house production,

- Firms which specialize in moulds and dics are small in size and have work forces
of between l()'fand ZO employees. Local mould and die manufacturers supply between 20
and 25% of the needs of thé,'p_lastic' moulding industry which is worth a total of M$50
million per ammm

Accordmg to the Federanon of Malaysian Foundries and Engineering Industry
Association (FOMFEIA), mould and die production in Kuala Lumpur and its environs
was worth a total of M$14 miltion in 1985,

Supply to the metal working industry

Moulds and dies required by the metal 'working industry are those which are used
for the produc_,tion of stamped parts such as parts for électric machinery and appliances,
‘automobiles, and home éppliances. Although the manufacturers of press dies for goods
such as these are still not very advanced, the progress made by local manufacturers in
producing autox_hobile p_art’é, eléctro_nic parts for industrial use, and good quality home
appliances has led to the growth of the press die ihd_ustry.

In addition to the in- house production carried ouat by aluminum extrusion plants
" and press pans manufnctuers today, there are 11 specmhzed manufacturers. While there
 are no accurate fzgurcs for the output of this industry, the industry source has put the
figure at somewhere less than M$10 million per annum,

As for die casting, although there are presently 11 die cast manufacturers which
_prodﬁcc automobile parts, cable terminal boxes, and parts for fans, etc., imports are relied
upon for all of the dies which are used for such die casting,.
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Supply.to the rubber processing industry | 3
With the exception of moulds for tyres; there are-few manufacturers of moulds for
tubber so there is a heavy reliance on imports.for these.
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1-4 Summarv of Mé:ﬁufoo:t.ui'e-r's Survre_y,od,"

' 2:; mouid and dxe manufacmres mcludmg one m-house manufacturer, have been
survcyed and can be summarlzed as follows:

1-4-1 First Group

The first-group is composed of two foreign affiliated firms: Micro Machining

“Sdn. Bhd. of National Semxconductor Corp. of Amenca and Mattel Tools Sdn. Bhd, of
“Mattel Inc. (a toy maker) of America.

Micro Machining is the biggest mould and die mamufacturer in Southeast Asia with
190 employees and M$8. 38 million in annual sales. ‘It has the capacity to produce dies
for lead frames of micron order and is equlppcd thh first class CNC EDM and CN(‘
Machining Centres. - _

Mattel Tools is the manufacturer of plastic moulds for toys. They have 100
employees and M$4 million in annual sales. They also have the capacity to produce
plastic moulds to micron precision, although with less accuracy for plastic toys.

Both manufacturers supply all of their products to related cornpames in Malaysia
and overseas Mattel has closcd 1ts factories in Taiwan and the Philippines and is
.planmng to centrahzc its facx!mes in the Penang factory _

“Both compames have excellent technical levels, good OJT training systerns, and
'well orgamzcd pay ‘scale- systems clearIy classified by job grades. They are superlor to
other firms in respect to company size and technology ,

The Malaysmn Governmcm is expectin g 1o invite more of thls kind of
cstabhshment and technical transfer

:1 4. 2 Second Group -

. The second group is composed of two Japanese joint venture coinpanies,
Matsushita Electric Co. (Malaysia) Bhd: and Topla Enginecring (Malaysia) Sdr. Bhd.
'Ma_t_s'ushita‘ Electric, the manufacturer of home electric appliances in Shah Alam, a
suburb ‘of Kuala. Lutnpur ‘has started in-house production of moulds and dies and has
' 1mported other. rnoulds and dies from }apan and Singapore which could not be supplied
-by in- house production. ‘
From January of 1987, it has started to supply products to Matsushxta group
factones in Malaysia and Singapore for the purpose of fully utilizing its facilities and is
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now selling 40% of its moulds and dles to them Tthas 40 employees supcrwsed by one .
Japanese senior engineer with M$1.4 million in annual sales o |
Topla Engmeenng was cstabhshcd in Ipoh Clty, rmdway between Kuala. Lumpur
f'amd Penang, almmg ‘At both markets.” Smce its estabhshment five ycars ago, _1t is
expanding its business step by step as one of the best mdependent mould ‘and die
manufacturers. RIS TR S
One Japanese senior engineer superwscs the local staff for OJT training and
.technical transfer by inwroducing a Japanese production system, The firm supphes its
A"_products mmnly to Japanese affiliated compames in Malaysia. As ithas had many orders
for hardened moulds and dies from this year, it has invested in new. machmcry and
. equipment whose depremanon is rather heavy. e e
,.....The techmcal level of both companies is excellent, havmg procxsmn to the. micron
i-lorde;', as wcll as bemg able to meet the requirements of Japanese. users They-have firm
E managcmcnt pOllClcS to pursue loca_hzanon by transferring tcchnology and fostering local
staff, They are good examples of future joint ventures and technical tie-ups;.;:; .+

1:4-3 Third. Grouﬁ

Thc thxrd group | is composed of weli orgamzed med1um~31zed locai ﬁrms such as
"ENG Hardware Engmcenng Sdn. Bhd. m Penang Thxs company has morc than 100
cmpioyccs and M$4.3 mllhon in annual saies and produces h1gh~prcms10n moulds and
dies and jigs wnh the most advanccd CNC machmcry ‘and equlpment It even produces
‘"progresswe dics ‘of its own dcmgn as well as tw bar cut moulds and dlCS ,
‘ Loh Kim Teow Engmeenng, another firm in Pcnang, has 100 employees and M$4
‘rmillion in'afnual sales. Tt also has a hlgh level of tcchnology ‘ o

Hup Lee Engmecrmg Works, a plastic mould ma.nufacturer in Kuala Lumpur, is’
also in this group, having about 50 employees, For a medmm scale company; it: hasa
high level of technology. '

.. Another company with some: 1ngh level technology is Sun. 'I‘ong Seng Mould—’l‘ech
Sdn Bhd in Bangi, a southetn suburb of Kuala Lumpur, with 30 employecs Its annual
sales were M$1.2 million and are expected to increase 30% in 1988.

. -As they are lackmg in skilled workers, its handlmg of machmery is rather rough

‘Their level would be improved if it were ready to accept experts advice and try harder. -
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1-4-4 ¥ourth Group

The fourth group is composed of nearly 50 small-sized fims having less than 30
employees (mostly 10 0 20 cmployeés). They have the technical level to produce moulds
and dies with precision to 0, lmm -

Spurred by the recent brisk demand for moulds and dies, those firms plan to
purchase the most advancg:d sophisticated mac Sinery and equipment . Actually, they were
. going to install EDM and Machining Centres. [t is possible to raise accuracy by
introducing high—precision machinery and equipiment. However, they are only part way
toward getting precise ac.curacy because they reglect the basic skills of metal cutﬁng,
grinding, ahd polishing and also they are lacking in skilled workers including design
engineers.- Some of them are still usmg oluer machinery and equipment because they
have hmlted assets to pledgc as collateral for Lank loans.

The M'llaysmn Government firmiy re. ognizes that the mould and d1e industry is a
most basic supporting m_dustry and a very iin.poriant one. It has already designated the
mould and die industry as a high priorily item in the Industrial Master Plan IMP) which
is the basis of Malaysian industrial policy, and has already reviewed the plan to start
developing the industry. One of the bigges: themes for fostering and developing the
mould and dle mdustry should be to raise its technical level by fostermg skﬂled and
ordmary workcrs in the tourth gmup of firms.

1-5 Ma'laySian 'Import Trend

Malaysia rim'port_s: 80% of plastic moulds and dies heavier than 3-4 \‘tons from
Japan, Taiwan and Singapore. The work size of the rest of the machine tools of almost
all mould and die manufacturers is less than 1,000 mm x1,000 mm with some exceptions.

- Also, it has to import moulds and dies with accuracy of a micron order. It can
produce and supply Jocally moulds and dies for parts of home electric appliances and
automotive parts in addition to those for simple sundry goods (tolerance level {.1mm).
On average, the users of mould and dies import more than 70% of their total
requ1rcmcnts
' Almost all mctal matenals are 1mp0n:ed from overseas. As prices of imported
metal matcna_ls are rath_cr_expenswc, the material ratio of production cost is rather hi gh.
Local supply of metal materials is hbit’likely sinée'cons'umpti()n of such materials is very
low.: So, these mnaterials continue to be imported for the time being. It would be better to
give some incent_i\}es to manufacturers by supplying imported materials at low cost.
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Table 1V.1-3 Import of Moduls ami Dies Excluding Ingoi Moulds
. : _ , ' (Umt M$ 1 000)

: Comﬂries 1985 _ 1986 T 198-'}'_'_”'

Australia 2,069 S 74 R % N
West Germany ~ C2,925 0 o 4,903 L 6281
Hong Kong - S 5,620 C9210 0 8,693
Ttaly - 13,295 - 970 o 1,435
Japan- 2177 - 28,665 T . i 37,960 ¢
Republic of Korea - 1,666 U863 0 3,288
Singapore ‘ 9,573 . 10,660 . 12,005
Taiwan ' G 9,782 10,787 ¢ S 13,3370
United Kingdom . 2,683 o3 2,872

S USA om0 © 5,988 6800
Others e 6,53 e e T 5 BAS e 099 -
Taotal - ' : 69,961 S 79985 ... -+ 104,683

Source: Malaysian Annual Statistics of External Trade -

Irnports of moulds and dles (No 749 91{) 00) are set out in'T able IV 1-3,
_ Ttis to be noted that these 1mport values do not mcludc those supphed 0 thc Free'
Trade Zone (FT7) and the L:censed Manufactunn 4 Warchouses (LMW) in the coumry or -
-the values of moulds and dies which are 1mpor_ted together with _o;hgr_ r_n_achmpry or as
machini:ry_parts recorded in different import codes. Accordingly, the 'a(_:ttial total imports
are highéf than valugs shown in ﬂle:tablé; but actual values ai“e'n{it*‘avaﬂz{blé o '_

“In terms of value, one-thlrd of the imports are from Japan, but those from NIES
espccxally Hong Kong in addition to Taiwan and Singapore, are increasing. It is expccted
that imports from NlES will increase in 'the future owmg to'the strong yen '

1-6 Malaysnan Export Trend

itis recogmzed in Malay31a that supphes to the Free Trade Zone (FTZ) mean
exports: - Accordingly, the values of export% from the mould and. dic mdustry are very.
large in this area. Some ﬁrms are said to export more. than 80% of thelr total products ta
the Free Trade Zone (FIZ) On average, thosc ratios are 40 50%
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Table IV.1-4 Exports of Moulds 'md Dies Excludmg Ingot Moulds
(Uinit; M$ 1 000)

Countries 1985 1986 1987

Hong Kong : 0637 378 ' 821
Indonesia 453 499 347
Japan 1155 1,051 1,279
Singapore - 5,760 ' 4,973 13,950
Thailand : CoL,8660 11,956 3,495
US.A _ - 505 . 349 102
Others 7 B s R L4617 ' 5,496
Total : R © 11,255 10,674 © 25,489

Source: Malaysian Annual Statistics of External Trade

‘ Exports of moulds and dles (No. 749 910—000) excludmg exports to the Free
I‘radc Zonc (FTZ) are set out in Table IV. 1- 4. Total export values increased 2.5 times in
1987 because of a sharp increase in exports to Sin gapore.

.. Singapore is the largest buyer of Malaysian moulds and dies, and next is Thailand.
In both cases they purchase simple ones, -Several companies we interviewed mentioned
that they export to Indonesia.

Japan is the future market. For instance, the technical level of Malaysian plastic
moulds have advanced to-some extent (to the Japanese level of 10 years ago). Some
Japanese manufacturers could import some unfinished items and finish them in Japan.
Further, it is expectcd that mould and die exports will become main stream as the overseas
investment of Japanese firms is mcreasmg drastically, including that in the mould and die
industry, owing to the strong yen.
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2. Existing Status of Manufacturing Establishment
2-1 Production Process

2-1-1 Designing Process

With some exceptions, mould and die'p‘arté design drawings are not p_répafed in

medium and smaller manufacturers belohgillg to the fourth group. In most cases, prbdu'ct

sample drawings are supphed by’ thmr customers, but many of them are makmg mouIdS
and dies only by production sampies without even their own  drawings.

- Itis a serious problem to start machining w1thout the drawings. As even sxmpie
moulds and dies are one assemblage of_f metal components and parts, the total accuracy of '
the moulds and dies depends upon the accuracy of each comporent and part. In many
cases, the accumulated knoWledge of experienced engineers (mostly the owners in the
case of smaller manufacturers) are respected and their oral instructions are conveyed to
machinists to make the moulds and dies. Without their instructions, there would be some
trouble on the production line.” A more serions matter is thét without design drawings the
past accumulated technologics and-_cxperience are not collected systematically.

The fact that notﬁirig can be done without experienced engineersis a g'féwe matter,
If those experienced engineeérs who are not the owners were to quxt . the firms- wouId be
on the verge of bankruptcy. ' ' o

The owners should be expected to ‘make expencnced engmeers hand over at least
hand-written design drawings to machinists for on- the-job training. - o

In somie firms, the correct instructions are conveyed w0 machlmsts by hand-wntten
three dimensional drawings, and there are also well organized firms in which machining
operations are not allowed until after machinisis read and understand the design drawings.
There are very few firms that have good on-the-job trammg systems to foster de&gn
engineers from the start. ' _

In designing, basically, a very wide knowiedge of production pro.céssés,
products, accuracy requirements, and the capabilities of each machine installed in each
factory is necessary. For instance, the firms need'sophisticatcd machine tools capable of
making precise components and parts if they have excellent drawings. And they must
know the capabilities of their metalworking technology, otherwise their intentions will not
be realized. Finally, placing importance on designing will detennlne the direction of the _
firm's future standardization. Theorcticaliy,. good designing is expéétcd to generate all
information such as production lead-time, delivery time, and cost of the product at the -
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time that a drawing is completed, but this level has not yet been accomplished even in
Japan. The expectation for good design is partly achieved by the establishment of CAD
(computer aided dcmgn) systcms but actmlly completc software for CAD systems is not
ready even in Japan. ' o T

As mentloned before in relation to designing, accumulated experience is a decisive
point beccluse-wlde knowledge of every production process is required. In Malaysia, the
average e‘xperiénce;-. is 3-5 ye'ars depending on the firm. In fact, Malaysian design
engineers with 10 years experience have a level of training which equals only 5 years of
experience in J. apaﬁese technical fevels.

Without design drawings, pre-checking on how to improve and add new idea.s. or
to reduce costs, or to accomplish easier assemblihg in mould and die making is found to
be inadequate and incomplete. More technology transfer and information should be
constantly pfovided to the indusiry from the our ide.

--Because of the lack of experience, most of the firms depend heavily on drawings
supplied by their custoiners_. It is supposed that-only 10% of the firms have their own
design and c_o'mponent drawings, and the firms with hand-written drawings make up 20%

of all firms. The 'remaining firms make moulds and dies from experience, with
information other than drawings.

During the survey, almost all owners mentioned the lack of expenenced design
engincers. All of them recognized the importance of designing and said fostering or
quickly employing experienced désig_n' engineers is vital for the future development of
their firms. To supply more design enginecers to alleviate increasing demand is another
important requirement. Generally s_pcaking’, one design engineer should be assigned to 7
to 8 workers, while ‘ideally__one design engineer should be assighed 10 4 to 5 workers.
Intro'duc'ing"a CAD system is one alternative way to resolve the problem of design
engincers. But it becomes meanmgless if basic preparations and standardization have not
been firmly established.

. -."Thc_'mbre sophisticated the moulds and dies become, the more important designing
: wii_l'beccéiné. 'Subs'equént'ly; the cost of deSignih g would also come to occupy a large part
in the total cost of production, Under the current situation in which the number of orders
from their customers is increasing rapidly, how quickly and accurately design engineers
can prepare drawings is one of the most important factors for the development of the
industry. ' ' " o
_ Dcmgmng is fundamentally concerned with the lcvel of education. Basic skills,
.such as readmg and wutmg, chawmg, calculatlons accurate rnachlnmg, drawmg
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methods, and designing methods are basxcaliy detemnned by the level of education
offered by individual educational and tr'unmg institutions, ' AT T _

In this respect expansmn of the ‘mould and die training COUrses and estabhshment
of mould and die classes at ITI, SIRIM MIDEC, and Polytechmcs (Industnal lngh'
school) are urgently needed. ‘ e T

One problem arising here is that the graduates from these kinds of educatlonal and
training institutions do not have practical skills which are dnectly apphcable in real work.
So, it is suggested that further training is necessary to meet the different needs at each
individual firm, , -

If each firm were to provide th1s basm educanon it would be a heavy burden ‘for
them in terms of - tlme and money. It would be much easier and- ‘more time efficient to
educate-and train newcomers entering the mould and die mdustry after they. have
completed the basic education. . e

Generally, it would take more time, at ieast 4-5 years Ionger to foster demgn_‘-
engineers than to foster ordinary skilled machinists. So, aIl necessary measures should.
be immnediately taken. B ' _

Shown below for reference is a graphic ratio of attainments in M'ilaysmn mould '
and die designing compared with Japanese standard designing levels in medium- and
small-scale industries in Japan as 100%. '

* Graphie chart of designing *

Attainment Ratio SN :
0y, - 50% 100%

Product drawings e : o (60%e)
Mould and die drawmgs o —_— o ' (20~ 30%)
Mould and die components' - —_ ' R (10 20%) :
drawings : SRR _ o Sl
Hand-written drawmgs ' e o =(30.—40,0,7.;)_ :
Skill level : (40~ 50%).

No. of designers - ' : L m— ' Corna (10~ 20%)

2-1-2_ Machining Process

Analys1s of the machmmg process was conducted from two dlfferent pomfs of
view: ‘Hardware (machines and facﬂlues) and software (sklli of workels, metalworklng
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-methods), It is rather difficult to pinpoint an average level for hardware because the level
of hafdware varies greatly from firm to firm. It was, however, made clear that all firms
.are eqmpped with at least the lowest line of machine facilities. These are the ordinary
machine tools necessary to make moulds and dies such as lathes, milling machines, jig
milling machines, shapers, _d_l__‘ll_l_mg machines, radial drilling machines, surface grinding
machines, cngra_vihg machiﬂ_c’sinkers.and EDMs (Electric Discharge Machine), etc. They
are rather old and unreliable because they are not well maintained.
. ..Many 'I‘a__iWanese_ machine tools have been introduced into Malaysia. More than
half of the ;ln_'ach'inc tools of the firms surveyed are Taiwanese. The main reaSon is their
_cheap price, half that of Japanese machine tools, plus the fact that it is also easy to
depreciate them. In the case of general purpose machine tools, extreme accuracy is not
Iﬁqued if some level of skill is attained.
Many American jig mﬂlmg machmes are mstalled in the firms together with
. _'I‘_aiwanes_c:mach_mss. Well organized firms are equipped with first class overseas
machinery and equipment which is new and well maintained. But, most firms operate
machines very roughly and over their capacity. .. _
‘Operation xatios (tbtal machine operating hours + total working hours) were said
to be 80% at the interviews_'with firms surveyed, but actually are thought to be 30-60%,
although there is no actual data. ,A_c,ci()r'ding_ to Japanese data, ratios are 20-50% in the
case of: genéral_ purpose machine tqol_s-and 70-80% in the case of NC machine tools.

. On the other hand, both well organized and medium-size firms are equipped with
CNC and NC machine tools such as CNC Machining Centres, CNC EDMs and CNC
Wire-Cut EDMs, etc. Most of them are of Japanese and European make, but machine
tools such as ;hosé made by joint-venture firms between Japan and Singapore have also
been imported bcéause of their cheap prices These high-priced machine tools are

:operated efficwntly and: correctly even on two or three shifts. ‘As the impetus for
equ1pment investment is increasing owing to. Malaysian economic recovery, most firms
are ordering or ready 10 order the newly advanced machinery and equipment in the near
future. Modefriizaﬁbn of factories through installation of advanced machines would
-contribute to anroved accuracy as well as machmmg speed
_ From the standpoint of software, its development is still very slow, stemmmg
- from the lack of experienced workers in the field compared to the excellent facilities. “This
wa_s proven from the fact that even firms equlppec_l withi the latest machining facilities did

_notpay so much attention to the basic machining skills. Some software problems were

-observed as follows.. - |

1V-13



a) How to shiape the edges of drtlls grmd the: degree of edges and centet drrll
- “.centers,: Drills more than 8inm if dlameter should be’ ground by drill- grtnders '
b) ‘In tany cases;- the g,rmdmg wheels seemed to’ be'so hard that the surface of
~drill edgesmtght belough e T R T T T e
) Inadequate theory: between cuttmg spceds and cuttmg revolutions.
d) ‘Wrong sequences of cuttmg works for six- surfaces : s
e) Inadequate degree of cutting tools, bites for lathes ‘and’ shapers
f) How touse End Mills and Disposable Cutters ‘whien using milling miachines.
g)-‘How to use Cemented Carbzde tips, and grmd them w1th diamond wheels. _
‘h) Whatisthe cuttmg limit capacuy for the machmes? Problems of overload often |

oceur. S L ,
i) How to use surface grmders by wet or dr y type The balance and dressmg of
grmdmg wheels' are wiong. - f e He ' )
i) How to set the Electrode wuh the a1d of one- touch accessories for EDMs 10
: rcducesettmgumes SRR R Lo s
k) The reason why work tanks are f}lled with oil (danger of fire).
‘1) The maintenance systems of mac!unes, annual precision checks., _
-~ m)’ How to use levelling~blocks IUnder'machinesto keep theri accurate, =
1) How to use measunng equlpment for example, calipers, dial gauges, squates,
~ height gauges, etc. (in- parttcular hetght gauges with' srght~allowances)
Q) Management of high- accuracy accessorles for machmes whlch are seldom '
used. R . e - BT

The above. menuoned problems dre commonly observed in Tost ﬁrms These_'
problems could be solved by i m -house- trammg, espemally on- the—_]ob trammg, ‘but they )
should really be taught in the basic educational mstttuttons “Another brg problein found' .
though the interviews is the-lack of skllled workers Human factors aré vital for makmg
moulds and- dtes and future deveIopment depends solely on workers higher level of skill.
One firm that can not secure skilléd workeérs plans to close i its mouldand dte division.”

Taking into consideration the fact that workers in Malaysm are: dxhgent and are
eager to acquire advanced skills: through ‘work expenence, it is: supposed that ¢ a worker
can obtain a certain level of skill in a relatively short pertod such as 2 to’ 4 years through :
practical advice and systematic educational and’ trammg programmes : R

. Cases of domestic firms: with: systematlc tralmng programmes have also: been
observed, and these have achieved substantial results. Further, workers-employed _by
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toreign-affiliated firms or Japanese joint venture firms have acquired a high level of skill
through in-house job training, especially OJT.

A gi‘-aphi_c representation of the ratio of local firms' metalworking
productivity attainments is shown below, Medium and smaller firms are selected,
excluding first class firms from the sanple, and they are compared with Japanese

counterparts of the same- size.

* Graphic chart of m.talworking *

_ Atlainsent Ratio .
4% 50% 100%

Machine operation hours o - . (30 ~ 50%)
NC machine operation hours e (40~ 60%)
Skill level : - : (30~ 40%)
Level of metalworkmg e e e : : (20~ 50%)
Level of measurmg _ ——— (20 ~ 30%)

2-1-3 Assembling Process

" The éééérﬁﬁling pfoc.ess'is furthef subdiVided' into two processes. One is to
assemble pieces into one mould or ch thc other s to adjust the assembled moulds or dies
through tnal use. _

‘The first process assemblmg plcces into onc mould or dle mainly depends on
_how accurately each p:cce is machmed, and if each plece is ACCUTALe enough, the assembly
‘does not take a long tlme On the other hand, each piece has its own tolerance of
accuracy So if each plcce is maccumte tolcrances acuumulatc when they are assembled,
and this Immedlatcly affects product accuracy. Accurnulated tolerances are barely on the
order of 0.1mm in most cases judging from the poor accuracy of finished components.
| 7 | Many firms do not have any systematic troubleshooting measures to deal with
. 1naccuracy troubles.  Workers i in the field just judge for themselves if inferior components
“should be modified or completely remade without considering the overall situation.
‘Any worker can easily judge how to do orderly assembly and where more
accuracy is needed if he has the daily training which enables him to see which parts of
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moulds and dies are more important in terms of accuracy.: In doing so, Il]OdlflC'lIlOﬂ oan"
be quite easy in the case of re-assembling. Usnally, M‘tlaysmn workers aie not tramed to
reduce problems and thmk that the assemblmg process means Just assembhng the
components and parts w1thout any modlflcatlons or adjustments. Consequently, they put'
unmodified or un‘tdjusted moulds and dies on trial, . ' |

- The next process is the adjustment of the assembled moulds arid dtes Thls flnal '
process is a must and should not be neglected, pdrtlculariy in the ¢ase of htgh.premsmn
moulds and dies. N )

In the case of press: moulds and dies, inferior paits should he modlfled and
adjusted by sight checkmg or usmg measunng instruments. Aftera trial of the assembled
moulds and dies, adjusung the progreSSlve die completely to produce satisfactory final
products takes a great deal of time and labour. But actually these accumulated expertences
become the know-how of the firm. ' U ER

I‘ he- sxtuauon is the same in moulds dnd dies for plastlc formmg Usually, second o
and thtrd trials are necessary for adjustment Even the most advanced plasttc mould
manufacturers in Japan need an average trial of 1.8 times. But if they reqmre more than
a third trial, they would loqe money in Japan.

In Malaysia, adjustment of assembled moulds and dies is v1rtually neglected
except for a few cases where critical defects i in products are found In addition to the
unavailability of trial machines, more than half of Malayman mould and dxe manufacturers- '
do not have a system of feedback from their customers for adjustment. ThlS lack of a
feedback system creates a bi g technical problem for Malayszan manufacturers preventing
1mproved levels of technology or 1educt1ons n cost ' . : .

At present, the S1tu'ttton in Malaysxa is such that the quahty of products can not be
guaranteed because they are fully occupled w1th ever mcreasmg new demands ‘A few
firms have trial machmes and make the necessary adJustments (utal adjustment—dehvery)
but that number is very limited. Smce adjustment is 1nev1tab1e for eyery mstance of
mould and die producnon mould and dle manufacturers must reahze that estabhshment of
an adjustment system is the key area for the. 'tccumulauon of thezr produetlon know how '
and for their future development

IV-16



_ Based on the same criteria with the previous section, the technological level of
Malaysian manufacturers in the assembling process is illustrated below,

* Graphic chart of the technological level in assembling process *

Attainment Ratio

o . : 0% 50% 100%
" Components completion” - - ' > : (40~ 50%)
 Assembling skill — (30 ~ 40%)
. Worker’s skill _ —_— (30~ 50%)
~ Troubleshooting mieasures e : : {(20~30%)
.. - Adjustment trial. . : . . S _ (10~30%)
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2-2 Technical Level
2.2.1 Moulds and Dies for Plastic Forming

The tcchnology level in this flcld is Ielatwely hlgh w;th the accuracy tolerance
achieved by general purpose rnachme tools such as laths or milling machines falhng
within 0.01mm. Some firms have already been achieved even micron order accuracy of
tooling, which subsequently could achieve overall ploduct tolerance wathm O0.1io 0 Smm
and 0.05 mm in sundry- products and in precme clcctnc components, rcspecnvely

-On the other hand, the average accuracy level of measuremcnts is not hlgh
enough. The maintenance of vernier calipers and micrometérs is somewhat 1oose, and
consequently deczeases the rchablhty of measurement at the factory site. Almost all firms
have vernier cahpers and micrometers, but some firms do not use very- often hlgh
precision mcasurmg instruments by keeping them inside of the ofﬁce rooms

In general, Malaysmn plastic mould and die manufacturers are Judged to have
enough capability to produce moulds and dies for home electric apphances although their
levels vary from firm to firm and from products to products._

In the cutiing process, the basic principles which have to be observed in the
process are not strictly observed. Evéh advanced ievel of firms do not process materials
based on cutting theory and advanced techmques such as deep cuttlng method.

As for hardwares, highly advanced machines such as CNC machining centre,
CNC EDM and CNC wirecut EDM are already installed in some firms,  With these
modernized machincs, remarkable progress has been made both in operation__Shértening
hours and in increasing accuracy of micron order. Because as the price of these
automation machines are véry expensive (average 20 to 60 millioh yen/machine) the
pcrcentage share of these modernized machmes to the total eqmpment is very low at 5 to
10%. And a considerable portion of the work are conducted using general purpose
machine tools with labour intensive methods. The percentage share of Iabour intensive
works are 100 % in ordinary local firms and more than 60% even in advanced firms,

From the nature of the products, three dirensional processing work is most suited
for making moulds and dies. But this is not yet generally conducted in Malaysia and even
two dimensional processing work is rarely conducted. As a result, it is said that
Malaysian manufacturers could supply moulds and dies for imprecise ordinary electric
and electronics parts and for home sundry goods manufac_lurcrls,'but it is difficult for them
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- to supply for small and precise pz_i_rts (for electronics, cameras and VTR etc.) or for
| engineering plastics manufaéture'rs._'
Neither they can supply moulds for 'p.lasticr products of thermoseting resin.,

“When aiming at total assém_b}ing accuracy, it is impossible to modify the
unbalances in the si_ze‘of each cavity a_nd that means less precise measurements. And
also, the accuracy in pasting lines in the moulds and dies can not be achieved to allow
sdme buir at the parting lines, In Malaysia, inferior moulds and dies which would be
1eJectcd by Tapanese standards.are accepted.

Plastlc moulds should be desxgned cons:dermg the shunkagc whlch will occur in
the products _form_ed, but these considerations are not fully observed becanse the
shrinkage ratio is different dcpcnd'ing on the thickness of the parts of 'each.product. And-
the size and shapc' of the 1'uhi1e1's and gates of plastic moulds can be expected to be
_ 1mproved by accumulated experience.

Plastic moulds of hiardened materials are very rate in Maldysm In fact, 90% of
the moulds use pre- ha_idcned steel. But one firm is saying that moulds of pre-hardened
steél, iwhich.,wcre popular until last year hév_e been replaced by hardened moulds in this
year, Accdfdingly the manufacturers have qu'ickly installed the necessary facilities.

- 'This trend has very 1mportant implications for the future development of the
Malaysmn plamc mould industry. As fozexgn mvcstment and technical tie-ups increases,
_ producuon of labour intensive products not profltablc in Japan and they will be shifted to
counries lxke Malaysm _ _ .
| Eventually, hardcned and durable mouids are supposed to be in great demand and the pre-
hardencd stee_l type of moulds will be less in demand because only moulds with high
| prccisién and less life spans will be dem_anded_. _
| If this trend continues in the future, the trend of future equipment investment will
be changed. Im_ics_'_rmm;tjn the forming grinding machines and EDMs for machining
_‘harde.ne'd materials will be increase instead of nvestment in machines for machining pre-
hardened steel matenals Accordmgly, heat treatment has the same important factors as
| the’ press. dle _ " .
_ As for malenais ASSAB of Swedcn supplies. them to Malaysian firms and these
are recogmzed as standard materials. ‘The supply of the kinds of materials not in demand
are limited. With increasing demands for a wide variety of materials, more kinds of
spécial steel materials will beco_me_ravailablc at prices as inexpensive as in Japan. The
- quality of local materials used for die-plates is very inferior.
_ HASCO of West Germany supplies almost all the standard parts for moulds and
dies to 'Maiéysia.. Japanese standard parts are few owing to the strong yen.
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These special steel matemdl‘; and standard pat ts are dehvered ina day or m sevel al
days at most. . : SRR N

Finally the structure of moulds and dtes is weak. In the chedply made pzoducts
mould and die parts such as die plates, gulde posts and shdmg postq gtc., are rather thm
and fragile against external and internal plessures. _ _ . B

It ‘does not cost 50 much 1o snengthen the str uctule, artd the total costs arc: '
increased only 1% or so0, even if the cost for sttengthenmg the structure 18 mcreased I{)%'
because the material cost occupy only 15 to 20% of the total cost, Also, strengthening of
the structure would lead to stability of the products and fewer clalms and also to wmmng
areputation for superior moulds and dies. - _ S : S

“Totally, the techmcal level in some top class fn‘ms is equal to the Ja apanese level of
seven or eight yeals back: but most firms are not 50 advanced However, their level
should i 1mprove because they are plannmg to mtroduce the moqt advanced machmery and
~equipment in IESPONSE 1o bnsk demand. P ' o

The pomt is that trammg and fostermg workers is more 1mpox tant than mtroducmg
advanced machines, as makmg moulds and dies is quite labour intensive in Malaysia. |

Fma]ly, the cost of makmg Iens caps was compared both in Japan and in Malaysm
to compare their technical level. Quotanons were requested from the fxrms belongmg to
the second, third and fourth group (dlawmgs attaehed) TS

"The quahty of lens caps is rather htgh havmg an '1ccuracy of O OSmm and fme
surface pohshmg The purpose of the compauson of ]ens cap cost 1s to check whether the
technical level is high enou gh to be able to make products salable in the J apanese market '_
The firms of the second and third group offered quotatmns but the firm in the: fourth
group could not offer a quotauon because they were unable to make the mould (cost
comparisons explained in a latter part), o '

The Malaysxan technical level of maklng plastic mouIds could be Judged 1f the |
firms can make moulds for complicated and preczse products such as escutcheons for
cassette players as well as the cameéra lens caps. If they can make such moulds, they have
the possibility to penetrate the Japanese market and are thought to be dble to "Take Off".

Graphic chart of the technical level of plaSElC moulds s shown below I‘he
conditions are the same as before. ' ' o C
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* Graphic chart of techn_ic'sil level of plastic moulds and dies *

Alizinment Ratio

: T 6% 50% 100% oo
Mould and die structure — (40~ 70%)
. .. Metal work finishing =~ o - © (50~ 60%)
Suiface polishing = e {60 ~ 80%)
" Parting line accuracy (30~ 50%)

- - Total accuracy - : - (40 - 60%Y

2-2-2  Moulds and Dies for Metal Working

‘Compared to moulds and dies for p_la's'tic fomling; the technical level of those for
 mictal working is still less developed. This is considered to be due to the fact that not such
- a high degree of accuracy is required in Malaysian in-house die production and to the
‘domestic low demand for the products: Due to the development of auto indusﬂ*ies, the
electronic parts industries centering in Penan g and home electric industries (TV
'rcfﬁgératdrs electric fans, air conditioners), the demand for moulds and dies for metal
workmg is gradually expanding.

In spite of the’ growmg demand; most manufacturers can supply only parts of a
somponent die, and that number of firms is very limited.

_ The tolerance level that they could satisfy is at most on the order of 0.01mm.
There are so many firms whose basic metal working level is very low. However, there
are some local manufacturers _thkat"ca_in supply precision metal parts of tungsten carbide
with accuracy in the microh order for the electronic industry in Penang.

~ Making moulds and dies for metal working by using hardened materials would
need improved processes and more working hours. :
_ 1t also needs various kinds of know-how about the nature of metal annealmg,
: hardemng, designing, metal ‘working, grinding, assembling and stamping.
- So Malaysian mould and dies industries for metal working are said to be at their
dawn - ' '
 Thereisa wxde gap in the technology level between foreign firms and domestic
ones. ’I‘he firms supplymg moulds and dies to the electronic industries are comparatively
'well developed. But many other firms can not make moulds and dies on thelr own.
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There is not only capital imbalance but also differences in skilied workers and
technical information. If these imbalances are left as théy are, more skilled workers and
more mfonmuon will gathcr to the big and devcloped firms and will not go to the small
firms. . : : _

In consideration of tlns, collectmg, 'md dlssemmatmg technical mformatlon and
startmg taammg and fostering plogmmmes are urgcnt needs. When these 1mp10vements
are made, the problems of jOb hoppmg and wmkers keopmg technical information to
themselves will be solved little by hlt]e

The reason that the technical level of moulds and dies for metal working is still
Iess developed is that they do not reach the level of making high precision progressive
dies and compound dies for the production of motor cores. _

Mould and die manufacturers . would -have to satisfy ‘the product tolerance
requirement of 0.02 to 0.05mm. This is the level which would enable the domcstic )
productlon of motor cores. In order to achleve the above product accuracy, gach part 3
tolerance would becomc on the micron-order. For this accuracy achievement, skilled
workers who can operaic such advanced machines as wire- -cut EDM, and: forming
gnnders would be required. By improving the training skilled workcrs, the technology. of

“making high-precision moulds and dies conld be obtained step by step. Japan followed
such a process in the past.

Graphic chart of the technical level of mioulds and dies for metal working is shown
below, | "

* Graphic chart of technical level metal working moulds and dies *

~Attainmeat Ratio

. 0% _ 50% 100% AT
Total accuracy. - . ' o S - (20~30%)
Progressive dics e : : - (10~~20%)
Precission parts ——— (20~30%)
Non-precision dies : - (50~ 70%)
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2-3 'Develbpment_ of the M(ﬁlfd ahd Die Industry_'

For the further development of the mould and dle industry, it is required that the
devclopment of the electric, elccnomcs and automouve industries raise the demand for
moulds and diés. Cons:dermg the pxesent cncumatdnces that forelgn mvestments are
constan__tly_ inflowing and the electronic and clectronics industries are substantially
expanding, the market for moulds and dies in Malaysia has bright prospects.

2.3.1 }Iardiva re:

' Generally speaking, it is not difficult to upgrade machinery and equipment. Great
varieties of basic machinery are available in Malaysia. The industries can also import
machmery atalow pﬂce form NIES, especially from Taiwan. A

Fur moulds and dles “specific types of- expenswe machmes such as EDM (
general-purpose EDM and CNC-EDM), wire-cat EDM, forming grinders, profile
grinders, CNC mac_hinin g centers, precision measuring equipment , and two and three
dimensional measaring equipment are needed. In Japan, the mould and die industry has
shifted from a technology industry to a process industry. Most Japanese mould and die
manufacturers are small-scale firms having 20 to 30 eémployces. The investment in
machi'néry and equipment amounts to more than 100 million yen per firm on average.
Interest expenses and depreciation for such investment are a heavy burden for the mould
and die manufacturers in Japan,

The labour cost in Japan is among the h1ghcst in the world The mould and die
industry, hence, tends to promote factory antomation with the introduction of precision
equipment in order to supply precision moulds and dies at a low price. Although
Malaysia still has a relatively cheap labour force. Indonesia has an even cheaper labour
force. Tt is not appropriate to consider the competitiveness of the Malaysian industry
simp’l}" from the point of labour cost. Hardware should be given' proper consideration
from the vwwpomt of upgrading.’ SR

~In the mould and die industry in Malaysia, a limited number of compames have
introduced excéllent machmery_ and equipritent and the precision level of their products is
high. But most manufacturers can not afford expensivel machinery. Their general
machme tools have been.used for around 10 years and their precision level has decreased.
In addmon they have been used roughly - '
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It seems that the present ploductton system 1etymg on m‘mual woxk could not

catch up with the increase of demand when the busmess upttend continues. The mdustry : |
can meet the expansmn of demand sunply by 1ncreasmg the number of machmes and
qutpment But in 01de1 to pursue the take—off of the 1ndu:~.try, It 13 desuable to mvest in -

achmery for the upgradlng of productton technology and to leahze the upgradmg of |

p1ec1s1on level and the 1mpt ovemcnt of p;oductmty , _ _
Tt is obv;ous that the mould and dxe lndustry should 1nvest in machmery and'
eqmpment to keep up with the 1ncreas1ng demand The best conmderatlon should be patd
to the course of machinery and eqmpment investments for the reahzatlon of industrtal
development. ' o : : -
. The mtroductton of CNC machmes should be dec1ded based on. well estabhshed :
planning.. Managers point- out the lack of manpower and machmery as the major
problems concerning the precision . ievel and’ delweiy That is pzutly true. - But the
overloaded use or. mappropuate .sefor the nnprovement of precision level and
productivity often becomes the major problem ‘New- expenswe machinery seems to
contrlbute to the expansxon of production, but not to the 1mpr0vement of prectston Tevel
and productivity. . , s L . L |
. To improve the preczsmn level and productlwty as well as to increase production
and to realize horizontal mternational spemahzatlon are the farget§: of the Malaysian mould
and die industry. Investments in machmery and equtpment should be made in accordance
with those purposes. L I R PRI
To achieve those targets itis ftrst requtred that the Malaystan government provide
institutional supports such-as the Loan Scheme :tor Machmery and: Equipment
Modernization and the Loan Scheme for Machmery and Equipment Improvement
Second, the development of substantlaliy cheap pre0151on machmery is needed Even-
Japanese mould and die. manufacturers are pressed for-the deprecmtlon of a CNC
machine, which costs more than ’)O ml]llon yen The depremanon burden is Iarger for .
Malaysxan manufacturers Lo . TR HO , R
The precision level of ex;stmg general-purpose machme tools has deteriorated
Malaysian manufacturers need to purchase new machinery. It may be worth con:s‘.ldermgi
the replacement of two existing machlnes with one new machlne whlch has twice the ..
functions of an existing one.. ' : , I . o
A higher rate of mvestment in equ:pment for hxgh precmon productlon facﬂmes is :
judged to be necessary for the ultimate "take off" of the moulds and dies mdustty
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- * Graphic chart of machinery & equipment,investmem *

. Présent . " Three Years . Five Years
, ‘ o Later Later
Ratio of general-purpose 90% of 0% or © 60% or
machine tools maore _ less _ less
‘Ratio of precision C U 10% or ' 30% or ‘ © 40% or
‘machines < o = fess _ . more _ more

232 Software

o The mould and die mdustry in Malay51a has a ot of probléms concerning their
field of software But the development of software is the key of the future development
of the 1ndustry The development of software means the development of skilled or tramed
-'workers, for one thing, and the successful transfer of technology, for another. '

" The developmcnt of ‘software lags far behind the required pace of economic
development ‘Personnel trammg is left to eaeh private company partly because the public
orgamzatrons provrde 1nsufﬁc1ent opportumty of vocational education and training. Each
company has to train its own employees how to manufacture moulds and dies from the
begmnmg ' '
) ‘ T At present there are some pubhc sector facﬂlttes such as MIDEC {the Metal
‘ Industry I)evelopment Centre) established in SIRIM (the Standards and Tndustrial
=-'Reseal‘ch Instltute of Malays;a), CIAST (the Centre for Instructor and Advanced Skill
- 'l‘rammg) and I’I‘I ( the Indusmal Trammg Instltute) Wthh have educational or training
programs on moulds and dies. ' o
| o Talkmg the case of SIRIM SIRIM has trained a considerable number of trainees
':w1th the machtnery and equzpment for the productlon of moulds and diés assisted by
V'E_JICA and Japanese experts Japanese experts left at the exprratton of the contract term
“with JICA Although SIRIM stxll contmues trammg programs ‘it 'seems necessary to
' _r'examme the educanon and training prograrns of mould and die technology carned out by
T dpanese experts TTI also has education and trmnmg programs.
' In additxon the vocattonal d1v1sxon of MARA is, in earnest, consuienng the start
_' of edueatronal programs ‘of mould and di¢ technology “The Mmrstry of Youth and Sports
plans to establish the Advanced Trammg Centre in the Engmeenng Indusmes Complex
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which will provide advanced-level training programs, in August 1990, with the
cooperation of the Indian government.

The necessrty of educataon and trammg programs on moulds and d1es is fully
recognized. For the development of educauon and u'ammg facilities, short- term and Jong-
term measures would be needed _ -

, As-a short-term measure, the expansion of exrstmg facilities is recommended The
shortage of technicians is an urgent problem of the Malay31an moulds and die indusiry. It
would hinder the countty s economic development. The job- hoppmg of technicians
would increase due 10 mtensrfymg recruiting activities.

_ The existing facilities expansion program, whreh is recommended as a short-term '
measure, would place more importance on accepting dispatched expe_rts_ because large
investments in hardware would not be necessary. o " _

As a long-term measure, there must be the estabhshment of new. tramrng facrlrttes
Although there are some tra:mng facrlrtres around Kuala Lumpur, trammg faellmes are
lacking or msufﬁcrent in local areas. In the Penang area, where the electronic industry is
rapidly developmg, for example, the demand for tramed mould and dte workers is very
high, and some of the ﬁrms are reportedly examining the possrblllty of establrshmg Jomtly
a training faclhty The Penang Development Corporatlon has the plan of estabhshrng the -
Toolmg Centre From thts example it is clear that ex1stmg educanon dnd trammg
facilities do not meet the mereasmg demands for tramed workers whteh keeps pace with
the economic development : : ' _ ,

As for training programs, it is recommended 10 classrfy them into elementaryi
_courses mtermedrate courses, and’ advanced courses. Polytechmcs would provide an
elementary course supplementmg facﬂtttes and experts. An mtermedrate course is an
intensive course which would give practlcal education and trammg to graduates from an
elementary course. An advanced course means. the course which would teach hlgh— grade
precision mould and die technology DR . ' :

There isa way o teach separately curncula of whtch each course 1s composed m
order that trainees can learn the course 1in a short pertod Those courses should be
properly positioned i in the overall long- term program in order that tralnees can finish all
curricula, '

Cumcula should place i 1mportance on practtcal tratmng of pract;tcal techmques sueh_ o

as designing techniques from basic punching dies to prccrsron progressrve dres machme
handlrng of FDM or angular mould grmdtng, and problem solvrng teehmqnes m the
processing at workshop It is necessary that experts examme detarls of those curncula
before training courses start.
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The courses should beé open tt) those workers having 2 to 4 years of practical
experience as well as inexperienced workers. Except for elementary courses; training
programs should be intended for workers with 2 to 4 yearé' of practical experience and
graduates from primary education. The key problem is how to make a system of
programs which employees of companies can attend without difficulty. The experience of
CIAST shows that companicé do not send workers to a program when the program
period is long. This is because the shortage of skilled workers is the problem at most
compaiies. -

- The other important point is "textbooks™ or "manuals”, which are dispensable for
transferring technologies. _Textbooks or manuals on press and plastic moulds and dies
should be systematically préparéd. _

Managers have recently tended to send workers to training programs in spite of the
shortage 6f manpOWCr_. On the other hénd, requests to send experts to company have
tended to increase. The government should devise a scheme to meet those requests from
companiés. . .

The development of textbooks and manuals should be examined as the theme of a
project. The development of textbooks and manuals requires a fair amount of work. This
is not a task which can be achieved by only an expert.

Some j_apan_ese experts compiled some textbooks which have been used in
MIDEC or CIAST., However, to prepare tcxt_books was a time-consuming task.

Once a wide variety of textbooks élld manuals are prepared based on the general
framework, experts or trainers can use them at any time. When the framework of
textbooks and manuals is well-established, application manuals can be easily developed to
meet specific requirements. ' .

Textbooks printed in Japan, in-house manuals of J apanese companies, and those
visual devices such as VTRs would be very helpful. The distribution of those educational
materials to technicians in Malaysia should be promoted in order to improve their level of
work. ' : |

Training prdgrams should place importance on transferring practical techniques
instead of on te_ach'ing bookish knowledge. Along with this principle, workshop-style
training p__rograms should be included in the overall training programs.

The 'dcvelopmént of p.rograms mentioned above would contribute to solving the
shortage of skilled labour, which causes the high frequency of job-hopping, and to the
improvement' of the reluctance to exchangé information, which hinders industrial
déVelopment.- | '
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There are some foreign companiés which have manuals which'regﬁlaté in-house
education, employees' skills, and pay. ‘These mannals would serve as rcferelloes for the
development of cumcula which would meet the requirements of the Malay sian mould and _
die industry. :

There is a program ‘which sends Malaysmn tramees Overseas.’ Tlus progr’xm
should be enlarged.- B Ll

- Now is the time to estabhsh educanon and tmmmg progrdms from the Iong—term '
standpoint because the Malaysxan mould and die industry has a ten- year hlstory Pro_]ects
to expand or create integrated, educatlon and trammg famhnes based on‘the long term

program, not only in the metropohtan area but also in local;: cities are requlred m order to.

make use of 111d1v1dua1 charactenstlcs of each area. “An example i is the pro;ect that would
establish a training centre specmhzed in lngh grade technology with the. mtroductlon of
new and high- gr_ade machines producing precision moulds and dies for metal workmg :
and curriouia in Penang in order to conuribute to the development of the electronic
industry. In other words, the characteristics and purposes of the trajning programmes |
should be clear
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2-4 PBusiness Administration and Sales Strategies

The mould and d1e mdustry in Ma]aysxa is snll very young, havmg a hlstory of
around 10 years, Most of the managers of meuld and die fn'ms are also young, The
managers interviewed in Malaysia were mostly i in then thu‘ues or fox ties. The average
age of workers in the mould and die 1ndustry is also as young as around 30, In
comparison, the average age of the workers in the mo_uld and die mdustry__m_ Japan is
estimated at the late forties. Due to this short historieal background, most of the firms
interviewed were managed in very premature ways puttmg most of the efforts in both
sales and preducuon and modernized management systems were scarcely introduced.
Wlth the development of the business volume, however, most fo. these firms would soon
be faced withe the necessity of mtroducmg inodern management systems '

First, the introduction of a “Quality Control”- system is- needed in the area of
production control. Although "QC" systems and other modernized production control
measures are already established in relatively large-scale firms or foreign affiliated firms,
ina majomy of tocal firms, the mtroduetmn of these production control measures isina
very primitive stage. Although there are even firms having no 1dea of what a "QC"is,
which is net unusual at their developing stage, it is judged that Malaysian manufacturers
have enough managerial base to accept the "QC" system in their productien management.
The extension of "QC" activities wda;l_d have to be soon started through organized
campaigns or PR 'acti_viﬁes. In Thailand, the spread of ”QC" activities through nation-
wide campaigns has had a eonsiderable_ effect in recent years.

Second, the intreduetion ef' modern business administration systems is needed
through the education of exccutives of small-and -medium size mould and die firms.
Major items of modern busmess adtmmstratton are the accurate control of; dlrect
production costs (cost accoumlng system), and the productlon ﬂow control for accurate
delivery of the products. In order to effect the introduction of these modemn management
systems, the invitation of foreign experts in the field or case studxes of advanced firms
both in Malaysia and abmad is needed. For’ another it would be promoted by the active
exchange of experience or mformatlon among executives in the mould and die industry.
In Japan, such nation-wide mdusu‘y associations as "Japan DIG and Mould Manufacturers
Association” or "Japan Metal Stamping Association” play an actwe role Recemly, the
business information exchange has. become active not only in the ¢ same mdustry group but
among different mdustry groups aiming at the R&D of new products and new busmess
investment chances. Further,-such__organ,:aatlons as "Japan Junior-Chamber Inc." (J.C.)
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contribute largely 10 the development of young executives of the firms in Japan. The
Malaysian Mould and Dies Manufacturers Association is not a unified industrial
organization. Rather, it is hothihg but a group included within the Mould & Die and
Precision Engineering Group which is one part of the Federation of Malaysian Foundry &
Engineering Indust_rics ASSOciatibns_(FOMFEIA){ ‘There is a total of 53 companies in the
grbup, but even including the companies outside of the mould and dies industry, the level
of ac:tivity is low because Som’@_: of them _afé located in regions outside of Kuala Lumpur
and Penang. In Malaysia, alsb;_it is considered to be essential for the development of the
mould and die industry to expand the industry association and to activate the information
exchan gc both of management and of technology.

As for sales, the demand for moulds and dies is expanding largely from forelgn
investors- located in FTZ. From the nature of the products, the best sales strategy for
mould and die manufacturers would often be to locate near their customers and give
flexible services. In this viéw, those local firms located in the Penang area have
advantages and have succeed in their sales strategies. The major problem in these firms is
the delivery period, which reaches around 3 months at present, due to the rapid increase
of the demand. For referénce, the average delivery period in Japan is 1-2 months. In
case the Malaysian manufacturers could not make the present delivery term shorter than
the present 3 months throu_gh up-grading productivity, it would be very difficult for them
to compete with new investors aiming at the growing demand for moulds and dies in the

Penang area. Under the p'resent environment of growing demand, sales seem to grow
automatically, and sales efforts are apt to be neglected. For the purpose of increasing
future compennveness further efforts would have to be placed on the improvement of the
total capability of firms mcludmg the establishment of sales networks.

The future target of mould and die manufacturers in Malaysia would have to be
directed in such a way that they could supply a stable quality of products both for the
foreign investors and for the local manufacturers. At present, the tendency is often
observed that the quality of products is low due to the low price offered for the products,
A sales strategy which would cut down the above vicious cycle would be required. Asa
part of this strategy, efforts should be made that orders should be placed based on the
exact drawings, aiid once the drawings are set, no change should be made during the
stage of processing.
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The following table shows the subjectively evaluated levels of 1oca1 mouid and dte
manufacturers in the field of business administration and sales c'tpabllmes '

® Graphic:ch'art of: management' ®.o

Achievement Ratio

_ 0% S 50% o100
Business administration - s : : S (30~ 50%)

capability ' IR
Introduction of modern —— C (10~40%)

management sysiem ' e IR U
Cosi analysis . , s : S (50~ 60%)
Managers® aggressiveness ' : - e (80 ~ 100%)

Established sales system : - : - ‘ T {50~ 60%)
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2.5 RelationS' with ___Pe_r'i;:)het"al' Industries
2-5.1 Metal mouid and die materials

Iti is the metal mould and die material mdusn y that should be taken up first as one
of the related 1ndu<;tr1<=,s. _ Charactensncally, moulds and dies must use many kinds of
spemal stoels and’ have the ploblem of ensuung a stable supply of thc materials.
Fortunately, ASSAB Steels of Sweden is established as the supplier of standard materials
in Maiaysm J apanese firms supply cxtromely ltmlted quantmes of metal mouild and die

| nlatemals in hrmted categones 7 :

It is 1mposs1ble () producc theso mateuais in Malaysm m consuflolatlon of demand
1n that country, or even in Southeast Asid’ as a whole. It may be necessary to continue

' nnpoxtmg ‘them over some years in, the future. If demand increases, competltlon w1ll
occur, pnces wﬂi stablhze and varietics will i 1ncroase ' '

' Accordmg to ASSAB s catalog, thelr ploducts form a sort of lineup including
prehaldened steel dle steel and stamlcss steei Matorials are not d1v1ded into several
Kkinds within one famtly as those i in Japan are. Tt appears that this is attributable to the fact
that limited demand makes it dlfﬁcult to stock many Lmds of materials.

o As long as ASSAB and Japanese products are used, no problem will occur in
'termé of the accuracy of materlals supplied. (materlals are usually supplied in previously-
processe:d round and square forms in several s1zes) Locally processed materials contain
ones of inadequate accuracy (inaccurate in units of mm). No matter how short their lead
time arid how low their prices are, they are useless,

2-5-2 Metal mOuld and die parts

. HASCO of West Gcrmany has been the leadmg suppher of standard parts for
moulds and dies (gmdeposts gtude bushes m_]ecnon pms, “hot-runner systems) and
Japanese products have been available only in small quantities. Malaysians feel that these
standard parts are relatively expensive in consideration of the price level in that country.
Many companies use in-house parts, buying important parts from outside suppliers.
These standard parts are important in a certain sense and provide an effective means of
: _standardi'zatiou_'in the mould and die industry. If the industry expands and has to shorten
- the lead 'tir_ne, naturally they are forced to use many standard parts. Standard parts are
available in abundance in advanced mould and die producing countries, their accuracy and
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relmblllty are very high, In 'I‘halhnd parts mdnufctcturers are developmg by themselves
' In the near future, even in Malaysna domestic plOdllCIlOﬂ will pay off. ‘

2-5-3 Heat treatment

Heat treatment 1s 1mportant to both metal workmg dnd plasttc moulds and dlest
Smt,e there is an emergmg tendency to Sthch to wholiy hatdened moulds and dxes
whether metal workmg or plasnc, the supert_outy of the heat treatment division is galmng
imporiance: - o . _. o : I
Accordmg to surveys on the preqent condmon of heat neatment in Ma}ays:a there '
are very few heat treatment factones for moulds and dies in Malaysm The emstmg:
factories lack rehabﬂlty, and Smgaporean manufacturers are commissioned to produce
moulds and dtes whlch are requlred to be accurate. It is presnmed that perhaps they
cannot. handle hardenmg and tempenng dnd that they do only anneahng It may be
pOSS1ble to install a small electric fumace and heat—treat ASSAB s XWdl (equwalent to
SKKII of JIS) which i is w1de1y used for premsmn parts, it they are small However it
requn'es a large sum of money to mstall equipment to heat- treat large parts Thts is not _
realistic. Itis necessary to develop an industry specmhzmg in heat treatment '

The qmckest and eastest way is to install heat treatment equtpment at trammg
1nst1tuttons and open it 10 the prtvate set,tor For example MIDEC in SIRIM has
sophtsncated heat treatment equtpment Thts may serve a double purpose if out51de
spec:tahsts are allowed to make use of 1t.

2-5-4 Metal mould and die users
As mentioned earlier, major users of metal working moulds and dies in Malaysia
are semiconductor rnanufactnrers in FTZ mainly in Penang Iti is said that the Malaysxan

semiconductor industry ranks ﬁrst in world productton volume. In 1986 there were 35
semtconductor manufacturers 16 of Wthh were iocated in Penang
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Table TV, 2-1 Semiconductor Manufacturers by Location

State Operation  Non-operation  Preparing ~ “lotal

Penang 16 1 _ - 17
Selangor 1 - P) 13
Negti Sembilan 2 2 - 4
Melaka 3 - - 3
Kedah 1 - 2 3
Johor 1 - 2 3
Perak . 1 - 1 2
Kelantan o - 1 - 1
TOTAL. 35 4 | 7 - 46

Sdurce: MIDA

‘The sé_cond largest user is the home electric appliance industry. Malzli'ysia is the
wbﬂd'_s third iérgest exporter of room air conditioners. This is the result of Matsushita
and Tbs_hiba hévihg shifted their production bases to Malaysia. Plastic moulds are used
for manufacturing plastic frames of TV sets and plastic parts of irons. |

Table 1V, 2-2 General Condition of the Electric and Electronic Industry

Firms". Production (M$1,000) Employees

83 11 361,183 . 3,705

Refrigerator, 24 -9 225,873 2,355
air conditioners, etc. 85 10 218,269 2,566

: - 86 12 349,493 3.367

' 83 © 16 594,086 9,693
TVs,radio - 84 18 - 698,415 10,811
audio products . 85 18 742,587 . 9,787
o 86 15 792,257 11,144

: - 33 57 4,299,835 68,039
 Semiconductor, . 84 . 56 - . 5,369,512 68,717
I, ete. . 85 54 4,771,037 53,354

. 86 55 - 5,694,325 56,459

Source: Méntﬁly Industrial Statistics |
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3. Mould and Die Industry of Asian NIES, Japah and Major Countries
3-1 South Koreah Mould and Dle Intlustry--
The Asian NIES and Japan's Mould and Dies Industry

The mould and dies third couhhy survey covered Hong Kong ahd gihéépofe in
addition to Korea and Taiwan wlnch are competing eountrles both showmg snong
growth in producuon and exports. In Korea and Talwan itis extremely desirable that the _
new production machines, CNC, EDM, CNC wirecut EDM, and CNC' Machmmg
Centre, be introduced. In Korea, worker trammg is provided in the mould and dlCS
design depa1 tment of umver31t1es and the mould and dies department of occupatlonal :
training sehools In additIOH Taiwan is also pattmg strength into trammg tlnough the
establishment of mould and die specialist schools. _ .

The conditions in Hong Kong and Singapore are similar, and they are worl«.mg to
improve the level of worker training and technology These combined jomts were
focused on in the survey. . L o ' '

The Japanese mould and d1es mdustly beg'm genume growth clurmg the long
period of high level training in the 19503 As in every country in the world mcludmg
Malaysm companies with fewer than twenty employees made. up over 90% of the total
and the industry scale was small. However through the mtxoduction of the latest
'machinery and expansion of trammg piograms in the company Japan is now the leadmg
mould and dies ploduemg countiy in the world. ' '

The requisites for growth, present condmons:_'suoh as the level of teohnology,' and
future requirements for the industry.in Japan shall be discussed. - -

(1) Development

At the end of the Second World War,'teehhology for_ mohld manufacturing-'wﬁs
extremely out of date in Korea ahd there was little capacit'y to fulfill demand. This
situation continued up until 1960 As a result the majorlty of moulds and dles were :
imported from overseas S o = '

With the promotlon of mdustrmhzatmn pohc:es smce 1960 and the need o
preserve secrecy in relation to the defense industry, the dOmesuc mould and die mdustry :
began to develop, and this has prowded the base for today's mould and d1e mdustry
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Along with the changes which were made to the industrial structure in the 1970s

and the growth of exporteorien'téd__industrie_s_ the number of companies involved in the

indusﬁy increased to ab.o'm 350, 'Durin.g the period of rapid growth in the 1970s and then

while ovelcommg the Qlump in the first half of 1980, tlie number of mould and die

manufacturers mcxeased further to 800 companies. Al that time, the domestic production

~of types of machinery .increased substantially due to government assistance and

preferehﬁal'ﬁnﬁn’cial méaSures, and greater importance was attached to the mould and die

industry as a result. . |

- By the period of rap:d economic growth experienced in the latter half of 1985, the

| numbel of companies in the indusiry had reached 1,200. (There are no official figures
available. JETRO's Seoul office estimated 1,200-1,500 companies during 1985.)

@) 'iﬁ'ﬂﬁstéy_f_Ch.aré‘(':telri_S'tics‘

'1) A5 for the scale of bdmﬁpaniés'spe'ciafiz'ing in mould and die manufacture, there
are many which are small, and 82% of companies have a work force of less than 20
workers. The produétioh value of these manufacturers is worth just less than 40% of the
total value, with medium-sized and larger cdmpzinies accounting for the major part of
production. The ratio of co'r'ﬁpanies classified by employee number is as follows:

Number of Employees Percentage
59 54
10-19 28
20-49 co 14
More than 50 _ 4

Source: Summary of Korean Mould and Die Industry, 1987

2) As for the proportion of companies involved in the production of items, press
die manufacturers account for roughly 60%, and manufacturers of plastic moulds 27%.
Many of the companies which produce press dles are involved in other production as
* well, whereas most of those producmg plastic moulds specialize in such moulds.
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Ratio of Specialization - - Less < than so% 5099% -~ -100%

Manufacturers of Press Dles - -_194 18 o3BT

Manufacturers of Plastic Moulds - 26 -~ =13 " 74

Source: 1982 survey by the Medium- and Smiall hntcrpnse Promotion
Corporatlon%used for.all tables below

Note: The survey covered 419 corhpanies and the compatiies included in the
table account for 86% of that number. Out of the 419 compames there
‘were 127, or 30%, which spec1ahzed 100% S '

3) Looking at productlon items classxﬁed accordmg 10 productmn valuc, Plastic
moulds accounted for the largest amount. Combmcd with press dies they account for two
thirds of tOtd]. productlon value. The ratio of production valuc for manufacturers with a

sp\,cmhzanon 1at10 of 50% or h]gher is as follows

Pre'Ss'D:i'e's | _ 31%

Plasic = 46%
Glass _8%
Rubber 4%
Castand Forged 4%
Other 7%
Total 100%

4) Prodaction valuc accordmg to the locatlon of manufacturers is as bclow More

than half are located in the Seoul area.

| Seoul ‘;' : 53%

Pusan 23%
Kyeonggi 7%
Other 17%

Source: Economic Planning Institute

1V-38



3) The majority of users of moulds and'dies preduce them in-house. This is
paticularly so in the case of automobile manufacturers, the majority of which do so for
reasons related to quality, manufacturing time, and secrecy. It is estimated that they
produce 80% of their required moulds and have 20% produced outside.

In-house Ratio  Ouiside Ratio (Including Imports)

Press Moulds 57 43 (21)
- Plastic Moulds i 27 : 73 (16)
Die cast Moulds 66 ' 32 )
Average (Includes Other) 60 29 (13)

Source: Industrial Research Institute -

6) As for eqmpment the majouty ‘of mould and die manufacturers do not have
eqmpment whtch can carry- out heat &reatment and surface tréatment, and so have these
processes undertaken outside. (1984 survey by Industnal Research Institute)

The ratio of compames which possess NC lathss and electric discharge machines
is stllI low de3p1te the fact ihat the machines have begun o be introduced lately in order to
1mprove precnsu)n and speed. Out of 100 compdmes 8 were found to have NC lathes and
15 had electric dischar ge machines (Source same as above).

7) The most important factor in the manufacture of moulds and dies is consultation
between degsi'gn ex'perts and the 1'esponsible persons from the manufacturing site, and
1mprovements are reqmred in this regard. One problem which the 1ndustry faces is the
many hours whlch are requlred for making alteratlons as a result of inadequate
consultation. Because costs mcxease as a result of alterations, it is quite common for
remanufacture to take place.

~Two reasons for this are the lack of experience of the technical experts and the low
ratio'_of employees who stay with one employer. This low ratio hinders the development
of skilled workers. 1In the case of manufacturers specializing in moulds and dies, not
many employees stay long as the ratio of employees who have less than 3 years' service
is 91% for press dies and 82% for plastlc moulds. (Source: Medium and Small Enterprise

- Promotion Corporation)
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(3) Pemand and Supply Trends

1) The derhand and:supply of moulds and-dies in South: Koréa increased
considerably every year and supposedly surpassed the 4 trillion won mark in 1987,
(Table IV, 3~1) | o

2) Pmducuon fared the same as the trend in demand and suppIy, and in 1987
supposedly reached 3 trillion won. (Table IV 1)

" Table IV. 3-1 Trends in supply and Demand of Moulds
- and Dies in South Korea .

__ T ... (Unit Millioh won)
Item  Year . . 1083 Tlos4 1985 198 1987 _

Supply Producton 67,508 124,’3’12 151,989 (219,148)  (324.018)
Tmports 25269 35207 57,758 124,195 . 95035 -
_ Total 92,777 160,019 . 200,747 . (343,343) - (419,953)

- Demand . Domestic 81,477 - 147,779 - 195,362 (332 264) (38’?‘,7_()2)

“demand - Exporis 11,300 - 12,240~ 14,385 21,079 ' (32.251)
Import Reliance - 27.2%  220% - 27.5% 36_2% L 22.8%
Export Ratio  167% =~ 98%"' - 95% o 9.6% . 100%

Source: Economic Piannmg Board Industnal Stanstlcs and Tanffs Agency dee
- Statistics Yearly . » e s SN

'3) There are fio productlon statxstlcq foz moulds and dxes by type Accordmg to
shipping ﬁgures put out by the Economic Pldnmng Tnstitute in 1984, out of 1. 123 trillion -
won, plastlc monlds accounted for the largest value with 31.9%, foﬂowed by press dles
(21.1%), casting moulds (4.9%), and dic cast moulds (3. 1%) (Table TV 3 2)

- Table IV.3-2 Shlpments of Molds ﬁnd Dies by Tvpe

Type “Ex: factorv Vaiue Share (%)
e ‘ (Mxlhon won) - -
PreswDiseio " 25082 2i1
Plastic Moulds ' 35,740 - - 319
Dies Cast Moulds 3,560 - - 31
Forging Dies 6,471 4.9
Other Moulds and Dies. - 43,837 39.0
Total o 112 290 - -100.0 _
Source: Economic Planning Agency, Tndustrial Stausncs
(1984)
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(4) Exports and Imports .

L) Exporte

: As shown in Table IV. 3-3, from a value of US"514 2 mllhon in 1983, exports of
Korean moulds and dies increased sharply to US$24 8 million in 1986, and then

: -.;:US$39 6 mllllon in 1987.

Concer ning the different types of moulds, rubber and. plastlc moulds comprise the
larger part, and in 1987 accounted for 63.8% of mould and die exports. (Table IV, 3-3).

Table IV.3- 3 Expﬂrtq of Moulds and Dies bv Type

(Unit: US$1,000)

Lo e 1983 1984 1985 1986 1987
"Punches & Dies , 215 649 494 . 720 1,006
Metal Forging Moulds - : 1,043 1,226 840 480 2,001
Moulds for Metal and Metal Carbldes 996 606 1454 3,668 3,718
Glass Moulds L ‘ _ 435 230 i1 32 i
Moulds for Formmg Mineral. Matenais 2204 67 121 251 - 103
Rubber ¢ or Plastic Moulds ‘47756 5,111 7,081 13,485 25,241
Others 4,512 6954 6921 6,153 7,385
Total ' 14,161 14,843 16,922 24,789 39,555

Source- 'Tarif'fs Agency

As for thc country of dcstmanon the most went to-Japan, followed by the United

States and then Malaysia. (Table IV. 3-4)

'I‘able IV3 4 Imports of Moulds and Dies Type by Country (1986)

(Unit: %)

Type '

Main Export Destinations

Punches & Dies
Metal Forging Moulds
Moulds for Meta} and Metal Carbides

Glass Moulds

Moulds for Forming Mineral Matenals
Rubber or Plastic Moulds

“Total -

Japan (49.5), Saudi Arabia (19.8), U.S. (9.1)
Japan (43.5), Malaysia (15.3), U.S. (14.8)
Japan (50.6), Indonesia (10.1), U.S. (7.3),
Malaysia (7.1)
U.S. (68.8), Japan (28.1)
Bangladesh (54.7), Indonesia (21.5)
Japan (47.7), U.S. (7.2), Malaysia (7.0)
Japan (46.6), U.S, (15.1), Malaysia (9.0)

Source: Korean Trader's Association
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2) Imports v
Imports increased sharply from a v*xlue of US$31 66 mllhon in 1983 to US$146 million

in 1986. But they decreased to US$11’7.7 million in 1987. (Table TV, 3-5) Duc to the increase
in overall production, the ratio of dependence on-impoits compared to total demand decreased,
and in 1987 are estimated to have accounted f()_r --22.8- % of total demand,

As for the types of moulds and dies which are imported, moulds for plastic & rubber and
punches and dies compﬁse the larger part, and accounted for 41.4% and 41.3 % respectively of
imports in 1987, (Table IV. 3-5) ' |

* Table IV. 3-5 Imports of Moulds and DIES by Type

(Unit: US$1 ,000)

_ N 1983 10841985 1986 1087
Punches & Dies 8363 13,766 25,867 83,427 48,580

- Metal Forging Moulds : L2261 783 3,224 6,262 2,104
Moulds for Metal and Metal Carbldes 3479 3,683 - 8,232 8,232 9,425
Glass Moulds 1,615 1,280 522 .1,4{)7 © 3,673
Moulds for Forming Mineral Materials. . 214 4,846 = 478 783 . 908
Rubber or Plastic Moulds 13,933 15495 26,813 42,823 48,728
Others S 1,798 2,779 2,809 3,120 4,249
Total . : _ ' 31,603 42,632 67,945 146,054 117,667

Source: Tariffs Agency

The main countries from Wthh they were 1mportcd are Japan, the United States, and
West Germany, (Table 1V, 3-6) '
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Table IV.3-6 Trends in Imports of Moulds and Dies

. . (Unit: %)
: C Type . _ - Main Export Destinations =~
Punches & Dies - - Japan (96.6), U.S. (2.0), W. Germany (0.9)
Metal Forging Moulds - . Japan (96.6), U.S. (2.0), Denmark (1.8)
Moulds for Metal and Metal Carbldes Japan (71.5), West Germany (16.6), U.S. (9 4)
Glass Moulds : U.S. (81.1), Japan (18.2) _
" Moulds for Forming Mineral Mater:ais Japan (55,2), W. Germany (34. 7) Italy (4 8)
Rubber or Plastic Moulds o Japan (86.4), U.S. (9.1)
Total = : - Japan (90.4), U.S. (5.6), West Germany (2.2)

Source: Korean Trader's Association

(5} Industries Using Moulds and Dies

Out of the total demand and supply of moulds and dxes electric and electronic
1ndu§mes dccounted for the largest value with 66.4% followed by the machinery industry
(13.9%), the automobile industry (7.9%) and others (18.8%). (Table 1V.3-7)

Table IV. 3-7 Industries Using Moulds and Dies

(Unit: million won)

Industry Turnover

: amonnt ratio
'Electric and Electronic 1,625 66.4%
Metal Processing : : 340 13.9%
Automobiles S 194 71.9%
Other Industries 289 11.8%

- Toral ' 2,448 100.0%

Source: Korea Mould and Die Cooperative Association

According to a sufvey conducted by the South Korean Ind”ustry Research Institute
(KIET) in 1984 the major users of moulds and dles produced 58% of their requirements
in-house and depended on outside contractmg or imports for the remaining 42%. (Table
Iv. 3- 8) '
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Table 1v. 3- 8 Met!wd of Procmmg Moulds and D:es by Compames

o (Umt %)
Total Valuc'_of:-lvlold_s- 'Fabricated Ordered Imported
~and Dies Used = - In-House Out,s_;de-_;' : :

Press Dies etc. - 1000 574 - 213 21 PR
Plastic Moulds - - woo . 26.5 574 16.0
Diecast Moulds 1000 66.2 3.9 .19
Othiers ' ' N 100.0 N 798 133 6.9
TOTAL - 100.0 57.7 289 13 4
- Souite: Indmtual Research Instltute o o .

{G) Production T_echnology

With tﬁé'ékcep'tion of objéc:ti:v'é‘data there is o suitable data a\“'é'i'l'ablle"\i"hich éan .
be used to Judge the techmcal level of the mould and die industry. The following havé -
being used as objectlve data A- equipment; B- pr cms:on and performance of moulds; C-
processmg and design technology, D- management know how for producuon stages elc;

and E- personnel.

1) Possession of Processmg Equlpment :

‘According, to the survey undertaken in 1982 by thc Medmm and Small Enterprlse _'
Promotion Corporatlon which mcluded 419 compames, the avclages for eqmpment-
possessed by each comp'my were as fo]lows general Iathes 2. 42 bench drills- 2.45;
vertical milling machmes 0.96; and horizontal milling machmes- 0 27. Manufacturers |
which specialized in the manufactule of moulds and dles posscssed a relauvcly large.' -
number of vertical mllhng machmcs ‘electric dischar; ge machmes mould gnndmg lathes,
radial dnllmg machmes and englavmg machmes (Tdec IV 3- 9)

Table IV 3 9 No of Mam Facnllt:es ()wned per Company U
' - (Unit: No. of Maclnnes)

Name of Machmery Ovemll Specmhzed Ndme of M'ichmcry Overall Specialized

General Lathe 242 0.86 Horizontal Boring Machine. 0.04  0.04.

NC Lathe 0.08  0.02 Vertical Boring Machine ~ 0.05 -~ 0,02
Other Lathes _ 0.38  0.20 Surface Grinder.. 0,70 - 0:53
Vertical Milling Machine 0.96 130  FormingGrinder .~ 0.51 0. 61 -
Horizontal Milling Machine  0.72 - 0.88 Cylindrical Grinder -~~~ 022 . 0.10-
Universal Milling Machine 0.37 0.38 = Universal Tool Gnnder 0.11°  0.09
Engraving Machiine 017 030 . Tool Grinder - 0.17 . 0.12 -
Tabletop Boring Machine 245 - 1.97 ' 0.14  0.08
Radial Borning Machine = 044 ° 0.46 - Sh’\pmg M'\Chmc 009 - 0.06
Other Radial Boring Machines 0.25 0.18 ~ EDM . 005 018

Source: Small and Medum Enterprise Promotion Corpox.m_on
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Generally speaking, mould and’ die manufacturers do not possess sufficient
machmely and equipment. Although the leading manufacturers have been modernizing
‘and automating their equipment and have introduced NC wire cut electric discharge
~ machines, CAD, and 3—dimensi0_nai measuring machines, the majority of manufacturers

mainly use specialist machines.

2) Precmon and Performance _ . : _

..~ Table IV. 3 10 prov1des a comparlson of the quality levels of Japan and Korea,
and as: 1s shown Korean made ‘moulds and dies are generally poorer in quality than
Japanese- made products Proa,essmg precision is up a unit lower than in Japan, and the
dl_lr_ablh_ty of Koreanmade moulds and dies. is only half of that of Japanese-made
products, Korcan-made moulds are also of a lower level than Japanese products in regard
fo appearance and surface treatment,

, 'I_‘abl_e_.I'V.'_S-lO: ‘_Co_r'ﬁparison_ of Quality of Moulds and Dies
' - of Japan and South Korea

Classification .” : South Korea Japan
Machining Accuracy (mm) 0.010 0.003
Surface Treatment (S) ' c6,3 25
-Hardness (HRe) - 30-58 - 66

"'Durabxhty . Press - - 500,000 X 1,000,000 X
- Plastic . .. 300,000 X . 600 000 X

Source South Korean Mold and Die Industry Handbook 1986
“Note: X means times of shot.

3) Processing and Design Technology
= Design technology _
_ The de31gn Itechnology of Korean mould and die manufacturers is such that
- _although the producers can deSIgn moulds and dies through imitation, the
: compames Iack the requxred development SklllS to de51gn them themselves. Of
B course, though there are some compames ‘which are capable of design and
: _ development and there are many cases whexe requests come from the producnon
| _:sne for alteranons to be made to plam whlch have been drawn up due to
_ msufﬁcxent understandm g of the processes 1nvolved on the part of the designers.
: ) Also the theory behlnd the desxgn is not commonly used when de31gns are made,
' and standards for deSIgns have not yet been estabhshed As a result, design takes
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" a long period of time, which often leads to an inability to meet delivery dates
There are, however, some manul; %turexs who use CAD technol()gy
» Processing technology - ' :

The st'mdard of processuu, technology is rising steadlly in South Korea,
and there are some specialized areas that are comparable with those of advanced
countries. However, the majority of mould and die manufacturers depend on
specialist machine tools and are behind in processing technology and, as already

~ mentioned, the lével of precision is lower than that in Japan. In particular, Korea
- lags behind in technology for surface treatment and heat treatment whlch hdS led
10 low levels of preelmon and durability for moulds and dies. o

‘Insufficient tools, inadequate tool management technology, 1nsufficxent
‘usage of measunng tools, and a lack of apprec;anon of the importance of pI'CCISIOIl
are some of the factors which have contributed to a low level of- processmg
technology. T here i is also msufﬁment understandmg of the fundamentals of the
performance and operation of _maehmes. 'A lack of _understandmg as to the
properties of materials which are used and the inability to choose the appropriate
materials for each type of mould a_nd die are also major problems.

4) Management Technology for Producnon Stagcs - _
Because there is no standardlzanon of parts, many components have to -
manufactured in- house Most of the’ compames with more than’ 30, workers face problems .
related to the management of producuon stages. These problems can be attrlbuted to
insufficient know-how for checking the stages from design to d__ehvery, insufficient
quality-control technology and insufficient knowledge of cost celeulafion. '

5) Personnel

There are no accurate f1 gures covermg the total work force of the mould and die
industry pnmanly because the individual compames themselves do not have such figures.

According to the Korean ‘mould, dle, and tools 1ndustry umon, as of the end of
1982 the level of education received by 59% of employees workmg in the mould and die
mdustry was _]umor hlgh sch001 or Iowe1 37 7% graduated from hlgh sehool and 5.4%
WeEre umverszty gmduates (lncludes jumor colleges and techmcal msututes) As for the
proporuon of techmcmns and skzlled wmkers as 11tt1e 15 9 3% of the work force were-
technicians, 68.2% were skllled workers and 20 2% apprennces With the exception of
a small number of skilled workers and apprennces ‘who had graduated from hlgh school |
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most of this group had received only a low level of educatlon equlvalcm to the junior high
level or lower.

As shown in Table IV 3 11 83 5% of the tOt'il work force had less than 3 years
continual service, 11.4% had between 4-5 years, 4.4% had between 6-10 years service,
and only 0.7% had more than 10 years service,

Table IV 3 11 No. of Emp!oyees by Mould and Die Type
and by Years .of Continuous Employment

(Uml Per‘;onq 9)

Total 3 yf:'\rs orless 4105 years 6 to 0 years 10 years or more

- Press - 903 (35.3) - B19(V0.T) 72(8.0) - 10(1.) 0 2(0.2)
Plastic = 1,143(46.7y - 937(82.1) 148(12,9) - 54047 4(0.3)
Diecast ;md Others -~ 509(20.0) = .378(74.3) -~ 70(13.7)° 49(9.6) 12(2.4)
TOTAL -~ - 2555(100,0) 2,134(83.5)  290(11.4) 113(4.4) - 18(0.7)
Note: 1. Figurcsin pqremhcscs in the "Total” column indicaic the share in the tofal number of

employees.
2. Other figuresin p'lrcntheses indicate the share in the number of years of continuous
employment by type of mold and die. '
Source:  Small and Medium Entcrpnse Promotion Corporatton (1982)

(7) Promotion'Policie_s o_f the Mould and Die Industry

D 'I‘rammg of T echmcnans and Skﬂled Workers
~ Since the end of the 19705 the Korean mould and die industry has suffered from a

shortage of skilled workers, and in order to hold on to personnel, companies have been
prbviding education within their own compaﬁies as well as looking for people who have
had ovéféeas training. Once into the 1980s, educational training was launched by
educational facilities, public orgamzatmns occupauonal training institutes, and facilities
established specially by individual companies. The shortage of highly qualified
technicians also became very severe at this time, and orgamzatlons were estabhshed for
training technicians. _ ' _

~ In South Korea, there are 2 open universities for technicians and skilled workers,
one of which is the Kyeongg1 Industrial Open University. The 3 universities specializing
‘in engmeermg produce 320 mould and die designers a year, and the Central Occupational
Training Institute and -4 other organizations train 200 specialist skilled workers and
'techmcians a yC'II‘ An ouﬂme of the various facilities Wthh train technicians i is provided
in Tablc IV 3 12. '
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Table IV, 312 Traunng Facnht:es for Mould ‘and Die Engmeers

Fa_c;lt_t_y_ o - Department/Cowrse . Training Student Remarks -
e . 0 Period No.s(yr) s '
Kyeonggl Industrial - Mouldand die'design -4 years - 40 Vcovers 1980

Open University _ : o L o _
Pusan Industrial ~ - Mould and die design 4 years 40 e_,stabhshed 1985
Open University - i co T L
Yuhangule Industrial Mould and die design . . 2 years -~ 80 established 1985

University | R T : -
" Cheonun Industrial ~ Mould and die design~ ~ 2 years 80 ‘established 1985
University . - | -
“Taeyu Industiial -~ = Mould and die design - 2 years 80  established 1985
- Unpiversity . - o oo - P e '
Central Occupauonal Mould 'en'g'ineerinh' e 2years 30 . covers 1968
- Training Institute : BEER o L
Handouk Occupatmnal Mould cngmeermg - 2years. 30. coversl1973.
“Training Institute - . . T :
Hanbaek Occupational Mould engmeermg 2 years.-- - 20 7 covers 1978
Training Institate : B
KIMM . Metallurglcal tool demgn 2 years. . 100
Source:  Minutes from the meeting of thc special commlttee of the Kored and
Japan - o :

Medium and Small Enterpnse Assocxatton ‘

2) Technical Training and Factory Assistance e e -
In June 1987 the government announced grcater ass:stance through taxatlon B
policies and finance to 1aise the level of 7 tectinical areas ‘to' the standard of advanced
-countries by 1991, The areas Wthh have been se!octcd are: castmg and _forgi.ng, plattng,
heat weatment, surface welding, surfaco treatment and- stammg . " - .
According. to a plan for basw productlon technology tralmng Wthh has beenr.
formulated by the Industry Promotion Agoncy, a grading system isto be estabhshed for
these 7 technical areas and by 1989 the technical level of some 2,354 companies will have
been evaluated and graded so that they will receive a fating-of 1-3 or no rating at all.
Also, selected companies will receive assistance related to taxation, flnance, training
technicians, and research and development. '

+ System of grachng factones R . N AT _
By estabhshmg criteria for processmg technology, quahty cont:rol etc. and' "

. then dividing thcse criteria into. grades itis proposed that durmg thc 3- year penod '
from 1987 through to 1989 the technical _le_v_ols_ of_ _s,on_1_o2,_,f_>_’54 .cqmpam.@_s will be-
evaluated and divided into four groups- g'r'atics;l'& and no grading. Products
which make use of products manﬁfacuirod by selooteo comparties'will b_e éx‘empt‘ _
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from export inspéction By half way through 1987, some 824 factories had
- already becn graded. -
. Ass:stance to selected compames
__ . 2,500 companies Wthh are expected to experience hlgh growth during the
: 5- year period from. 1987- 1991 are to be selected to receive technical guidance on
quahty control, measuung, and mspectlon analysis from the Korea Machinery
Research Insutute and reglonal 'I‘esnng and Inspection.Centers, 500 companies
" involved in 5 dlffercnt areas have already received guidance relating to investment.
. Creanon of specmhzcd industrial estates
In order to promote specmhzauon and. cooperauon separate estates have
been plauned and are currently under construction in 4 areas for the 3 technical
- fields of moul_dé and dies, pla_ting, and casting. Long-term, low-interest finance is
beiﬁg pl‘oyidgd for the construction of joint facilities for Hqu’id waste treatment and
. for pollution prevehtion; 124 companies are expected to move into these 4 estates.
« Taxation and financial assistance
' ‘With due consideration to the fact that most of the companies moving into
the estates will be small companies, import quota duties will be applied and favor
will be granted to the companies in relation to the import of eduipment, etc. which
are difficult to import, such as"mélchinéry tcstix_ig equipment. In addition, an
import duty installment payment system will be applied to specified iterns, and
premium rates for industrial accident insurance are to be lowered in order to
lighten the burden placed on companies. .
On the financial side, an "Industrial Teéhnology Improvement Fund" is to
be established to.offer finance at an annual interest rate of 5% and with a
repayment period of 10 years. _Thérc are also plans to establish a low interest rate
long-term repayment "Pollution Treatment Facility Fund".
» Training technicians and skilled jzvorkers
A further 5 courses, including a mould and die course, are to be added to
technical training centers for the purpose of providing education for a 2-year
' period for cmployces already worklng in factories. More efforts are to be put into
' sendmg technical experts overseas. '
o In order to 1mprove the level of specialist education provided by university
engmeermg courses, experts from overseas are to be invited to universities to help
~ provide better technical tramm g.
« Techniological development
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_ Assistance. is to be provided-to areas which are facing problems with
technological development. As part of this, the n_u:i_lbcr of 'r'cs"e’a’rcl@rs" fdt'the _
Korea Machine Research Center is to be supple‘mehtéd.- Also, research and
development is to be undertaken in the 5 arcas of moulds and dies, casting and
forging, plating, heat treatment; and welding."'23 new research facilities are to be
established. | ' B '

. A331stance w1th inspection equipment -
"“The National Inspcctlon Center and reglom} mdustrml mspcction centers
are to be made available for use by compdmes whzch do not have adequate
mspecnon equipment of their own. ‘
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32 ".I"zii_wan' Mould and Die Industry
(1) Development

The Taiwan mould and die industry got off to a late start. Although there were
some manufacturers which made moulds as well as other products before 1951, true

mould and die manufacturers did riot appear until after 1964. It is estimated that as of
1987, there were some 2,000 mould and die manufacturers. They are to be found all
around the country in the northern, central, and southern regions. Those in the north tend
to produce press dies and plastic m‘o'ul.ds, and in the central region, there are many
factories which"prodli(:e'fq_fging nioulds and moulds for shoes. In the south, there are
marny manufacturers which produce forming moulds for bolt nuts,

" The majority of the ‘companies are small in scale, and-since there are very few
medium-sized manufacturers, the remainder are mostly large companies. Press dies are
either produccd in-house by large manufacturers, or they are made by press die factories.
Forging moulds are generally produced in-house by forging factories, and there is liitle
subcontracting outside. .

With the recent growth of the eleclromc, plastic, rnachmery, and metal industries,
demand has been created for a large volume of moulds and dies. However, the situation
still continues in which t_he Taiwanese mould and die industry is un_ablc to satisfy the
demand of domestic users. |

(2) Machinery and Equipment and Technical Levels

1) As-_ﬁf 1982, Taiwan still lagged behind advanced countries in relation to the
machinery and equipment used for mould and die manufacture. For example, no more
than 70 EDM electric discharge machines had been installed by 30 companies.

" As of 1987_, the averagé mould and die factory used drilling machines, lathes,
milling machines, surface gririders; grinding machines, electric discharge machines, and
copy-mlllmg machines. The larger factories had CNC milling machines, machining
centers, uhrasomc grmdmg machmes and optical projectior. Also, some had die spoiting
press machines, 3- dtmensxonal measuring machines, jig borers, and jig grinders.

Only a small portion have adopted CAD/CAM and it is used in only the design
stage A research facxiity in Taiwan is presently en gaged in developing software.
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2) Although the tcchmcal level for moulds and dies has recently mcreased -
significantly along with-the development of the elecmcal apphances electronic parts,
metal parts, and machinery mdustms, the standard is still inferior to that of Japan and the-
United States. Design capacity is far behind that of Japan and the Umted States, and as
such, technology must be improved. ' '

~3) It is usual for heat treatment, electric casting, and electric.plating to be carried .
out outside. Small scale factories also depend on cutside contractors for wooden moulds,
engraving, electric discharging, and _foi‘nling- _grindi'ng._ S

4) The Talwan mould and dle mdust:ry has been slow to set standards, and thls has
contributed to problems in raising’ preclslon levels further and to de]ays in.delivery.
Bccause moulds and dies. are very diversified many dlfﬁcult;es are cnv1s:oncd in the
general adopnon of standardized technology. Howcvc:r, .th<;. government is currg_ntly
implementing a science and tec_h_no]égy plan in order to achieve standardization. -

(3) Labour Situation

1 The mould and dle mdustry 1s a labourqntenswe mdustry Tralmng techmcal_
cxpelts “and holdmg onto thosc w1th expcnence are mgmflcant factors Wthh affect_ '
product quality and the amount of time requnrcd for manufacture : _

Although 20% of the large manufacmrcrs (whlch produce other products as weli):
have their own tcchmcal_ courscs fqr tra;mng techmc_al.experts;, these courses ,d_o not
necessarily focus on only moulds and diés. The small c_oinpanies are notin a poéitidn to
set up training courses, and 70_% of mould _.and die manufacturers adoﬁt the appfenticc
system. . . . : ' _ G
3 Natxonal Vocanonal Trammg Centres have been cstabhshed in. thc northem,,
central, and souihcrn parts of Taiwan.in order to train skliled workers 17% of mould
and die producers make use of the training courscs prowded by the centres, - _

In addition, there is a system for giving. practlcal training to. studcnts from
industrial high schools in which the students work in the factories on non school. days.
The studcnts are offered scholarships on the condition that they work for the company for :
1-2 years upon graduation from school. '

2) The number of years of experience of technical _cxpcrts and skilied' workers is
an important factor in sustaining the technical level of mould and die manufacturers. In

IV-52



Taiwan, 78% of techmcal expetts working for mould and die manufacturers have more
than 3 years expenence, and for skilted workers the figure is 65% Accordmg to mdustry
‘sources, these percentages are rather favorable when compared with Hong Kong and
South Korea, where a h1gh ratio of workers change over to other industries. It also
shows that tHe techmcal capacny of the Taxwan mould and die industry is of a
comparanvely hi gher level, '

(4)' Ind_u'St'ry Characi:'eristi'cs'

o : 1) The findi:ng's'iof a 1982-survey by the Interchange Association (used below
uniess where specified) show that in rélation to the numbers of employees working in-the
mould and die mdusn‘y, manufacturers employ an average of 18 workers, with 60% of
. 'compames employmg less than’ 10. Thus, Taiwan is the same as other countries in that
the majority of specxahzed mould and die manufacturers are small in scale.

~ There are 525 'eomﬁanies which specialize in the manufacture of moulds and dies.

Of this number, 200 are capltahzed at less than 50, 000 yuan, and only 26 companies are
capltahzed at over 10 rmlhon yuan,

In 1982 workers employed in mould and die manufacture accounted for 0.5% of
;the total work force of manufactunng industries. A look at the mould and die industry's
share of producnon value at that tnne 0 2%, shows the con31derable extent to which the
imdustry was 1abour—mtenswe

) Moi'e thzin half (55%) of specialized manufacturers produce plastic and rubber
‘moulds, and 70% of moulds made for plastw products are used in the electronics
'mdustry : o .
30% of manufactnrers produce press dles and moulds for forging. However,
since larger factones are producmg thelr own moulds or finish-off moulds produced
_ outs;de due to the zmportancc of precusmn» and producnon ummg, the 3ctual percentage
of compames producmg these moulds is hl gher B ,
| Also, manufacturers producmg press dzes have become more active due to the
_ mtroducuon of }apanese technoiogy, which has accompamed moves by large Japanese
compames such as e}cctromcs manufacturers, to set up operanons in Ta:wan Thzs is
séen to have nnproved quahty and mcreased Output _

.3) Formmg compamcs mto a group is Important for the development of the mould
i and dle mdustry ‘From the perspective of Quality and dehvery and the keepmg of
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company secrets, users in Iapm place great ttust in thetr subcontt actors, among wlnch are
mould and dre manufacturers . : _ _

TIn 'I‘atwan compames run by Chmese attach much 1mportance to bemg
1ndependent and dne to the relatwely Iow level of onalty to customers and hmlted interest
in continuing their opermons it is not e‘\sy o encourage compames to forrn themselves
into groups. _ o '

However, the rmportance of the suppiy of moulds and dies in. Taiwan has
increased as a result of increased production activities by Japanese compames This has
brought greater in=house productron of moulds as well as producnon by substdrarles, and
in some cases, the subs1d1ar1es are exportmg to thetr parent companies in Japan
Consequently, thls should prov1de mcreased opportunities for. formatlon. of groups
involved in mould and die manufactute, and much 15 expected of such MOVes..

(5) Industry. Pssc;es

There are no mdustrral pohcres whxch are atmed specrfrcally at the mouid and d1e
“industry. An outline of general mdustﬂal pohcres is prowded below o '

1) Included n the 4 year econormic plans and other 1ndustry promotton pohcles '

which were adopted in the 1950s were pohetes for the development of 1mport—subst1tutton .

industries and export incentives. Among specrﬂc measures taken 10 develop 'mdustry in-
Taiwan was a system for the rebate of export dutles and pohmes f01 the mtroducnon of
forergn capttal _ . o L o
Durtng the followmg 20 years ‘various measures were taken to foster export '
industries, among which were the estabhshment of export—manufacturmg zones and the
1mp1ementatlon of the bonded factory system B : '
shrpburidmg 1ndustry, were promoted durmg thrs perlod credrt guarantee and ﬁnance '
p01101es were adopted in order to help medtum— and smali scale enterprises. Con31derable
reference was made to] apanese systems m forrnulatmg these mdustry promotron polxcres,
partlcularly 1n the case of export promotton pohcres In regard to industrial development _
the fact was noted that J’apanese compames mcludtng the general ttadmg compames
played a significant role. ' _ ' ' R
~ 2) In recent years specral emphasrs has been placed on promotmg frontier
industries such as the hrgh teehnology 1ndustry, and the Xm 7hu Scrence Estate has been -
established in order to help develop the hi- tech rndustry ' ' S '
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‘Strategic industry incentive policies have been adopted through the 1980s in
various ways. The mould and die industry is one industry which has been designated as
a qtrateglc mdustry, and pohcxes have been established for mould and die manufacturers
so they can receive gmdance from’ government- appomted committees with respect to
finance, equipment, making technologlcal improvements, and business management.

3) In order to encourage companics to form groups with each other the center-
satellite factory system was established in 1984 based on the Japanese system, with the
function of helping developmcnt and other ‘peripheral industries. |

~ This is just one way in which Taiwan's policics differ greatly from those being
taken by Hong Kong. Whereas Hong Kong has been successful in adopting a laissez-
faire policy to encourage companies to be independent, there are some doubts as to how
successful Taiwan's policies will be for the same Chinese companies.

Although compared with South Korean policy, Taiwan's policy for encouraging
companies to form groups is one step ahead as it is being used in the development of the
parts industry, but there are some who believe that help from foreign-capital companies
will actually prove more effective.

{6) Produection

The value of mould and dlc production increased sharply from NT$5.0 billion in
1981 to NT$15.0 billion in 1986 thus showing a 300% growth during the intervening 5-
year period. In 1987 production of moulds and dies accounted for 0.54% of total
production for the manufacturing industries. (Table IV. 3-13) This was a 26% increase
over the previéus year.

Among the different types of moulds produced, plastic moulds and press dies and
forging moulds have shown the most rapid growth. (Table IV. 3-14) The reason for this
is the marked growth of the electronics industry which has been responsible for the
accompanying growth of the mould and die industry, one of its supporting industries.
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‘Table IV, 3-13 - Production of Mann'facturin'g Industrics in Taiwan -

Vietal Dies (A)

“Total for Mdnufabtunng Tndusiries (5)

A/B

Production in NT$ Million Index Pxoduct:on in NT$ Mllhon Index %
81 5029 100 2200 , 1007022
82 5658 - 110 - 22120 101 . .26
83 7059 135 - 2458 . 117 29
84 - 8687 - 165 L2825 : 132 31
85 - 12278 236 o 2743 134 .45
86 - '15062__..'.7 ,290.‘ 2971 155 50
g7 17308 343 3216 173 S4

Note: (l)Flcrures for 1987 aré total of November 1986 1o October 1987
Industrlal Production StaHSthS Monthly . _

Source:.
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) : Exports

1) The trade of Taiwanese moulds and d‘iéé has glowh' remarkably over the past
severai years In pzuncular thele has been arapid i 1ncrease in C}sp()l‘ts partlculdr}y to the
American and the Japanese markets. In 1984 EXports to’ Japan and the United States
accourited for 27% of the total; in 1987 (January- October) exports 10 these two markets
accounted for 40% of total exports The SIgmflcant increase in these 2 mankets since then
has occurred snnuitaneously with the. overall mcrease in exports

- With the exceptlon of South Korea eXports to Asian countries continue to be
steady, and meanese nnnufaeturers act as supphers to assomated Chinese compames in
these Asian counmes

The total t:rade b'ﬂance has tmned from deﬁcxt to surplus, and this trade surplus
has been ass1sted by healthy exports o

_ 2) PIasttc moulds account for the 1arger part of moulds and dies for export and
they accounted for 87% of total exports for 1986, which were worth NT$1.62 billion.
(Table VL. 3-16) Although in the case of hlgh qudllty products, Taiwanes¢-made products
are mfermr to produ(,ts made by advanced countries both in precision and durability, a
companson of products requmng medlumv and tow-level quahty shows that the price of
:Talwanese made products is mternanonally competlttve Accordmg to an industry
source, because Talwanese products are one-thlrd the price of those produced in Japan,
demand for products from Taiwan is increasing.

Table IV 3 16 Imports and Exports of Moulds and Dies by Type (1986)
' (Unit: NT$1,000)

~ Type o Export’s- Import’s Difference
Press-and Forging Dies = 95,037 268,736 -173,699
~Diecast Moulds - . - 90,036 64,051 25,986
Drawing Dies ~— 27,594 . 4,938 22,635
PlasticMoulds -~ = - .1,407,703. - 986,184 - 421,519
TOTAL 11,620,371 1,328,910 1,620,371

Source: Mold and Die Techriolog gy, Assoeiation
"Mold and Die Technolog y

* 3) For Japanese manufacturers who are faced with the pressure of havmg to keep

the manufactunng cost down because of the appreciation of the yen, it is becoming more

' necessary ‘to order parts and moulds and dies from overseas. Because, among the Asian
“NIES; J apan has especially close ties with Taiwan, as it also does with South Korea, it is
easy to 1mport goods from Ta.lwan In the case of moulds and dies, where reliable quality



is especxally n'nportant Japanese mould and die manufacturers and those in ‘related areas
are settmg up operauons in Taiwan and, as a result Tatwan which i ts makmg use of the
accompanymg newly 1ntroduced technology, isina good posmon with' 1e3pect to exports
to Ja apan. In other words exports to J apan have moreased along w1th the apprecratton in
the value of the yen

4) Exports to the Umted States Tatwan s largest export market have contmued to
increase. The bulk of these exports are plasttc moulds ' ' ' o
) When moulds and dtes are ordered by users, 1t 1s common in the Amel ican plasttcs
mdustry not 1o send de31gners to the manufacturers or o prov1de guldance “When an
order is made, a design plan and mstrucuon manual are sent to the manufacturer ‘who
then sends back the mould once it has been completed Because of this "remote conirol”
type of system Taiwan is not placed at a dlsadvantage in regard to mould and die
transacuons because of the distance between the two countrtes There is, therefore, every
: posmbthty that exports to the Umted States w111 mcrease in the future Even in early 1987
exports o the U.S. had already 1ncreased B '

5) The export of ntoulds and dtes to developmg Asnan countnes through lmks wrth
Chinese companies is steady, and exports to Indonesm and Malaysra are on the i 1ncrease
An increase is also being seen in exports to- Indla, and demand for Talwanese moulds and
dies is expected to mcrease alon g w1th the mdustnal development of these counmes '

‘ 6) Although trade between Taiwan and Hong Kong has been developtng on a
complementary basrs, recently there have been more exports 0 Hong Kohg from Taiwan.

The Brttlsh eolony of Hong Kong has been somewhat slow in introducing
1ndustrtal technology from Japanese compames in compatison to other Asran NIES. In
particular, there have been relattvely few examples of Japanese compames settmg up
operations: m Hong Kong mvolved in related industries such as. surface treatment and
mould and die manufactiite and mamtenance In IhlS Tespect; Hong Kong is consrdered
not to be as well off as Taiwan. ' '

Hong Kong industry is essentially a l1ght assembly industry, and in cases in
whlch there is insufficient technology or supportmg industries;. a pattern has developed in
which matertals and parts are’ tmported from- overseas, thus makmg use. of the
advantageousfree trade zone. L TR B B R e D

“Taiwdn has been puttmg comparattvely more effort mto supplymg 1tself toa
certain extent, and this, combtned w1th the close relanonshtp of: reetprocal Chmese cap1tal '
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between Hong Kong and 'I‘arwan is one of the factors behmd the increase in moulds and
dies exported from Taiwan to Hong Kong ' ' ' a

7) Although Hong Kong's official trade statistics do not mclude statlstlcs for
mould and die imports from Taiwan which are re-exported, it is reported that products
made in Taiwan account for between 15-17% of re-exports (1984-1986). It is also
reported that the majority (70-80%) of Taiwanese-made goods re-exported through Hong
Kong are bound for mainland China. (Hong Kong 'I‘rade Monthly)

- Because of the increase in investment in industry in Cluna made by Chinese and
forergn compames from Hong Kong, there are high expectatlons that Talwanese—made
moulds and dies exported to Hong Kong will be re-exported to China in the future.

(8) Imports

~ As for imports, Japan is the country which supplies the largest rluantity of moulds
and dies to Taiwan. As in-the casc of other Asian NIES, the importation of moulds and
dies from Japan has increased along with the increase in industrial production and the

trend towards hrgher quahty products. . S .
As aresult, the: balance of trade for mouids and dles is such that Tarwan continues
1o record a deficit. Indusiries i n whleh Japanese companies play a leading role, such as
the hrgh precrsron product industry and large product industries like the automobile
' 1ndust1'y, rely heavrly on Japan, Europe; and the. United States for precision and heavy
) duty, large moulds As these industries develop further, it is expected that import demand
“will contmue to expand as the supply of moulds and dies cannot be fulfilled by in-house

w producmn or by Outmde contractors . .

Imports from the United Stdtes ievelled off in 1987, and rmports from West
Germany and the Netherlands continue to record the same levels each year. It is therefore
expected that Japan will contmue to be important asa supplier of high quality moulds and
dres '
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3-3 Hong K(.)ng”M(;uld and Die Industry i
(1) Ch‘aractéristics_

1) Although the mdmtry is one winch dcpcnds on domesnc dcmand exports have

been i 1ncreasmg _ ' ' ' ' S

© 2) The price of moulds is low compa: ed to the1r quahty, and the tlme ‘taken from
ordering to delivery is 1clat1vely short. ' ' B

3) There dre 1 000 manufactmels which- speuallze in the production of monlds

and dxcs As 30% of the 3,000 plastlc manutactmers have their own mould anid die

plants, the total namber of mould and die factories is in excess of 2 000 ‘Companies

which employ fewer than 10 workers make up 70%, and those with more than 50

employees comprise 20% of companies in the industry. Companies which export are

mainly those which have more than 50 employces. o

@) Producﬁon and Trade

1) The value of mould and die piOdUCtiOﬂ for domestic use was worth HK$500
“million in 1981, and it increased at an annual xate of 24 6% such that in 1986 it'was
worth TTK$1.5 billion. Because exports in 1986 were: worth HK$519 56n111]10n total
production in 1986 was worth in excess of HK$2 0 billion: SRR

2) Plastic injection moulds account for twO‘thirds of total output, However, thesé
are mamly medium- and small-size Thoulds, since manufdcturels have difficulty in
producmg largc moulds and precmon ‘moulds. Moulds for metal stamping accounted for
between 20-25% of total output. There is still room for lmplovement prec1810n stampmg
and punching moulds, o

3)Trade

1) Mould and die exports from Hohg Kon g have been increasing rapidly.
Compared to an export value of HK$359.36 million in 1985, exports in 1986 rose 44.6%
to HK$519.56million. A further increase was recorded in 1987 when exports mcrcased
by 31.2% and were worth HK$681.90 million. '
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However, as is shown above, in 1987 moulding boxes for moulding foundries
and moulds increased, wheréas interchangeable 'punc'hes‘and dies recorded a 20.6%

decrease over the pxewoub year.
Export results for 1987 show that for mtcwhangeablc punchcs and dles, 50% of

exports, worth HK$19.22 million, went to Ching, followed in order by Taiwan, the
United States, Malaysia, South Kozea, and Thmland -

Table IV, 3-18 Main Expoat and Impoxt Des-.tiilai5011s zlhd Origins
of Hong Kong Moulds and Dies (CCCN 695413)(1987)

_ (Unit: FIK$1,000)

Exports Co : - - Import-~ _

Destination Value: -~ Share - Qrigin Value - Share
China 19,924.5 - 50.1° - Japan - 71,384, 1 - 59.7
Taiwan 49157 123 .- Taiwan - 16,258'.’4 - 13,6

~U.S. 2,119.1 53 u.s. 09,7922 8.2
Malaysia 1,065.2 4.9 China 7,459.1 6.2
South Korea 1,634.8 4.1 FRG .. . 4,948 .4 4.1
Thailand 1,343.8. - 34 . Singapore 2,616.2 2.2
TOTAL (39,737.2) - TOTAL {119,647, 4)

Source: Customs _Smtlsnc_s

Among exporis of metal boxes for found.fiés ar'xdE moulds, "é:xports' bound for
China accounted for a- substantxal amount and were worth HK$368 29 million, or 57. 4%
of total exports, which were HK$642.16 million. Chma was followed in ordcr by the
United States, Malaysia, South Korea, M'icao, Venezuol_a, S,mgapore, and Taiwar.

2) Imports of moulds and dies also incr edsed by 47 7% from 1985, when they
were worth HK$328.92 mllhon to HK$485 83 in 1986 A further increase of . 36.0%
was recorded in 1987, when 1mport§ were worth- HK$660 76 million. ‘(Table IV. 3-17)

Interchangeable punches and dies increased 57 9% from a value of HK$535
million in 1985 to HK$845 I‘l’]l]llOl] in '1986. They 1ncreased by 41 5% in 1987 and were
worth HK$119.65 million. ‘Metal boxes for foundrles and moulds doubled in value from
1985 to 1987 from HK$275.38 million to HK$541. 11 m11110n .

In 1987, 60% of xmported interchangeable punches and dies came from Japan,
followed in order by Taiwan, the United States, China, West Germany, and Smgapore.
(Table IV. 3-18) R IR
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In the case of metdl. boxes for foundries and moulds too, Japan bad the most
exports to Hong Kong, comprising 32.5 % of the total. -Japan was followed by China,
Taiwan, the United States, the Phlhppmes South Korea, and West Germany.

Table IV, 3-19 | Mam E\pmt and Import Destinations and Origins
of Hong Kong Moulds and Dies (CCCN 7749910)(1987)

(Unit: HK$1,000)

o Export ' Import
Destination Value = Share Origin Value Share
China 3680912 — 57.4 __ Japan 175,058.0  32.5
U.S. - 64,211.6° 100 - China 111,697.5 20.6
Malaysia 25,539.5 4.0 Taiwan 79,767.0 14.7
South Korea - 20,621.0 3.2 U.S, 37,4757 6.9
Macao 18,9356 29 U.X. 20,821.2 3.8
Venezuala 15,1494 2.4 Philippines ~ 17,442.8 3.2
Singapore 115,029.8 - 23 South Korea 13,259.3 2.4
Taiwan 13,672.1 . 2.1 ~ FRG 10,241.5 1.9
TOTAL (642,158.6) = TOTAL  (541,114.3)100.0

- Source: Customertatistics.

3) Over the past 3 years, the balance of trade for moulds and dies has shown a
slightly higher amount of €xports. This contrasts with the status in Singapore, which has
been recording increasing deficits with respect to exports and imports of moulds and dies.

(3) Industries Using Moulds and ‘Dies

- Industries which use moulds and dies in Hong Kong are the plastics, metal
probessing, a_nd the elcc_trbnic and éléc;ric machinery, and equipment industries. As of
March 1987, there iﬁere_'s_ome 13,898 companics involved in these industries, and they
employed a total of 160;438 workers, In 1986, they exported products worth a total of
HK$54.018 biilion, which_accouﬁtéd fbr'BO% of annual output.

IV-65



ooﬁo aasoom nom arqng: mo SonSTILIS PUT mosmasm ?G.SEEoU 3 uoy| w.cor .uop:om

($21H UOHIIA 31uf))

$195() A1 PUE PINOW jO AJBWWAS 7-C ‘AT SIQEL

CL %907 810%S 98L'yy 3EY09L 868°¢1 fmsap ,%,%w
T %YET 99¢°¢g 796'9C _ | | SRpUJ OmU
L BOL 1.8y 165y LLTTIL %QN | ?2?:5&9:5 [e21009[g
%E'81 viv'E | 9E6'T 10L°€9 901’9 - Anstpug Sunjiom[BION
AN LOETL _LEE0L 09%'78 _8EV'S . 5%5 ouseld
3 S 9861 $861 e N
210 JIM0ID IM[EA Eomxm wvo\moH&Em 0 'ON “m.oEdQEoU JOION SISS D

1V-66



(4) Technology

_l)"Although in the past manufacturers of moulds and dies have tended to be
con'se'rvat'_ixve teohﬁ(')logically, a change in attitude has been seen since the early 1980s, and
they have gradually begun to introduce technology. - However, because they lack
experience in hlgh ‘technology and insufficiently trained technicians, the general rate of
introduction of new technology is slow. '

2) As of 1987, there were between 800 and 1;000 electric discharge machines in
the indlistry. Wire cut electric discharge machines and CNC processing machines are still
not commonly used, while CAD is being introduced. Large companies, however, do
have electric discharge machines, machining centers, and wire cut electric discharge
machineé, etc. '

(5) Government Assistance Policies

Organizations which provide assistance in relation to moulds and dies are listed
below:

1) Hong Kong Productivity Council

This organization is a non-profit organization which was established to assist
regional industry. One of the Council's departments is the metal department. Metal
specialists and designers work in the department, and they provide guidance on heat
treatment and design for moulds and dies, as well as evaluation and floating analysis. In
1987 a CAD/CAM center, which houses computers and machine-processing equipment,
was established. Educational training courses include CAD services and heat treatment
services as well as general and practical courses and a factory practical course.

2) Vocational Training Centre
The Kowloon Training Centre, established in 1986, includes a plastic industry
trairiing centre and a precision processing training centre. Both centres offer a wide
variety of i_echnical courses which range in level from a specialist technician course to a
mééhine—opération course for factory workers. The courses provided are listed in Table
V. 3-21.

1V-67



Table 1V. 3-21
Courses Offered by Training Centres

Center -~ - - Course Name ~ - . Period Anpual
o _ : T No. of Students
Precision Processing - 1. Plastic mould précisiol{ p'roccééi_ng _é_'oursc . 44.wks 20 .
Training Center 2. Monld & tool pr_ccision proééssiﬁg 'co_urse L 44 wks. . 30
3. Plastic mould precision processing course {night) 88wks . 20
4. Mould & tool prccisi_(')h processing course (night) 88 wks 30
Plastic Industry 1. Basic course for plastic moulding technicians cddwks - - 5
Training Center -~ 2. Mould maﬁu_fac@_mérS‘ course ' ) _ 44 wks - 40
3. Model & sample manulacturers' course 44 wks 35
4. Plastic injection moulding machine course . 8wks 70
5. Plastic injection mmlIdin;z'macl_l.inc operators' course. 4 wks - 300
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3-4 Singapore Mould and Die Industry

. 1t is not easy to obtain an overall view of the Singapore mould and die industry
due to the lack of statistical data.

() Industry Charactcrisfics

1) Tt is estimated that there are between 400 and 500 mould and die manufacturers.
Out of this number, between 150 and 200 companies manufacture plastic moulds.

' | 2) Although the typee of machinery and equipment used by the manufacturers are

of a fairly good level, there is a lack of ‘experience in the design and manufacture of

moulds.

3) Because the level of productlon technology vanes fIOI‘l‘l company -to-company,
and 1t is often not possible to have moulds and dies madé as requested it is quite common
for users of moulds and dies who have the appropriate equipment and technology to
produce their own moulds and dies.

(2) Production and Trade -

1) Producnon . :

Although there are no StdtlSthb on mould and dies for Singapore and accurate
figures are therefore not known, it is estimated that production is equal to about 60% of
demand. - |

2) Trade
' Exports were worth S$446 million in 1984 and increased by 37.0% in 1985 to
just over the S$600 million mark at 8$611.8 million. (Table IV. 3-22)

Exports of machine tool dies were mainly to. Thailand (34.5% of total), Japan
(14.7%), Malaysia (12.8%), and the United States (9.9%). (Table 1V. 3-23) Moulds
used in metal casting manofacture 'excepting casting'm'oulds were exported to Malaysia
(47. 4% of total), Japan (8 2%), Hong Kong (7 5%) India (4.7%), Thailand (4.5%) and
the Umted States (. 0%) '
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Table IV. 3-23 Main Export and Import Destinations and Origins
of Smgapme Mou!ds and Dies (CCCN 6954192)(1987)

(Unlt S$1 000)

: _ Export _ . Import

Destination Value-  Share Origin Value. . Share
Thailand 3,618 345 . Japan 45,828 14,5
Japan™ 1,547 14.7 - U.S. 9,542 155
Malaysia 1,340 -~ 12.8" Netherlands 976 1.6
U.s. 1,043 9.9 Taiwan . 770 1.3
TOTAL (10,500)  100.0 TOTAL (61,524  100.0

Source: Customs-clearance Statistics

Tabie 1Vv. 3-24 Mam Expmt and Import Destmatmns and Orlgms
- of Smgapure Moulds and Dies (CCCN 749910)(1987)

(Unit: S$1 000)

Export : Import
Destination Value - . Share Origin Value Share
Malaysia 24 833 . 47.4 Japan 80,358 62.0
Japan 4,293 8.2 - Malaysia 12,396 9.6
Hong Kong 3,920 1.5 U.S. - 11,657 9.0
India- 2,461 4.7 Taiwan 7,570 5.8
Thailand 2,379 4.5 Hong Kong 4,984 3.8
U.S. 2,111 4.0 India 3,551 2.7
TOTAL (52,436) 100.0 TOTAL  (129,523) 100.0

Source: Customs-clearance Statistics

_ Imports wmrth S$184 rmlhon in 1984 mcxeased in the foliowmg 2 years by
7.3% and 15.1%, respectwcly, and in 1987, muedsed by 53.5% over the prevmus year
and were worth S$I91 m;lhon As for the majm sources of these i 1rnports 1987 customs
clearance statistics reveal that machine tool dies came frmn Japan (74.5% of total), the
United States (15.5%), the Netherlands (1 6%) and Talwau (1.3%). Moulds used in
‘metal casting, with the exception of casting moulds, came from Japan (62.0% of total),
Malaysia (9.6%),_&3 Uni_i_ed Srl'ate's (9_.(_)%), and Taiwan (5.8%).
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(3} Technology

1) Even though the nuinbei‘ of employees eng'tged in the area of moulds and dies
who have undergone vanous kinds of training 1s 1nmeasmg, thete is a shortage of
experienced people to prov:de gtud.mt.e : ' .

2) In design as well, there is a serious shortage of experlenced people SO that
designers have difficulty in doing what is required, :md design takes too much time. This

has contributed to delays in delivery. -

(4) Promotion of the Intlustr'y

The Economic Development Board attaches much importance to the mould and die
industry and has been providing assistance to factories through basic technical training.

1) Techmcai 'I‘rammg _ .

In Singapore, there are a number of centers whtch have been estabhshed to train
skilled workers in mould and die technology These centers have been estabhshed with
the cooperauon of large overseas. conﬁp'mtes The majority of managers of mould and die
compames and production technology experts have been graduates of these trammg
centres. Details about the centers ate listed below:

1) Tata Government Trdmlng Cemre was estabhshed in July 1972 with the
cooperation of the Indian ‘company Tata/Telco.

_ 2) Brown Boveri Government Tralmng Centre was estabhshed in July 1973 with
the cooperatton of the West Gemmn company Tolle1 However this role has now been
taken over by another West German company, Brown Boveri. '

3) Philips Government '1ra1mng Centre wis estabhshed in July 1975 wuh the
cooperation of the Dutch company Ph]hps ' ‘

The courses offered by these centers are mcluded 1in the Economic Development
Board's training course. The trammg courses run for 4 years, and during the first 2
years, education is provided at the centers. During the following 2 years, training is |
given in factories. 70-80% of the course is practical, and 20-30% theoretical. __
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At the end of the first and second years, NTC3 and NTCZ qualifications are
awarded and upon the completion of the fomth year, students qualify for grade 2 of the
Craftsman Certificate.

Table Iv. 3 25 Industnai I‘nade Qu‘lllflC']tl(}nS Cemflmtes
and Ttammg Insmutes

thhcanons Cemhcatcs Institute
Engineer. . Degree University
Higher Technician =~ Diploma = - Polytechnic
' ' ' : Institute

Industrial Technicial  ITC - :
Indusmal Techmcml Cemﬁmte Institute

Craftman Craftman Certificate ' Training Center
NTC2, NTC3 ' Job Training Center of VITB
, _ : National Trade Certificate o
Operator Artisan Certificate/ - - Job Training Center of VITB
Certificate of Competency
(COC)

_ Students must be between 16 and 25 years of age to be ehglble for the COUTSEs.
The follomng courses are offered at the 3 centers: [1] premsmn machinery processing; [2] |
machmery processing; [3] electromc machmexy and eqmpment for general use; [4]
eleclr()mc machmery and equ1pment for mdusmal use; [5] instrumentation and control; [6]
mamtenance of mdustrlal machmery, [7} mould and dle tools; and [8] precision
engmeermg

The pcrformance of thc trainin g centers to data are shown in Table IV. 3-26.

| TabIeIV 3-_26 _N'(')_.'of' 'Stu'dénts in EDB 'M'ould' and Die Training Institutes

School 1976 1077 1978 1979 1980 1981 1982 1983 ‘1§84 1985 1986

BBGTC: .96 110 123 114 143 225 253 189 235 158 7219 .

PGTC - _78_ 091 .92 101 104 100 40 93 78 93
TATA . 97 82 88 88 82 161 223 156 210 130 225

_ TOTAL 0193 270 302 294 326 - 490 586 385 538 366 537
CNC Upper Course™ - - e - - = 7 -« 39 2718 300
CAD/CAM Design Course - - - - - 265 531 3% 672
' Source: EDB '
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In dddlthII, the followm;, training umts have been estdbhshed 0 pmv:de lugh-

level techmml tr'unmg

1) Compntewxszon—EDB CAD/CAM 'I‘Iammg Umt was estabhshed thh the coopel ation -
of the American company Computewxsmn in Febx nary 1983. Tt prov1des trammg in CAD/CAM
for mould and die design. '

2) Japax Group-EDB (‘NC Training Unit was’ estfibhshed in October- 1983 with the
cooperation of Japax Ikegdl Corpm ation, and Hamai Indusn y Co Tr ammg is given in CNC
machinery processmg _ : ' : ’ '

- 3) ASLA—EDB Roboncs Training Umt was established i in June 1983 with the cooperation
of the Swedish compames ASEA and AB. T1am1ng is p1 0v1__ded in robotics techno_logy.

. In addmon the Ivhtsutoyo Medsurement 'I‘rammrr Umt has reeently been
estabhshed ' '

2) Finance Systems

ithough the following systems are not neeessarlly applied only to the mould and
die mdustry, they are often used by the 1ndustry wlneh is a penpheral mdustry dlld_
wh1ch has many mednlm- dnd small scale compdmes ' '

1) Spec1al assmtance f01 pei 1phe1d1 mdusmes (mcludmg moul_ : ﬁndl dies and
premsmn machiner y): the Skills Development Fund provldes grants to supplement mterest
payments for loans from the Small Industues Fxmnce Scheme l‘hls system is known as
"assistance to achieve mechanization". ' ' '
2) Product development assistance scheme prov1des grants to cover 50% of dn‘ect,
development expenses in order to stimulate the development demgn processes, and
production of small manufacturers UL : - .
3) Research and development assn;tance seheme prov1des grants to cover up to
100% of direct expenses forR & D prOJects that have recewed approval, _
4) Technology assistance scheme aims at médium- and small-scale companies’ and
provides grants to cover up to 90% of the cost of overseas trammg recelved for
modernization and improving technology. ' AR A R A R
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(5) Problems Facing the Ini_luslry

1) There is a shortage of information on mould and die tééhnology There is also
very httle 1nformat10n from overseas on moulds and d1es and such information sources
are also unknown

2) There are many young company operators ‘who have little experience and who
have dlfﬁcult}' in solving the problems with which they are confronted. This is also
linked to delivery deiays.

3) Machi-nes‘are not used to their full potential. This results from either inadequate

production schedules from the use of unnecessary equipment.
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