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1.0 Summary

Taiwan Fackhinery Pawulacturing Comypany
1,1 Modernization of the present steel foundry is feasible and will
permit abreak-even 1ncluding investment cost zt aboul twice the preseni
production level, Relocatiorn to 2 rew site 1s not considered a.dvis;.b]c
in vicw of the wubutestial increase in volume needed for break-even
performance and the uncertainty as to when the market de-and will suprort

this needed increzce,

1,2 * The introdustion of moldirs machines erd sand preparziion facilities

in the sieel fowmdry is essential for impreoverent in guality and rrodecliviiy.
J P I

1.3 A progromae has been initiated designed to improve the effectivencss
of the Touudry stait in deily plarning, in dirccting the work force ard in

developing improved quality.
Metal Industries Development Centre

1.4 The needs of the entire stcel foundry industry hes been summariged
in a comprchensive rerort., Substaniizl improvement in molding methods and
materials is essential for better quality cestings, lower costs and higher

productivity,

1.5 Continuing activity on the part of I'II¥ in materials testing end

evaluation is needed for the entire foundry indusiry.

1,6 It has been proposed that FIDC be equipvped to provide engineering
and technical assistance to all industry in the field of air vollution

control,

1.7 The entire foundry industry will contirue to require acsisiance
in equipment and facility planning; in methods ¢rnd quality improvement,
and in developing suitable and useful matericls for use in atteinirg the
latter.

1.8 It is considered escential th=zt a strong, stzble consulling
staff be mzinizired at 1IDC to prcvide this assistarce, The industry

will have to be soid on using this consultarcy service for it to be

developed and meintained at the Cenire,




2.0

OBJHCTIVE

2.1 The Job Description CRA~021-

¢ (s18) specified an enusl div

ision
of the onc year aceignment tetueen ¢

aiwan Machinery Manuis
who operatc Loil; sn iron and

cluarine Coryany
steel foundry, and the veinl Indusirieg
Developmont Contye to provide consuliin:.

gervice to the four.
throughcut the counitry,

Tyoindurd e
The activity was 1o invelve advisip -

improvnﬂent, foundary methode, practices and niaterials, In additicn,

consuliing ceivice wae to be £

on quality

Y

urnished on noderrization ond relocation

of foundry f;xcilitios, specification and select on of new fourdry, enu s rend
at both Taiwan Kachinezy Marulecturing Company and for selected foundrieg
throughout Toiwe, Training of workers, technieal arnd SUpP TUivory reroarve)
at THMNC an? the preparation of a series of lecturcs and gemin: rg for use ot

MIDC were ulsc to oe required,

2.2 After a few weeks observation of the operciions at 1.0 and ~hort
inspection trips to a few other fourdries it scemed advisalle Lo adjust

the objectives

to reflect more clearly ihe needs of a poorly en

Tuipped
industry, There was little point in discussing modern core makire practice

when core blowers and ove: drying equipment were rot available,

mean little when hand m

Sophisticated
molding and control methods

olds are produced with
sweeps in CO2

- sodium silicate sand and fassed

to discuss the importance of accurate and uniform temperature control in

heat treating where a single coal fired stoker

to harden., It isg ridiculous

fed burner suprlies the heat

input and an optical pyrometer provides the control, The degree of quality

attained in view of the metheds used and absence of eq

uiprment 1g to be
marvelled at,

2.3 A high priority was then established on developing lorng range plans
at TIMC for modernization and or reloca
limited markei for steel castings it

Justification for such moderniz

2.4 In view of the forthcoming termination or all
1 June 1972 it became nece

tion, Furtner, in view of the
was ecsential that the economic

ation must e developed,

UN programmes by
ssary to concentrate during the shor

at KIDC on the evaluation of the steel foundry industry in Taiwan,

t time' left

80 effective pro-rammes could be develored by the Kinistry of Icoromie

Affairs to improve this ecsential inlustry,

2.5 Tra‘ning was to be provide.. throughout tre g

ssistance at Tajwan
Machinery Wanufacturing Comrany

anl later during brief visits to other :

foundries in cennection with their problem solving,




3.0 s AT v e bt ICSe
Taivwan |achinery caaufacturing Company
3.1 BEvery awvpect of the operation of the iron, stecl and non~ferroug

foundrics wag revaiewed during tl.c rearly seven monihs association with
TIC, While a g rval mnber of protlens were uncovercd either by inspection

of the opcration or ihe canlings jreduccd, many were brourht up through

guestions raicod by the meviers of tl.e fowndry shop supervicory siaffs,

It should be em;iinizad it the cxperienced foordry men fron outside will
Ngee! many items wiaich go ureoticet vy the reguler ataff. Advice on and
golutions, to these proclems vere daily activities during the frequend

contacts with theo stalfs of lhe iren, and steel foundries.

3.2 A good deal of lime was devoted algo in preparing written
confirmation of all recomuendaticns primarily because of the alvays
precaent difficulty in conmunicating and to be certain instructione were

fully undcrstood.

3.3 It is evident that many of the methods and materials employed in
both iron and steel foundries have been nececsitated because of the
absence of even simple foundry production equipment, This has imposed
gevere restrictions on the attainrent of minimuwa quality levels and has

kept productivity low.

3.4 Some modern equipment had been orocured during the past few years
such as core blowers, jolt gqueceze molding machines and a motive sand
s’ihgcr but are not now beirg used because of a commitmert to the restricticn
of "jobbing quantities" on rattern corstrwetion, In wany cases the cost of
good solid patterns cuitable for conventional molding methods would not be
gsubstantially greater than the sweeps, eeletons or poorly constiructed end
reinforced solid patterns. Strong recomer.dations have becn presented on

this most important change in foundry planning.

3.5 The most serious restriction to improved quality has been ihe

almost complete dependence upon scdium stlicate C02 bond systems for

molding and core making. This sysiem is wsed exclusively in the steel founary,
and partly in the iror foundry., The 002 sand system must be replaced before
progress in quality and rroductivity car be made, Convercion to a conventiora:

sand rractice 15 to reguire firct a rodern szrd rreparaticn and recyclinp

o Tlanie

In the iron foundry the present sand preparation plant must be modified to

assure the maintenance of a consisient and acceptable level of sand

properties,

B e B S




T AR RN R .. .

-7

3.6  Prior to the plonned installation of new rolding and sand
preparalion eguiinenty it Yas beon reconmendrd tlet nodification of
the base surds and the gand mixes vould procuvcee zoae imorovecal in

-

casiing surfaces,

31,6.1 Dizcontinue ihe introduction of Perng 1% coarse send in iron

facing.

34602 In conjuction with gand suppliers and with the asnintonce of
MIDC who are workins on the irojcct a base sand is to he develoragd

kaving a dictribution of €07 ¢n three adjzeent screens ard a2 mavimum

of 35 on one,at a grain finesses number of about 50 - 55,

3.6.3 A1l clay btonded molding s-nds are to be modifijod by deernzsing
¢lay and increasing tenicnite additions to attein over 9 roi (,64 kg/
54, cm)groen strcng:ih). The usge of dextrine or similar cerenl flour
as a buffer to the cxpansion characicristics of rilica e~nd ic enzertial

for improved workahility,

3.6.4 By elimination of the coarse Ferng Fvmr sand from heavy iren
facing and consequentiy from the bucking or roturn eand, it chould be
possible 10 recduce the thickrers of the grapiite mold corting trowelles
on molds for heavy castings (to preduce a sizooth finich), The too

frequent occurrence of blow holos rezulting from moisture 4ra.
3

J i

“ed
behind the im arvious coatiny can be thus !..ini'liued.
€

Y

3.6,5. Until 2 sand preparaticon system can be installed in ith> steel
Toundry it may be necessary to rodify the sand »rectice oy enrloying
new sand facing with inporied western bentcuite to Trovide het
strength, Bacliing send can be tonded with tpe less ex-ensive local
bentonite, A chanre tfrom the sodium si licate system for sm=1) ard
medium castinzs is essential if castings quality is to im-rove and

clearing costs zre to bte decreased,

A labordtory study was completed by the Americon Colloid Comrany
in the USA covering sim-le s-rnds submitied by T°C, A sumaary
report is included cs Exhibit A.




H

1,6,6 Vhere cediunm rilicaie bonded sands rust $4i11 be used'imyrovrmcnt
in recl and collapsibility ism esnential,  The experimental work invelving
additives of pitci, cereal, oil or other rieterials to promote improved

surfaces is to br continued vntil catisfactory results are obtained,

3,6,7 Tt :s belivved Lhe coniinucd conversion of core makine practicec
to oxygoern cured tung 0il btinders will permit improveient in surface
quality and ease of cleaning., ThLe core making area s+t up in the iron
foundry ha: capacity to rroduce and dry snonie ceres for both steel and iron

foundrics, Its expandeld use has bLren and is encouruguds

3.1 Serious deficiencies in the adequacy of ferding was evident in
both iron and steel foundries. Shrinkege under risers and at various .

jocations ihroughout custings wub frequently observed, Informnl sessicerns
were started and tue general prirciples applying to feeding both iron and
sleel castings were reviewed. 1t was evident that tbe vroblem did not
result from a lacr of knowledze or vndersianding of the bagic fundamentals
of solidiiication of metals. Compromises were made too often to
accommodate the design of a customers pattern, taoe availability of proper
flask equipnment or to rermit casy riser removz2l by nmachining or gas
cutting. Risering of specific castings cannot be discussed here becauce
of ikeir number, but some of the basic principles dircussed and emphasized

will be reviewed for rcference. :

3.7.1 Risers wust be located so as to feed the heavy sections which will

be the last to solidify.

om

3.7.2 Heat dissipalion from a riser will be more rapid thar, the adjacent

casting and musi ce compensated for through insulation, heat inrut

(through exothermic materials) or increased size. In most operations metlal
capacity was adequate ang it wags recommended that risers could be oversized

without excessively increasirg costs,

3.7.3 Riser must be greater in diameter than the contact in order to
maintain a passage open for the flow of liquid metal to the section to be
fed.

3.7.4 The application of a riser to any section, in effect will change
the dimensions cf the section to be fed which must be compenseted for in

gizing ii.e riser.

3.7.5 ~ Riser ar ! the area being ied corctitute an isolated syctem affected
by the temperature of the metal, Cold metal nmay reduce the volume of
shrinkaze in the cection but also will reduce the effectiveness of tre

riger function, ' .




30746 While diffepeyces X181 dn the sodidaificat,cn of EPEY 1100
non-ferrous metals: the baaic irincinles vere arplieatio 4o 210 Frtopealt,
graphitizatom. 3w o1t eyat §ron Will peduea the Tato fon Ao s

riw

not the necd fep :otal LESCIVOLrS 1o coryenciina {or Yiguid cortsoct o

307 While the staffs of Lhe fourdries are fomilizye viih ire arave
basic principles and how Lo ugse Shem, the Crectic.l er~leztinn 58 gften
left 1o the rolaey, Tue problen is zlan disensred under ergenizetion -

but the failn:» ot supervisors ard siaff ercineers Lo ag

47

ure | roror

pesetoriance in ine sheps can of'ten be critical,

3.8 Househenyjrg -

3.8.1 Pnphasis was placed on the inyortarce of a clegp, Onleel s ok
place in develoyins a quality orientes vork foree, in imnrovin: the
efficiency of emj Joyces, ard in releasing needed floor srace for productive

aclivity.

3.8.2  Some Progress in this direction was cvidert iy the irorn fouvrndry
vhere a concerted effort was made to Zispose of obrclete reteri-Jo org
equipment, 1o re--arrenge flacks ard patterns in arn colerly gorvier z2vd 1o
arrange for the regular trensf-r of refuse from tne foundry. Iost
important, the effort tecame 4 reqular and continruing activity in the

operation of the f'oundry.
3.9 Melting Practices and Frocedures -

Except for problems created by the character of the serap wurckaged

and local pig iron which did not meel needed limits on rhozrborus wnd

to required specificatione, Hmphasis must be Flaced on the rend of a
vigorous boil for gas free steel, ‘ilhen the scrzp cherge does not corizin
sufficient carbon for a good oxygen boil, it must be added in ihe fcrm of
Pig iron or graptite. A carbon drop of ai least .75 is to te requ.ired

during the larcing,
3.10.  Ladle heating and ladle rractice

Considerable ctress ras been tlaced upon the importance of
trerourhly dvied and heated Jadles for cuali‘y castirg in the jobLins et. ol

Y

foundry., iesisns of a lonle neating =.atien sreferaely turdir rroc- - oo

natural gas were submitted. EBecause of the frecuent occurrerce of et la:

stoppers, a procedure for essembly was prerared and a dezipn of & sicier

N

sulphur, melting uractice is good Firisted iron and steel rchero genore Vi
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drying oven developed, Il is expected that action is to ke taken to

implenent the proponals,
3.11 tustenitic Mangarese Stcel -

3,11,1 Because of the importance of contirolling pouring temperatures

in relation to section thickness it was proposed that 211 rustenitic
mangancese slecl te tarped in arnd roured with open ladles, S--11 castings
vere 1o be poured from a shank ladle filled from the large ladle, The
open ladle alse previded the orportunity of adjusting pouring rates,

needed to acsure clean srarply defined castings,

3.11.2 Recommend :tions were made on the correct method of loading and
heating austenitic manganese castings to assure prorer ireatment and a

carbide free austenitic structure.

3.11.3 The propcr welding procedure for welding custeniticmanganese
stecl was demonstrated, This must involve the use of an elecirode having

a compositlion of:

c bt .60/.80

Manganese - 13.0/14.0
Nickel - 2.75/3.25 or
Molybdenum - 90/1.25

Rods having either nickel or molybdenum were not available in
.Taiwan but action was initiated to obtain a supply., The use of rods with
carbon over 1,0 was discouraged except for small surface defects, The

importance of vigorous peening Wwas demonstrated,

3.)2 Infornation was obtained from qualified surpliers on a DC Power
Source for use with carbon arc-air electrodec recommended for metal
removal in the steel feundry and ricer cutting ard scrap preraration of
ductile and cast iron rolls., Authority to purchase a 750 amp unit was

obtained.

4,0 Foundry Organization - Taiwan Machinery i‘anufacturing Co,
(Reference: A.Organization znd Procedures - March 28,1972
Included as Schedule E of 2nd Interim PFevort
B.,Letter Zeport to i'r, W,L, iee, Freside.i 77°C

' dated May 17, 1972 Included as Exhibit 3.

4.1 As outlined in a report ~ntitledOrganization ard Frocedures cated

28 Larch 1972 and included as £xhibit E of tre second Interim Rerort dated

31 March 1972, urgent and positive action must be taken to nrovide an
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effective and vital operating organization,

462 This was again enphasized in g final letter rerort dated 17 Yay 1972
and attached ag kxhibit B dirccted to the Iresident of the Company,

Mr, Veij Liang lee,. 1t 15 a problem of considerable roportions sipce

elationshi“s between

the manager ang the managed, Since the Manage.ent of the foundry operation

15 aware of thisg condition, a carefully defined Programne becomeg a logical
next step in the mechanics of Change, It jg believed the recormmendationg

contained in the two reference reportg are practical ang should be implementeqd,
5.0 Modernization of Foundry Facilitierg

Refercnces: )

A, Feasibility Study and Gogt Analysisg
Mechanizedq Iron ‘bnndry -5 January 1972
Exhibit H of Second Interim Report, 31 March 1972

B, Modernization of Steel Fourdry Froposition 1
dated 30 April 1972 Included as Exhibit ¢,

C. Relocation of steel foundry Proposition 11

dated 29 May 1972 Included ag Exhibit D,
5.1 The most important elenent in the decisions to be made on the
modernization or relocation of the foundries ig tle extent of the market
for castings available and attainable 1n each of the first fe

W years after
completion of the facilities, 4 new steel foundry designed for the range
of castings now produced (1 kg to 7 tons) will have g normal cavacity on
one shift of from 600 to 900 tons per month, derending upon the t pe of
molding equipment installed, Tt seems likely that With pregent outputs
averaging only a little over 100 tong per mo:th, it wil} take some years
to develop marketg and, customers to rermit a break-cven operation in a new

foundry at 450 tons per month, Thug substantial lossey can be predicteq until

SRS TEY | CuiInms ~rodyred enrually by

56 The ultimate market penetration attainable cannot be predicted until
it can be tested with o quality product at competitive Prices, Substantial

- Cie e - c9 e w. - . ~-......—_.--.»—.—..
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jnvest.:ent in vew facilities becomes a very hauzardous undertaking in the {
light of fixed charges for intcrest and loan amortization +ihat become ) ¥
due and payable at once. :
5.4 11 scems lopical and prudent then to analyre first the feasibility
of modernizing the existing plant in steps, First priority wonld be the
develoument of quality curability, This will rejuire effective molding

equijment, sand prenaration and control facilities, core making and

o . g A -

drying and heat treating furnaces. In addition contiruation of oprrations
at the present gite make air pollution control equivment mandatory.

Consideration must be given io productivity to the extent ihat quantity :
orders can be produced in rcasonazble time, Becauce of the low labour q

unit costs, labour saving cquipment by itself will have low priority.

5e5e It is expected that a plant having a capacity of from 350 to

450 tons per month will result from the limited mechanization planned.
Since over 50% of the labour force in a steel foundry is indirect and will
not increasc proportionate to outrut it is essential to provide a balanced
productivity capacily in all departments. Naturally, if facilities are
operated effectively at 60-705% of capacity subsianiial cost reduction

over preseni operations can be expected,

5.6 As detailed in Reference A a study was made to develop the facilities

necded to produce a maximum of 4,000 engine sets of iron castings per year |

divided equally between 4 cyclinder and 6 cylinder engines, Adding the
‘cmall volume of castings currently being produced, the foundry could foresee

orders for cnly 175 tons per month, Since initially the requirements for

cylinder block,neads were to be only 1200 per year, the assured work

load would amount to less than 100 tons per month, The molding equi-nent

required for the size and type of casiings to be produced would yield

a capac{ty of 450 tons per month, This programe was not recomnended since

the assured work load amounted to less than 257 of the caracity. Another

very imporiant consideration particularly in view of the shoriage of

capital funds was the dire need for investment in rmodern facilities for

the existing iron and steel foundries. It seemed illogical to consider

building a new foundry which would provide so little advantage -for the

existinz worxk lcade oecisicns’uere ricde iy e uanage.est 1o withdraw

from the programme,

e
ia
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5.7 Studies were undertaken of the fearibility of modernizing

the steel foundry in its precert Tocation ani the alternalive of rrecting
and equip;ing a fourdry at a rew location, Allliough, ir view of the
limited assured market for sterl cacg stinze, 3t appeared togical to consider
only Proposition 1, Yedernization of the !xisting Flant y political
considerations made 11 pec ary also to evaluate the ecoronic feasibility

of a conpletely new foundry.

5.8 Relocation of the stecl foundry is to require over doutle the inveet.

as the modernization of the existing steel founiry, Operating costs will
not be subs tantially lower than ebtainable in Froposition 1 since the

same facilitics are Jrojoeseds Only when the volume ircrezses 4o cver

790 tons per month will the cperat ting cost aitainuble te lower, bLaczuse of

the distribution of fixed and other overnead costs cver greater volune,
(4]

5.9 Hithout the assurance of increased tername to provide sufficicent
earnings to cover the cost of the invested capital, it would be very
unwise to undertake the greater risk of a new foundry, A break-evon level
or 240 tons per monthe is a more realistic snd easily attainabje o2l

than over 450 tong rer month required for Prcnosition 11,

5.10 Based upon the above, it has been recommended that the Tollowing
programme be developed:

5.1C.1 Prepare detailed plans for the moderrnization in ste-s of the
existing steel foundry with high priority teing given to the eTuiprment
and processes essential for the production of castings meeting en
international standard of quality, It is essential that gsuch plans have

growth capability as the demand for castings increases,

5.10,2 Develon plans for the modernizaiion of the iron foundry, 1Ii ig
escentidl that this step be taken before ilre steel foundry modernization
is started. It is possible that some facilities can be integrated with
resulting eccnomies in ins tallation and later oreratirg cost,  This niane

of the programme must irclude all needed ervircrnental control facilities,

5:10.3 then the economic climate is suitable ang rarticularly when the
demand for good quality, competitively priced castings bering to cxceed

bresent ca:acity,;ians can ve undéerizien for a celtirec Elae ~irgne o

ferrous'foundny complex at a new location,

O

4
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5,10,4 Cnce detailea plinning for the above has been completed it will
also be feneille to accorplish the construction and relocalion in sters,
Consideration chould ue given to the r~rection of the new steel foundry

and installation of eguiy»ent needed for eftect.ve operation, After
production has been started, facilities used in the modernization of tre
stecl foundry, Proposition I, can be relocated for cxparsion of the strel
capacity or iu the new iron foundry vhere compatible, Tt is cssential

that total long range planning be completed in detail before even the first

step be taken,

5.11 It should be emphasized thal failure to undertake the modernizaticn
of both iron and steel Toundries will commit the operations to second
rate performance., Non comjetitive quality and pricing will assure the

early declinc of the foundry department,

6.0 Taiwan Machinery YManufacturing Company
6.1 As the industrial economy in Taiwan grows, the need for a

capabiliiy and capacity to produce heavy and complex capitzl equipment
locally will increase, T!I'C presently is equipped for much of this tyre of
work, A competcnt engincering departrient can provide needed designs

alone or in joint ventures with foreign companries,

6.2 Iron and steel foundry and forging facilities permit production
of the basic elements of most types of machinery. Heavy and light
machine shops can perform rost c¢f the finishing operations required.

" Facilities are available for fabrication of light and heavy plate and
structural shapes into high quality assemblies in which rolled, forged or

cast parts can be integrated,

6.3 It i+ -sszential that the present carability be improved and
modernized ard made an effective and vital key in the growth of tle
industr.ial economy. The alternate of permitting the continuing deterioretion
and obsolesconce of equipment facilities and people just cannot be

tolerated,

6.4 It should be emphasized that the improvement in plant and equipment
has & corrallary advantage ip ils influence in changing the outlook of the
manufacturin-~ stoff, Chanzes in t e orcanization are essenti?'l 26 discresed
in Sectinn £, ‘inmthusissn and perceral involverment con be exrarded by
removing the daily frustrations of working in a congested, disorderly
environment with worn out equirment and obsole’e methods, “mployre and

supervisory staff's attitude will receive tremendous phsychologsical




encouragement through the investment ip raw plant and facilities,

6.5 Yhe tendency to expand inio tno many urrclated flelds o industry,
must be controlled, Bas;cally, i€ is a hecvy industrial £quipment
manufacturer, ]t should cencentrate generully on that class of work,
Admittedly, high production consumer iype productg have an aprel,.

but neither are the facilitjes nor the stars equirped to operaie in this
area of industry,

6.6, IMproving rFroduction facilities, deve]oping an imasinative and
eXxperienced engineering and manufactiuring siarf end above a3i) adkering
to uncompromising high standards of Guality Performance will assure jis

continued ang expanded rariicipation in local and ares markets,

7.0 Metal Industrices Daveloseent Contre
Foundry Evaluation Study

Refercnces: A. List or Foundries visjied Exhibit 3
B, Summary report of evaluation xhibit F

1.1 Because of the curtailment of UNDP pProgrammes in Taiwan only a
little over two months vereleft to devote to the foundry irdustry
throughout the country, It wag decided that an evaluation was 4 be mace
of the steel foundry indusiry to measure its capability and effectivennss
tb serve the expanding indusirial econony, This study wag undertaken with
the able assistance of Iy, M.L, Tsai of the i'etal Industries Pesearch
Institute,

included in this Exhibit,

7.3 The Foundry évaluation Rerort dated 24 "ay 1372 witn recommendatiy: g
for a pr gramme of improvement ig attached ag Exhibit F,

7.4 During the visits of from one to two days duration to fach fonniry
technical Problems were DPresented ard discussed, 3 brief re ort to each
foundry wasg Frepared confiruing and elaborating on the questions raised,
It is felt this phase of the Programme in itself coulg Jusiify the time
devoted to the visits,

7.5 It is5 evident 4n

S
v

“

T T S - 4] — ot v
= Sd0Gtaniizl irfusicr of earital) ~ust e —aqg

f1

to equip the 8ieel founary indusiry with -.odern tools, 'hhile lne drgrec or

need varied, the same Problems required solutions in each foundry, Thege
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are listed as follows in order of imvortance:

7.5.1 iodern mechanized molding eyuipment is required for all sizes of
castings, This is prinoarily essentizl to improve mold quality end

uniformity and consequently casting quality.,

7.5.2 Sand reclaiming, preperation and delivery is an essential -art of
the effectiveness of a nolding system, [lolding sands may vary widely in
properties thus affecting the surface qualily and integsrity of the castings.
Conirol must te maintained automalically and rot allowed to derend upon

operator manual control,

7.5.3 Vhile pattern equipment is roi truly an item of modernizatior,

foundries must be prepared to construct solid, mounted patterns with core
boxes suitable for mechanized production. This will represent a sizeable
added cost sance very litile of the existing pattern equipment will meet

the quality lcvels required,

17.5.4 Core making must e transferred from moulding departrents and

proper production and drying equipment installed,

7.5.5 {The almost exclusive dependence upon sodium silicate - 002 bonded
molding and core sands must be eliminated and repleced by clay bonded

green or skin dried syslems., Accepiable surfaces are not obtainable with
present materials., The fusion of sand at the metzl interface under hrat
Yo a hard ceramic combination of silica sand, sodium silicate, C02 end iron
oxide makes the cleaning of steel casting surfaces a long end costly

operation and the cleaning of cored holes nearly impossible,

7+5.6 A concertied and co-operative effort must be made by the foundri-:s

through the Chinese Fourdrymen's Association and the Metzl Industiries |

Development Centre to catalogue, classify and ultimately develop svecificaiiors
for vhe base roiding cands in use through the islsrd, Performocnce, nct
initial cost, must be established &s the only criterion for -urchase, The

alternate is now true.

7.5.7 Properly designed heat treating furnaccs with effective automatic
temperature controls are essential, Operation of cars 2nd doors must be
nechanizzd e mer.it rarid hondlins of ercuinzcg into the grera™  medive,

Uniformmity oI te.peraiure wi.hin ize ilurnace cu.amcer must be ascured, ;

7.5.8 While rot as critical in theeffect or ccsting quality ss the itemn

above, it is coneidered that shol blast facilities, heavy duty geos cutting
torches, DC powered "Arc-Air" equirnent for trimming and thapins of risrrs
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and riser vadr, and heavy duty grirding ecuipment with wheels of

proper specification wil] mdahe the atiainments of good surface arvearince
easier, Psycholog;ca]]y, ihis will encoviage the employee to tetier
workmanship, Such equipment is5 algo ecsential o assure g "flow" of coetingg

through thre clearing of operation,

7.5.9 Since most metal Guality ig acceptable, thn major recommendations
are in ladle heating and ladle refractories, When furnace capacity
becomes insuffi cient, low powcrsd transformers which average only 300 VA
or less per ton of Cliasgn can be repliced with hié;h bowered trancforv-tien,
At least 600 1y rer ton of charge will reduce nelting time substantial];.'.
A corrallary benefit wil) be in lower refractory loecses ard in stenl rarine

effectivenese .

7.6 Since most of the existing steel foundries have evelved in one
¢orner of the ingot shop, the layouts are ot efficient, Congestion ig
normal, material flow is random, safe working conditions do roi exist,
Foundries have g€rown without benefit of any semblance of overall Planning
and the result ig chaotie,

1.7 The first and most important element in developing effective ang
efficient growth ig for each foundry to develon a master nlan for its
moderniszation and growth, The elenents or such a study are corntained in

the Exhibits attached to Reference F of this section, It will be throuch

such systematic ang factual studies that scund decisions cen be rade,

Over-investment in new facilities can be Just as critical to the future
health of the compary as under-investmerdt, The economic Justification for
modernisation and expansion can be developed through feasibijli ty studicg

as proposed, Converse’ly, the facts can elso roirt to e lack of Justificztior

vhich ig of equal importance,
8.0 Metals Industries Develorment Centre

While the steel foundry evaluation survey including the technja:1
reports to each foundry required most of ihe time available during the ghort

assignment, ihere were otker requests for orinions and essistance:

8.1 Filot Steel Plart - letal Industries Research Institute

o

Flans Tor tre rew rlov sieel l-rd 1o irvelude oma trv oo Terveas

L}
forging .nammer arg neat ireaiing equiy.ient were received, lleco siendestiosg
for revisicn of the original rlan and srecifications for erui-~enl weaye

Presented and incorporated in the architect's wilan, Pough rotes includin-

thesze recommendatiors are included as Ixhibit G.
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8,2 Seminar — Quality Control on Stoel laking and Rolling -~

Metal Industries Development Centre

A paper on "The Importznce of Production "guiment and "'aterials
in Qualily Comtrol™ attached us Ixhibit H was vrepared by the expert
and presented by his counterj.rt at the five day seminar orgarized oy
MIDC, %he seminar was attended bty twenty-iwo revresentatives from twelve

steel Coiranies and the lMetal Industries iiesearch Institute,
8.3 Yoldirg Sand Investization

8.3.1 The abscnce of standaras which can be used by foundries in
purchasing new sond  for molding and core makinrg has beern e serious

handicap to casting quality imrroverent, ‘

8.3.2 The wide variation among the sands being used in grain distribution
and character of grain, in the purity of sand and in the amouni of zatural
clay and silt present made it essential ihat a coinprehensive study te
undertaken to evaluate existing materials and rrepare stzndards for use

in procurement. The proposed invesiigation to follow the rough outline
included in Fxhivit I is to catalogue all sands in Taiwan identi fied as

‘ foundry sands. Physical characteristics are to be mecasured and the s2nds

are to be tested using a standard mix and evaluated. This progranme has

only just been started. Sieve analysos have been run ard ragnified rhotos
to show grain characteristics have been ctrepared, As yet samples of all
sands have not been collected. The programme is important end should be

given priority attention,
8.4 Air and Water Pollution Control

8.4.1 City and National Covernmerts are well aware of the urgent need
to install cortirol equipment on all polluting sources., Industry '
except in a few instance, has not yet accepted its responsibility to the

comaunity in this respect,

8.4.2 This attitude was evident arong the members of industry in the
Kaohsiung city area attending a conference sponsored by the Tublic Health
Depariment of ‘he city on 2 ay 1972, There ic a lack of knowledge of the

degree of pollution and the means to correct the condition,

€e4e3 IV ras Leen propocai thzi IO develor the technical cr ~noits

to serve ail incusiry in icentilying sourses of rFollutien in zonipling

and measuring the tyre and amount of emmissions end to prerare
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recommendations on the means to centrol the rollutants at Source,
It ig recogniced that technical knowledpe will be required angd it is
Proposed that arrangement can be made with experienceq consulting fiprg

in Furope or the USA for such technical assisliance,

8.4.4 Suggestions were submitted via NIDD to the Chier, 4in Section,
Institute of Environmental Sanitation on a Progr. mye which nirht be
more realistic than the punitive appréach recommended by some of the
"Clean Air Adhecrants" attending the meeting, Ii um susgested tha.i industry
be required first to:

(i) Submit an emmission inventory with details

on the amounti apg charzcter of the 20llutant
by a certain date;

(ii) .. a reasonable length of time (4-6 months )
each company would be reauired to furnish
an engineering rerort showing how each
violating condition was to be correctiend with
a time table for accoriplishment;

' (iii) Each comrany nrogrorime rust receive the
Government agency's anovroval of design and
time schedule for implementation,
8.5 South East Asia Irop and Steel Institute -

Proposed Seminar on Foundry Fractice, September 1972

8.5.1 At the request of the Secretary of the Natioral Committce (Roc)

. 8 suggested outline of 2 prosramme wag trerared., It uag rronosed t-at

& format used by the Steel Founders Scciety or Anerica in runvingz the
annual Technical and Operating Conference rmight erable the seninar to
attract more interest ip breparing and Fresenting papers, By assigning
only one aspect of a.'subject to an individual the time necded to rrepared
& poper would be reduced, Al]l of the secarate Fapers would thep cor.bine

to present the subject ip full,

8.5.2 Tpe subjects for the prograxzme which ig designed to relate
closely to the neecds of industry in these countries are listeq briefly

Pattern Faking ard I'aterials

ledle Practice - Steel

Austenitic ranganeze Stesl] - “eltirg - Pourir._:,:, Heet Tresting -
' Welding

Evuluation of i0lding and Core I'eking iaterials

Qating and Risering Practice '

Steel
Iron -
lNlon-Ferrousg
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Planning for Fodernization and its Economics
Melting }lethods and btractice — Iron

Good Hourekeening - Frinciples and Means

Air and Water Vollution Conirel for the foundry
Foundry Costing - for control — for profit

Foundry Crganization

8.5.3 It will be exiccted that concurrent sessions can be organized

gince inlerests of those ittending will vary,

8.5.4 It is also considered essential to arrange round table discussions

at the end of each day to encourzge excharnge of ideas,
9.0 larketing: Tractice — Promotion - Pricing

9.1 As stated carlier ir ti is rerort the moderrization and exransion
of one or more foundries can be justified on a sound finuncizl basis, only
if the market for castirgs can be exjanded a2t the szme time., When the
foundry is equirped to produce castings at acceptable quality levels it musti
then seek out markets and promoie the sale of its rroducts. A substantial
volume of caslings is produced and used in the Soulh Fast Asia market,
Penetration of this market will occur only through an aggressive

promotional effort,

9,2 The foundry, except for speciality items such as centrifugally
-cast pipe, pipe fittings, valves or hardware does not actually have a
product to sell, For this reason "the Trading Company" may not be the rost
effective medium through which to develon an exparded markei. This effort
must be planned thoroushly. Enginecers with knouledge of the foundry
capability, and a thorough education en the types of markets to be exnlorei

should be assigned to this project.

9.3 An important element in develojing new markets will be an accurele
pricing system which will reflect the work content needed to produce each
type and size of casting [Iricing by weight only can be diszstrous, The
cost system must permit the assignment of direct men hours {or moulding,
core making and cleaning. Then a proper costing rate must be developrd

fer each sigrificant dearitent,

9.4 ‘In eddition to quality andprice the foundry must be able to sup»ly

the customer with accurate estimates of shipping schedule and ex~edile ihe

orders to mecet the dates promised.
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10,0 Conclusiong and Recommendations

Taivian Maehinery Hanuf‘acturing Company
10,1 ¥odernization

The effective mwodernizatiop of the sicel foundry ig feasible
and eeonomically sound provided an expansicn in volume of orders frep
100 tong rer month to 300 tons is attainable witp &ood quality
eompetitively Priced costings, At ap estimaied averace saley pige cf
16,45 per kg, the net rrofit after 4.y would be 11,757 44 319 tons
and ]8.3,‘3 of net saleg ai 450 torg rer month, The above figures
include amortization aypg interest on the Cipital invested, Breek rven
to permit bayment of interegt and amortization of the io=n would

result at 24¢ tons per montk,

10,2 Erection of 5 new steel foundry and relocaiion of all facilitieg
is not a sound venture at thig time. The additiona] volumes nregeg for
a break even ig over four timegy present level, 1p an untesteqd market

this is tgo hazardous,

10,3 Substantia] improvement in quality togethnr with a reduction ip

costs ig essential for inereasged market Oprortunity,

10,4 To attain the optimum results from a nodernized foundry it is
essential that the effeetiveness of the olerating starf be imrroved,

The talent and knowledge of the foundry staff engineers must be annlijed
actively ang aggressively to the task of constantly improving Guelity ang
" Performance,

10,5 It is recommended tha+ steps be taken at once to develon g detailegd
effective Plan for the modernization of the two foundries ip their

Present lceation, Aprroval must be obtained frop the City or Kichsiung

to erect the added buildings needed, The Progremie then snould by

submitted to the authorities for the furds neededq for Step I,

10,6 It is also recomnended that the sters outlined in two re~orts

be taken at once to improve the foundry etarf effectivenesg,

Metal Industries Development Cenire
Foundry Industry - Taiwan
10.7 The rfficient ang lecical modfrnization and fYXTareion of the

. -

founiry incugtiry in Teivan must be carefully end tacrougaly roonneq,

Over expansion or the installation of equirtent too sophisticateq for tre




market to be serviced will be as crucial as too little or none at all,

The substantial force of hard working skilled enmployres cannot be
displaced. Tiquirment rust [Tirst previde a consistant level of quality
and secondarily improvel vroductivity and later utilization, It is
expected that an expansion of the gale of castings must keep pace with

the availability of laboar freed by more jreductive equipment.

10.8 Both private and government enterprise fourdrics rust have the
benefit of canprehensive studies leading to sound plans for modernizatior.
Modernizuation will prove an immediate competitive edge for tie Tirst cone
to complete ncw facilities end the Covernment authority involved in

such a propramme should take cognizance of this and act to -rovide

uniform assistance in develoring the initial costly plarning.

10.9 It is recommerded that the Government sun-ort a contiruation of

consulting service to this important industry,

10,10, To assist all industry in develo: ing acceprtable solutions to
problems of air and water pollution, it is recowrended that trchnical
assistance in measurement, evaluation and design to te nrovided by a
government agency through an organizatlion such as Metal Industiries

Development Centre or Research Imstitute.

10.11 Consideration to permit the import of needed pollution control
facilities at a lower duty rate might be a fezsible vay to initisteecrlier

action to correct ihis cerious menace to the health of the yeople,

10.12 The post assignment to the Republic of China has ~rovided

a seldom available charce to use some thirly eight yeers of technical
and operating experience in acsisting the foundry irdustry in this country
10 improve their perf{)rma.nce. It is indeed unfortunate that ihe activity
was terminated before finite evidence of the nine months of concenireted
effort, Because of the serious deficisnces in equirneni, improvement in
methods and quality w.re necessarily restricted. An awarevesg of the need
for continued technical assistance is universal and action is underwey hy
the Covernment (ROC) to assure a contiruat.on of the good work sta~ted =nd

eponsored by the United llations Industrial Develsrment Orgenization,

10,13 Dverjone carnot be cited fer tte immeacurable aesistzree ~rovided

~

to the exreri during the assiermert in Taivan becrise it vould be

unfortunate if someone wers overlocked. Thanks must go +to all with whom
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the expert had contact, Thisg arplies to his friends at T"Cyat the Tetal
Industries Develorment Centre and to all of the foundries visited,

A special word of appreciation should &o to lir, Wei Liang Lee,

President of “MNC for his vision in Eeeing the need for assistance and

making the assignment go enjoyable and to I, S.C. Chi, Director General

of MIRI for hig guidance and sound Judgenent in the work there,
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VOUR REF:

OUR REF:

May 26, 172

Mr. C. Ce Chang, Foundry HManager
Tajiwan Hashinory Wig. Coe

P

O« oy 0030

Kaohsiung

Dear Mr. Chang,

I apologi
reports @
forvarded to their
Inforatica tb 9
a logical xg
and repornris

[}
Mr. Clyda jagnder s
Practlice xe\ @degz;

1.

2.

3.

4.

Subijcct: Juncricen CQk{QZ;:a . ;:h&myﬂﬁtiwa
< -

ro analyre the rescavch
.he sanples ef sand we

cdehere 1 have analysard the
<4

cad have attecaptod to glve you

agr’ in ﬂﬂzi‘gycail. Copies of their lunices
Gee auliciea Also 1 have had a ¢c3py o8

csoklet on Steel and High Alloy fourndry
for use by you and your statf.

uwe for takiy
nd letters

A base sandfor steel should have an AFS Crain {inznaoss
of about 55 and chould have no more than 3975 on onn

gcreen and 75 to $0% on three adjaccat screens.

Green sirength is too low for good moldability in loth

{ron and steel foundry. Iold hardness attained witi
3 roms vas well Lclow desired levels.

The usc of coarse Perng Fwu sand in hcavy iron facing

does nothung kut coarsen the surface and detract Ixom

the quality of the backing sande. 1 think it sheculd Lo
eliminated.

The usc of importcd US Bentonite as a bond for steel
facing sand should be thoroughly cxpiored. Talwan

bentonite should be satisfactory foi use in all backing

A\
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sands. Econonices may be possi
surfaca quality in blending

5. A contiuning and agresg
"moldiny and core sands
pLroved surfacos ~Nud
defects to ba .7/

-~

OUR REF;

witliout: loss of

i bentonita,

iy to bettar

Lay real dlvidends 4in
@leaning time and fower

~ Sincerely ycurs,

Herbert E, Cragin, Jr.

Expert - Foundry

' Lt e N.

cct Mre W. L. Lae
Mre Pa Ceo Chan
Mr. T. Se Lan
nr. Me Lo Tsad

I. Vs O,
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Summary Report
_ From
Amcerican Colloid Co. -~ Skokie

For
Analysis of Samples froa

Talwan Machinory lifg. Co., Kaohsiung, Taiwan

References: (Coples cenclosed)

Ae TIBIC letter (fle Eo Ciagin, Jr.) 30 Decs 1971

B. Amcrican Collold lctior with 15 Feb. 1572 - |
Ces Research Reports “ 18 Feb. 1572 |
D+ Research Rejorts | 2 Harch, 1972

Eq Rescarch Reports 23 Harch, 1972

P Hethod for betermining Active Clay 7 May, 1972

~ .

' le Two of the samples (5=2 and S=3) of washed sand were apparantly mixad
' Up in shipment or possibly by american Colloid when making their
Sawestigation.

i

1.1 The screen analysis reported by American Colloid for cenple
S-2 ("wu Long fine) corresponds to a seive analycis run by
T™MMC for Pergn Fwu fine sand on December 14, 1971,

242 The seive analysis by American Colloid for sample S=3 (Perng
Fuwu, finc) is very similar to the analysis for Fwu Long fine
sand run by TiTIC,

3.3 We suspect these tuo have been exchanged. Wa are changing
the designatlions to correspond with the correct identification

2.4 In the opinion of American Colloid Nan Shyh Jeau sand in |
somewhat coarse for most of the iron castingse The very lighj
concentration on the 50 screen of 44.3% will give this gsand a
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strong tendeney to Firomcte oxpansion defectse  The iccal sand
will have a noximen of 35% on any one screen and up to G2 or
three adjazent ceresns. '

Sample Se2 (%he Percn Fwu fine) sand according to A, C,
analysis has over 5024 retained on the 40 mesks Two sisples of
this have uLeen tectcd and reported by TUC whilch differ gube
stantially ag noeted helow:

Screen Sempla 1 Sample 2 HE
20 2 1 4.8
30 2.0 3.7 15.0
0 . 37.4 6.7 3.8
50 | 38.8 16.7 2642
. 130 1.3 1401
100 . 54 Y 5.9

- 140 ' 1.4 ' 03| l.1

The ™MMC sample as shown in the first column would be
borderline while sampla 2 would be much too coarse.

Washed sand having a nominal AFS grain fineneas nunber of 50
to 55 and a distribution with o more than 35% on the riddle
bcreon, 22 to 25% on the two adjacent screens is consicared
ideal for most of the work now produced in both iron &rd gteel
foundricsa, C

Fwu Long Pine identified asg S-3 in the aA. C. teport 1s rerhaps
too fine for steel molding. It would be quita acceptablo for

small cores where good finish is required. Zut again with 85%
on two scroens eXpansion problems will exist,

The usoe of Pergn Pwu Coarse dccomplished litile but to eoarzen
the surface and make the sands hard to work with.

-
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2« Dontonite and Clay

2.1 The test report indicates that €~2 which was Taiwan blu2 banionita
will provide satisfaectory green strength at 873 belncoaite and
2.5 to 30, molsture. Hot strength properties are lowe:r than
desired end will ba gonducive to cutting, wachx and othoe
@rosion wulueis,.

242 Mre Sanders coumcernts in his letter of 15 Febe 1972 that testing
by Anericon Collcid of both Taiwan and Japancse bentunite has
shown Lhca Lo be more similar to the caleciuu southern bontonite

* than the sudium bentonite obtalned in western USA oniy. Dure
ability of beth area low conpared to the western materlel and it
would be cupected clcaning costs would be hiche

2+3 Americon Colloid in their report, project No. 4196, evaluates
the "bentonites™ 4in relation to their market potential, Our
interest of course, was whether good steel castings could be
produccd in a grcen sand molding system. Of the four clsy
samples oaly C=2 Talwan Bentonite, was recoxmsonded for use in
molding sondge C=3 and C-4, fire clay and Taiwan clay, have
low water holding cppacity and a very low iva exchange swa
which according to the literature has a prefcund effecct on the
performance of clays; how we cannot say. Sample C-2, bentonditle
has total of 75 whilo C-3 & 4 only 10 and 12.

2.4 It .is recommesided that changes be made in the mixes in ugse in
both iron and stcel foundries for green and Gry sand moldinge
An increcase in grecn strength is nccessary to provide 2 more
workable materiale A mold can be ramned harder, and will
' aﬁft’er less damage when pattern is removed, with proper groen
gtrength. Hot strength is adequate on both ixon facing P=1
and dry sand stecl facing P-4, but very low an P«2 the iron

green sande

2.5 This program will Iinvolve experimental send mixes and testinge.
It is not advisable to makc any major changzs in a gani system

without a test program because of the long term effect of charnjge.
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Tho followsing ig suggested:

2¢5.1 Obtaly from gaad supplicrs or klend frrem avallabico sands
“ & 8llica sand which will have as closa o desircd ro=
pertias as posaible, As indicoted in [“eraqraph 1.6 ¢

- 18 proposed that the following specifieations Le uzed as

a basisg,

AFPS  Grain fineness 50 tu 55
Clay content 1.00% rmoax.

Screem analysis which approximates the followinge

20 } x

30
40 16% (14 - 17%)
50 32% (30 - 35 max.)
70 27 (26 - 29%)
100 15% (14 - 17%)

: 140 6% (4 - 7%)
200
270 2,0%
Pan

2¢5.2 If a pand similar to the above is obtainable, it is
- suggested thut the basic mixes P-l, PeZ and Pwq iron
facing, iron green sand and steel dry sand be uscd as a
basis. Adjustments by increasing bentonito and decreasing
clay should be tried and tested for the desired properties.
Greenr compression should be near 10 psi &nd hot oy
strength over 500 psi. Since equipment is not available
to obtain high temperature strength, a practical test
mold may be used and the surfaces evaluated compared to
existing mixes.

6 The cost of dmporting US bentonite makas concideration of itsa
use remote, On the other hand the cost of clcaning castings,
and repair of surface defects is substantial Wwith prescns

| Rolding methods. A reasonable solution might the use of
western importod bentonite in preparing facirg sand which is to
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bo used {n a thin layer against the pattern. Backing ascnd

for the balance of tiic mould is to be return sond rebonded with
Taiwcn Centonites. The durability of US bentonite would eontune
alego to contribute to the preperties of the Licking sande

One other advantage in the use of Taivan bentonite in backing
sand {3 tho better collapsibility it promotaeg ovexr US beatonlt.a,

2,7 After experimental work to make sure of pcrformance/ i1t may be
possible to substitute some Taiwan Bentonite for inmported in
the frcings DBut careful and continuing cvaluation and control
will be esgsential to protect against future doterderation of
casting suwrifaces.
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3. Hathylcne Blue Test for Active 'Clay

ded It is advisanble in any sand system which depunda ypon tha

retention of clay, to make the needed additions of heasonite
a&ccording to the above test for active Claye The values can

be calibrated against the green strength desiced in the
backing sand.

3.2 If come returcn sand i3 to ba used with new coad for freing

it i3 ecsential to uge the above tesgé to measure the {otal
bentonite riecded to bond the mixture.

3.3 A copy of the test procedure used by one U,.s,. foundry ig
attacheds Also a brief outline from American Colloid on
the Clay test is enclused. 4
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4. l'52ding Sands -

4.1 Amorican €olloid aleo commented on the four relding sanda
forwardcd as P-1, 2, 3, & 4. Although some of the coinents
are discucsad above it will be advisable to swusarize theose
comments as followss

4.1.1 P=l Iron Facing

This is obviously the sand identified as Noel fou hcavy
iron castings. With 50% retained on tha 40 seccon or
above, this sond will not permit a good £inithe Pere
wicn’.;illty is higher than 4is required wnd the sond is l
hard to work, ram and finish. Cnly wvecry heavy centings
of graphite will previde good finishe. OSieon conpression
i3 low for best molding conditions. Dry strength i3 quite
adequata. Elinmination of the Pergn Fwu coarse sand addie
tion should L explored.

£.1.2 P=2 Greca Sand, Ircn

’

The Fvu Long sand appears in the seive analysis run by

American Collouid Co. to be finer than the raw cond « GFEN

73 to 65. Howaver, this differcnce may resuvlt from variae

tion in the product supplied by the sand distriluter. i

Green gtrength is barely adequate. The combination of Talwa
Trrvia bentonite, Taiwan clay, and pitch do not yield aecceptable

hot strength levels. Adjuatment to the cand mix must

be studied,

4.1,3 P=3 Backing Sand

So many different base sands are used in the irum foundry
producing a return sand of very broad distributicn. This
will have a large surface area soaking up temper water -oo
easily. DBond usage will be high and mold wall movement
prevalant. 15% of clay and pan will tend to tighton up
the nix and reduce permeability. 100 i3 low for tha

mixe also moisture content at 6.9 is toa high. '

b ’ 4.1¢4 P-4 Steel Dry Sand Facing

Green compression strength as mentioned above ias too low.
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Incraase bentonite and reduce clay whilo checking
pexforiance at elevated temperatures using a test mold,
Clay content ig very high and sand dictribution quite
broad. The seive analysis does not losk like the tegts
previcusly run en Nan Shyh Jeau sand. Perhaps, thig

nix included somo Q‘.:O2 reclaim which would tend to broaden
the distribution., '
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Se¢ C2r¢ Bindoss

9.l The corn stareh 13 nuch lower in den'sity and solubility than
the norially used gelatinized corn flour. Taere is ho direct
evaluatica of its pruperties as a foundry sand additives

5.2 Both Lin.2il and Tang ~o0il are considered to he applicable as
core binderse American Colloid oil at 1% had about 13 times
the dry tensile strength of cither of the materials used
heree 1t chould be noted that only 1% by welaht of any of tha
0il binders gave good propertics. In ovcess of this only
increases deying preblens and gassing in the nold.

6¢ It is suggested on the basis of these reports that a sand evaluation |
program be developed and initiated. It must include the fecllowing: g

G.1 A base cand having proper distribution and freedom froam clay
if used as a core sznde

G2 Improvemant in green compression strength for all grcen and dry
sandse :

1
Ge3 Increase hot strength for iron green sand.
6.4 Improved gnd more selective screening in sand system to .:oduce

broad distribution. More effective duszi axhaust to remove
excess fines nust be considercd.

GeS In connection with the stcel casting training progren in green
gand molding, mixes must be adjusted to obtain normal steol
molding sand properties. No progress toward inproved quality
can be mado unless this is done.
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- Mey 17; 1972

r. Vel Lieng Lee, President

Teiwan M¥achinery nanuracturing Corp,
P.0. Box No., %0

Kaohsiung, Taiwan, R,0,C,

Pear Mr. Lee, °

It i my belief thot the successful growth ang pProfitable per-

formance of the foundries at T.M.N.C. will depend as much upon

changes in organization and £00d nanagement gy upon the instgll-

ation of modern facilities ang methods, Certainly, without gpub-

stantial investment in new equipment, there cen e no growth

or essential improvement in quality, liowever, 1t 1. ny opinion

that considerable improvement in quality and cost is feasidloe,

" provided only that the foundry etaff does Ploperly the ol it
knows how to do and agreesively seeks better nethods and quality,

Faged upon the liniteq analysio made in Preparing fcauibility
ctudies of g lechanized Iron Foundry and Proposition I for
Steel Foundry modernization, it would not appear to be a fin.
ancially sound investment ¢y relocate either steel or {ron
foundry untiil sufficient volume is aosurcd to madntain the
foundries at Go Per cent of capacity, The engineering study
vihich should be nade now, beforae any action ig taken, choulg
include the following clements in probable order of Priority;

1, Modernization of the steel foundry 1in the Present location,
This seems to be the most logical angd basically essential need,

3 Installation of air pollution control equipment to meet the .
standards of the City of Kaohsiung for the present location,

4. When the economic climate is suitable ang the steel cagte
ing volume ig sufficient to Justify the move, construct & now

steel casting plant in the Proposed new locaiion and trangfer
Operations,

5 After the new gteel foundry ig orerating at expected capa-
city and quality level, erect the propoged new iron foundry,
This shoula be planned to utilize much of the now equipnment
installed for the steel foundry modernigation in Step 1, 1t




Wr, W. L. Lee ‘ May 17, 1972

must also provide for the Integration of steel and iron casting
operationc whercver quality and compatibility permit,

The wbove 18 to Ve a compreliengive etudy end will provide the
needed facto and cost data to permit T M0NLC, nanagemeni and
directors to cstablish a prosyonm which ecan be adequately justi-
fiva financially, I would Le Plezscd to review the attached
Buggestions with you and cupply any additional deta required,

It has teen my privilege to work with you and your ataff under
the oponsorenip of the United llations Technical husistance Pro-
gramme, cveryone at T,ii.i0.C. hes been most cooverative and
helpiul t{o me, they have all bLeen nost *olerant and patient

in brideing the lonpuage barrier, 1 hope I iLizve justified

Your decision to call upon the U.N. for assistance.

It appears likely that my work will convinue in Taiwan on
another basis, I trust I will be able to continue ihe work we
have storted, :

I wish you the best of luck in your growth for the future,
Very truly yours,

Herbvert E, Cragin, Jr,

i
I
i
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' nent to develop the staff eniineers’into en effective rupervis-
ory force, using initictive end their imagsnation in the every-
day operations, as well as in developin< eolutions to lhe many
operational problems, Pop manoement riust bYc preparcd to pro-
vide full support in this erfori tecause without their active
eupport, a ncjor improvement is not possible,

1.10 The developnent of a strong, arressive management
team is esseniinl for the growth and improvement in the opera-
tion., Ceriainly, in view of the ryroposal For the modernization
of the foundry focilitics in the near future, the foundry staff
will have a tremendous job to do and it must be capable of doing
it,

|
1.9 In rusmary, pooitive action is necded by top manage- 1
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2. CLaatins Quality, N

2,1 The most critical handicap to pgrowth and inprovenont
in performance ig the lack of consistent casting quality. fThis
ie true to some decree in all three {oundry operations; iron,
non-ferrous and steel, Becausge of the norve severe demands on
naterials and methodg imposed in the manufacture of stecl cagte
inges, quality deficiencies are greatest hera.

2.2 'The absence of even sinple mechanical equipnent places
severe limitations on quality perfornance, particularly in <the
stecl shop. This has forced a too-ready relisnce on sodium-
silicate as a binder and limited objective thinkirg about bet-
ter methods and the obvious advantages to accrue fron change,

2.3 The most frequently observed defect in steel, iron
and non-ferrous casltings has been shrinkare and othior defects
relating to cating and heading, This deficieney is not related
to cquipment, but results often from an altitude of conpromnlae,

"The proper riser could not dve applied bYeecouge:
“The pattern belonged to the custiomer; therefore,
it cculda't ve changeds
"The properly located riser on the aluminum fan
blade couldn't be cut off;
"¥our risers instead of six were used because ihe
¢ope wouldn't fit on gix,"

2.4 Poor risering results beczuge the woulder is not
closely supervised, fToo many risers in the gtecl foundry have
contact dicmeters iarger than the riser diametér. Risers are
not properly placed over heavy sections and froquently'where
padding 1s needed below riser, the paddirg and riser db rot
match properly, resulting in an unfed gection end consequent
shrinkage, '

2.5 Gating is too often applied for convenience rather
than as an integral part of the feeding system., In pard, grate
ing practice wilil deviate from the ideal because of the exten~
sive dependence on floor, sveep roulding, Unfortunately, in-
ternal and surface quality of the casting suffers,

2,6 The staff hag the technical knowledge and experience
necessary to plan and produce sound castings; but they must bve
encouraged to use it anag to insist upon the needed equipnent
and tools to permit proper pattern design and rigeging,

2,7 One recommendation made in the letter report of
Karch 28th would certainly minimize the eccurrence of a seri-
ous defect in all castings on an order, Reference is made to
pParagraph 7.1, with particuler emphasis on "Pilot or Check
Castings", %he establishment of a formal procedure to accom=-
Plish this is strongly urged.

2.8 All of the above points have been detailed in reports
to the foundry staff and have been covered in 2 nunber of peg-
sions on "Gating and kisering", Further, vhenever specific ex-
auples of poor rigeging have been discovered, they have bveen
brought to the attention of the staff wiih suggestions for
correction, .
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) 2.0 Obviounly, prceent moulding methods have much to do
with poor surfucesg and the presence of non-wet2llic inclusiona
on copec surfacen, /Alihourh the sodium silicate Usnded :mould is
herd and hes hich dry sirvength, the mould nmetal inierface is
porouc and conlaing untonded sand grains, 7Ziveconite wach does
1littlce to improve the conaition. A8 a verult, burped on and
fused suud is e reguler condition requiring maay hours of clean-
ing tiue,

2,10 while it may not be poosible to eliminate cempletely
the uoe of sodiun silicate as a binder, an effort must be made
by the stafry to Lry oihoer materials and mould wmaking techniques.
Certainly, the opevating staff should be dissatiefied with the
present situntion, sxcessive cleaning time and gencrally unsat-
defactory surfrces are oufficient rerssons tu initiate a seorch
for a "better woy", At lecot two foundries in Taiwan are pro-
ducing noulds without sodiumn-silieate, vith even limited moch-
anical cquipnent, the conversion tc¢ clay btonding is feasidvle,

2,11 Another impertunt element in produeing pood ouslity
castines 5 Yhe use of ro0d pattern egulipment., Patterns nmust be
well made, with adeauste dralt, and so0lid and well cnourh reine
forced to permit thc mould to be remmed hard without domaging
the pattern, (lweens, ckeleton patterns and core boxes do not
pereit the production of a high quality mould.

2,12 In the iron foundry, the eand lacks green atrength
and compactibility. As a result, cutting and scabting is preva-
lent, %o countecract the open grain of a poorly ramued nould,
graphitec wash is upplied much Yoo heavily, It is doudbiful if
the mould is completely dried, and so moisture migrates back to-
vard the surface, Since the thick gravhiic wagh is subatanti-
ally impervious, moiosture will concenirate behind the coating,
producing serious blow holes when pourcd, '

2.13 The practice of wetting down tho old sand in a mould
after removing the casting and then rarining up a ncw mould on
the o0ld base is poor practice. Work is saved and perhaps the
worker benefits in his incentive pay, but the high moisture con-
tent in parts of the mould could contribute to defective or bad

castiings,

-
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Essontial_gbgilitien iceded,

3.1 Steeol Foundry,

Ladle heating;

Storper drying;

Incrensged pover on 4-ton furn:ac transfermer;

Stationary sandslinger, roll-over and r.ould trang-
fer moulding sygtem, Transier of motive slingcr,

Sand Preparation ang delivery with adequate dugt
collection,

Shot blasting, ‘

Arc~aiyr power pources for casting ~leaning,

Heet treating furnace for quenching niph uanganesge,

Separation of core nmokins frow noulding end ine
8tallation of core naking hachinery, ap well ag core
baking overs, .

Collector ang hood for electric oye furnace furec
control,

3.2 Iroen Foundry, , '

Scrap handline and charging at the cupola. Just
and fume control,

Sand delivery for small casting noulding,

Squeezer ang Jolt sauceze atrip noulding machines
with moulad handling eonveyors,

Shakeout ang sand return,

Complete dust control on gand systen,

Separation of core making from 1moulding end the
installetion of tore meking ecquipment and core drying

No beke core naking system for large corey, with

continuous mixing and delivery,
"€er return sang storage,

‘Reerrangerent of sand processing to permit uge of
pneumatic reclamation of moulding sand, instezd of Cou.,
oand. (lNote: Conversion of steel foundry to cley <
bonded sands will eliminate the nced for reclamation of
€0, sands,)

Efficicnt hich capacity grinding equipnent for omnll
to mediun castinng, Casting handling conveyors - gepa-
rate cleaning areg for :mall to aediun veigsnt castireg,

Metal handling and pouring conveyors for snall to
nediun castingn,

3¢3 Non-Ferroug Foundry,
Conversion of coke~fired erucible furnacee to £as
firing or replacement with high freguency induction
. melting,
Installation of small noulding machines and sand
system as required by volume,
Expansion of work aroa to include cleaning ang
finishing facilitiea,
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2+4 Connideration et the present time of relocating the
entire foundry overation does not appear to be reagonable, Alno,
overhend couto would increoane if only the csteel foundry wvere to
be moved cince many service facilities would lave 10 be dupli-
coted, Further, a cubstuntial increuse in volume, botn in
oteel rnd iron vould ve reauived o justify the coet of reloe
cation and to yield a profitable operation,

3.5 The most practical epproach to the modernization of
the iron and steel foundries 13 to develop realistic plans uge
ing existing focilitier and vuildings to tha fullest. ‘The stecl
foundry will roguire additional vorix arca to perait on coffici-
ent laycut for rioulding, core making and sand preparztion.,

Since mechenizotion i3 to provide increasedi capacity, additional
work space is absolutely cosential,

3.6 The cost and quality advantape resulting from the
modernisetion is certain to provide on opportwily to cupand the
foundiry outpu* and permit the development of 4 lerger export
business, ac well as the nonufacture of castings row being {n-
yorted us elcments of nachinexry, railroad cers, trucks, ete,

3.7 A program of gradual modernization and exprnsion is a
great deal safer and will lead to better long-range profit in-
provencnt than the sudden expansion that would have to result
from the construction of a new foundry,
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4, Patterns and Pattern Storape,

4.1 lMNechanization of the noulding and core meking functione g4
going to mean a subatantial investucnt in nevw pattlern equip-

ment, It i3 onc of the rajor keyms 1o fnprovea cacting quelity,
S0lid pattern equipnent with well-rauned moulds ig an eszen-

tial step in qQuality smprovement,

4.2 Patterna now ore costly end will Ve even more gso,
Proper atorage, protected from the veather, 1is needeq to moine
tain this investmont in upable condition,

L

Tt
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5 Hounckeepine,

5«1 Yrogress has been made during the past six months in
moving: olrolete material and cefuse fron vork uzreas., Untore
tunately, the job has never boen complcted, It i recognisued
that dispos2l is an cxpense. On the other hand, working around
and over piles of sund, flasks, slag and other rubbish also
adds to opcrating cost,

5.2 A further bonus from ¢ood housckeeping is the worker's
attitude toward his own perforannce. Ii he muet work in a
poorly kept, disorderly shop, his work i3 more apt to be
equally as poor., hile a clean, orderly work vplace is no
gucrantee thot Letior workmenship will result, experience has
shown that work habits ang quality impreve,

5.3 Since & report to the Foundry ranazer, dated Janu-
ary 31, 1472, has been prepaved outlining the genoral program,
with specific details includcd in menioranda to iir, K. H., lisu
dated rebruary 2 and 3, no further elutoration is needed,
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6. Marketing nnd Customer Serviee,

6.1 It in my firm belief that a Jobbing oteol foundry
must have an eficetive and knowledgeable calos orcnnization,

6.2 This organization must be constantly searching for
new opportunitics, as well 83 maintaining propes contact with
reguler customers,

6.3 There must be immediate reaction to cusiomer come .
Plaintc about quality and delivery, '

6.4 It ip esaential for continued growth that delivery
promiscs and cchedules be realistic and maintatned, ‘hisg
means an asgressive and effective Producticn Control end i.x-
pediting Department vhich can obtain action Lrom founérlcs and
machine shops regulcrly, ;
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7. Coatinn and Sales Pricing,

7.1 The cales price charged for eich caoting must re-
flect the standard work content involved in yrcdveing the
casiing order, Avorages are not accurate ang coannot usocure
profitablc pricing, Costs according to veipht vill under-

- price coupliceted, light eastings end over-pricc simple,

heavy castings,

7.2 A review of the entire pricing procedurc would be
advisable, Significani cost centers must te selected and
the work content involved in processing costings through
that center menourcd Ly some reasonably scecurete nemng, The
Control Department has reviewcd accounting data sheets DIC-
poared by the ttcel Founders Socicty of imerica a few years
ago which sunply useful procedures to be followed in develop-
ing true prodict conto,

-




8. Ae indicated in the firgat raragrapn, the firgt 3tep in oVe
tainingy ap «ffective operation is to develop an or:cenization of
*ncnerers”, Inch nan, fro= foreman to atnager, should hove his
autnority and responzibility defined,

e.1 Repulor otr-te meetings zare to ta scheduled, et which
each member chould be encouraped topartiedirate fully &nd to cxe
prees opinfons anc mokg reconmendations, fThore munst be & ponie
tive and active cTfort made to have ren ot ell levela cont~itute
their own opinicns ang Judenents,

8.2 A repular progrem of auality improvement muat be forne.
&lly ectablicheq in vlider 211 tre tslent aveiloole is brournt tp
bear on wisatisfrcetory conditiona, A list of vuality deficie
encies should be Irepered and priorities estobliched,
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1. Sumnary

1.1

1.2

1.3

1.4

1.5

1.6

The mol:enizaticia of tha exieting steol foundry by ercction
of a 15 3t 54 mater buslding vast of the main foundry and
clozinus in the storage bay wesd of tha clecandng room iu foasiblc,

Equirnent 45 to conagiut of rand preparation and deldvery,
staticiiry sandeglingor molding systim, cors making anag
drying cquipment, shot blast, heat trcating for cleaniuy in
additizn to improvencnts in material handling and mota)
Femoval copability.

The pzenvaed progrem is to cost NT3B0,000,000 which can be
broken in to steps os 3

1 13,096,000

II 23,661,000
1171V 18,133,000
v 22,554,000

v 2,499,000 (If required)
Cutput on one shift of 450 tons per month 1 planned to tnclude:
) | xicting work 111 %Yonc

Railroad work 208 Toas

New miscellanacus 131 Tons

At an bvarago sales valua for the shova work of lT$16.435 per
kilogran an average net profit of NT$1,535,000 per month cr
21.5% ¢ sales is attainable, conasldaering interest at bdjey
& fiftecn year amortization of tho lcan and 25% tax on gore
porate income,

This 15 considered highly attractiva and tha project shuuld
receiva serious consideraticn by the nmanagement of Toi-an
Machincry Mfg. Coe and the Kinistry of Lconomic Affairg,

I'd
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le7 From 412 tiwe the preryram receives approvael by thae goverrment,
1¢ 19 cucacted tice yroject aculd ba complsted within tudy yesrs
proviced a coupetant orgeniszaiion can be aszicned to tie
enginulrisyg plunning ond installation supervision.

1.8 The {:sxtance of this last pust be ctroagly cophasizeds  Such
& projeet cannot he directed by the cperating cteff. 1f it is
atlcapted, both preaant operaticns and the now project will
sui'fer, '

1.9 With rrrrect to the phased pregrem es detailod fn parcgcaph
¢ 1.3, 2t waust ba rocognized thaté engineering planning of thoe |
total vroject munt be completed Lofore ony aingle step ke
undaertaran,e -

110 A plen nns been prepared for a completely new foundry (T a
aifferonc altes wctadla of cogt estimatas and profit putene
tial ora kaing prupered and are to be gubnittcd as a susplew
ment Lo this renorte

lell Since tils proposal is predicated upon tha inclusion of 100
car sct3 &f railroad castings in tiic forecast, cquipnent and
layoul rave bean designed to accommodate thin clags of worke

If a change in product mix or charscter occurs it may Le
aescesttsy to alter the equipment planning whwen the projuct
is unicztaken.

1.12 It 18 cctimated that cowpletion of estey IX to include cleaning, i
sand gystam and motive sli - .er will parit a reduction in
gross c~sts at no increase ‘L-. volume above 111 tong per month
of NT3%,270,000, while this ticure doas not offsct intorast
cost an! increaged taxes it will conirilute and ease tha coat
burdea vatil full voluse can be attoined.

Details are shown in Exhibit Oo)

)/ Annexed as part of final report; please refer to page 236.
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2.1 The ;«r:.-]..'.aina:y rhaga of thig study 1s to davalop tha G-qutp:r.c.'zl'lt-,

\

facilislaa ang bullding mod&i’wauona hauded to permis e .
producilon in the braaunt foundry of one hundred setg Das ponth of
side iiaaaa, bolat.zo, couuplors and othox rallzoad bogin cante
ings L4 addition to the Fresont average output of 111 tean
por muillh of castings normally producad,

2.2 For Crrarsion a corzlete nayw foundry layout 15 to Lo prayaved

for thn above work 3532 but with expanzion potentianl es tha
don.ang increnses. ' '

2,3 Estimztnd operating costs ara to be calculated for Lokn LECes
positicng, ' :

204 Egtipiing equipnent and builcing costs gre alsd to be prepared
- 89 & tovnleta econumic analysis of the fuosibility of guch )
PEOQr®s can be meule,
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3¢ FORLCAST UCHR LOAD

ded L3 doetailed fn Exhiiit & the proposcd work load to include
100 scvi ¢f rallrcad Loegie coctings ow! 111 tons of exicting
worls, Doded woen tic aveenge Ine Juie, July ond August 1971,
wlll purovide a eacting durand of 319 tons per month.

3e2 It musit ke recognined that by moduernizing the ntee) fou AdRY,
the instullaticn of wven liited nechenlesl hindling ard
produciden molding fuailitica will Sncrease melding por Juctivisy
suboteeidadlys  TO gerupe’s rreper 10w of work Lhiu
and hord tzoating, it Lcconen nocessary to provide ba
produstive facilitl:s here alzd.

r }

de3 The pridnzsd work lua of 312 tons per ronth will not uviilize
the rovy treodlitlcn 40 sapacdtye  With nermsl productivd Ly the
foundey I8 eapeble of AZ0 tons rer month ¢n cne ohifte Tils
is deivad froa caleulaticns uzing mold preducticn rate e
hour i} en averajz waight per woeld &3 ahown dn Lxhilie M8,

3e4 Criginzlly $t wvis enticipated that a cope and drag mold unit |
for GUO x 200 floskr would bo included {n the plenned Lo 1}.ztie9§
With & jolt squocys strip high pressure wolaolng aschin g
@qulyoeni with flask end nold hsndling conveyor,; a wold nutput j
(Of 120 mwlds per diay hs attcinable. At an average weliind of
02.8k¢ per wold the jwecuctiva cutput of thiz unit would be
nearly 200 tonse Tilis weould cicecd the wti.n't'm demand for
this sixe range of castings suwistantizlly and would provide
& total capacity on one ahift: with the other molding ﬂ.yuttiu
of ovay 700 toug. '

3.5 Por thia reason initlally it was deemed advisable to ccirbine
the wer's availsblo for unit 2 with the larger cize flacks on
unit 3+ elinger loane Space has becn provided for a future
unit 2 ingtallation. '

L
-
d
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6 The now slee) Leundey dovelepsd gp Proposition Ix wily Wiimavedy
have & Capecity of naarly 1056 tons Per monthe Thig zpp CXCCey s
8ay peusible demand fa the feresaeable futura, Houever, tha
v dncdug..a of guitadle equirnent for gmall castings, mecium
 wedghs Cusbings in pProductlion qusntltics, medlun to larue

Castl::; 1n Jolbing 1atg and & floop rolding wutput soutint

gfaator Lhan at PECEEAE establiskon a nalding preductica

capac..i,; of 1000 tuns per montp, For long range Planning 4t

18 ogsiaiial to plea for thig g:cw_tfx in a ncyw fcundry,

37 It wust ne antleinabey, hewever, that with nedern focllitics,
superi. Quality ceetings at capetitive prices ahould provice
[ ce:.-;.‘t(-uti\fo "edget and that W work can ba aliracted Lo
utdlss the propoged Capacity. ‘Yha €2zability to proluce
RUSt 1 cneed the devalonaznt of ney ordara,

L

.
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4o DESIGH DATA

4.1 Data insluded &n Exhidbit € haa boen daveloped fron averages
on tha presont class of work, and the molding data on the
rallciad castingg.

4.2 It Lo cusmarized &3 followss

Caeting 1 shifg
_Deinand capaeity

2oy of Geod Castings per month 319 T/mo 459 7/mo

Ligudd metal demand 472 T/mo 727 T/m0
Sl Requircment 1iolding 129 ?/day 1CO P/doy
Sand Requirement liclding 17 T/he 21.5 T/hx

$and Raquircment Core 12 T/day 13,5 T/day
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Descripti~n ef Paulpmant and Pacilities teaded for Modornizing
the Lxisting Fourdry Pocposition X

S.l

S.2

The nedoaxnization of tha existing steel foundry 49 to tenuirao
machinieay rolding equipnent and ¢ha esscntial cupporting gond
preperatlon and delivery system as well as reld and flagk
hendling facilities, Sinco, zuch equipmont will insicasa
mold £.:xing productivity, it 4g cuisentiel that other denarte
zents L3 equipped to freceas the sama volune.  This arnlies

to cori making which ean he most effectively perforisd in a
separafa department ond to cleaning which rust be systoaatizod
and ecilpped, The rriscipal equipnent needed in the clozning
departiant is to includs shot blust, are oir cutting , d otradclitorm
ing preyg and haat txeating furnaces.

Melting

Are Furaace capacity s adc;;uato up to about 450 tons per ronth
providud sufficient wnld storage area is aveilable to rernit
pourliiy on three shigta, It may be adviszble to consdder an
incruaza 4n the trensformer capacity to pProvide nore frequant
heats 24 moro afficicnt use of £flogrspace. Cost is not
includaede

$.2.1 Zdequate ladle heating and stoppor drying and haating,
faeilities are to he required, S

$:2.2 inside secrap storage 18 to be provided in the aouth end
of tha melting bay so charges can b~ wade up using the
ovezhezd crane and nagnet. This will roduce labor cost
and assure moisture free 8Crap.

5:2.3 An accurate chorge noke up scale 1z essenticl for contcol
&2 chenical anulysis and efficient utilization of serap.

(




e
Se3 HOLDING | )

Se3.1 Litle 1A and I = Small Castings

Cny Jolt squecse poldiyng machine for up Lo 400 x 420
Llanks 43 to La uwaed for doth nalch board and hard
Licwed 1oosa policinse Koullexr conveyors for 1old hangle
429 and a csintle monorall for pouring oza reguirade One

vechead sand aupply hopper ie to be located over the
nishinea

5¢3.2 Unlt 2 Spell o mediva sdee cestings (10kg = U0k3Y, . Cpace
4a to bea providced and fasilities planned for tha fuiure
dnstallation tuo jult snueeze atrip rolding machines for
pn 800 x 800! f£lask zizee As indicated in peralruph }
3.4, tho work which would normally ba preduced ¢n a
polr of jolte:cucczew~strip molding machines is ¢ Le
iacluded 4in tha slinger loop until the demand justifies _
the installation of molding equipment for 800 x £C0 £lask.

$¢3.2 Ladt 3~A, Staticnary gznd slinger - mold loop.

For maxipun £lexdbility consistent with good cfficoncy,
& 1olding locy 19 to be planned for COO0xLCO to 1500 x
1500 flagk sicese The equiprent required is as followst

- Stationary gpoed slinger or hydra slinger with two
apoad rarning head having a naximnum capacity of up
o «7 mat)s. tons cf rammod send per minutes Control ‘
stand L8 to be geparate fren slinger end floor wounted. ‘
JMold roll over and draw machine is to be arranged for
Zoll=in and roll~cut of pattern and mold, Maclh:ina to
de sized to rocoive a 1600 nominal width flanke

- FResk and mold hending system i to conaist o2 roller
conveyors or mold cars running on a track. Systuem 4g
to be arranjed g0 power can be applied as and when
royuired by production demand,

An overhoad crene 1a to be installed to gervice the
core~-up and clcgo area,

-
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€:3.4 Untit 3.3, speetal molding unit for reilroad 8ld2 froamo
<td bolstae cestings,.

Tha 2.5 meter £lasks required for these castings sra

t3o lony for the mold leop (34)e  Two Gtripedies mashines
are to be insinlled cnd leccted so the atationexy zsang
Blinger in uni% 34 con rem ¢ach mold ¢ a draw 12:chifne.
idthoush a sin:la meching could bo uszed 4t would requigse
pattcrn'changr.:a for the cope and drag ond would cauplienes
the preduction of counpleted wolds, ’

5e3:& (ihar equipnent raquired for unii 22 {ncludes &N Gverhesd
crane for fles: and mold hendiing, mold COoxa=up nd
closing, cneshat aip Jot type deylng oven for ghin drylsny

uvashied wmolas,
5¢3:6 Unlt 4 Ploor i12lding

Although the numver of large costings 1s not Qreni,
| fawdlitics for afficient Production must ba provided,
Since, cnly cna or two castings oare requirad froa each
pattern it {s probable that conalderable swewp relding
ulll atill bo nacegsarys ’

future plunning nust consider the need to roduce labor
Costse. It i tharafcre blenned to relccate to tho steel
foundry, the existing sotive sand slinger from tha Lron
foundry vherc it is of enly Mmitod potantinl usce It
iy to be located alony tha oast wall of the main bay
botween coluuns 9 to 12,

30'4 SAND DiCPARATICN & DISTRIBUTION :

The ccaversion of substantially all wold prosuction to groen
or skin dried molding sand fren the praosent sodiun silicatce
C02 horiened sand i3 considered esgantial for a modernizced
foundry, .

While the proposed nolding practice will require substnntial
cost i convecrting the pattera equipment to colid pattucns
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from ci03p or tkaleiin oquipnent, the fomprovement in easting
gurfarc s, acse of shavrout, reoduction in cleaning tizs ond sond
cost il appear to bo stroay reesons for cunverclon. “he
inercioe in produstivity and reductien in nolding cost is to !
partisity ofizat tha fnurease in pattern coste

5e4e1 8 neak Gozsnd ¢f 38 tony of sand per hour will requira
the mulling capenily of a Deardsley &nd Piper CimB
ellor ab 63 B/hr er tud olnpson mullors having a
¢spacity of 1.6 tons por charge en & 5 minute cycle,
T™ha efficleney snd performance of the Speed ruller
dietates its conrideratiens The balance of tha cand
¢ roten has been pized for 40 tons per hour althougn the
prerage usage will not exncecd 25 Tons/hre

5.4.2 "3 pysten 1o to included a shakeout, 2nd gpill pand

- . grates and heppars, convayscs end elovator to daliver
return send to ctorage bina. A rotarxy breakor zakeen,
G fine coracn ol magnotic separator provide for the
cloaning of retuwrn sand £or reuse.

1

S.4.3 Cooling water and moisture controls arc to ke provided
in addition t0 a nullor cycle control, 8o that uniform
pand can be prediucada

S.4.4 A prepared sand clevator and belts are to delivar sand
a8 roquired to thue stationary slinger storage bins and
to ehuics for fecing and floor moldinge Autcnatic leval
ceatrol on alld sand bine is to be included.

8.5 CCRE ROM

$.5.1 Core making fecilities are to be separated from moldinge

Specialiscd equiprent such as coxe blowsrs, sand pro~

- poaration and core baking cvens ara t9 provids groater
efficicnzy in producing the high quality coces needed.
fech facilities will pexmit the use of oil or resin
bonded suands instead of godium uucnte—coz core sand.
Roreover, impreved shakeout and reduced cleaning time
will become esscntial &s volume increases.
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5¢9.2 o211t 2an ghal) include batch type cure ovans £or rack
Qoading of cores. Core blowers and core roll over
Eachines ere to ha installed ag epecdfic neads fo»
priduetion devolop.

$¢5.3 It L5 also considered that conversion of large concs to
& NC=DAKE tyra of binder will provide advantagose Howe
€7arg until paterials becoase evailnble at a reazoasble
€20t it will uot be considered iu the first phags of
ti:a progren.

5.6 ROUGH CLANING

5.6.1 T2 convaersicn in the foundry to modern gsand prretices
in molding and core making and the inetallatinn of
efficient molding oquipment will contriLute sukabantially
to a roeduction in chipping and burnirg, The imstailatic,
6Z high capacity blast cleaning facilitics and the uge
o6& carbonearcezir blast for removal of fing, riscw pads
and burnedeon sand will provide further officiorcier in
the proceaniny of castings thru cleaning.

8.6.2 ¥® 43 proposid to recform rough cleaning before haat
treatment 4in the east bay of the foundry between columng
9 and 12, Lquismont fu to include & hanger type ecnveyor
blsst cabinat, cas cuttirg, arc ailr and welding ciuipment.
This facility will have the caracity for up to 500kg
eastings which cmounts to BO% of the total voiuma at
450 tons per month,

54643 birxrge castingas above 5G0kg are to be chipped, blastad,
have gates end rigers gas cut and trinmmed by arc alr in
the main clesning bay between columnsg 5 sand 8. Ilew

- &quipment required 4s to include a laryo room bleiut with
rotating table having capacity up to a 3 x 4 aeler cant=
iny, and arc air and walding power units.

. e
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Se7ed Livw car typ~s Lioxt tresxting furnaces with pouer o erated

5¢2.2

58 CASTIi S ¢INISKHING

S.8.1

$:8.2

85.8.3

$.8.4

griund in the nlio baye otand grincders and swing {rema

cws atd door 1iflo aro €o ba ingtullad katween calumns
C tnd 8. Cars wee &5 by londed in tha bay now nzod for
casting storaoe With vator and oil quench factliticos
¢ad an ade Llasl gratey propec heot teeatmant of a1l typos
€2 'caatings In woights up to 500kg and 8loo Lo 2.5 x 39
oters can be ccconnlishode

A
‘i
!

4t g conuidurud tho eqddsting lorge cur type and the two
e.lactric resiutince furnaces in tho main bay arc sore -
Lhan edequate e all custings over 500kg.

«<ksr heat trestwont all castings are to be desceled in
the large roca Lyps blast cabinet, Doors have becn pProw
vided at both cnds 50 tho car can be loaded and wnloaded
in clther the rein buy or hLeat treating bay of cleaning
LhiNe

i
:
All small to modlwn castinas except rallroad sida fromes, j
Sidsters, codplar Lody ead Lrake bozas are to be finlgh

§kindiuy oquirment are to be instailled {n this bay betwesiy
cilueng 4 = O, A walding station and a straighteaing ]
pxess are to o Inztolled as and when requlired, 4

lailroad castings are to ha diuscharged in tho main bay ,
&d loaded on tuwo xoller conveyor lines served by qariadiy;
&ad chipping stations along the east wall of the nain
day on 2ither erlde of the column line. Two swiny freme
grinders, a stridghtening press and a welding ztation
are to be aupnliede Ak the inspection area a prebe typo
meganflux is to be provided for the inspection of the
ctitical railrend castings.

rakge castings nre to Lo blastad after heat treatment
end ground and ckipped for chipment in the wain bay.




- 63 -

S.6.9 Costings for shipment to cuttenera or to other rlonts
&8 to be delivered when finfshad to a Shlpping Connpte
rank locatod st the scuth cnd or tho hkeat trecatiiy bay,
Costings for rouch Rezhindng are to be trancferrod by
truck or cur at coivmn 4, '

S¢9 BUILDII"Y HODIPICATIONS

5.9.1 Tin foresoing (Xpansion ond modernization ia to Zmauire
t8tional v lddings, Space for wipannion exlsta only
flong the wost nsde of tia foundry and claanding opacie
Dinke  Althoush this lond pPresently has bheen Qoarnanked
b7 the elty c# Kachsiung ap & street right of iy 4G
%08 mgreed that the plen for exdansion should Le usvelopod

' €onaidezing this space to be ugable gince 4t 43 the only
£2as8ible aies in which the fodndry can expand.

59,2 119 pew builiinis are to $ncluda & new bay 16 retops
wide % 81 metaps leag with a hedght to 12 petora &b the
chord of the truss excopt dn the area of the send gysten

" where the builiing 15 te ha 20 weters high,

$¢9.3 Zha area ¥etwean eleaning room and machine éhép is to
k-2 roofed over and suitshble crane runways installoed and
€xtonded wout 7 noters couth of coluan 8,

$:9.¢ o laboratory and steol foundry offica buidding 1g to
" o required and lecated cast of the steel foundry storuge
azea, A plternata Jeertion to be conaldered in in the
ares betwcen the eagt end ¢f tho main izon foundry builde
4ny and the cleaning rocn.

5.10 The iac . sagsed demand for power and services will requirz an
increara in the suhstation transformer Capacity. Additional
air end water service piping 218 to bo provided,

S¢11 Since -.z-&od'quauty cestings demands weoll lighted work orea,
it {8 rvoposed to install hich bay mercury vapor type lighting,
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Costs h:ava included thrca units for each 160 M2 of bLuilding -

.80

S¢12 Incre..od use of axyjen and gas for cutting will mske 3
control cupply manidold a more efficient nceons of gas supply
than diniividual bottles located thrcughout the ghope

-

S5¢13 Since Lo alr raid sheliers now cecupy the expansion area
west ¢. the fouadry tha cost Includes thelir ceplacanoents

AV VI T e g o 3
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6. Conrt of Fhuzas in Progiuicive Roucrntzation
Detalls aro 1isted 4n Suhicit N

~ Phase I = Clasuing roca expanaion, HT8213,096,000 \
Heat treating, shot¢ klast room Us3$227,000 '
rew badle and utoppes hoating. o et _ y
- 3& = MNew budlding for foundry, sand KRT823,081,040 o
 Shakeout ona propasation, motive US5593,600

- Sandsiingar, core focn, newnand
delivery, pover BUWbEtation and services.

321 = Stationary cmdsllnqar' temporary NT$3,15¢,000
@old haniluing, overhsad gand Us$204,000
d&livcry,mvlding unit 1, addie
tional coro making snd cleaning
oquipiment e

IV¥ ~ Sido frama and bolster molding NT$9,982,0G00
with one sivlp drew rachine, U33250,C00
. cocre makir.g’ opill send systen, heat
. trutan’ cloaning conveyors cystem.

¥V « Sccond strip deaw machine, rollover NT$22,%54,000
end draw, 1isld conveyors in U.$5C5,600
;s . molding locp, hanger chot blast :
cobinet and rough cleaning for
madium castings, core room, hecat
treating, arc furncce fume exhaust,

VZ » Ho buke cure system NT$2,499,000
. | U5362,500
T0TAL uT$80,C07,000

Us$2,049,125
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7e Kanning & Latse Cost

(See Lxhiti': 2)

7.1

7.2

Ih  reecilroment for noldecs ead cora nakers ans well as foundry
indirec:t labor for ihe proposad facllitlies can be predicted
with reasennble coniidancoe It 43 in the clearning coam that
the estizatus becows more hazurcouse Tha Installstion o a
sand prosaraticn sysina roplacing sodfuie sflicate gand rmolding,
togethue with tha Installeticn of efficicnt shot blast clceane
ing captiyment will fmsrove tha sffectivenzas of workers in
Clceanley castings roteriallye It is beligved that the nanning
18 cenuicvativo dn all casea.

A8 dotullod Ln Exhidbik D, the manning of tho productisn dee
partnenis in the foundry is suzmarized belcw. The san hour
por tcn figures ag chown 4s to ba attainable with the proposed
equipacnte

A2 430

. Dixect S 53 65.8
Indirect l 3 N
Gupervidon .10 12
Clorical 4 4

Total manning , 120 153
¥an houra/Ton L 7.8 64.0

7.3 NOTZS s All data 15 based on 190 hours per moanth, Lader

€osts are those in effect in 1971 plua 20%,

~

¢
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. Hatorial Coscs

Refer Exhil:it »

8.1 hoth GAraet and indiract costa have baon developed at tho

P¥oposed volume of 2319 tong and 450 tens per nonth,

8.2 Current average natexial usage per ton of castings et yrasent
undt coits have been Used as the basis for future projeseions,

8¢3 Hodifications to presont cozts have boen made in instonceas
where ¢hianges in mcthod are prorosed., (As sogium silicate

sand & green sand,)

8.4 Detallg of naterial cost calculetions are shown in Exhibit

ad are swezarized Delow,

: L]

cont e. £ 3107

Direct Matorials ~ W281,004,850
Indirect Materials | L .
 Melting | S maw
" Neolding - 01,488
" Core Ross | A 233,334
| é'tanug . | 177,100

Total m Material NT$1,211,049

at.ag asnt

N?$1,542,550

£09,820
462,826
290,340

201,609
Ry ety

NT$1,465,090
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P« Overheond 14 Cerporate Costs

2.1

9.2

S.3

Avorasci wonthly £icuros, for 1871 epporticned to tha steol
founcry heve buen ustd as the basis for projecting overhead
for Fooopltion 1.

Averoge Operating coses for 1971 wera based on tha thrce
onths Juag, July and August ez a reprecentative periode
Siree zaxed uvorhesd <asts do pal vary with ahop parfornsnco
and giuce gane {iguacs appear In one or two months only ,tha
uUse ©i el averags boucd upon the entira vasr was chcesas as
npore aoouratce - -

Tho £ellewing adjusizaats to the actual figuros shown in
colura 1y kxhibit I have Lecn maded

9e3.l Sinca the stecl foundsy supervieory cost hag heen
dncludsd dn cperating costs, it has boen deducted from
Gverhaad,

9.3.2 AL) snlary conts have been increasaed by 20% to reXlect

future wage lncrenscs.

N |

9:3.3 Lupreclation cost based upen the now building and
ejuirnent a3 caiculated 4n Exhibit J has bueen included.

9.3.4 Tax on equipment end bulldings is 18.43% of the depzae
clation cost in 1971. This same rate is opplied to the
proposed new focilitye.

9.3.5 Service cost (2) including maintensnce to increace 20%.

$¢3.6 Idtorials and othors (3) to increzse 10%.

9.3.7 Cffica ond Corporate Destribution hos been increased by
10% to reflcct greater work load Lecause of new steel}
foundcy, and galary increasos.
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0o Frofit and 1088 - Refer pypapysp g

10.1 sales value has becn developai from two sources: The fveraga
vali2 fos tho mentlic of July, august and September, 1071
Iaclviing all alley steel cictings at an average of 224 of
to el ad excluding lugots.

10,2 Radlred cas:ings r-les valuc has baen calculated from data
sppllicd by  THiC Ciatrol Depurtments Sce Zmhilbit K,

10.3 Since the macket ig Fresently llmited by the compatitiva
activity of all fuunileles in Talwen, it {s probable that a
founa:r with modersn faciliticy, producing guelity cazitinga b
very cmpetitive prices can coemmand an added chare of tne
‘marke:s To attain this, it his been assumed that a lowar
sale3 value may be required,

10.4 In BRIt K and L tha valucs era to bo assumed as et saloeg
valus after commisaion and other sales cost which were ot
iscludad in corporcte cost diasteibution.

10,5 Operat:ing costs have been taken from data calculated 4n Exhibit
- By By P and J as decerided in paragraphs 7, 8 and 9,

10.6 Based upon the above gales and cost data a gross profit hag
been calculated on che presen: operation at 111 tone por month
and at 319 tong and 450 tong per month with propositica X,
Noderaization completas

10.7 Aanual gross 'profu'. for each gat of conditions 1g: |

Skong Profit ale

‘Pregent . NT$4,502 = 0,28
Prepe I 319 Tw 2,025,634 35.9
430 T~ 2,919,753 39.8
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11, Kat Piofit = Calculaticn « Cash Flow

11.1 It haz Leon asswicd for the preposes of evaluating the
econcaig Justilicocion of thie projcect that interese ¢n the
invapied capital ot LU% und emertizaticn of the loen ¢% a
15 yeuls basie is to be deducted frem gross profit,

11.2 Alse 2z szsumed thok taxahle profit is what resains after
deduel.tng dnterest and amortization.

11.3 Sxhibis B has been vrepared for the £first full year with
intercni at the il invesiinent cost and the iirst yeexn
smortinaticn deducicide -

11.4 Over tho £ifteen ynaro of the iife of the loan the average
nat posfit after tir will bas '

319 tons  NT511,020,000 por year
450 tons 19,050,000 por year

This hus been calcuiated os shown in Exhibit N on a corporata A
incora tax of 253 ¢n gross taxzable income. !

(Actually during this time, lehor and material costs are bound ~
to inconso Lut 8o aleo will unit gsales velue. Relative !
return on the invustment should still be satisfactorye ;
11.5 If the net profit euch year in acddition to the annual lozn
emortiiution is epplied agalnst the principal of the loan,
the entire invertnent would be paid offs

at 319 tens in 8  yoars
450 tons in 4.5 years

31.6 As shivm on the Break=cven chart Exhibit R, Lt 4s ant'z.clpated
' that jrofitable cierations are to davelop obove 240 tens per
- month wutput. itle this may appoar Lo be rubstantial voluse
] in cornsardison with past operaticns it is not unroagsoaanlo in
’ view ¢i the high fixed investwent coate
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« Cenclusicna and Recomaenations

12.1 The modesnizaticn «f the stoel foundry et MG utilipgling
exsloting buildings. cad a noy building to be erccted to
the waat of tho main foundry Luilding a3 to provide ecpacity
for vy to 450 tcong pek month,

12.2 Tha ouiput of 208 Lons of radircad bogie castingy agquzl to
100 ¢cor auts plus 1li} tons ¢ existing work wil: PEKitil prow
fiterle production ot & minlmim of 240 tong per ponthe

12,3 The prassnt high cost of production with nainly hangd lzvop
cannot competo in the open market in elther quality ox Lrico.
It 48 ssvential tiizs methods, equipment and procecuren be
modaernized,. . :

12,4 Tha feregolng repari aeinonstrntes the feasibility frou an
econdide stand point of subctantial inveotmant in dulidings
and aquirment, : '

12,3 It i3 recommended that detililed studies bo vadertuken urouptly
to devalop tha beet layout maeting the productisa ang uality
requlrcnents sot forth in tha forccaa‘ o 3% must be aiihagiicd
that the layout covered by ixhibit 0-is a preliainary proposay
to arenss the fassihility of expanding the existing oscratien
&nd cannot ba accertead aa & final engineering plan. ush
work raasains to be cune before construction could pLraotsan,

12.6 A ptan covering a new foundry at a new site hace baen
prepazsds, Duilding end aquipnent costs ara baoing estinated
. and tha econouic faasibility of thig propositicn will La
presentad as a supplement to the foregoing report,

1/ Annexed as part of final report; please refer to page 236,

PRI
]
._'..n

‘.
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CAULBIT Ae
PCRECAST = KUK LOAD

Work lead [ sposad is to include the averaje production four June,
July, Augu:. 1272 plus 109 cor 2oi3 of rallroaed bogle und coupler
castinga f:-r monthe %he dictribution 45 based upen the following
Rold siic :aagogs

To 400 & 400 = Samerer and Eernch - Unit 1

To 600 » 600 « Coy¢ end Drags Jolt Squeeze Strip iioldiny

| Mechines - Undt 2 .

To L4660 x 1600 = stutionery slinger, Rcll:ever and draw and

: : molding lecy « Unis 3 A
$39 = 2500 « Spacial flask for side frame with stetionary
L ’ @ilinzer and gpecial drmg machine = Unit 3 B

Balencs = Floor, with Motive sandslinger - Unit 4

Molding o L e wors Ave bt.  lo. kolds  Total it
it Ber lzld per day | __f/mo.
1A Avarage of Period Sel kg 3s 4,400 toens
18 Avercge of Period 14,7 10 3,600
2 | Averaje of Period 94.0 12 . 28,754 Note (
Re Ry Cantings 63.8 14 © 21420
7Y Avernge of Peciod 243 6 - 36,498 ;
Re o Cantings 160.5 12 40.0 ‘
.38 . 8id0 Prame and Eulster 248 - 25 147.0
4  MISC = Avorage = 8 2 Y R
. S - : : S : 316,453 .

Note (1) s The nurher of molda per day shown docs not ropras

3 the preduction caracity but conly the demanst producs
by the rallrosd progran Plus the average of past
perLformanca,




€2) + Productive Capacitics of esch of the units with
nomal ranning are ¢ (see Exhibit B)

o Unit 1 ~ SqQueszor Machine 75 moldae/days each
' - machine

@ « Cope endirag = 3 molders, 150 mclds/day

3 = Statiwnery sitnger loop ~ 5 moldars
- 70 = 8) molds/day .

o .. 4 = Ploor roldingedepcnds upon number of
S moldars assignad depending on sige
“ 'lﬂdo
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EAUIMIT 1 .

-

'Producti.:‘n Copacdty Uiolding Deparimont

Unit 1A = :squeskar « I'5ds per Cay 63
Avurage welght/wold S¢1 kg
Screp rate %
Bench = }102ds per day 310
Average woight/mold 14.7 kg
serap rata

N

JA w Mold loop= Slingox

holds/day 80
Avorage welght 131.5 kg
Sciop xate 3%

I w 5ide framo cayd bolster

tlda/day 25
Average wa'ght/mold 248 kg
Scxap rate %

4 w Floor
liolds/day 2
Avaraga welght/mold 748 kg
scrop rato _ 1%

Productivn Volume at 25 days per month

MG x 5.1 %25 2 .95 = 79 T/mo

1B 20 X 14.7 x 23 % .95 = 2,5

' 11.4 T/n0

“ GO R 131.5 b 3 25 X 97 » 25‘.6 Trzo .
B2I X 248 x 25 x 95 = 147

4 1220 x25x.99 =« 37
' TR ——————

450 T/mo




PROPOSITION 13

Unit 2 = Copa and deag 800 x COO £1a0k

S lib .
Froduction  20/hour

hv, wE, mold 82.8 kg . .
A% = scrap  2.0% ' : -

Undt A = 75 x 5.0 x 25 x 095 @ 9.1 7
Be 0%147x25x o35 » 11.6

3 =250 x 82,8 x 25 x 972 « 303
3w 00X 227 x25x .98 = 446
Ve 25x 248 x 25 x .98 - 147
‘.-,_4:.006 X2Wx 9 = 80.3

S 997.0 7
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EXHIBI? C « 0USIGH CRITERIA

e Mal ting

1

4 tons ere furnace with present tranaformer
Averace time 4 hourc/boat
duarage welght 4 Lo 5 tons
Preses. Vower usage = 670 kwh lst hoat
550 other heats
Propf::;‘:.od power uscige bazed on continuous operations
Flxst heat 600 kwii/ton |
$ucttid haat 500 kwh/ten
Tilzd sngd cther 490 Xuh/ton
Powet Cost ak 319 ' = HT$.53/kwh-
450 2 «» N1$450/kwh
Pouring Percent « G:tes and !isors

Unit 1A -« 250%
dB = 225
3A = Higcollaneous 180 & 190%

Rallzoad 125 & 140
3B « Sicg Frame & Bohtc: 120
4 = Ploor 270

20“01“!\9

Reference Daibit A for mold production capacity
Sand w Ruomed sond = 1,590 kg

» lonss sand « naw dry « 1460
Roturp 9FY = 1315
Looga Mullcd _ $50




Sand por mold

Volume x 1.550 x 8 x 1.20

dazume 80Y of mold volume is nolding sand

| figzume 204 sp411 (sand slinger)

Scrop = Lquaazer L |
Hedium cectinzg 2 and 3% ,
'ltaih:aad (iccausae of thin walls and critical inspeew
. tlonl. 5 |
Ploor cestingy 1% °

Sand system design from volume por mold and demand per houg
N9 tcas I233/mo = 17 T/he
450 tons 3924/mo = 21 T/he
Sand system copacity - wulling
- Baards® yand Piper speadaullor
. 1B 2t/ (g e Mstric ton )
858 49 tt/nr
Sampsen S 16T X 12 = 19,2 T/nc

Sand slinger capacity

Will depens upon sixe nolds and zengo from 8 to 12 cublc foct per
ainute. Tls will ba oqualint to 436 to .S4 ton/min. -

Production cavacity 15 baced upon 50% of slinging time for mold
traasfor, _ | -

Core Demani (from pattarn design of railroad castings and an
estimate of miscellencsvs work)
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Ho.cores 3ige = Total wt/day . |
Unit 1\ - ) 2 kn - 112 Xxg ]
D= 10 2 20 \ l
AN~ 10 16 2309 ", |
| 72 30 21.60 . \‘ g
96 4.7 av 1413 .
53« 3e0 16.8 av 6541 Jh
4 « 10 100 1000
At 450 T/ss 725 , 13,546 T/day '
At 319 T/au 200 M 12 T/day
6. Cloaning B:mand
ORI 3.\ I Al ' 250 T/nn
Uos pca  Ave uil, wte/day Noe pce  Ave wte wte/Cuy
0/5 xg 70 1.7 119.4 kg 130 2.6 -388 Xq
5/25 10 13.7 137 10 14.7 147
25/50 8 37 - 29 .8 37 . a6
26 46 - 1195 _ 22 4s 3312
16 50 800 16 50 300
+ 507200 8 66 $20 8 66 - s28
8 100 000 8 100 000
100/200 10 150 1500 | 30 150 4500
200/500 16 - 230 3630 . ° " 16 230 3680
275 2200 - 8 27s 2200
y 500/up 2 750 1500 2 750 15C0
: - L ) , s L
12755 kg | - - AB1SY kg

7+ General

.

Average Hours per omploye = 190 hra/mo

All labor costsat 1971 rates x 120%
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1, Distributinn of Existing Hanning
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OXHIBIT D = Avarage Costa e dune, July, August 2971

Workers Supervisors

Melting ' 9 _ b §
Folding (ant) 2
Cora Making 10
Cleaning-ship & grind 8 . 1
Welding 4
Gag cut e .
send Prep &=4 1
~ Shakeoat 4=2
Crano 6
n@at Tt.‘cat ) .-.A. n
69 . 4
2. Tons producticen 107 T average/mo
Total Cost/ton
Direci: labor (all) . NP$310,500 NT22,590
- Direct materials 440,415 4,105
- Indirect materials ’
Bolting ,
" Power 13,168 682
8lag Mits 6,700 62.5
Refractory 38,866 362
Electrodes 25,650 239
L~ I,
Total 444,384
Total Cost/ton
lbmzag & Core Making '
Sand & U nder 76,550 714.2 .
rel 30,185 281 -
Other 16,162 i
. L . .
Total 122,917




’

Total , Coat/ton
Cleining : o S
Gas ol o, o 10,422 , 97
volding Red | 13,446 125
SSels : 4,217 . 43
FUR A
Total 23,025
" Totel Indircct Hits T 498,336
Supcuvision & Clerical 26,621
Total 1,072,922 10,001

Overhioed from Exhidit § 496,794

1,569,716 NT$14,650/Ten

Notes Prcicnt cost data includes all labor as "DIRECT LABCR™,
It £5 ugual 4n foundry costing to class labor as
DIRECT = Kolders, carcmokers, grinders, gascutters,
ete, |

ANOILRECT = shakeout, sand preparztion pouring,

sexvice, crone operators wolders,

hsat treaters, €lean up, ate.




f 5XHIDIT E w Meaning & Latar Coat

- 8% -

Labor cost 120% of 1971  Hours/mo « 190

le Helting
lielter -
Aspte Helio
Ledlannn
Lsdlemssy Ialper
Ccene .
Scrap Scrviee
Supexviclion
(1) Apporticrxd Overhead
Dircel Lador - .‘
Indteexlk Labor 312 :
(2} Suparvisiua b |
Totnd

.‘ﬂ_”.‘”””

2. Molding

Unit ; | ISquecaci andléunch |

Molder -3
Service o
Apporticncd Indirec '
Labor o
Foremen -
Overhoad & Supervicicn

Direct Labor

Suparvision
- fetal

319 T/mo | 450 /29
(2 shisee) (3 shigtsz)
- N756,304 3 NT3Y,576
1 4,5¢C0 3 6,640
5,472 3 8,203
1,824 2 3,613
5,472 3 " ByEES
 §4472 4 74255
4,104 B 4,104
"a030 . Lk
' . .- : ’ - ‘ -
: 29;104 18 ' 43,776
wlaldd. 1 —Le 228

36,338 51,575

3,192 1.3 4,790
e T s 1,160
ST T S 2,536
m 1,057
3,192 L 2,676

4,854 9,102
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Unit 34 Siinger Louy

Holdes i 3 10,489
Helpezs a 4,550
Slinjer ol 1,506
service Y 2,250
Apportic inxd Indirest 0 334775
Suparvi... sn Apportionad 3,190
Appoxtic ;v Cverhead 248
Dircel Lobow 8e5 - 36,0644
Indiac 2 S - 16,4055
Supcuvizien T 1)
Tobal o 33,334
Unit 3D Slingur = Copa & Draj
Foldors 3 - 10,4E£8
lelpors 2 » 44560
Siinger 5 : 39506
Sexvica P 2,230
Agpor tlio:ud Indirect | 12,760
Apportic x) Supervisien . 24820
Aggporti.-.:d Overhoad 2,634
Dircs!. Lader 5.5 36,644
Indizo.:t Labor 1 15,040
Supcrylzion 22434
Total 37,118
tmit 4 Flocr liodding
Maldders 3 10,438
Rinjer=:>1lper b § - 3,192
Secvice 3 2,230

6.58

«42

S.42

12,617
4,725
2,379

16,353

14,097

818
38,192

- 10,4358

3,192
2,230




Appox tionad Indiract

A portiosad Superviason

Hapsorticnod overhoad

| blecoe daber
Indirozs
Suposavision

wkad
L} E

ndry Indisest Apporticnud to lolding Unite
| §,472

ring
@ckcout
d Hixen ‘

o
5 Tendoy
genc Opezaiors
Seb=totad
pervision
Borvisicn 8 Overhead

~

L BAKILG

¢ Blcuis tmerators
ich Cora ilxker
.90 Core flaker
nere Llis: Core

d & Service

ch & Laste
el Tendors

¢k & sScurage
ervizicn
portionc? Overhead
irect lilox
dndirece Lebor

Uparvii.. .n
76 ;54

R N N N P

2

& = e a

13425

YA

-

10
6675
b 3

83 -

-

6,350
1,020
13,660
8,670
32309
25,895

7,296
2,736
2,736

570

5,208
27,018
8,200
60
42,026

10,944
3,192
315,960
2,736
2,280
9,576
1,710
2,736
4,104
22410
30,096
19,038

8.5%
570490

X NN O ow

19.5

PF:‘“NH
™ .

C,£03
12,758
5,672
5,472
o149
A7
46,770
16,436

21:C60

70,736

13,430

9,576
15,550
2,736
2,220
9,576
2,736
4,104
39,216
20,744

-
-t

TN |
. .

I., T
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CLEANING SLIARTLID
CGas Cutter ] 11;.600 7 15,530
hec Mr G 16,416 8 21,056
Chip and ~‘.';".?.1ﬁ 12 21,658 16 284200
Rough Chiy 2 3,648 e 3,623
Pressaan 2 4. 560 2 4,560
Weldex H] 13,620 7 194252
Elast Cpoighaz 2 4,560 2 4,550
Blagt Ll b § 1,824 1 1,024
Leat Tweeol 4 94120 4 9,220
iraspector 3 9,576 3 9,576
sService ' s 1,024 1 1,624
Crane Cpeschoxr - 5,472 3 8,200
. Shipper b | 2.,280 1 2,230
| Fork Truck 3 2,736 1 2,736
| Supervisicn 2 7,752 2 7,752
Appoctiorey Overhecad o 31,560 11,233
Direct !:or 27 1,012 35 74,246
Indixeci Labor 20 51;072 23 59,200
supexvisiin S U £ 3 2 A
Fotal 49 123,296 60 152,823
Overhead (¢ be Apportiened to above Dopartuents
Superinteniont ‘ b} . b §
Engincor's , 3 17,500 3 17,500
Clerical | _ 4 woram————— 4 o com——

Total | 17,500 17,560

SR AT IR LN e
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i Suspary
A0 Prmg rian, .
T 28 rerer ; TR om e 4 UL Gl o
r Lirect _...‘ Indirect | vintom toan Sotal

{5lting o 22 |20,134]f 1 E 7425 ARSTERS
- ! !

Holding . 136150,100 1114.25] 49,693 P2 25,607 286,065

Cora Makin~ - 10 224,025 1| 6.75)19,033 B! | 6,514 ‘ 37,845

Cleandng 27157,912 1126 |s51,072 2 19,312 122,256
i
Appore Oyl (.ﬁr 4 4
L i { ";

Total . |33[139,253153  p3v,002 20 0,707 || 4 228,949

Cest/ton p 433 439 159 203172

v S 4220 Sunpfion, -
Y ! | Supere | Cloye .,
Direct Indizect t vigion ; :!.cal,é Tatal
—— — —-
!
' t

Molding " 375554396 (123,01 54,750 4 24,100 124,246
| ‘ ;

Cora Kakip: 13 139,216 | 7.5 20,748 1 8,535 i 69,549
i 3

Cleening - |38 74,245 123 59,260 2 19,007 152,533
Appor. 0%hand(3) ? 4 4
- "  —

Total .. |65es 1ea,8saggua,5 172,554.122 159,491 || 4 ?caa.soa
o i

Cost/ton t 375 !! 397 132 | !( - 904

T ! :I '

" -

Note: (1) where ledor and overheud havo been distributeg only
value has been shown,
(2) Dintribution has bean ¢n following baails
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= Pouring e Shakesut % of ligquid netal

= Sand Gyatem cosks % of pand vclune

« suporvloion and oveshead % of men hours

€3) Apporilannd supervigisn ans clacical-value included

in to.ad . s
t
LY » -
N
1
| ; .
.‘. -
.
!
.. °
s
)
- ..
.
‘
5
A : -
L ' N
?
.
]
.
. . .
>
-
-
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QriHIBIT P = FATURIAL COST3

P40 values ara based in poce upon tha average for Jung, July und

{
1

| 3

2.

Cjauguct 1971 allusted ox modifled as nuted.

WIRKECT MATLATELS
1.1 Corbon skeel in bascé on the average for the pericd.
12 Alloy tiéunla represent 22% of tha welght for the poricd,

1¢3 Averesr ¢ost for alloy stesls 45 based on a "mix" ez fellowss

- Low Nanjancss stecl 62,96%

Chrome « loly 14.8
HeHe @ licat Ragictant 6.12
liigh Nanganege 11.3
Rickel » Chuone 3.62
13% Chroaa 1.2
100.00

1.4 Dirock ratorial cost was cbtained by deducting the laber end
materivl couts from cardbon stos) increasod by 10% f£con the
total rveraga coste

1e5 Carbom uteel  US$2,640/Ton qood castings
AMloy uieol US$9,2810/Tun goud castings.

ELECTRIC PQi2R

2+1 The ect:imated connecied load in KW and a time and usage
factor uere estimatcd for each plece of cquipment in a
depacts:ant,

2.2 No modification is plenned in this phase of the project to
increeso the power of the transformers of the 4 ton arc furnaces

Inmproved efliciency in the use of power 15 Lo be attoined hy
contiriuua operaticne Algo tha ingreased total powar usage
will rroluce a lower rato as t




- 88 ~

319 /o NT$.55/xvh
450 T/r:o  NT$430/kwh

2.3 Are furiose porey TR
S0 R @ 47044 T 12Guld = Pirst heat - 670 kwh/?
Clrer heatz—~ 550 kvwh/?

© Mours slitunatic contred on clpctrodes und the above ceuld
be redvead u;y 163 .

To Firet heat « (L0 kwh/1 -
énd  heat ~ 500 kvh/
e heat « 450 kuh/T

2.4319 T v 372,484 T Uik ¢ 25 ~ 15,88 T/day
18,88 w 4 heats/day 4,72/ hent

First heat 4,72 x 600 Livh s 2332
and heat 4,72 x 500 kwh n 2360
3rd  heat 4.72 i 2 % 490 kwh = 4625.6

25 days x 9817.6 = 245,440 kwh
O «55/kwh » NT$134,992/110

2,5 450 /00 » 750 tong c¢harge weight -
' *~ 722 tons liquid potal

At 6 briota/day = coniinuous um.ting

Ast heat 357 x 500 x 45 « 13000 kwh

2nd heat 57 2 500 X 44 ® 10350 kvwh

3rd heat STz 450 x 34 x 4% «361000 kwh
384850

@ +50/kwh « 1i73192,425
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2.6 Plant I0ad » DIHAND o
| a2r ‘ 4503
. ¥ ., K
4 Demand Rilid bemand Kl
‘Are Puriace | 2000 245440 2000 384850
f Meltiiy Oept, 220 21240 120
Moldin 145 18250 145 60306
4 Sand Suibem 223 35570 221
: Core icow : £y 5934 41 - €059
Cleantsiy 1301 77110 1301 87200
3820 386267 x 55 3020 536315
| RT$210,700 NTE266,560
~ NT$66G/T NT$557/7

3, SAND
3.1 Unit Cosl: of Materials « KT$/kg |

New Send 0180

Core Sond | «270
US Oenioaite ' 4.000
Tolwiii Zentonite 2,300
Corn Flour . 84000
Water .lass o 1.300
co, R 2,790
Clay «800
Tung 03 . 20,060

~

3.2 Sand MNixes Used = Walght in kg
Mixe Naw Return Hentonite Clay Corn Water co Tung

sand Sand V.S Tad, Flour Glass "~ 2 Gid
A 150 85 20 K
) 1000 10 5
c 500 00 25 10
D 1400 - 51 318
E 1000 2 20 10 10
r

(111400 L 3 10 25




Jed Cest puw ¥ilo of Zad Blvas

A, Credn Sondedacll 144
B Preking sand-llinges +050
c Faolng (10% of voirue) »261
D vater Glassa * 296
E Foging=Lry Soand 372
r Cize Sand «839

{1} Sand 48 werhed and dried

3.4 Sand \rice by Holding Unit
qE T

Mix, v‘f,}kf;ﬁ - Cost/ko Vgl\f_me Cont/ils
/30
Unit 24 = 18 A 60 8,630 208 15,007
un A 19.05 2,730 52,6 7,524
D 1,320.45 66,100  13,941.6 07,550
c 7.7 30,650 151.8 39,600
an c 154 40,200 154 40,200
| B 1,386 69,647 1,380 69,047
4 B 132.3 6,640 132.3 6,642
| D 16.€ 4,930 16.6 4,830
5 E 16,6 6,200 16.6 6,260
12T - 4£50T
3.5 Summary = Unit 1 NT$5,630 NT$15,000
A 97,430 144,700
3D 105,647 109,647
4 17,778 17,718
—tt —_
233,735 287,125
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-

4s Other Haterlals have boen cstimated based‘ on

i average for refecencs porieds

aaﬁm
4.1 Mltlﬂ? ‘ . .
Electscits b Nipplus 76,430
Consuzsnhle Atericls 12,900
(51oer Weking)
- Rell:ctery 104,000
CPunY (eat) for Ladle
Hating 3,900
Totul Melting 232,230
Flast:a & Repaics : 1,000
Mis¢c - 160
Powd.y 5237
Powar _i2an
Plesi:n . 8,000
Small ‘fools 3,000
Kisq 30,002
' Power 11,029
-Flaxa 25,000
Small Zools 3,000
Misc 10,000
Fuel 18,000
it !
Tfower 5,133
Puel . 25,000
Toola 4,000
Misc 16,000
Flaci:g 2,020
{ctal Molding 1%7,'1..1»

costs per ten at

4307

114,800

29,900

125,000

47,900

O R S

317,400

1,200 -
100 -
692

S

15,923 .
12,000

4,000
12,000

- 30,650
2%,000
3,000
10,000
18,000

/
3,138
25,000
4,000
16,000

15,000
17§1gb3'
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A . LN
4.3 Cora Koo
Sand = 3007

25% e Go & 753 cly 214,700 242,000
Power 3,264 3,030
Fusl €11 G40 1/7 x 1.20 15,300 21,600
Moo #:63s 0% of seud cont é1,470 ' 24,200
S A il bl

- Tota) Core hoom 454,724 3 290,é35

'4.( Cleaning

Shot: £last o 9,000 11,400
veld Hod 31,900 35,000
 Are Ale Pods 20,000 22,060

~ . Grindlng wheels _ 15,000 15,000
" Smald Tools : 6,000 6,000
o, ' 12,750 15,200
Gas (Colty) | 11,150 13,300
Power S 42,400 43,600

' rua | 40,000 40,000
| | bl
Total Claanirs 180,200 201,500
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LXEIDIT @ w 5213000 CF LQUIREINT & BUILDMGS

PRCPe T @ L UZRNIZATION PRESINT POUNLR

Inera Instillatden Inciuvdad at ¢0 - 40% '

?w Tatuon tmufacture
¢ 7w Inported with scias Tadwan furnishaed
X s Imccted

Installsticn In 1. -
e toi
vutld 1“5} ] ’ , ""-—L-'l%:..}anm- e s

164t wida &3 L4 ML % 1201 chord 034 €26,00 IX 1,350 2

16N wida 32 47 HeL x 208 high 432 62,209 _ 1 QL

13.0 % %518 x8 ciwrd 716 ¢1,200 , S 5
| 3,12

talting Uc: ritment

2.1 Cne 11 eeld typs esole -« 107 Cape

Iv €0z

2¢2 Scrag 1 alloy Ling 57

23 Ladle ¢oF w pericr b ¢ 120 ¢

J 2.4 Stoppop “rying oven b ¢ a9 T
§ 2.5 Ladlo Liovter gtation w 3 positions I 6o v

2.6 Lxhaugt hood, ductn, fan. ond dugt ¢collaction '

35,009 im (960) LiAm SR 500 s
‘ Lnstallaticn & foundationg 20% , . X
Total 1,658

Holding : :

. Beded Vidlt ) = JOIL = 3queocse nolding nmachine 22 i
3+1.2 il.1ler conveyncs 300 x 6,00 ,' TN
30103 !iacradl 200 ) e n ——e
3e2.4 Sngtald —— i

‘ ' 11z 12

3.2 Unit 3
3e2.1 Siationary s;pced slinger I1I 1,20 2
3.2.2 ™5 ghuttle cars nold handling v 125 0
342.3 7.5% track onz i3 gaugo » 2 _ v &7
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Instalictien Im 1, ..
Phong e
L4 L g 3 (A o T %
3edod L~natbemn coynlow cors v i

3c2eH & w3 & U B0lIlves 0 draw Universal
C5,0620) o coed

302eC 1 marad) £1a000 Qo LAl e LQGkg v 36~

362e7 LT mpan 2 hy :unucy bréicie crave

<
v
=
32

LS eapaeliy 3 vy pover w Lendant
fonErol v 270 "
3246 ¢ Lllor comvayer couble Ting 2 L2000 3
C AT e cape 5 ten en 1.LE0 Fi lengih 11X ga g
3e2:% D ik sborogs Coaveyer :
Co LTI me LU e ane x 999 Liend 111 T
3e2.10 ! cllor cunwover alr 1384 soctions v - X
C3e2ell tller coveycov mold sob outbt C0Gim x 27wV 26 T

36218 10002 Flechis CL0 m O0Y e 160 3z 1000
' € 50 netz)

<
N
@0
L4
>
' i

Installaticn 30% 772
Totul : : LLn 3,628

3.3 Unit 32
Jedol i3 pin or roll MIt drew pachine equal IV
_ Lo Internatlicnil 1 Coe = Cype LEP 20
. 30362 Ilask rotura exaviyor 14200 wido x 17H Iv 170
3,343 fiv1d skin dry oven e Jot tvre
€400 wide x 24 len; = 20 minutes per mold . .
drying tinca v 800 &0
34344 12214 conveyer = cloalng » doudbla line '
430 ma & L = 2 spacing v 30 ¢

<
[ 5]
-
2
]

3.3.5 1214 and flask crene bridge type
© = 3 ton cape = Rollover ball « 11N
fpan = 106 rursiay v 360 T

3:.3.0 12514 pusher cylinders 2.2 stroke
& ton load on roller cunveyor ‘ : 6 ¥

3¢347 Slaska=cast Btocd 500 x 2400 x 300/400 v
D5 seta : ) v 75

- R 3
3.3.6 Cure delivery j:allets ' 11z L7

3.3.9 Cxxo delivery truck v €2

t Y
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Inzteldutien  In 1,00
N Eiage :
g nm-ow "~0
343420 Pattern delivery car aod Lrack v | 20 7
| Installation and Soundaticn 30% | L
Totod, | 3y661
/
13.2 Unit 4 Floor Molding
3.4, .iirmdsnnge:r tzack 224 x lVeter with
; Foundatioa R ¥ ¢ PR
E_.' 3.4.2 [01lQ and Ccurg evan 2.5 R IS5 K \'4 800 vy
4 Installoticn - L2400
’;_ Tot&x | ) . 1 t 04 S [ il
- Total Hold
' . Zmported NT$2,263,000
! Pact Iavort 1,870,000
| Taiwon 2,472,000
. Inste : 1,651,000
Total N138,256,000
| Sangd Syaton
il 4ol Shuketiud sand system
) 4.1.1  thakoout 2H % 31 (SHO20) = 107 350 X
4e1e2 V0 €00 x 2441 OSC Conveyors 200 *
441e3 800 X 5.2H QUG Conveyors 120 7
4eleé 020 x 17.5M Iaclined Belt ' 320 23
4.10-‘ J00 x 15.8H4 ‘ . 300 .
4.1.6. fotary breaker gcreen 14500 d.la x 4000
RCS 10 = 40 ' 400 I
4:.1.7 Hajnetic belt acparator 1 x 1.5 200 X
d.1.8 ({0 x 4.2 CiC conveyors 100 T
4.1.9 1200 x 600 buchat olevator x 184 high T332 1
4+1.10 Nglt conveycr €00 x 8.5 ) 160 -1
4.1.11 1,000 x 6.000 double decked geroen ] 340 2

402412 .30 x Go5 belt conveyor . 200 ¥




4.2

43
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(3
Q)

Inctullation

VRN

royee
Geledi ne0KCGE Litg & = 4.0 h 3.0 8 95 hign
lOm!
8.1eli 1= 1.0 x 2.0 32 Sei high vit?
Q1,15 7w 600 3 2035 wilratory foeders
4eloil 2 double cotisid giolus=paetnatic
coeratics instmdlation incluging
founivabara
Tetod - XX
Spill usund systea
4.2.1 2 =~ 450 xn o2 w3C conveyor
4,2.2 1 = 4,0 x 2.0 u;pill sand grata and heppor

4.2.5 o w 450 % 7.0 wscillating conveyor
§ w Grate ann Acpper forr cops end dAray
draw machings -

4.2.4 560 x 20,001 cucillating foader

Inatallatlion 40%
Tatal v

Prepesi:d Send System

4e3.1 atch hopper e volunetric measurcment Il
4.3.2 238 Beardsley ond Plper speedmullor or
cqual to suprly LOI/hr nlranua
(notc = B & B w 1,07 in 13 nine) b ¢ §
4.3.3 iuzematic couling water, noistura and
- gpuldor cycling eontrol wictert or equal 1l
443,46 20 level ecentrols - automatic 11
6.3.5 uller dischurge hoppes & belt 600x%.511 11
4.3.6 Prepaced szumnd clevator 1.000 = 450 %
144 hich I
Sifurcated cintributing chute with
romote contruiled alx cperated £lop gato 11
Frepared sand distributing balt

o307

403.0

750 am x 25,000 K 11X

in 1(

A
v -_a-qm

2.:2C0 0

20C ¥
24 1

™
LIS
CPR Y Vs Sl L4 R

Sul ...
6,513

240 Vel
1C0 ¢
2&0 rt:"‘.:.

lk\n ’t 7

'

1,330

80 1

2,200 }
1,000}

1401
1207

8

400
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TR, B e RIS e ity

b o
N

- e~ 1
ARy T A B ot

Re el

403422

4.3.12
4.3.1%

4¢3
de3ed

403018

43,20
43417

3 = rouoto ccatrolled adr operaizd
Plows with air o linlers

o 2,001 dia Al ligh

bseparcd sand (olinger) blus

23 tons ench ¢apaciiy 450

Y e 1,803 dda late fenders with
V0@ Fecaiving hopsor o nlinger
Loee lel) X 240 x 2.0 soad hepper wid
22uble acting oir opcLatsd gate
D X 1665 gand delivery helt
Sidng dnlivesy Lolt two peaition
20% are on R C5 1.04 ponorall

Qr rollors menunl chain crerated
€2 alr cperaked €00 x 7.5 long
A0 recolving chutes far £i11ing
Luckets -
tallor oporates platfora

Hand aerator

lhaust duct ca muller

tater ond air Fiping

Lloetrical installaticn

Inztallaticn and foundationg SO%
Total

«4 Dugt Cclleection

44,1
4.‘.2
4.4.’

4.4.8
dedo§

tixhaust hood on 2 x 3 shekoout L
isg type dust collector 40,000 cfm

I0ds and pipiny cn sand systom

19 points of e:haust "
248 = 36" : ot
204 012% . '
250 Q24"

licods at 75% of pPiping coat
Caintrols ‘

agte disposol _
Installaticaa (incl. piping)
Total '

~

Ingtallation Iu 1,000
H TR tro
RIS -:uun-n- AP s vty

i1 62 %
3o S 360 7
nr 2w e
h : .
B+ - S T R

5

T 2z

13 T17s g

I 40
1l IR 1]
II - 160
% ¢ 40
IX R ¥/
iI- S22

o3

Q2 e3 5 3

IIx 1,524
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,\“.
Tolal gend systen
Impcted 6,094,000
Past. dnport boct lecad 2,440,000
Taleriny broduesd 3,847,000
Erccelen & installation w82 522,000
Totn) 16,902,000
C \
45 lont 0Ny Stormage und Doliver v
Gebel D x 2.0 vrata end hopper for tryek dolivery 8o ¢
Qe bed  cuorunatic Cronororter 4% my pire O . 123 &
4eded VMl = 65 1 HSRRL - . Beb
3 - 1667 bond '
2w 90'?:.. Lcnd
2 « 45 pand
4.5.4 4 « Rocetvers ,‘ B TY
4ebed 1 e ust colicoters . 0.0 :
4e5.6 4 = Two vay owiteh ) 65 T
eSeT 40 aM ¢ 1 1L high cuicreta stave 740 T
' | Cileg=gand ‘
’ 4e8e8 2 M ¢ w10 high  CllcebDentonite . ago
4e5.9 2 w600 x 104531 UsC Lowdor 180 7
Canavey or 2" pipe _
3e2i/2t 3,75 Lio/m 8.0 NT/xg
oay NIS/kg (ely 1)
O X 4075 @ 22,3 Hl/mctep ) ‘
4.5.10 Tantrols 160 7
465411 :iand dryer and eooling system (ainto kogio) 802 Tl
oo Installeiion . 0800
' : | I -
Total} ' , v 3,146
Inportsd 355,000
Tatwen + Iop, 600,000
Talwan 1,931,000

Installntion G00, cQQ

Totd 3,146,000
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In:.LallnLit,n in J
Phae 1000

U TS

[Coe NMukig -

5.1 Cora crnd wullor _
15 S/tre copacity (U510,000) : C . IIx 4005

el

M5.2 Send Collvery moncrafl 500 kg x Z0M with ,

' gpetial bucket _ R ¢ 4 50 «
5-3 Core coldvery Lelb 1,200 swa wide x 14.0 3 long,

¢ 8pold eontrol, autanatic chut off » WOLden

L Blatsy 2748 par minute 1w 24LY AT

5.4 Cor«* L4zvers |

Sedsl 25 kg cap. B & P COXS, 5305 v 100 2
Sede 6 kg cape 8im. B & D CBLow, 503
w/Co, ges altachyeng g 654 40 2
50403 2 kg cap. B § | | Ix 122
Core wvans 1M x 1.9H rack 1z '
) 05 T’
& high car or rack typr. 4 units - 3“ G0 ez
Crar.u <M span x 291 unzay _ |
2 tCasy 2 units with 3 way power and
peiiiong control - v
Sore rotks for ovan . : I 12T
Wood j.allata core stvrage _ Ixr - 17
No I3 core systen, Large cores(when required)
S«9.1 Continuous nixcr similar to
: Fordath Hark 10 or Cecust |
Ribhon flow 200 kg/rmin ‘ vi 340 %D 1
5:9.2 Core bcx rollover and draw similar
B&EPNCR | VI A0 EB I
Se9.3 Roller conveyor . = v 265 13 T
2 = 90° Elbows .. ~ | o |
. @ = xight angle transfer seciion !
1 transfer ear . ‘ 2 '3
5.9¢4 Core handling overhead crane 2 ton 4M !
spon x 20M runway 3 way pendant j

control Iv. 250 I T=2
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569:% €Coure waking tiisenzs with comaon

Lioppaer I
5.24G ore Cinish recal benches and 111
rollcer conveyors iR
9,10 Exiianne hood ab core oven ¢nolipng erca 1000 c¢fa 11
Sell Stags cure nothing 111
5.12 Sand Blo oot Mo Baln e du bon copnelty vi
5.13 Pnownkle delivery [Joem steroge syshon
3008 = 1 gwltthy pecoivoer and dust
cclicaton, baostors
$e14 Jet wutsy skin diyt 3 2 3.9 & 21 high VI
$5.1% Koller sonveyocrs = 2 lines €63 x 10 vI
S.16 Tran:iae ceox vi
Regular core making (R)
Izported HN15580,000
Talwan Irpa 1,440,000
Tolwan 159,000
Installation 600.000
2,775,000
Mo bake corc mrking (KD) ;-
, dmported H13$509,000
. Talwan Inpe 650,000
Taiwan 389,000
Installation 0,006

1,869,000

IARSA
Py

Ingtallatica I .70
3} !

SR —— i - gy

20
400

S.
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Rough Cloan!nyg

d 6.1 Sortiiy and loading erane

e

14

4¢(5 span x 16.0 runway
1 i » 3 way power pendant eontrol

€.2 Monor:. § serving hasger
Llaui cabinat 331 Yong

6 = 4" Lends
6.3 Hanger type phokt blast SKB HA (5into)

6.4 ROll.x conveyors 1 x 22,028

g 6.5 Work ihations

] g'xs cutting
( are air 750 MM
§ uolding 300 nw
mlnmeu;aatic
: .I..aéc' ﬂr '. 1000 anp
s.é irorl: truck 2-§ton

dnstalliation 30%

Isportod ~ NT$2,0823,000
Taiwan : 196,000

Installation ____ 040,000
: NT$34804

Instsdlation JIn 1,000
IR TR

Fhono

L

3,860 ¥

o3

20

40 7

i

357
200 1

SO I
141 1
250 1

860
3,684
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Ingte 1:.( iy Ian oy o~
[01.'

7e Qening, . oinlsh
Tol  lical worating
T.1el  Swo luraiein, cor Lypo (150,00 aa. I .
for 3,100%2 i, v @050
& Furrnars Lo 060V, cue bonest ol v Lodil
furneeas ) L 2.5 @ A0 i .2-.‘-;,
oL {iro uo\ wubo con Lol withn el
operatien ¢a cor and dooy
Tele2 ater quonah Semk AL x3.7L5 w3 de.op X
forced clvuudatien et ilp propelior
type epitntors '
Tedes Alp blast ceslinged fona v 48 7
Tolss, €I} Quenzh tent 2 x 205 3% 3 dcop v e
0il circulating pumd wlth finned
colls in walor {snk ‘
; 7e2 Cleountrg, £4nlah
742:3 koom blast, couble deor, ear typo ) ¢ 2000 &
w/tirntabla 20 x 44 x 41 hich, sinilar
Sinto Koglo tt 10 37% with Qust
Collector.
Te2s2 Transfor eess 24 % 2 Tus
Roller couveyor tep, manual nova, iv .
Crack 20k totald v
74243 Rollor convover: 2 lines cach 194 x v 1cn
1000 wide supported to €60 o high v
74241 Jlonoralls: 2 uith 3epower hoistc ench 9 4 165 7
. 500 kg eapacity 15.001 leng v
7.2,5 Strafchtening press C frame tyre v 450
, : 300 ton capacity 2i xlli table "
s .
72,6 sStraightening prans, Post type v 600 -

200 T, 2 x 2il table




Mt g piSS-

- = vy

Inutallation  In b i
Enace s

7.2.7 Asc air & wel-dergelorye castings
1« 1000 o I 141 1
- 750 i Ixz 163 x
3~ 403 rap waldepg v 320 &
72,8 Zagnfilux insroctdion, portable v 202 x
76240 Cverhead erencn
1~ 134 gron x 10T ouerator controd I T 800 Tl
1« 121 goen x 5T v 720 T=l
3 way pvxsar, pendant control '
702410 Shipping Detée scale 10 ton cepe v 80 1
72,12 Crinding equizaent 3 evwing frame tyre 111
Qfinders clallay Fot o 6 = 125 25 up v 168 1
20" x 3" wiicol 1 stand grinder 14 100 I
- 8imilar Fex 2 - 30
30" 2 3% i) 25 Hp ‘
1 atond grindor, 2502 30" x 2% Yox 12-30 v 1C0' I
& bench grinderg 20 T
S hand griniters 11X 40 T
70212 8 = Work bosthis, Main cleaning 20°
742413 Service = air < T
= povar, olectric . 85 ¢
) « Gas and 0, ST
722414 91b crane, Press « 5 toq v 80 T~
Installation Sal24.
' Total 94126
Imported NT$3,049,000
Taiwaneinport 7,000,000
Taiwan $51,000

Installation 320,000

NT$14,040,000
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- Inatalletion a1,
o N
8. Relocate Liowsratory wng Foudey CLCLee
3 .
0 = 29 2 A - 250 N, 00040 XX L0
Relogatc o wlpnuat, cozvicen &
e Service
Pel Subzl-ilen Pownl 2,000 Eag conancted load b9 4 2,000
$e2 Liyhiting 4n bLuiidin o
643 area
16 2 Gl o 2,310 1y
' 3 5 05 o 1,000 113
2lah N 81 = - .
. 40 % 45 = 1,500 w
B2 o 134 v
2% 7?2 » 84
~ 5,9785%
y ]
G2 Mghts cue 3oGu°
37 Lights = NTI6,000 cae
9¢3 Alr iins . ' 11
9.4_ Gas n Jg piping ' v
9.3 Gas Jor ladloe heating b ¢
9.6 Rearringement of aceesg to Balting dopt &
ool storagoe b ¢
9.7 Two iz raid cholteaen - b ¢

Total

10. Scrap Yord

10. 1 22 nmater opan crang x 7SM ruanway

Jeusluding struvciure
dngtollation
Votal
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4 2 WA LA e
L .L!\r:.)}‘\'-.‘;].aftg.«.:- : ~HASED

doiillaedon of e cdasiing slued foundry in to progead b
Ed
hanes, Lo olalnius disnustlon to prezent operations, to oiodd oves

copacdty L thio domin dovelons aod o ninluizme the caplial

requdred ¢t onay (nw tince  Yhe LGllouing progosa 46 proposcd as o
peasdblic ¢ raachie Clnur rrioritios ara al:o feasibla.

‘ase I

2ol Epecy 2pof ovor arsa wetween glunning and wmachine chep

le?d Inuiiily eng hoat {oosting furnacs

1.3 Inct i% shot blast rown

1.4 Procie oxe ade DC puier SoMESLS

led Lrell iy crona or raisa the gunway on present crana &a this oo

le6 Instilil ladle deying fecilitics and provide for resrrutjeaent
of puiting departrant

Fhase Ii

2¢1 Ercci zilding en uest side of the present foundry cvew the
exiciing 4 notor roof and then rasza the lattere Thie is to in
dnstoilation of all sand system pits end foundaticns roegudred
for Jucure eguipment

Inztold shaiieout and return sond system including stornge bins
Also (natall oand roller, dischiarge belt., elevator auid belt
betuzwa sand systea and columnn 1l. Install swing bell and
£111'5n3 chutes for backing and facing sand.

Relcenha motive gond slinger

Inctcn) gore oveng ag nceded

Instcil core room crane

Inslell core work beoncshes and diowers as negded
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' Pthesae XIX

3ol Instell etatlonazy gang slinger

' 3.2 Instedl tenporary »old and f£lagk conveyor to perrit detivory
of £l end pattern to stationacy slinger, conslated woldg tao
be roiuracd to main bay for xollover and pattern draws

3.3 Instaly ovarhead gand delivery and sand slinger sand giorace biin:.,

; 3.4 Inztsl? ene Jol: EiLa2zer mashing with rollor convayes nnd
roneenil for pourlivje Instell cverhesd sand biag for nolddng
machisna, ' :

f 3.5 Instoll additional coace meking end deying equipnent as goquiced
l by domondd,

| 3.6 Instrll added equirment in cxémmg roci as arc odr, waldora,
© small rindeors as required Co matntain output,

| Phose XV w» T3 poet ratlruad bogio demand at 25 « 50 car c2t3 per month

§éel Instnl) ene 8trip Zvew machine, flack cenveyor, nold ¢onveycx
and 4id and flasy nanding ceano,

42 Install additional ¢aso naking end drying cquipricente
43 Inotrii epill sand raturn system under the sand eclingay,
44 Instoll one additicnsl heat troating furnace,

45 Instaly conveyor ling and grinding stations in cloandng roca
for zallroad work, '

6 Instuii ora straightoning prosse

Phase V = Itallroad ~cquirement to 160 sets por month:. and cthop
yolume increasing,

Sl Instoll second déaw mechine in unit 38 and skin dry ovene

%2 Install roll over:” and draw ot unje 34 and car type wold
CONvC/ur and trengfer carsy flack raoturn conveyor and nonoralle




S.3

S.4

Se6

9.7

S.8
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Wsto2d hanger typo shol bland cakinot, sarvice mcnerail and

oadlii) eronce

Proviia gas cutting, are sdo end welding atatious as xaquired
m V».'-..Jl-...ﬂo

Iastail thicd Yeot Lroating fucnace &f ecapacity o ragulred,

Set v, cora conve us belt and edditional core blowers and
‘f)&u T OVENSe

Iatall grindezs erd additionai cleaning conveyor line for
Bailiciid woike

As vcimg increases provide grinding end repair wuld stationg
ia nzy cast bay of ¢ eaning department,
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EXHIBIT I = DLEFALCIATION AD TAXES

le Pzegent L:azecdation: per nenth

Eusldin- 11,223 (13%)

Machinesy Lquipment 74,504 (374)
2505 ,777/100

2. Proposei tLazreciation on New Facilities

Badldirga NT$4,222,000 ¢ 25 yrse = 169,000/yrs.
® 14,050/mo.

.

Machinery & Equipcent

NT$75,733,000 ¢ 1S yrs.= $,060,000/ycee
L 422|°°°/“0

3¢ Total Uspreciation

Butlding 25,273

Keshinery Squipmens __496,554
‘ N1353) .827/&._
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LAIINIT F m GVSRHEAD AND QORPGHATE COSTS

g Salegy

Service Coul
Matorials & Cihers
Depreciaticn

Taxes 918,423 (¢2)
Logs Clalua

1973
Averaqge
31,700 (1)
23,393

4,707
85,777
15,017
28,032

Office pistritashion 111,641

Cozpozate

Total
Pixed
Ovarhoad

130,647

456,794

- Proyoaition I

319T/wo

31,700
106,000
5,270
521,027
96,500
28,000
133,000
156,000

1,073,267

lew Foundey

4507/r.0
31,708
106,009

5,270
521,027
96,500
28,009
133,000
156,000

L

1,078,297

~ Bete (1) ¢ 43,870, avorage salary cost charged
' 't0 foundey inciudes 17,500 cost for

\

direct supsrvizory staff.

Sinca this

was included in dircct charge in this

study it has becn deductcd.

Balance

"has bean inczeascd by 20% to compensate

fox future increases.

(2) Tax ealculated at 18.43% of Depraciatione
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castings

e,
Bolotor 260
Silde Yreoe 400
Brato Doen 2090
Coabor Kicha 200
Coupler Lig., e}
Inugkle T 200
Lock ' 200

Bosed upen 100 oy scts = averago

SALLG VaLUu

- 12 -

Ve 4yt
RATANTY
55,650

AL
a2 ,\H..‘L)

20,000
13,200
a4 090
7200
G

208,200

2+ Avercge dily, August & Sept, 197)

Present cinss of work

Walght id Value of Injots Excludc{l

July Stecel Cuating

Alloy itzsl Casting
Aug. Stoe)l Casting

Alloy &tzad Casting
Sept. Stecl Tasting

Alloy Cisel Casting

Heloht

Goog Ec&ng

84,696
25,567
91,069
1,772
69,105

9,720
293,929

Iokad

Yelur ens

BE$5,500  NPEY,100,040
4,C00 140,000
1'320 25490\;“
1,500 300,054

555 112,000
45 SOV 1Y ) 1
19.33/kg
Total
Valug
1,016,352
601,648
1,092,816
264,173
829,260

—f27,500
4,231,760 = 14,470 kg
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LEHIDIT M 5 ERCFIT AHAYYLIS = CASH FLOW

Annual Bosts e Fipse Yo

Refew EXIHY.. 0 8, for prelit ond loszz statonent

drecont Coeraticon Proposition I
ler 4507

Gross Profic HEsS4,02¢ 24,307,608 35,037,365

Ay

Less Intcrecy 8,000,000 8,000,G¢0

at 10%

]
Anortization

5,350,000 5,350,049
in 15 yaeis

Frofit Loforo

10,957,608 21,687,245
Tax

Incone Tay (14%) 7,580 25% 2,695,000 $2430,079

_Net Profit 46,444 8,002,608 16,257,356

Note) sbove calculetion is based upor. 4duta shown in
EXHIBIT L,




Y

“ . : ——
o1e'sT | ostle | i ozo*tr | oca'e caz'y e
£50%922 vwm.wmm Z9ts9T | 066°cS 6£3°¢ TU30z
H 1
! m - o
g2tz 1 oe3te | ertitge segler 219ty Lrvéet T8 S0T¢s ST
[ A €4 031¢2 retez vEviET 8LycY Iistet 9y0ftT sstiot Tt
tostte Lz0%L 007%:2 £€0°cY vrecy Lestet 1866t s53'st 3 4
€502 €55ty TLctLe e T 4 T4 2v9%: Sh e S S51412 4 §
Lrzt02 GSL*9 s¢otL2 oce‘eT LLoty Lector 155°2 s0s'9z 14 4
' go2%s8T ceods svtaz 628° 11T 13 T30 2LList 1t o ssct1s ot
< €17451 2gvie w g55%c2 2911 602°¢ Leeist TeL‘t stzéLe 6
4 ' Ti0%6T gscfo | 1Ev'sg 9zott 9.9¢¢ 20L%3T a5z¢y scstzy I e
- L3t y2z¢9 962%e2 . §23'Ct erse LSTeYT  $TAd 4 S0GLy . L
: 951421 s53%9 |  tsztve vzz'0T | sov'e 2€9%¢T 9ze's sszcs 9
i 2 4 L55's 9zZsice - gzats vezte L50°¢T 198°s sco'ss S
A AN A § £25°%s 162°%62 TZrés write zsstzt 96E*9 $55%€9 4
! Lsnfet 669°¢ 8Lz 020°s L00°'¢c Leotex 1<6%9 sCe‘Go €
easéor 355%s 122422 613%'s €Le‘e L4 AD & 4 32%¢L 11:3:24 72 S 4 .
25291 0c»*s | sLestte €£30°8 §69%2 35%0Y 000°s s00°ce ) I

. . . e ——

IT5914 304 oL Xy 235157 | 373028 39 xeg, xVL Q3T 20T onTep uTop | oo

108y { 3ITFLIL | I161€ | 3T7034 ITOISIUT sducTRg X

$.000%T ©7 sexnStz Tyv
CIIOUE AVL WFIZY IV TISTHOS KOTIVZIINONY
NooxTunny.

PRI S e e R A1

pri
¥
b




Ladlfolt -

LROVOSITLLI X

Compardsen «f Operating Quoks at 111l Tons in new and oid foundry

(Ho rallyo.. work or a.cl voluma)

Average S:.i:g

Lavor Cosl tdnele Supernii

Katoriel (oot w Indlepast
Haterliol (.48 = Direct
Overhead

Total Cosnt
Monthly Crengs Frofit

Anpual Geonz Profit

Proeant
RIS o, b« s Tl TR

1,506,170

codon) 347,413

306,027
456,756

491,464

1,601,065
4,502

54,024

Egtimatcd added depreciation & taves

Building 3,442,000

33,335,000

Interest ¢ Loan (lO0%

" Qoprecintion
137,600

2,220,000

2,357,600

Pron,

1,066,170
169,572
354,000
456,000

455,754
L T P

1,495,754
110,376

1,324,512

Y}, S
25,400
408,000

Satagnave .

433,400,

3,678,000

£
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[ARTAL Elvamsn SVELUUENT CENTRE

et Iy W d b v ki b " iedal AR CABLE:  MIDC  KAGH G,
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YOUR REF: OUR RFPFF:

June 2, 1972

Mr. wed Taion
Ireaidoent

T, M. M. C.
Kachsiung

Subjuct: New Steel Foundry, Proposition I1

Supplement tn Report of spril 30, 1972

Dear Mr. lee,

1. Attached arc three copies of a report covering en
analysis of the proposed new steel foundry to bhe

erected on a new site. The planning does not in-
clude the relocation of the iron foundry and operating
costs have been calculated on that basis.

While the figures developed for the attached analysig
are based upon estimates only, it is felt the opcreting
cost estimates are reasonable and conservative. Lquip~
-ment costs were estimated on the same basis as Proposi-
tion I using existing data where available.

It is obvious from a study of the attached report that
the planning and erection of a new stecl foundry is far
from being an attractive propositiun financially.
There is no guarantce of sufficient volume to assure
repayment of the interest and amortization cost of the
invested capital. Substantial losses are almost
guarantced until orders can be increased four fold.

Certainly the first prerequisite to widening the market
must be substantial improvement in quality and this'is

to depend largely on changes in methods and the installa-
tion of molding equipment and sand preparation facilitiecs.
Quality improvement will lead also to reduced costs. Thus
as modernization of facilities progresses so will quality
improvement. This will permit an increased volume of
orders and improved profit potential.




- 119 -

AL IDUSTRIES DEVELOPIZNT CENTRE

O HAti HIGHWAY, KAOHSIUNG, TAIVWAN, THE RLPUDLIC OF CHINA TAIFEG7VH46Y. 7010, 71 5. 4

P.O.HOX: 00222 KAOMSIUNG
. 3350 TAIPE!

CARLE: MIDC KAOHSIUNG
MIpc TAIPEL

[
EFi OUR REF:

5. Although the correction of conditions in the steel
foundry is the most urgent project, the importance of
improvement c¢f the iron foundry facilities cannot be
overlooked. Before undertaking any single phase of
the program it is considered advisable to make a com-
plete longrange study of the entire foundry operaticn.
This must evaluate the economics of relocation versus
modernization of existing plants, the cost advantage
of combined iron and stecl operations versus separate
plants and a time schedule for accomplishment.

We trust the foregoing is of value to you and that we
may be permitted to continue the program thru te completion.

Sincerely yours,

Herbert E. Cragin, Jr. .
' Expert ~ Foundry
U. N. I. D. 0.

Encl.
HEC/sc




LIST OF EXHIBITS

sSeG eSO EESESLISOEODS

Buildin:g and kguipment Costs

Manning

Operating Cost Summary

Overhead and Fixed

-Profit and Loss Calculations

Break Even Chart

1
Drawings SK FE 61-C-0118'/

1
FE 61-3-0119‘/

1/ These drawings are annexed as part of final report; please
refer to page 236.
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Proposition 1II
New Steel Foundry

1/
Reference Drawings SK FE 61—-C—0118'1'/

6l1-E-0119 "~

summary

1.1

1.2

103

1.4

1.5

A new steel foundry is estimated to cost nearly Us$4,500,C00
excluding the cost of the land. :

Designed for castings from 1 kg to 6 tons ir both jobbing
and production quantities the foundry will have a capacity
on one shift for up to 900 tons pPer month.

Estimated operating cos.ts including depreciation and taxes
but not interest or amortization on the invested capital
are shown together with the costs developed on moderniza-
tion of the steel foundry, Proposition I:

Ton/Mo. Cost/ton

Present Operation 111 NT$14,400

Proposition I 319 11,300
450 9,950 °

Proposition II - 450 11,127

600 9,766

750 8,939

- - 900 8,549

At an average sales value of 16.45 per kg, sales volume of
about 400¢tons per month will be required to earn the interest
and amortization on the invested capital based upon the
average interest for 15 years.

It is not possible to develop this much new business until
consumer acceptance of quality and price is assured, Sub-
stantial annual losses for a number of years must be expected
until sales volume can be increased to the break even lcevel,

1/ Annexed as part of final report; please refer to page 236,
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1.6 Modernization of the existing steel foundry in step~ with
a primaty goal ot quality improvement would appear a more
prudent decision now. When the incoming busincss demand

has the modernization foundry operating at capacity, a

ncew foundry al a separate location could be considered.
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. Facilities

2.1

A building covering an area of 6,625 square meters is requircd
to provide for the present demand and future expansion. While
further study may dictate changes in the layout and disposition
of equipment, the floor space planned cannot be reduced subi-
tantially if the production equipment as proposed is to be
installed. ‘ '

Melting Department

2.2.1 Equipment includes a new arc furnace, top-charge, rated
at 3 tons per hour with a normal heat size of 6 tons.

2.2.2 The existing 4.5 ton furnace is to be relocatecd and
equipped with high powered transformgf:"the demand
requires.

2.2.3 Ladle heating, inside scrap storage, charge make up

scale have been planned all serviced by overhead crane.

Molding equipment has been planned to provide efficient pro-
duction of castings in both jobbing and production guantities
to 6 tons maximum casting weight.

2.3.1 Initially, the molding is to be planned for matimum
flexibility for jobbing work. As demand develops and
1ncreases'production molding facilities can be installed.

2.3.2 The molding units planned for the completed foundry arc:

l. Squeezer and small bench
400 x 400 maximum flask
10 kg maximum weight per mold

2. . Production work in cope and drag-jolt
squeeze strip machines in 800 x 800 flasks

3A. Stationary sand slinger loop with rollover for
miscellaneous jobbing work up to 1600x1600 flask

3B. Stationary sand slinger (same unit as in 3A)
with two draw machines for side frame and bolsters.

4. Floor molding

g



It is anticipated that molding will be converted to green
and skin dried sand. Sand preparation storage and delivery
with aapacity of a about 60 tons per hour is essential to

assure molding productivity.

All core making is to be separated from molding and concentrate:
in location whrre delivery of cores to molding will require

minimum travel.

Cleaning and heat treating is to provide the space for the

gradual addition of equipment and facilities as output in the
foundry is increased. New heat treating furnaces, casting
handling cranes and shot blast equipment are the major items

of equipment to be required.

Costs of buildings and equipment by department are detailed
in Exhibit A.
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3. Installation Phases

3.1 It will be necessary that practically the entire building be
erected at first, although certain arecas may be unused.
Equipment will be installed to provide for production levels
as dictated by the demand. Certainly, melting, sand prepara-
tion, molding facilities for jobbing work and particularly
to improve the quality of the mold, core making and some
cleaning and heat treating equipment is essential.

3.2 Subsequently, new equipment mold and material handling
facilities, additional heat treating, mold and core drying
and cleaning facilities can be added with no disruption to
current production since everything will be preplanned.




4. Operating Costs

4.1 Manning has been developed at each of the gperating volumes
as shown in bExhibit B. Since equipment must be operated with
reasonable cefficicency and at least a full shift)different
combinations of molding facilities have been selected to yic:
the tons produced. In practice it is possible to split shirfy,
between machines or opcarate on alternate days when volune is
low.

4.2 The molding conditions used arc as follows:

Tons/Mcnth

Colu ol 450 600 900
Unit 1 7.2 7.2 19.6
2 162 304 304
3A 166.5 175.3 389
3B 73.6 73.6 147.5
4 39.9 39.9 39.9
450 600 900

4.3 The above tonnage is to b'e produced by manning as shown in
Exhibit B.

4.4 Productivity of the molding units at normal manning will be:

Unit 1 105 molds/day  14/hr.
2 150 v w 20/hr.
372 80 " = 10.6/hr.

3B 25 n oy 3.3/hr,
‘ 4 LJ "

4.5 Melting

Liquid metal is to be required anc supplied as shown below
based upon an approximate 5 ton heat.




No Heats
Average weight
Furnaces Hours
Futnace #1

Furnace #2
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450 600 750
© 8 10

" 5.15T 5.24 5.3

18 24 30
9 h 8 16
‘9 h 16 14

.

900
12
5.17
36
18
18

Heat sizes can be adjusted up to 6 tons to improve efficiency
of furnace utilization.

4.6 Unit labor costs have been calculated at 1971 rates plus 20%

and are based upon an average 150 hour month.

4.7 All other costs are based upon the figures developed in
Proposition I study adjusted where deemed advisable to suit
the new foundry facility.

4.8 Average operating costs per ton for all size ranges are

estimated to be:

450
600
750
900

Manhours per ton

64
57
56
55

(Costs include fixed and overhcad)

Cost per ton

NT$11,127

9,766
8,939
8,549
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5. Profit and Loss Calculations

5.1 Sales value has been assumed from the calculations made in

Prop. 1 as follows:

111 T BExisting work 14.470 (average July - Sept. .

208 RR 100 car sets 19.33
131 new werk 13.50
Average at 450 T/ " 16.45 /kg

5.2 The overhead and fixed including depreciation and taxes on
the new facilities is assumed not to change with volume and
will amount to NT31,481,370/month.

5.3 Gross profit has been developed using operating costs from
Exhibit C and overhead and fixed from Exhibit D. It is
logical to assume that the cost of investment capital, inter
and amortization, will be deducted from gross profit prior t:

payment of corporate income tax. Net profit values are show
on the chart Exhibit E,

5.4 As shown in Exhibit E Proposition I, Modernization of the
exiéting foundry will provide a break even considering
investment cost at about half the volume needed for a new
foundry:

Annual Sales Annual Net
Tons/year  NT$1,000 Profitaifter
Present Foundry 1,33) 19,272 46,444
Prop. I. 2,880 47,376 o
3,828 67,562 8,082,608 )|
5,400 88,741 16,257,396 )
Prop. II. 5,400 88,741 -1,814,520(1loss)-
5,568 91,594 o
7,200 118,440 13,231,260 1
- 9,000 148,050 27,848,160 ]

) 10,800 177,660 41,148,270
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5:5 This is further illuminated in the breakever. chart shown in
Exhibit F. in which average investment intcerest over 16 Years
is used. The impact of a drop in average sales valuo from
16.45 to 15.0 kg will have the effect of increasing breakeven
point from 390 tons per month to 460. To estimato operating
margins, plus or mirus, during the first few years, interest
costs close to first yYear charges must be used instead of
the average. Thus to breakeven a greater volume from betwecn
392 tons up to about 460 tons per month will be nceded.  This

means an immediate large increase in orders to avoid substantial
losses,




6.
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Conclusions and Recommendations

6.1

6.2

6.3

6.4

The new foundry Proposition II will have a normal capacity
of 900 tons per month at an average cost of less than

NT$Y per kg.

Unless firm guaronlecs of at least 400 tons per month at a
sales valuc of 15 to 16 NT per kg can be obtained this
project appcars too hazardous a venture. Operating this
new facility even if only partly equipped at less than
150 tons per month will produce substantial cash losses.

Until an acceptable quality level can be developed the size
of the potential markets cannot be evaluated. A project
costing 4.5 Million US is too great at this time to be
absorbed.

It is recommended that steps be taken now to develop plans

for the modernization of the existing iron and steel foundr;
Future relocation of both foundries must be postponed until
the economic feasibility can be assured.




1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
1.
12.
13.
14.
15.

EXHIBIT A

BUILDING AND EQUIPMENT COSTS

Buildings and Site Development

Melting

Molding

Sand System

Sand Storage

Core' Depar tment
Cleaning Room ‘
Service ~ Power, Lighting
Scrap Yard
Laboratory

Pattern Shop
Maintenance Shop
Office

Lunch Room & Lockers

Air Raid Shelters

Installation

Enginecring

Preight & lmport Duty 25%

Contingency 10%
Total

Equivalent US$4,443,200

-

In NT$1000

24,882
13,585
10,774
15,471
3,463
5,468
25,144
7,250
1,000
1,900
800
600
160
200
400

111,097
25,474
13,000
12,000

16,157
177,728




EXHIbL1T B

MANNING = INCLUDING SBPERVISION

450 600 750

Melting .16 23 28
Molding Direct 14 16 17

L4

Indirect _ 22 28

Core
Direct

Indirect

Cleaning
Direct
Indirecf
Maintenance
Patfern

Yard & Service

Man hours/ton
at 190 hrs/mo.

Direct

Indirect




EXHIBIT C

TONS PER MONTH

Direct Labor
Indirect Labor
Supervision

Total

Indirect Materials
Power
Foundry -~ Sand
Other
Core Room
Cleaning
Maintenance

Total

Direct Material
Tons Carbon

Tons Alloy

Average Cost per Ton

Total Operating
Cost/Ton

- 133 -

OPERATING COST SUMMARY

900

450 600 750
NT$ per ton of good castings
346.50  306.50 290.10  282.00
483,00 422.25 413.00  405.00
110.50 94.25 86,90  83.00
940.00 823.00  790.00 770.00
.823.00 820.00 767.00 751.00
666.00 653.00 646.00 719.00
1350.00  350.00  350.00  350.00
600.00 550.00 525.00 500.00
348,00  332.00  319.00  305.00
_140.00 __135.00 _ 130.00 130.00
2,927.00 2,840.00 2,737.00 2,755.00
340 510 660 800
950,400 1,346,400 1,742,400 2,112,000
90 90 90 100
835,290 835,290 _ 835,290 923,100
1,785,650 2,181,690 2,577,690 3,040,100
3,968 3,636 3,437 3,378
2,835 7,299 6,964 6,503
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EXHIBIT D

Overhead and Fixed

(Note: It is probable that some of the elements in overhead cost

will vary with increased volume but which and to what degree is

not shown.) ' .
Salary Cost NT$31,700 /month
Service Cost $0,000
Materials & Others 5,270
Depreciation ‘ 920,400 .
Taxes ©18.43% of
.depreciation 170,000

Loss Claims 150,000

. Office distribution 133,000

Corporate distribution__156,000

Total 1,481,370

[y
14
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Foundrier Melicied for Soeeaayy I arl nn
gt e e o o . D

e 1 i . . oea.

the Steed Foundry ) duntry

Chou's Iron and Stecd Con: ony I.imif(‘fi, Kealung -
2, 13 April 1972

Private enterprice, Stecd fourdry rorcires moldinge waching Ty,
sand preparstion, core raking and driing.  Serious deflicioey
in heat treting cquipnent, particulerly for austenitic
mangorcne sheel where tempereture corirol is non existont,
Proccdures for merranese cicel must be mods fied Lo amiure
good guality, In depth study recded 1o develon workeble
colutions to modernization, Presently exporting to South
Kast Acia warket,

Dah Yung Steeld Hanufacturing Comtany -- Voachsiunge

7 April 1972

Foundry operations occupy iwo small areas in the end of iwo
buildings., Foundry only secondary to inzols znd rolled
products and could be abandoned as a vinble foundry industry
dcvelops in the Kaohsiung urea,

MNan Juanes Steel :ind Tron Cov'po.";:tj.on,'l‘aim_zi
11, 12 April 1972

A privately ovned enterprise, this o:eration is the most
productive foundry in Tuiwan, Well over half of 1lhe ovtrut isg
exported to ithe USA and others demornstrating acceplable

quality, but only after excessive chippirg ard grinding.  Uroduclion
volume over three times the output of other steel fourdries,
Producing castings in green sand and siin éried molds and Soie
sodium silicate. Extensive rearrangrweent and improvecent of
facilities will be essential for cortirnuved grewih and particalarly
to improve foundry quality and redvce costs, Growih is feoneitle

in present location but must be planned car=fully 1o minimize
disruption and the most effective plun.

Taiwan Machinery: ¥anufacturing Comrany

Covered in depth in first part of this rerort and -~revious interim
reporis. .

Taiwan Ship Buildine Comnany, Keelung., Dec. 18
10 April 1972

A ncv foundry has been planned by the staff for relocztjon to

the site of the 1ain ghipbuilding yard since the site of the

old foundry iz to be dis-osed of, Alihough relocaiion is ensentind
it is also concidered cscential to vrrovide imoroved nerfor.ance
and capacity and to provide some econciaic justification for the
change, liolding machinery, sand reelrmation ». reiurn, rroperly
controlled heat treating equipment are considercd as bacic reeds
in a new shop,




6.

Tanghy  Tvon Hovks, haohsiung

31 Parch, 3, 25 A;ril 1972

The foundr, catimt iz 2 +mall part of the total product, However,
the volume of ingcot moulds and sirel and ivon rolls is substeniial
and imporiant to tre copany ac vell as 1o the steel indusiry,

I1 ie concidered ndvicable for the foundry to concentinie on

this clans of work, Steel castine outyut is eonall ond rot of
good quality. Yoldar: mouchinery, sand preparalion and cere
makine enuiient are reeded for improvement, Plans mede recently
for o large foundry complex to produce enrine blocks and heeds,
miscellanrcus iron and steel eastinws, iron and steel rolle ond
ingoi moulds do rot appear to be very sound, Teo much coracity
with too small a market could make this a very unvrofitable
operation,

Yz Chou Stee) I'smufacturine Comianv Limited, Krohsiung
27, 26 Farch 1972

Generalized plans for expansion to provide for conversion to
green sand w.olding and additional space for cleoning and heat
treating cnstincs arc not in sufficient detwil, I{ is essential
that all machinery, conveying facilities, furraces etc., be shown
to assurc an adequate and efficienl loyout, Productivity among
workers is good. Although hand tools are used cxclusively, they
are of a heavy duty design and rerform effectively. Surface
quality improvement will rnot occur until improvesent is made.
Casting soundness is good but surface appezrance is not bcttier
than other foundries.

Copies of technical reports to each foundry are appended to this
Exhibit under identifying numbers.
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P.0.B0X: QO32 KAOYHSIUNG

. !l T lu:-f\ “,?.‘ ":. ,’A'-',l‘;':": ‘.r- Cr: "T '.t 3330 TAICH
ETAL HBUSTRIES DEVELGGGENT CENTRE e 1 pecn

MiDC TAINO

TEL RAOHLIUNMNG. 221826.22 4 . -

I KAO HAN $IGHWVAY, KAOHSIUING, TAIWAN, TH: R 2PHBLIC OF CHINA TAIPYLZVAV LY 70 iRe
unr REF: oun RES:
May 15, 1972

Mr. T. S. Ckou, Choiruan of the Coard
Chou's Iron uvnd Sieel Co., Ltd,

187 Paiou load ‘
Keeclung, Taiwcn

Doar Sir,

Thonk you Ffor permitting Mre M. L
Rosaorch instiiuto and tho writw)@lsit your\.ooia 6a Awril 12

ond 13th, llosazrs Choo, ) o W You vore wost helpiul und soant
a lot of %iie with us, 3 *c\:u‘ “1ibit covers dotoidod whsvors
to mony of the questiois peiceN Ny ¢our copuble stafi. Wo hopo they

We fecl that irec
foundrics cn 7o}
of hoavy indifey
modernizaiict &7
develop u nos\oN
"11 "i"‘ into ™

»/nathods and equipment in tho stocl

L o support fhe continting croiih
untry. To assure the oxderly cad aivactive
jdry, detailed plonning must bo vidoricken to
.m.  In this way every step of impruveiont

‘cl plon,

We beliove a feosiblo growth plen can be dovoloped for your foundry whic:
can yicld dividonds in lowor costs and highor profit, ‘nfartu:mtc{y,
the altornato of no inprovesent will comnit the operaticn <o a non
computitive cost and quolity oporation eventuelly,

Wo ore prepared to assist you in developing plans for modernizetion
end in consulting with your staff on quality ond methods irorovement.
We would Lo plecsed to meet with you to discuss arrongements for
wndertcking any studies you deem advisacble,

Thonk you for your holp and we hope the attached will be ucoful,

S_i.nca?’?ly yours,

W%{/[k%

< Horbert. E. Cragin, J#.
Export- Foundry
Ue No I, Do O,

Encl,
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Chou's Iron & Stcel Ce., Ltd,
Visit April 12, 13, 1972

1. Melting Proctico - Avstenitic Hangonose Stoel

Ll Nortally the charpe will b2 nede up of 00 o 477 s
Gteol ranelt or Sexap with the bolonce to bo cailin g~ o),
purchason 3cren,  Thae Bezeontone of vun-upcnn wheal oo

1 gy .
N ounennose

~
0
Ly

.- the chergn will crrand Lean tha e 2k gentsulod of ceipe o4
rivors or cveiluble in L0 861 D parkat, fo oo RINSLUT e

churge should he planncd to concuse the cutes md i

ganzraied In the foundry, Tio nentivm ehould Iy pot ¢ oo Sd B

of tlu churpa,

1.2 7o wveid o substontial oddition of ferro ricnm-i.0ne alvam ot
coun vhich will ceol tho bhulh and even allow seio ol
tho botlom to resain vnialtod, a partian of thiy Tage
i3 added to the chorge ot tho sturt, Chorge sihouig
80 tha welt down coaposition will by C - L9) o Lay,s ed s taacne
o5 to 10,50,

)
RACRU VYT

1. Y 0
[ FEAR R AN R PO

1.3 Aftor heot ig nelted, a test iy pourad end run far ce-tho; el
neagincze and the necessary additions modla, Coziven cungrsd
paziiculerly for haavy sectioned casting wviere coiron Vil L3
under 1,20 vhile nanganeso may be over 13,5 w3 oo vice oo dlvm
carbon forro-uangenase in eddition to the reguler Vil egihon
ferroclloy, Since nost of the ¢ilican will ho lest La iha
gley it Lay elso be odvisehle to hava g sunply o+ forromon-unane
silicon (silicc-mcnganaca) o provids purt of the elics s g
Wanganose, while keoping cerbon additiong low,

1.-4 Norzally used forro-alloys in Producing manganoze steel cros

- Mo sg P
High Carbon Ferzo Manganase 8.0/8.0 75.0/00 1.50 My, .o
Hodh % = " -80/2.0 75.0/00 1-1,5 ey, .25
S1lico-Honganese 520 65/75.0 15.0/05.0 .15
Ferro-Silice: 45% /15 . 45.,0/:7.,0 .05

The above will Frovide the complete floxibility neaded for propor
control of couposition,

1.5 Although specif ications for the chomicol compositicn of avitenitie
Rangonocso stool ure quite broud, oxporicrce has dicinied wore
xootriciive linits for use by the foundry itself, ir 3t is
nococsary to submit a prososal to the custumer it iz oo to

<3

voo the ranges got by ASTit A-128 or g sinilor cpscificution 'Y

C ~ 1,05 to 1,357

Mn - 11, to 14,0

SL « 1.00 mox, :
P - ,07 Nax,
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1.6
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-~

Povover, §t will be advicelldle to set oro restiviciive linits
in tha toundey coocation 1o provido tha bast poricmance
in scrvice concictunt with the wost deslxgilc propertios ost

Cluss c Mn 3
A 1,10/1.18 12.5/13.5 1.00 max, -For heavy reections
‘ large caviing
B 1.15/1.22 13.0/14.0 1.00 eax, ~For toxirim
touchness ond Lo
. reaistunce
c 1.20/1,26 12.0/13.0 1.00 max, -!liscollomicnus
' nangnese steel
cugtings

The eddiiion of uvp to 1,75 chronium has boon caployed for Lany
yours a3 one way to reducn flow and iiprove th chrasion
rosistanca of custentic nonngameze stoals  Unfoviinuutoly Y. Se
foundrics have pronoted this addition et no ciiva cost 4o tho
custonexr, It ds felt thet viile choeniva dnos inerecce Divinall
hacdilcss chbout 20 poinis ¢nd reduco e imiticl fiow, it will nut
woxic harden eny fester than unclloyed nonaonouo ieels  In heavy
sections andparticularly if carbon is on vhe hicar end of the van.
it nuy not De pascible to fully ebzoib the corihidss during lieat
traotnent ond cuctility will be roduced, It hus clueys Lron our
opinicn that with coruon cver 1,20, a properly icat trasted
unclloyad composition will provide as good livo us with chronium,

Pouring practico-austentic mongoneso steol

2,1

2,2

2,3

Pouring tomperatures wust bo v controled so thut castings are
poured at as low o tenpercivuxe a3 possible concicient with
filling the mold proporly.

It is not possible to refine the grein structurc by hoat traatnont
thereforo, strict cdhoraace to tersporeiure control in pouring ic
ossciticl to produce castinga having eptimunm proportics. Grein
elzo conirol depernds upon the pouring tenporoiuzo as woll o3 tiie
rato of cooling, Largo cuatinus covering a big croa must bo provrcd
at a higher tomperature thon thick scctinnod cusiingss Uit
becauso of more rapid couling, a fine graincd stzucture cun resuit.

It is advisablo for the foundry to dovolop its o:m set of standourd:
It is suycested that tost bur wolds for groia size eveluation Lo
made up ond pourcd at di{{crent temporutures as rocorded by opticul
k8 or imnersicn pyromotor. EBars may thon bo irccturod ond tha

‘grain gize reporiods An cpproxicate relaticnship is shown balow.

Pourina Tennerature
coo:.. ccltmor - ‘1'6030 “ l’mbuc

Medium coerse 1,52:° to 1,400°
Hodivm fine 1,490° to 1,525°
Fine 11,460° to 1,490°
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2.4 Katurxally vhen nouring castings requiring widoly diffarand,
pouring toupexaturcs fron the seme ledle, como oficctiva
method of tcsureiiont must he rrovideds  In this cuse it
is not fcatible to ung sCoppat ladles in the writeog opinion
pecause of the problcns dovelnning in TUILAT opuracion,
When the vetel hocoucs coid (balow 1,4557} tho metny ig
apt to freoze ot n in tha novrloe  flevel ob oloveiad T2 e
atures (over L6CG"Y naeded for thin curiinis nay couse
stoeppor or refructory failuro and los tit the stopror heod,

2.5 Althoush thero ore disadvante;as to tha uso of onon lodles,
the teuporture of nongancse steel can ka controiled.

3 « Casting handling from chokoout to Hoat Trooting Furnace

3.1 Nornally nengengse costings can be ollowed to cool i roon
. tempexcture without demago,

3.2 Exceptions are castings with retal sections over 3" and
costings vith difforencas in thicknoss or cazplox shawo
~ where sovers resicual casting strossos r:cy bo present,

3.3 Xt is advisablo then to rerove thoso costings from the mold
at no luwer than 400°C, Castings are cicencd of smnd
o K:rticulcrlr in cored holes and tronsferred Yo @ furnace
ated 1o the same temperatura, .

3.4 Risors should not b ges cut frem costinns untid ofter
t trcotnent, Lecouse of tlia brittlo nolure of ths as
. cast structuro, crucks oz hoir cracks cun dovelop from the
' heat of e oxy-gas torch. :
" 3.8 One oxception to the shova rule is in the cuse of vory large
: - xieers vhich crogte o soction too lorge to heat troat
proporly, Inthis case cestings are to ho vemoved from ihe
+ . mold aftor puring ut 450“C end cleonod, The riser will
" be gos cui fron the cesting leaving no less than 25 kg of
- xisor coptact above casting surtoce vhile castings ore :
" owver 400, Castings will then be transforred to tho hoat
. treating fumaco waile atill hot, o s

4. Heat treatmont of nanganose stoeld

4ol Heat treutnent consists in heating tho costing above tho .
- -eustenitizing tewperoture followed by a rcpid quanch in i

.. water, S ' 2
!

T
' o

4.2 Bocouse, of the brittle nature ond low sirongth of cs-cast
: ®anagancso steol ond the low hout transior rate, ccstings
can be easily crocled by heating too ropidly from rcon
tonporature, lhile the hectirg rate will very for difforent
thicknesses ond shapes, it should Lo ept helow 559C per
hour, l-‘omglly, costings are to Lo hooicd Gt 300(‘._.par s
hour to /3% whon the rato can beo increuscd to 50°C, 1If
load is hoavy or castings arc hoavy 3% ic wdviseble to
l:f:ld for ogclho:r eoch at 550°C, 320 ond $607°C to allow |
rnace and lood to equalize, : : |
r 4




If carbon is hich (1,25 t0 1.33) it will bo nezosscxy to
* VY ' ' \ .
heat ore sloviy than above endd hold cuatinns et quench
tomporature about LUS longer to ba suvre of corbido solutica.
¢ v

4,4 A ciwplo test for proper treatment is tho uza of oo wdli
®300:vn test bors, These con b2 enst on cosh heot ef wotnl
undohau"c trected vath the es costinns.e Lar should band
1607 oround o Zlun pin wik without foilure,

Desi:n of Mangenese cteel cestinpe

5,1 thile it is inmportent to cdhore to gocd sicel casting
dosign principles seme spocicl restrictizis do apady bocuruse
of tha chovaciurstics of nungurnase steod,

5.2 Hoa\r{ sectiung nust bo located so that adeguato risers
con Le uppliod and ousily removad.

The grooter susceptibility of the moterisl %o hot tecaring
makes elininciion of «ll irntornal sherp comners ensinticl,
Also lincar shrinkaga ot 1/40 will dovaler strosses cnd
hot tears on codling unless rold resticint Lo romovoed by
soft cores ond carly loosening of sand in told and oround
heavy risers cnd gato. '

5,4 Pattorn dosign where possible should pesnit wearing surfoec

to be cast in drug. Boccuse, risovs mprenots slow cooling
ond coarso grain, ricers should not be pluced on woering
side of casting if posaible,

Succassful modernizotion and exponsion progreus for found-ics
-must have detoiled plonning to ossure orderly ¢.oowth, Thiz is
es truo in USA os in Toiwan, Foundries who liwve bouchi now
wachinory or roorranged the existing plant witlicut duveleplng
a total plan hove fuiled t- accoaplish tho goul of inprovenent.

. 6,1 Vo believe substontial improvement in quulily and cost is
" obtainable by chonges in method, rearrauncuent of cquipuuhi
and by tha introduction of lient.d wechanization in moldinn
and core naking,

;Heot troatuent furnaces must be provided with cutonatic
“tomperature ond burncr control., Furncce design end burper

_ alrrung:n:ent nust provide a uniform tenpuzcture throughtout
the oad, - :

‘It ic considored experimental work on sand matericls and bindors

{s ossontial to inprove suxfaco qanli.tK. For niost castings the
bosc sond is too coorse, [Docause of the lack of compoctilility
.of sodiv-silicato sand, tho mold prosonts a ccarso open rurfuce
(to t!{: notal, Buzned on sand, exosion and inclusions nuiusally
by 1138 .




g, lurkots

8.1 There is o subatontiol macket for enstienitic renconess sinal
in the nining industry thraich out South Coet Lsam, Cerons,
rock querries tin cnd gold drodaing cnd other tining ell uso
substentiol tomaaese  Furthor penstraiicn in this nockew rotow depend on
nodora riothods end rigid contrel of procoss,

£,2 An output of 100/150 tons por menth is not sufficicat to poorit
tho econonic justificution of ¢ mojor investient in modorniszers
As ncuhicnizaiion is introduced eapecity is ifncriicod, An
esscsenent of tho totel morkot penetretion evan teally voasitle
~should bu udde to pormit proper financicl enulysis of ing
projucte

8,3 Cerialily with casting quolity meoting internutic:al
und witi an efficient productive unit, compaiitive s
and ovt put vill assure the cvailebility of ordars <
the capucity.

tendacds
a8 Lrldd

i1l

o
al
o

8.4 Further o morketting concent wust L= developed whove knowicd~cobia
foundry cnginoors porticipsie in tho scle of the roduct o ..
the vser, Doveleping a proper undexrstunding of th: ncads of the
cugstomar is cssentiol. On the other hond the cusLing vaex nust
be cducoted in vhat stoel custings con o for hin cnd how Lust
{0 apply the substontial technology oveilable %o lwprove his
own operutions,

% langonese Steol Plates for Jow Crashers.

It is ossential for offective performonco of both the c=usher un:d
1unganssd plates that the javus bo properly scatod on tha pitican ond
crushor friies The jow erusher derivas its enorgy Trom the hoovy
pitoan casting ond houvy frame. If the jou nust seot itcold ewch
cgclo of tii pitwon becouse it is not flot, loss of eiticlency of
the crushor occurs, Tiercfore the bocks of Loth Fiscd and movabie
jows should be pochine ground to close tolercnces. fTicco toleruiizes
will vary from =lua to nor more thaniimm or lorco jais. lorrindiy

o plunor type of grinder is used with g wotor driven wiwol mounicd
cn the cross head, : :

0. Inprovod core drying could be obtained by a redesign of the gresent
ozull oven to provide a hot air blower to rocireculute tho heatad

air, A thermostal to control heat input would improvo uniforuity
of heating, .




Nan ILung Steel and Iron Corp.

Observations and Recommendations

i

Visit April 11 and 12, 1972
= Mr. C. M. Lee, Gencral Manager

- Mr. C. H. Loh, Plant Manager

Core Maling and Core Seonds

Improvement in surface finish, elimination of lumps and fused send

in the cored pin holes of tread or crawler shoes is needed. Cleanir.,
time and costs are high. The extra work needed to clean the holes |
frece of sand must destroy the accuracy of the hold. A number of
steps are possible and must be checked for their effectiveness and
cost:

1.1 Conversion to shell cores. Most accurate and most costly would
be the use of a high production shell core blowing machine.
However, justification of this must depend upon the quantities
to be made and the accuracy required.

Tﬁe present hand methods of producing shell cores are slow and
will not yield consistent thickness or quality.

A simple arrangement is proposed which can be assembled at
minimum cost. This consists of a frame for holding a core
box vertically. One side of the frame is fixed while the
other slides on two or four rigid guides. An air cylinder
opens and closes the movable half bos. Electric heater units
are attached to the back of the core box haives. A timer
actuates a solenoid valve which opens the bos after a predeter-~
mined dwell time. Box, after being heated to the correct,
temperature is closed and filled manually. After the proper
wall thickness has accumulated, a sliding bottom to the box
is withdrawn and the excess sand falls into a container for
reuse. The timer controls the amount of backing and cpens
the box for core withdrawal.




- 147 -

Since, most of the tread shocs being produced are gtandavd items,

boxes

can be made up and heaters mounted permar ently. It g

believed the cost of the cquipment and the necded core boxes

will be more than offset by the savings in cleaning.

here
still

quantities are small or future demand is unknown it may

be necessary to use either oil sand or CO2 hardened,

sodium silicate sand. 1In either case a finer sand should be

used.,

An AFS 60 to G5 GFN would be desirable if possiblc.

L]

Fwu Long fine is close to this bhut may not be of good encugh
quality. '

Since

conventional oil or resin bonded sand must be baked and

has low green strength it may be easier to use an air hardening,
type of binder. The core can be hardered sufficiently with an
oxidizing or acid type of hardener to be removed from the box
and then oven baked.

The simplicity of the sodium silicate-CO2 system in view of

existing factities and material may dictate its continued usc
for some core making. It is recommended that finer sand be
used and different additives be tested to develop better
collapsibility and reduced burn on. Materials to be tried for
improvement would includef

1.5.1
1.5.2

1.5.3

1.5.4

Silica Flour - 200 mesh up to 10% addition.
Cellulose materials such as ground wood flour or eguivalent.

Pitch - Although this provides high temperature bonding
strength it also is an organic material which will burn
out. Care must be used since it is a gas producer and
quantity must be minimized.

Dextrine or corn flour up to .5%.
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2. Molding Methods and Materials

2.1 Methods being used in producing skin dried castings on jolt
squeeze dravy machines represent a substantial improvement
over sodium—silicutu~602 system in general use in Taiwan.
Cleaner castings with less burned on sand and reduced non met. |-
inclusions have been obtained. Also higher productivity and

more cffective use of Floor space has resulted.

2.2 Minor charges in the sond mix vould further improve mold-
ablity particularly in the deep pockets in the pattern wvhere
insufficient flowuability prnvénts hard ranming. It is believiu
a small reduction in bentonite will help. Also part of the
dextrine could be replaced with a cellulose such as wood flour
or corn flour. The absence of any dust collection or exhaust
system on the shakeout and sand screening allows all fines to
b~ retained in the¢ sand. Much of this fine material has no
bonding capobility and secrves only to tighten and stiffen the
sand. Its rcemoval would have the opposite effect. The use
of a moldability test pattern as shown on page 22, 23 of
Dietert's Sand Control (copies attached) would be useful in
experimental work to obtain improvement in the molding sand.

2.3 Future plans for modernization will have to include shakcout,
screening, magnetic separation and storage of sand preparation
with controls on moisture and additives and delivery to the
molder are essential for the productivity considered necessary
for growth.

2.4 Future planning should also consider the application of
pneumatic reclamation to reduce the volume of sand purchased
and discarded. £ven though the cost of new sand is low the
purchase of nearly 500 tons per month means costly handling.

The amount can be substantially reduced by reclamation.




. llelting Equipment
3.1 It is suqgqgested that future planning should consider the use
of a furnace smaller than the 6 ton size currently plann~d,
The large hcat size means more space for mold set out; will

require more molds to receive a full heat of special coapositicn.

A smaller furnace at 4 - 4.5 tons nornal charge will improve
flexibility and with a high capacity transformer can produce
a heat in 2 hours and 30 minutes. At sixtcen hours of

melting, 360 tons of castings per month can be produced. As
demand increased the furnace could produce over 600 tons of

castings per month on a 24 hour operating schedule.

With the new baling press and selected bulky scrap charging
time can ! 2 minimized using a top charge furnace and most
important the second charges eliminated. With automatic
electrode control and a high powered transformer, a 4% ton

charge can be melted down in about 1% hours from tap of

previous heat.

Since lbngrange plans includea 15 tén furnace for continucus
casting of billets, castings requiring morc metal than the
4) tons available could be poured from the large furnace.




4. Murnace Fume Control

4,1 The proposed air pollution control regulations are to require
a highly efficient system both in capturing the fumes at the
furnace and in cleaning the air to be exhausted to the
atmosphere. It will impose the nced for a well planncd
system now to avoeid costly replacement under government .

restrictions later.

The requirements of an effective system involve three main

elements:

4.2.1 Hood design. The evolution of hood design has progressed
from the oraginal full roof type where supposedly all
fumes were directed to an exhaust duft by a hood covering
the entire roof and ring. Most small furnaces up to
10 tons now are equipped with a "side draft exhaust hoocd"
which depends upon air velocity across the openings for
the electrodes to collect fumes. In addition hoods over
the operating door and sometimes the tap hole provide

complete capture.

The primary advantage of the side draft design is that
it does not restrict electrode movement and it permits
dissipation of heat from the roof, prolonging life.

The effective performance of a side draft hood depends
upon a properly designed volume of air flow in the
system. J.ess than required air flow naturally will not
permit capture of all fumes. This creates dirtigs air
in the shop which will eventually escape thru windows
or other openings in the roof.

Because of the high heat evolved during oxygen blow and
the occurrence of sparks in the hot fumes it is essential
that about 30 meters of duct work connect the bag house
with the side draft hood.
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4.2.5 The bag house must present a sufficient area of cloth

(dacron type) to the dirty air to provide efficient
filtering. Less than the correct amount of cloth area
means rapid accumulation of dust and carly loss of
efficiency. HNormally the ratio of cubic feot of air
per minute divided by cloth arca in squarce feet should
be undex 2.75:1. This is equivalent in the metric
system to an air in cubic meter/min. ratio to cloth in
square meters of .84 : 1.

The system now being installed does not appear to us

to be adequate. The size furnace would require at

least 450 M3/min. air flow. Most systems for similar
size furnaces with which I am familiar have Leen designed
for over 500 M3. "The cloth filter system with 312 bags
at 5" x 2 meter long will provide 4939 square feet or
458 M2. This at a ratio of 2.75 : 1 (US system) is

3~ 13500 cuft./min.
It is recommended the entire system be reviewed by

adequate for an air volume of 334 M

engineers competant in designing similar systems before

investing further.




5.0 Plans for modernization and Expansion

5.1 It is believed an effective plan can be developed for

the expunsion and the essential modernization of the
steel foundry. Such a plan must include more working
spacc, the consolidation of all molding in one area
served by sand delivery and shakeout system and with
overhead crane equipment for pouring. Core making is

to be separated from molding but located for easy delivery
of cores to molding areas.

Becausc of the substantial investment in induction
furnace equipment at the north and of the building, it is
considered advisable to establish molding facilities
especially for high alloy castings.

5.3 Melting

As detailedin paragraph 3, one 4 ton furnace will provide
sufficient metal for up to 600 tons of castings per month.
It appears desirable however to plan on the location of

'a second furnace for future growth. All melting activity
should be consolidated located adjacent to the source

of scrap and serving the main pouring bay of the foundry.
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6. Ni Hard Grinding Plates for Paper Mill Machinery

It was suggested that the hair cracks developing during
grinding the teeth resulted from the heat of grinding.

A change in the type of wheel or the pressure and speed would
correct the problem. M. I. D. C. is equipped to analyze

the problem and make the needed recommendations on the best
grade of wheel for the work and further test the reccmmenda-
tion on machine grinding equipment.
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i
General Managep '/}‘i
Taiwan Shipbuilding Corp. . ¢
Keeluwig 9.

K
Dcar Sir, 5

/"5'1
We wlch to thank you and your A\{ for the ccurtesy Y'Jl
and hospitality shcva to Mr. 2 the writer N
duriny our visit on April a full day 4
and Ir. Liu and othcrs ofS$hs aff were very helpful in \f‘\
answelring oyr questicnge ying necded informaticn. %
Hany subjects were <Nig the day. We have prepared
the attached notes| ‘ifrma\afid further elaborate on our

answcrs to )

We reviowdd (the prerosoed relceeation of the foundry. We
suggest tha althclon it is ¢ssential that a new founci
be erccted e frust be a roturn on the substantial
investaant }ductd cests, better productivity and
improved quality. As we visualize the plan there is to
be 1lit:le change in method or improvement in the use of
labor; in other words no reduction in cperating costs,
Based unon a prescat demand by Taiwan Shipbuilding for
steel castings of only 100 tons per month it seens too
emall a justification for a majop investment.

We do believe that within the approximate .pace planned
for the building a comprehensive long range plan can be
develosed which would provide for the improvcments deslred.
Installation could ba done in steps as demand and neced
increased.

We arc prepared to under-take such a study 1in conjunction
with your foundry staff. A feasible plan would first be
develcped. Then proposed opcrating costs and potential
8avings possible could be compared with the cost to ercct
the ncew foundry.
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Recomiendationa on the econcmic fe;
project would be presented.

We would be pleased to discys
such a program with you a

Your help and assic)

. )
rberf£/E. Cragin, Jr.

Expe - Foundry
Unitéd Nations Industcial
Development Organization

Encl.
HEC/sc

Mr. Se C. Chi '
Mr. M. L. Tsal /
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Tafwan Shipbuilding Company

[}

Further study of the layout for the new foundry planned as a
replacemcnt for the existing foundry would Le advisable. Although
it 13 essential that a new foundry be planned, since the present
site is to he transferred to another activity, the facilitics and
layout should also Le modernized. Reduced operating costs are
essential to retain a coripetitive position and to provide nceded
quality inprovement. '

Mechanized nolding should be considered for both quality and cost
improvement. Hand metheds do not assure consistency and will bave
over thrce times the labor cost ag even the simplest of mechanicasl
molding. Although, extengive mechanization probably cunnot be
justified or considercd at present, the plan must provide space
for mecnenical molding, sand preparation and delivery at a future
date. Normally, it is advisable to locate all medium to small
mechanizcd molding in a side floor bay with molc delivery to the
main bay for pouring.

Since the core department may be required to service both iron
and steel molding it would be desirable to locate the department
between the two operations. )

Consideration of an improvement in the transformer power should

be given. Labor cost for melting 43 excessive. Twenty seven

men for scrap preparation and furnace operation is well above
normal for a four ton furnace. With automatic electrode controls,
scrap handling and a top charge furnace this could -be reduced to

a furnace and ladle crew of no more than five per shift. Overhead
crame for scrap loading should permit a crew of no more than four
for charge preparation. With a transformer of 2,500 KVA cr cver
3,000 KVA, a heat in 2% hours tap to tap would be possible,

Labor cost per ton could be cut from NT$208 per ton melted to




G.
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NT$65 jier ton based upon an. average ratc of NT$13 per hour and
16 hours rexlting. The high powcred transformer would yield 24
tons of motul per day, while the present unit would yield 13,5
tons in the same time.

Refractory ond electrodan costs also would be reduced. The

savings in labor and material could offset the increased power
fixed charge.

Heat Trcating Manganecse Steel

The quality of austenitic manganese stcel castings depends upon
Preper heal treating. Tecmperature for quenching nust be af least
1050°%, Castings should remain at that temperature one hour for
every 25 i» of thickness, Castings should not be hcated from
cold to 350°% faster than 30 - 35%% pPer hour. From 250°% ¢o
600% rate can increased to 45°C per hour. If castings are taken
from mold over 400°¢ they will not be as sensitive to cracking
thru rapid heating and can be charged into a furnace at 600
650°c, For heavy manginesa steel castings over 100 mm thick, it
is essenticl to avoid cooling to room tecmperature before heat
treativent. The above practice of removing from the mold at about
400° - SOOOC, cleaning sand from cored openings and charging in
a furnacc at the same temperature will avoid heat treating cracks.

Furnace Design
7.1 For the volume of manganese and carbon or low alloy steel

being produced one pProperly designed car type heat treating
furnace should be adequate,

7.2 Multiple burners spaced on either side of the furnace with
inside baffles to avoid flame impingement on the castings
will assure uniform hcat distribution. Car must be designed
with piecrs to permit circulation around the furnace load.

At least two or three thermocouples are required to permit
burner adjustment to equalize temperature in furnace.
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7.3 Both car and door must be povered sc furnace will have
flexibility for quenching of nanganesce steel, normalize and
t.'pet or anncal of low alloy and carbon. ,

7.4 It will be possible to load both carbon and manganese on the
sme car. At 900°C the car can be run about half way cut,
the carbon steel castings removed by overhead crane and placed
dn air blast for nnrmallze. Balance of mangancse steel load
is to be brought up to 1050°¢ held for soaking and queachad
in the water tank near by. Furnace will be allowed to cool
to drawv temperature when carbon steel will be reloaded fer

tempering.

7.5 Burner cquipment must be designed for the three ranges J.OSOOC,
900°C and 500 to 680°C for drawe Adequate control at the lowar
temperatures is obtalnable by the use of "excess air burners”
as produced by North American Manufacturing Co. Cleveland,
io, Ue S. A. '

7.6 The heat treating of manganese stcel using car type furniccas
amd overhoad crane handling csn be reconmanded with confidenec
in view of the long years of cxperience with this methed in
UBA. The best method is the use of a special gantry type
cxane uith fork handling of trays. But these are costly and
would roquire substantial volure to justify.

7.7 The calculations on the heat transfer capacity of a qucncﬁ tank
for aanganese develops a requirement for 19300 kg of water to
M 3 tons of high manganesc steel. A further requircment
fexr a proper quench 1g vigorous agitation and circulation to
remove the layer of water vapor (steam) which adheres to the
‘secface of a hot casting during quench. A flow of cool water
fn at the bottom of the tank and overflow at the top pius
propellor agitation will increase the heat extraction cupaclty
substantially. A tank 3 meter x 3 meter by 2.500 should Le
sdequatc. 1f longer casting's are to be produced the diuensicns

" oomld ba altered to suit.
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Pouring lMarnganese Steel

8.1

8.2

8.3

8.4

8.5

Pouring temperatures of high mangancse stecl castings must be
contrelled to assurc optimum grain size and grain structure.
A coursce columar structure in manganese stecel cannot be
refincd by ucat treatment and will have 20% lower fatigue
strength in repetitive stressinges Pouring temperature should
be as low as will permit proper filling of the mold. Saall
thin gcoctioned castings must be poured hotter than small
chunky castings. Big castings having a large arca will have
finer qrain bccause of more ripid cooling than heavy sections

poured ut the sime temperature.

Until c:iperience can be developed it would be advisable to
pour a grain size test bar attached to the down gate on all
large castings. Bar should be 35ma x 35mm x 200am in length.
A V shoped marker at the center point will make it easy to
fracturc when it has cooleds See sketch attached.

Control of temperature in pouring manganese steel 1is generally
done by eye, Using an opticnl pyrometer on a slag frea gurface

is esscntial for accurate control, until experience can be
gained in judging from color of hot metal.

where all castings to be poured have similar metal sections
and arc about the same size the temperature can be controlled
at the Ffurnace and a stopper ladle is feasible. But where
widely varying scctions and sizes are to be poured from a
singlc ladle, the only effective way to pour at the proper
temperature is to use an open ladle and an optical pyrometer.
y .

Another draw back to a stopper ladle is that pouring rates
cannot ba controlled and frequently large heavy castings will
be pourcd too slowly. |




- 161 -

. Manganese Steel Hammers

%:1 It is suggested that the hole for the shaft be cored and then
drifted. The drift is a hardcned stecl plug ro dimensicned
that vhen pressed thru the cored holeit will produce a hole .
of the correct size to close tolerances. The operation will
also work harden the surface of the hole.

9.2 The problem with using steel inserts is the manganese gtocl
will have a tendency to develop "wrinkles or folds" at the
surface of the insert. This can be the starting point of a
cracke Fallure of one hammer can cause considerable danage
to the mill. |

9.3 If shaft wear is too rapid, the use of hardecned shafting
would be indicated,

«It 1s suggested that a drawing for the 2870 kg jaw plate which

was produced in December 1971 and which has now been reportod

as cracked by the customer, be sent to us for review and recommended
design change. We may be able to assist you in convincing the
Cement Company of the need for change.
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Kb , OUR RLF:

May 17, 1972

Mr. Samuel S. Ce Wu

Chalrman, Board of Directors

Tong Eng Iron Works, Taipei Office
65 Kuan Chan Road

Talpei

-

Dear Mre. Wu,

I am honored to receive an invitatteq the official opening
steel plont. You
and courage which

I am locking

are to be congratulated upo Af resig
it must have taken to sta pfogram.

As you know, togetht

\M. L. Tsai of MIDC, I have
inspected your twof flun

pRrptions as part of a survey
dry industry in Taiwan. Summory
tions and suggestions has been

' t was misdirected and we unders
stard you jndy not_have recceived a copy. I am taking the
liberty of\ sendipg/another copy of the detailed report and
citar.,

Investment in modern foundry facilities is essential if the
industry is to compete successfully in the Asian and world

mavkets. Modernization will produce increased capacity.

The new capacity needs volume for profitable operation,

It is for this reason we are concerned about the cxtensive
focilities which were plarned two years ago and which we i
learned are now being reviewed. If present plans ure

conparable to the former layout developed by Kubota, you

will have a very large capacity for which orders nust be

obtained, :

It has been my opinion that it would be better to modernize
existigg facilities primarily for quality improvement, and
cost reduction. With competitive quality and price the
market can be penetrated and evaluated. On the basis of

this experience and with increased volume at hand, plans

for completely new plants can be more realistically developed.
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It secems to me that it would be as dangeptus to the rapidly
grouing econouany of Talwan to create an qv¢r capacity in |
foundry plants as to do nothing abo tile|serious deficiency
in this arca,.

Although the United Nations Te%) \ldal Progryms are to be
terninated Junce 1, I am plps {

after a debricfing session\i!
thls work as a consulierr

!‘iv IO R. Io

epfia and expect to continuc
-he”foundry industry with

We trust we can asdid j veloping a realistic and
growth of this very essential
10u«d be pleased to discuss this with
which this can be accomplished,

acens b

you and thd

. . A L Sincerely yours,

Herbert E. Cragin, Jr.

Expert - Foundry
u. N. I. D. o.

HEC/sc
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Hay 9, 1972

General Samuel S. C. wu

Chalrman ,Bord of Directors

Tang kEng Iron Works, Taipei Office-
65 Kuan Chan Road

Taipei

Dear Sir,

During the visits Mr. M. I,. Tsai and the writer made in
March and April to observe your foundry operations Mr. C.l..lLee
was very helpful. He supplied answers to our mAny questions“
and at the same time asked questions of us. The ;.tttached

is a summary of the information we transmitted to him en

pur visits, as well as opinions we have developed following
a study of the data and information. we qreatly appreciate
the time Mr. Lee spent with us and thank you for the oppoyi=
tunity to see vour operation. We hope the information and
suggestions contained in the attached may be holpful to

you and your staff. ‘

Since you are now considering the expansion and modernization
of your foundry facilities, the comments in paragraph 8
will be pertinent.

It is our opinion that a foundry must concentrate its talent
and knowledge in limited areas. Expansion in many directions
will not produce an economical or profitable operation.
Markets are limited as yet in Taiwan. Companies able to
produce the best quality at competitive prices will arsure
themselves of a large share of any special market they
enter. But we doubt if this can be done in several market
areas at the same time.

Another important point must be considered in planning a
mechanized molding system for an item like a truck enqgine
cylinder block. Mechanization creates productive capacity
as in molds per hour. Such equipment must be operated on

a full shift and full month basis. Thus a substantial volume
of business is needed to maintain efficient operation. A
cylinder block line on one shift can produce up to 4,000
molds per month. .
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OUR REF:

Efficient operation would yield at least 3,000 molds per
month or from 350 to %00 tons per montl on one molding uni:,
At the present time, this added volume is Just not availabilc
in Taiwan., : .

We suggest that before investing heavily in a new foundry
focility, a thorough analysis or estimate must be made of
the markets in terms of the productive cequipment nceeded

for molding. Thus rolls and ingot molds require high bay
Cranes, heavy flask equipment, large mold drying ovens and
a large melting capacity per heat. On the other iiand enaine
parts must have high pressure molding machines producing
many molds per hour. This requires a steady flow of cores,
of molding sand and of metal at the right temperature and
composition, and most important a mold, sand, flask and.
casting handling system paced to the molding rate. A
substantial investment is essential for such facilities,
and it can be justified economically only if operated near
capacity.

We are confident that the M.I.D.C. organization can supply
valuable assistance to your staff in this project as much
in avoiding over investment as in tailoring the planning
to the best interests of Tang-Eng and of Taiwan.

We hope we may have the privilege of discussing the above

with you. Thank you and Mr. Lee for the assistance you
have given us in the current study.

Sincerely yours,

Herbert E. Cragin, Jr.

Expert - Foundry
U. N. I. D. O.
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.13 ton can Fuznoed siteol

2t Lsntlo 3o Shrs, x 2 5 6¥e O S e/ U MY 'wr!i A T/ue '

o highy frequsncy fornane 2 haesfioos
b % 25 200 (0% o 4‘6;:1
- 4 ten dow Drequaney 3 tons/hes coch Tavzes
AuEx2 25 x 57% ’)OT_,'

]
2 = 3 ten lav frequoney L ton & tozpad overy 40 aln.,

I x 12 x2 520 4 (,',’.'L:ff"7l/lll

Jolt snunezo strln 2 uechirg for eape .md dueg
., 50 wolds/ire 2500 /mnld
1250 Kg « b 2 25 = 250 9':\9
Hole Yuw cyls bluck
Jolt savasre bigh preesfure
70 u:ol‘rix/hr: * 3 % 18080 x 25 = 800, Toafem
3teel Ledding Linn |
2 « Copo ond irag ling }
1 Una 1/ hre x Z0% x 8 x 25 = 400 Y/une
) line 20/hr, x & YR8 2wl lT/m.
Inqot boid 20/day CIU0%g ae, e
16 x 25 » 400 T/ro
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P.OBOX: 00232 HAOHSIUNG

B (PDUSTRIES DEVELGPIIENT CENTRE

CAGLE:; ne KACHSIUNG
MEC TAIPLG

1 ‘rL:KA()HSNH\‘():'/J‘Il'.'«B_'i;’\\'t'U Cetiad
WAL HIGIHWAY, KADMSHUNG, TAIWAN, THE HEPURLIC OF CHINA TA”‘L!J'/14”!.0‘-7131“;’.'/1Aihs

OUR REF:

Moy 12, 1972

Mre C. T. Lin, Depuiy Managing Director
Ya Choy Stool lifa, Co. Ltd,
11, Kao-Shan 3rd Reed

t . $ N
Resheiung

Dear iir. Lin,

l'o upolenizo for our deley in forwerding the—e

und sugoostions developed during ouyr viziv on iid 27 ond 23

e aire very dppreciative of the 2 i ’

wedter botn deys. It i3 he

1o you. Any major invostrioas

carcful. ong thoroueh plepfiinu. riN \onysi An adequate rotusn on the
investuont 1s essentiol uzthyvryiXo \oew facilities must provide en
increused flow of cosh ' 2ping the source of funds.,

It is cloo ess ed layouts and studies he nudo of the
propessd oxpu It is vuiatory it the proqron is %o bo cccome
)lished in a sl ceps that an eorly instullation doos not

lock an inporXinb-phtic/ of the pros-am to be sciioduled Lctew, Thus, a
total plon shoutd prepared in doteil in order that futuroe probloms cen
be onticipated und dealt with in the originel plan,

H. I. D, Co {2 available ussist you in developing this study cnd in
prepaying the layouts and detailed operating und installotion cost
studioss Ve would be pleased to discuss orrangenents with you when
yov cre ready,

Again thank you for your help und courtesy during our visit.

v. . /
/f/, 7
: Hexbert C. Cragin/ Jr

Export - Foundry
U N 1, D, O,
cc, Mr. Hsu, Chairmen

HEC/ ko
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In viow of tha ploa to convert nolding fron sedium cilirute to fireaan
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Yo C!GCU S‘:’-C’Cl P’fgo CO. L{do . ‘

Vigit loreh 27 and 26, 1972

Rurlioting ~ Leecl ond Erport

LY Particiration in aay rorket vhother fercicn or local nust Jopend
upon cuclity, price ond {he cepacity +o root the customors epae
zCquirorents,  The steel foundry perticelarly has no Yproduei®
cun cavelen or “lina' it con preaotao, Lupendanco unon Trading
Cerponivs Tor inquiries is an uisicble Propesiuicn eince the

.’ bR ‘ ' L ) ‘ 'i o
priduiy reason vor the Trading Coupainy's intzrist {s low price.

ic

5¥
it

1.2 Cn tho othor head luhor Scpresents a Yarcs pert of tho seles
value i UeSuhe and ether vectorn foun'vics beotuss of hirh unit
lebor saines, Vith nodsen cauipieat ond {eellitios the eficcient
utidizuiion of icbor will provide o foundey hore vith a very
conrpaiitive positiun hoth in Jocal and & foreign workots,

1.3 Vo shoudd eophesize that this modernization must Lo eccompliched
fivsts Forcign uscrs of cactings have na incentive 4o invest in
loccel foundry activity. The plenming cnd encoution of a Lodornizce
tion und oxpunsicn progron cost he initictisd by tho {oundyy
monansients  Unccuna such o projoct will invelvo substentiol suns
It oot Lo well plonned.  tiost opuraticns cunnot aficrd a larga
Auvestisent in now Teeilities so it is locical to undertake a proarom
in steps,  IF it is possibie i chow ces® reductions at czch stop
of il:0 program, soms assistorce in paying feov the progran will
rosult, Cut it ic ossentiol ithat the iotol pregren o ploaned
complcicly. Projected operoting costs will perult cstinotos of
of Tuture profits ond thg cbiiity to prenetrote otlior nerkets, i

1.4 Uo belicva 4t 1o bo essontlol thetl the ezpensien involving o
novw cleining  building and rearrcngensnt of cyvirucnt be plcained
in dotuil, unlyihru sech an onalysis cun managsihent be conw
ficent of the soundness of tho plen,

»
H
‘.
*
a

or skin-drizd sand, an investicotion ond experinentel vorl should ba
unuortakon proaptly to develen tha nateriuls to bo ueod ond the
reculling quolity to bo obtauined, Tis use of g wolding niachina to
produca rotlss cvoen if serviced by hond weuld Provide a nicusurs of
tho quality inprovenent to bo onlicipoted,

Converzion {0 molding machines and rolding sand systcn §5 to invelve
substenticl cost tor pnttorns cnd flausks, Justiflicotion aust ba
developsd ihru reduccd lobor costs in molding and clcaning,

Furnace fuiic control

Informution lias been reguested from foreicn firms on tho various
rothods in vse Tor collecting end exheusting furanocos from eleciric
orc furnucea, Assistence can bo provided by NIDC in this orca vhon
roquirced,
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" 54 Xeray

5.1 thilo wn X~Ray machine vould be o very vseful picos of cquip.
Brnt, it is conaidered too ceatly for tho anouni of work
to bo inspoctod now,

5.2 Genorally unloss foundries cro onestod In prodicing a
S U d . P deivel 4 .
large quantity of caatingm with vory vigid veguizcoonts on
"n. 4 ) . N ) M . .e
qQuality cueh as air craft, hich progsuss BT enid il
rovincy cuatingu, the Yercy sysien ie aat pecdod, faly
(4 p Y sy : AR e
where lorcas nunbers of costinns roquira voutine Anpuy
» J " r ’ .«
Incpocticn is wa the e uipnont essonticl,
Y

5,3 Coboli €0 Lootapes and rodiva ean bo veed suesosofully fox
pilot custing exenination end for g linitod auound of routli.s
inspection,

6. lLodle Practico - Austonitic Hangonose Stool

6.1  Groiln size in mencancso etoal con bs conivel Lo only hy
Propar pouring tornorature, Sinco u fine Grarn shviciuze
vill heve <hs hirhest strenih end yviedd in QLU Lave
strsseing (Faticuo linit), it &5 debirshls 1o pULy every
casting at thot temperature vhich wil) produce ¥inn
gredited structuze,  This woans that vhen pany diivoront slio
castings ore to ho pourcd from the como ladle, cfcervation

0ye or opticel pyromuter {3 the only Geans o estyre
tomporaturo levels to sulil tho size casting pourcd, Vhile
on iorsion Pyroroter is more eccureto it is nat preetiend
whore tiany weasurcuonts ot ditforant locaticns goo NeCOSHOY T,
For ¢ho clbove reasons, high venguncse sivel i BOLE Frcqucily
poured from an open laodle und smull cenlings wro poused Tren
spall ledlos to ka filled frea the lergs ladio uaile notal,
is hottest,

. 6.2 Maturally, under those conditions, the tnisial teopuratuzo
o - of tho ladlo wust be a5 hieh ay beoting facdliti.. Will pornii.
Ladle heating systons should be desitnod to hoat o 4 1g 5 don -
ludle to ovar 1,1C5°C, This cannot bo eecennlisiod uiloss
@ covor or rofructory woll vhich retoing end yoilocts hoyt
i3 vacd with en of ficiant high heot inpvt burtior. Cas i
the bost {uel since there is no chancs for cexrhon dopuats,
¢il iy the loast dosirohble.

7. Modornization end Expansion

7.1 Dotuilcd and nwathodica) planning of o n-w or oxpandad
foundry layout is cisonticl if en efficiont well inteyroted
oporation is to ho atteined,




This nust includa o projection of thy futvre Acuend for
carfings by tvpo, wico wnd veiant, From this dava plen
can bo develowa for iha nolding oquirnient voqguised for
anch size rangs and voisht, the tleor gpoco ninoaded for
ro)d storvto and hondling, thoe moetel roquisossents, ond
send voluas ncodad to nuintuin ovficicnt mold preauction,
Hith a classiticacion of tho projectod casting load b'(
voight groups, pleaning for necded {ecilitios and work
axceo in tho clecning oporaticn can bu devoiopcd,

Wiiilo tha chbovo mov uppcar to bo connlex and a lot of
additionol work, ic iz un essontial sted, in our opinion,
to wasura tha dewelo, nunt ond insialivticn oV o nodorn
foundry feeility having bolonecd feeilitics, coivicetive:
flow paiteras of woterials ond product end officient
viilization of skilled ond unskilled vorkoxse

Uithout cdditional dotails, a full evaluaticiy of the plon
dayout prepared by Ya Chow Steeld iivn, Co,, Lide ond
supplicid during our visit en lioxch 27, 19772 15 st posaible.
Cortain comenis and questions may bo helptul koforo uny
mojor stons in tho progrem are taken,

7.4,1 Hochanized wolding using ‘jolt squeczo type wachines
1s only us offective ag the naterial and vold
handling sysica will pormit,

7.4.2 Space for wold cetout Erior to pouring wust be
auple 4o provide flexibiliiy und sinco continuvous
supply £a of uotal cannot ba neintcined with baieh
typo stecl ueliing furnacos,

Ze4e3 Since floor cpace under the ovarheald crono noecded
for pourinyg is alweys linmiisd, it is adviscblo
to locota all snoll and wodiun sizad niochanized
polding in cide bay., [%lds are t¢ ke dolivercd
to b tho wain bey for pouring and choleput and
eupty flasks roturnod to side bay for rauso,

7.4.4 In avea riust Lo set aside in the mcin Lay for
- large floor molding '

7.8.5. Tho presont luyout ond locotion of tho foundry
_ makes of foctivo oxpansion and use of tho oxisting
wain foundrr bay difficult. Expanscion is possibloe
. only to L tho west of the main bay,




7.4.6

747

7.4.8
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Tt s -

An dnvestigotion g to tha possibility of ereeting o
snall to nmadium casting olding eyce extendang o

tho vest ond «t riaivt onoles to tho VLS L iy Toudry
ray be advicabla, “This could provid a u=ca for
m{ding, sanc! preparation, cid core nolling, e retal
ladle could pe tranaferced by car 1o fhe enall Foundey
pouring axea, Castings vould be transiorrad Ly car
to cleoning wrea,

The proposad ¢lecaning building 5 Zao nareow in relotion
to its longth, Too imch epeeca vould havo 2o be sed
agide for transportation of product. I3 is $posnihls
to dovalop a ¢ond flow of product end 49 provivoe tho

ot arrongermont of tho fsceaneory equionons in o
building of the dizonsions (20 x63) chovn o the
layout,

A nore offective Plan could consider the oxcciion of g
building for clsoning end hogt treating in 1he new

- 0rca south of the present factory arce,

-
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S 21ARY

2.3 Hoderndsption of the gteel cozting industry io engential to
gupport the aontinucd rapild cconemic wivanees Ledng moado by
Tadwin,

1.2 Ca the oth.oo handy, wnless carly acticn is undovtoken €2 duvaelop
sound and elsfective plang for foundry foeddity inproversui andg
to initintu A proosou for fmplementation the eoaaition of this
dndusiry ikl prove $o be a serious hindicap &0 general wonetdic
grovthe '

ded An efflclent stowl feundry produeing standard suallty caostings
€an and will be ablae Lo develop a strong exnorl trades

le4 With efficicnt Use of tha labor force thru nechanization, the
Copabla and Sndustricus vorkoen in Tatwan con nuot compebitive
Price und quality domends thruaught Che worlde

3.5 Thru ceprahensive studies the economic feasnibility of proposed
modernicaticn can L . ggcertnined and sound jJudjements padoe e
o the nerit of any 1rojected pProgrine

3.6 Quality sioudards must be duproved. llowever, the first ctep
45 batter facilitics, metheds and equipment boders more rigid
eontrcls con o dmposode ,

2e7 Concurrent with fersibllity studies, practical research rust

be undertihon to devalop consistantyy good quality materials
£or usc by tha foundirics,. _

1.3 It is alro cssontial that stondard procedures be established
and founirics be enccuragad €o adhere to thom in the production
of a high ¢:ality product.

1.9 Since a subotantizl onount of foundry equipaent can be ecnstructd

docelly, it i3 considered that the purchase of enginecriny
fron forelgn sources should be exploited where ever feanibile.
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2-3 The study and £eport uroe to cover an evaluuticn of tha
copability of the alould foundry indrstry to SUDHost wnd

contribute o the casontial growth of heavy Luiduntry in
Tatvan, Republic of China.

«-3 Reprasentative foundrics arg to be selectod for visit and
inspectione

ved Wservation and evaluation 1s to be mado of coating ausity,
| foundry metiiods, preiuctive equipment and faciliticn. 4
raview of tha avallablidty and celiber of quad hfled Cochinlend
perscnnel 48 to be made 4f possibla.

T
(3
[

Thoe expansicn and redernlzation plans presently being duovaeloped
by each feuniry are to be revioweds A judgemeat as to Che
foasibility and practlcality of the PrOgLtug L5 €O Lo nede
within tha linited gcope of tha study.

£ 3 Concurrent with tha evaluation survey, it is cxzoctad the
project team will offor consultancy sdvice and rocowsandutiona
On any quantions regacding quality, mothods ond motorialo.




2.3 The linited tinme avellobility ©f the consultani frow Unitad
Rations In.ustrial Lavelepment Crgandzation has neceseitated
& only rrisf puvvey whish wiil atlow genoral ¢oaclusicns €2
be drown clout the condition of tha steel foundiy indusirye

It is bellcved thot {0 giraxral, the iron foundyy industry,
althouph ¢f ¢equal bssectance, has lavested meed heavily in
medernizatling and Lo cortaludy whead of the ghazl casting
Invustey fn tils reunwtte A larga part of tho fron founigy
industry Los epeciolized and serves parent companies or uszaeifle
Industsicee As o roczult there is a constant pressure on th
founcsy o Iugrova quallty, reduce gosts and Lancrcasa produetivit
The deficlicriclea in tho abova foctors in the estcel found

- product act Lo restrict muckots and provent its effactiva
growth, '

3:3 buring the brief visilts the staff of cach founcries liuted
was very cowmparative and suppliod all informatioca roguasted,
A1) Zoundrics had mothods and guality prodblems and snbodtted
pany questicase The replies have bean confirved in scparate
lettars to coch foundrye The iAnformation whera pertiaent to
this study hus beon guneratizéd and is the bazis for nany
of tho recumendaticns to be included,
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BLGCUGNICN » The Lloce cf the Stecl Peundry in the et toled Voot

Cf Toivan

8.4 The prescnt limited lecalnerket for stacl Caulings and (L
dack of a "rroduct” which can ba offercd to thg yozyge Senzeee

handicops to the modernization and grouwth of Lha gteod Soonduy
industry.

4.2 Cn the othor hand hepvy induetry guch as tha freposed ot esr
steel mili, axpandad rhipbuilding, the clectoliication oo (e
Fallroad srstem and prosent cenent, minlng, noheclowy o L
chemical) industrics all depund heavily upon gtoel cact Sow Fow
original cguipment as veoll as keplacinnnt pavise

¢e3 Hith tho developrent of modern steel foundry Facdlit) ey tha
Capebility will eiist for the production of Ri n quallsy sbeel
castings in low und high alloy stewls for BVIVYL OoBiLLG 1
Modernization thieu nochenization will fncrcass Productivily
and consequuntly incrcare the capacity of an coeralilon,

4+4 The concurrent improvement: in consistent quuiliy reovliir y
from improvad equipnant will Fermit lower contse  Thirs voilh
Competitive quality cid PElcing, a greater ghings of (i
world mari:ct 1o attainablao.

445 It must be strongly enphasized that the firgt stap mvel b
the instellation of podern facilities and the altainconi of
8n accoptairle quality level. Markets will follcws X& §uut
48 not possivlo to rereh for the markcet withoul the pli.% and
equipment noeded to assure quality at low operating cosiu,
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Se Ihiwl APPRRALOAL

.4 The world production of steel castings for 1971 cceording to
the rifth woild Cennus of castings producticn &% regortod in
tho Cconnlor IV facur of Hodarn costings ung 5,000,060 metele
tons not Lncluding oreduction {rom USSR, Last Cormaeny o
Contincnted Chinne “ho Republic of China's chuaka in the olova
was 27,100 Lonn or losz than Q.54 Of tha tobal world cubpue
Aslan countedcs, agoln excluding Continentel hilua, prodicsa
nearly Q000,000 tong of steel zastings dn which Ite O Co
sharo vas le%5e ' ‘

Tho mariet i subotential and an dncresased ghsre regquires
fixat tiat campetitivo quality be developeds Loborz usege in
the projuccizn of steel castings 43 the highezt, cn tho avercos
of all metols becanuo of the greater cost for ¢leaning.
Repanding vion size avd complexity one ton of stae) cantings
will requira fxom €O Lo 20 man hours for melting, molding,
Cleaning anl cverhaad, compared Lo 40 to 60 for Lxeon castlings.

L 52
s
[T

a3 It does not srpear lojlcal or oven feasible to consider ewpost
markets untll tha full doevelorment of the loorl demand fox
stael castings has coecuircde Once o ceapetitive price atiucture
nd quallty sre attodncd the added volume of cyport markets q
can ba readlly enplaltcl.

Se¢d4 It 13 clvicus that o substantisl volusa of steal castinga ara
importcd as parts of heavy machinery. Scio of thig tannwga
should be within the capablllity of a modorn stael foundzsy.

' Purther, local svpply would save heavy frolcht costs as wall

83 £Oreion (changa. 7The amount of this voluas which could

be produced docally will depend upon capacity for coaplicated
and aceuraio rachining and assemkly as well ac on the policles
of the veader from whion the machinery 43 purchased.

Likely itcme fur loczl foundry production are £xbulsted in
Exhibit A,
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Viwnnddlh ZHEPLIVLD ARD LVALUATLD

Ciou's Iron and Staol Coey Ltd., = Apridl 12, 13 1072
07 Fatou Road .
feslung

Boiwiung Steol nanufa;.turmg COey l.td. - April 7, 1972
Kaihalung ’

Lo Jung Stcol ond lren Corp. ~ April 11, 12 1972
2eipel

Tolwan Machinery ¥eg. Coey Kaohaiung
Ciictor UN Export assigned Scpt. €y 1970 to Karch 25, 1972)

Talwan Shipbunél.ng Coe = December 18, 1571 & Apesl 10, 3372
Eocolung ' ;

Tang Eng Iron Works Co., Ltde = March 31, & April 3, 25 1972
Kaohsiung o . N

Ya Chou Steel Mfg. Couy Ltde -  March 27, 28, 1972
!-eohuung
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T CLIDITICNS CRILINLD WIS POSITIVE RECOMHLNDATIONS S0 PACVE

AR SR AL od

B s

Tl Sinco thic cevork 4o Lo cover tha entiro steal foundry industiyg
- based upoi aur obinesvation of the foundrias liatad in G. no
Lecciniandations arce ade for any one foundrye At ig un.i-ﬁrstcmj

that the cowditions ir other ttecl founcries aro subnt&aticnyf

tha seme o8 those cbuorved. "

7.2 Halting

7e2.) Steel 33 produced in basic lined are furiecos ranisiang
frem 3 tons to 10 tons capacity, with thao average heing
ebout 4.5 tonse sa increase in trenstorser capacity to |
at Izast 2500 kva for this gize ic desireble to Iriaxove
the rato of ocutnuts A low rate Fer hour of matal jxoe

. ductlicn will naccaszitate more flcor space for mold set |
eute This requircment then will placo a restrictien on
the orportunity to expand production. Stgel meking
practice can be inproved with higher powor and gherter
tinas. Steel quality will also improva since carion
can e retained for a mora vigorous boiling acticn,

o Bl i e S

7e2.2 Purnzceg should bo equipped with top charqa capability
_ - and most esscontial with automatic alactrode controlg.
{ _ Tha latter has an tmportant bearing onm nctal quality.

7e2.3 ALl foundries must Lo equipped with mero e¢ffociunt ladlcf
heating equipment. Additional elcctrie power s rooulr
to suparheat thae metal to coampensate for poorly heated
ladlose This coupled with incomplctn droying alse will
incronse the chance of gas absortion snd porosity in
castings,

T7e2¢4 In genexal the quality of stoul making for the foundry
and the control of composition s goode Agsuranco of
@ vigorcus boil ig cssential for gas froe metsl nesded
< for alloy steol castings, Spectrographic equipment for B
analysia of compossition and furnace control is desirable l
but not initially esscntial,
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7.3 achanizaticn cf Holdirg

3
1

7.3.1

Kolding wust ba nechanised and methodg Revlernd zede
Frogress toysrd betteg quality castinys, moxc Conalutont
ddmensionay control and corurcrcially Gileniablie

- Burfacas can rozu)t only thru the uge ox high err ieiengy

’03.4

gutenatic or Loviesutomatic rolding cquipment, Walia

the tyoo iy slize of techinory may diifce for each Foundery,
the k.sic Lequdrenents wil) nuts neanoly LChanizeae Sk IR
ment to produce a nold of hich hardunss conforming eorme
sistontly to retlern dimensions,

Buch rublicity has been given recently 4n nejor falustrisl
countriocs to cutomated molding efther in flacks o
flashlass, Pracsucticn rates as high as 393 molag e
hour have boen attained. But the steal cooting infuctey
here 15 not Feady for either the indivicual prosuvetivity
Per pattern or the total Capacity such equipnant woyld
develop, . -

Hachanizey rolding ingtallations having floxdihility,

- produstivity consiztont with the denand and acsuring a

mold of high Quality and uniform dimensicns ara o Lo

| required for tha prosant.

7.3.5

7e3.6

Convarsion to clay bonded sonds instead of continues
dependence on the aodiwa-siucate-coz bindor syetea

is esvential for Proyress toward a rodern foundry COCr fw
tione Thosa foundries who have lnade tho conversion
have found clay bonded systems will produze better
quality castings at lower coat.

Bolding ~quipmont alone will not yiold tha tmproves
perfesrance needed, Sand preparation » ¥CClanntion and
delivery equipnent is to be an intogral pact of ‘
dmprovod nolding oystems.
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7l Cara Making

704l Separation of the cora naking operation from rmol)diig
&nd (ha insteliztion of equipment desionod to proiace
coraa of undiarm quality at low ¢ost muct be pact cf
the nedumnisution process. :

744.2 Aditation of srqy of the new core bondiy vy matesdals
will te cesirshla and uscful dcaenn.tng LLon siwe ond
Quontlities needs :

728 Rough Cleaning

7.5.1 Cnc of tho dlvidends obtainable thru Goal nodaing cguipe
manc wnd molding materials L4 o casting suzfoce velatively)
froz of burncd on or fused sands The cost cf chiiping |

. sediud silicate sand froam the surfacea of stesl c.mtmga
As oubgtantinl. )

74542 Heavy duty, high cepacity shot hlasting eguipmant 1s
- essential as the first gtep 4in the claaning process, _
In addition, direct current poweroed carban arc Comprossed §
air matal removal will provide a gapid low coat tosl ‘
for the cleuniny and shaping of steel castingse.

Y46 licat Troatment

7.6.1 Existing turnaces rugt be replaced or reyullte The
installation of bucners which will creat® uniform haat
distrilution, and controls to assure mnintanance of
tompezature lovels are escential.

74642 Mechanical oparation of doors and cars As roquire! to
porwiit rapid handling of austenitic mangsunese :toal.
fa quenching,
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767 lkwimmcntnl Control

707.1 Bintsition of Just, gag end fumes frem 2he inzido of
the £omiries 45 nceessary for the health of thq voriern,
Colleciiay of the solid matorlalg erq fues {3 ko Lia
foquivsl to curtail the Growth of pollution L Lha
ataoc:VNera, Beih arg Possibla with Crigting tezimsesny
knowh'.tdzm. dctere the zubstantial ioventeent 12 vnica.
taken o Poldution centeol, a Raster lesng Zanny 0 oay
for e-un foundry 4o Casentiol to integraba ellution
control and nodcrnizaticn into an eiftelont program,

7:7.2 The Rajor sourcos of dust and othgpe olr Follinting
substincag aranating from the fomdriag dnzpecteg “ro

- Are Helting furnaces 3 This source of cutside pigp
pollution Al be corractey with side dragg haod op

“~

an ineplant hWgance, 2I¢ is controlled by creioging
- &1l trangfes: rointg and exhausting g 4 contrag

. €loaning Syatam, Generauy, wel collectors arQ uaed
on ghakeout System,

= Sond shakecut ang recovery gystem, Pust in Feimarily

™his control is to be needed vhen poturn 84 syateng
. e installcd ag part of modernizatien, Prasont Coz

ammd Bystenm, excopt when gang ip reclained, produca
- dittla cutcide dust,

= Cleandng ; Most dugt conditions hore 4xa danverous
to worker hsalth, and Collection of dugt aud gnoke
from gas Cutting, arc, air, welding, shot Llasting
and gednding 44 esnenticl, when collectud the dust
Bay be cleanod iy dry collectors,




7.2 HCUS

7e7e3

7744

7.0.1

7.8.2

SHEPILG e REFUSL DISPOGAL
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- Cere, mold ovins ond heat treating furnacos uszlng
heavy ofl oo fuel may require afteselinrners ard cthes
eentrols on checks to elinimato discharge to tha
atmophore.  Inprovenent of bwners cificiency §is also
te be roquilcie ’

T esoitien te aly pellutton control Loth inside and

outslis, connura must be given to the stapreanion oo

auscrbilon of noise both as it aifects workers end the

gurseunding conaandiye

wme uco of £iltors, setiling basing and closed circult
coolint weter eystenms are soae of tha woans to szsure
that the water discharged from tha plent lo claane

vaile this &8 primarily a mansgoment function and
responslibility, the lack of audtablo facilitice for
storags and honwiling of materiels mnakes acod hougekeoning
difficulte while equipment would golve many of the
probleas involved, an awsrencss by mangenment of tho coots
of a dizorderly shop would do a lot toward corresting

pzeomh conditiono.

A ¢lean, orderly work shop will contribuie to batter
productivity and Sdmproved quallity. Sugcsgtions wore
meda ducing our visits of spocific action that would
dwprove the f£loor gpace svailablo and ixprove the flow

of matorialse
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LPING GUALITY
o cehptantial Ampreve acnt in casting surfaces du te posult fron

coaversion o clay ponced nolding sund end the introduciion of

high pressurc rdoxn relding equipente

v primiraiion of podiwa silicate=CO, pand systexs fa both coxe
maklig and polding is cunsidered easentinl o chtain whe dmprove
pent &in swefass BppPELTUGLE a8 wall ag to reduse tha pProgence G
azmny sond inclusions found in caotinygte

Ly Conneexsion to pachine molding will requica consbruction o8 poild
pattern equiiananty mountcd wacn geoubrede  SHO elinminovion of
gkaletn pahtc}rns and sweep molding Uill Conava one CorEs of
PO Ly loosshy cenpacted moldGe

3 While molding pcthods do not necegssarily aifect the Lnteonnl
soundnigss F a castinyg, the proper tocation ¢f xioers cand gotles
is frequenkly noddficd bocouse of the pattern designe SR SR ATERY
sfituaticn coupromdsns may o mede because of paktern GuElud,
and tyje of £lauk availabloe As & rogult cheiiicage undex giners
or at hcavy occilons GCCUrSe |

0,5 The quallty of metal proeduced in olectric arc furnacas oppeart

to be adajualve Compoeition 13 supervined by chandend Rabard-
tories tnd in one instonce spectrogrophic equipment provides
zapid infoimation to the melting operation. Caaproadces with
good practico are made at times becausa of poour scrap oF loack
of proper alloys.

t 6,6 Zmproved ladld practice involving pre=drying of ctopper nspzibl fea

and pw—haatinq of lalles to et least uoo"’c would reduse
doaking laddes and tha irregular pouring action which recultse
Al s0, proper drying will pinimizo the chancad of hydrogen
shsorbtion and porosity in castings.

1.7 The oxisting facllitics and lack of good cquipent in the stcel

foundries 1mpose serious handicaps to the attcinment of con-
sisteat qualitye Algo the absenco of high quclity pateriars you
wolding and core making create additional 1imitaticne to pupuEion
gorformances tnfortunataly, there is a frequent tenusacy Lo
QuNCUse poor pecformanca on the sbove grounddy when good RapeEvhulod




gareful planning and asherance to sound bauic principles cowiy
ovarcon the quality deficiency,
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e RANGE VURAUS SHONT RAKGE PLANNING

The agture ¢f most foundry equipment makes it eosntisld Lhat
grouth and scodernizakion Lollow an ordarly vi i) plonnzd pabiarn.
As an cxenpled A sand gystas with too lietlia eapacity will
gevarely roatrict tha rreluctivity of nodern culomatic mesiding
eqipncnte An arc furnaca with transfomnes end sulich ook &n
tha wzeng locoticn cen be a barrder to an Ldchl expansion Lkadie
it can't Le moved becuuse of cost and loss of paddusiicn

during relasaticn.

For the above reesony and bocause it reprosunta good rilogn

ganagencnt every foundry nust devclop a datollad long Tenje
plan for growthe This gshould be a cosprehonslive study uiih

occenomic analysis including projectcd costs, maskcts, soles

and piofite

A poorly planned progran can only cormit the foundry te an
early dealsoe . Az other foundiles modernice fsoroving ouallhy
and loxarlas] custs they will capture a goeater ghare ¢f wha
availaeblo narket foreing the poorly planned o;aration to cut
prices to cetaln business and lose morey oc lusae bugincsa end
also lose moavy.  Bither woay the end 13 the sino.

Effaective enslysis of the operations of a foundry and i factual
evaluation of & prujectad improvensnt and axpansion progrem can
yield data upon which sound dacigions can be ade. A birief oculline
of tho cluscnis of a Jeasibility Study is included cu Eynibit Co

It should Lo emphasised that as with any flaportant nztivity a
long renge plan will require coapetant sna oxpericenced foundry
engineers, Since few foundries will heve qualified pursenael
who can be separated from the demands of plant operationg, it
is necassary to retain consultants to davelop tha study,
prepare angincering plans and gpecifications and finxily
suppervice the installation and frequeatly ths staxl up snd
training of workers in the uge of new cquipnente.
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10e I HETING AND CUSTUILR SERVICHE ~

1.1 In additica Lo developing high quality standordn, good
productivity and corpatitive coasting, foundries must leazn f
Co 80ll thudr product, The foundryman cannst wait in hig
plant for the custoner to send In an lnguiry, but must have
kncwlodooaida cogincees cut calling on exizting cuastomers
and secking new oncoe '

S

6.2 The steel feundey Oparator must consider that he 43 o .
problenesslvere Providing a technical gervics to thae :
Casting ucing industrye with this attitude oy competang f
ehgiricers wiriidng with existing and poteatinl custcuncs
thara 4s L14ela doust that the oparation can work to
Capacitys

303 Ono important aspect of the cuatoner=foundry relationchyp,
is In obtiining Bultadly cdesigned pattorn equlrments Sinca
the foundry must accept responsibility for thn Quality of
the casting, 4t should algoe have the perogative of specifying
the type of pattern to be required and the dusign of the
 pattern, ‘ |




s
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SAORARCH AND DOVILCEENTD

1l

1.2

An cffectiva 2oeal cbeel casting fudustry wild require cosistence
in golving navy prellons of quality methods, poterials aad
equipacntse Hine of the companies alone can afford ths oot of
even sinpla invastigations. Ranotencas fren the wmore f122vily
induatrinlizod countries places an evon greator hurden on the
industry,.

It iz conglderad easontial therefore that the foundry Loduntsy
Jointly with Governront assistance Lf nocded, stnpord $uvestine
gations to provide suitabla soluticns o tha many proutical
probloug cacountersde Scma of thase proicuts ere Aiptod wid
dogcribed briafly belows '

11.2,1 Holding sandi

Davelop specifications and work with cupplicts on the
means to meet the standards.

. 11.2.2 Clay binderst

Evaluation of all avallablo nateriala ond tie pucsarae
tion of quality or porformance linita o pesmlc
founiirias to davelop suitablo sand mixase

31.243 Core binders:

Ah ennlysis of all exicting local materisls such as
6110. ¥esinsg and other chemlical Lindors. Coopargation
with local chenical or petroleun produst producars
to develop suitoble cora binder blando.

31.2.4 Furnaces and ladlo refrcactories:
' Develop critical tests to supply the industry with a

' eosteproduct quality relationship for refractory .
grades needed in various foundry applications.




- 198 -

11.2.5 Hot top eompounds

Survcy loesl moterlols in comparison uith thoge é
aveiliullo thou inport with tho goal of developing a '
low cost effustive lozal product.

11.2.C Evaluate in coalunction with abrasive grinding whaol
preducess the nowt eficctive grade ang hardnoss of
whenl for alffverent mctals produced in the foundry.

12.2.7 Tivastlgate refractory core and mold etatings for
aveilnlility and cost.
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by . JAHDARD PRCZLLULLS

i hed It 15 conslilored advizable that ctandand procedsres Lo R
coveriny voricus cperations 4n stowd casting oreduaiicn vith
some exauplas listed Lelowe Theeg | recoduron sre b Inoiyde
ﬁeltlug, pluring teoperatures, shakaoul schaiulinag, benl
treating with heating and cooling rates, welaing and prewiies

post huat rorulizcumontse

10.2 Augtenitic Hangancsa Steel

22.2,2 Chargo make iy meltdng, and alloy suditicns Cnntulie
b tion linmitse
! 12242 Effect of pouring tauperaturze on eradn 5lzo and nlronmii
' Flelhods of evaluation and control.

12.2.3 shakoout and heat treating schiedulas o8 ot crnteoi

end full austenitization. BDond test evaluaticis

,  12.2.4 Welding procedura
| Weld rod spociftications

12.2.5 ﬁ:@nhard@ning to xoduce flow.

223 Alloy stcels with high hardenability

~

| 12.3.1 Medidng Practico = Limits on hydrogen and phos-horus
ﬁ _ ~ and the proceiuzes needod for controle Alloying yractice.

12.3,2 shakoout schefuling to ennealing furncea = Riper fenoval.

12.3.3 wWeld repair « pre-and post=heoat procedurcas.

’

1244 Molding proctice for hoavy castings.

J2.3 Application of ulloy steels and irons for adrasion and
impact service.

1240 Noldinq; caating and heat treatment of austcaltic manjan2co
steol trackwork castings; as frogs and crossingse
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13, CLUTING AND SALLS PRICI:S

1ued Profiteble cperatlen in a conpetitiva market will reguise
aGccurate canting procedures, :

13,2 Two clcrenta cra essantial

13.2,1 A treo weaguto of the actual direct work tiwe nes-doy
to perform o $ob as rolding, qua cutting, core mging
elce )

13.2.2 slondfieant: cost centars nugt bhe astal Yished in the
accinbing procedure such as core depcztment, hong
treating, etes All costs of labor and nmateriosls _
dnvolved dn the specific operation are then acevnulitog
by cost centers ' 3

13.2;3 4 rale cun them be calculated por undi of digect
1edbory welght or picce,

13¢2.4 Overhend, solos cost and profit can ba appliad os a
pereont of nonufacturing cost.

"
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g, COUCLUSICNS NID RUCOMISENDATIONS

2":r1

" A e
& \—'“2

l@oﬁ

ine steel cagting fadustry (founcry) s to romiro a oo
tantlal fnvcstment Lor wodernization f the Jrujugtey 4o o

hava the copabllity of supporting the paralicl orouth oJ
heavy indusiry.

A steal foundry Anduatry Separatad froon the rolling niil
dndustry is to ba wore effective end probakly aixonzoey (vl
Lore protitanle than 4f L& cpersien ag part ¢fF the Jor-or
cperaticne

The limited local market alone connct support: extoenglive
foundry cxonsion resulting frca medarnization.

It 43 not lnjical or sound econonmically for ena foundry o
attawpt to produce too broad a product mixe Iron Chuagl not
ba nixed with stecle High alloy and stainleusy ptesl cre peat
effectively produced in separate faciiitles. Larce stosd
Castings il high production smull castings vre #0t 1rive}
casilye.

Recaramendations baced upon the toregolng bricf roport arc
as followst

34.5.1 The medarnization of the steel foundry industry
recchve high priority for nesded funds for this wizke

14.5.2 Detallod englncoring studies be authorized for tha

stcel toundrios operated by gevernments cnterpricuess

1445.3 The privata sactor of the foundry industry coch b
. encoutaged to develop an orderly and properly plsaned
modeznisation programe

14.3.4 A comprehensivo markot study be autherised to accurteir

the total local steol casting usngae 7his must incduis

not only the castings now being produccd for ico:l une

but prinarily the castings imported ag parts of : .chincsy

such as trucks, construction equipment, railroud trac': /
work and rolling stock, process oquijgient for porolcim,
plastics, chenical industrics and new nteal milie. o
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1459 1t s pluo censidered that cooidinatien of all
foairy Limnrovement pProgrome is essentiol to ayv.id
tho creaticn of over crpacity in any ¢y.a of Casting
or size rango,

‘.'_:5_
b
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JuilllIT A - Caskingn and Machinery Uzcing Stoal Casilngs for
Future lMarkets

Reilronds Bojie castings for froight curs, couplers for frofcht
and passengere lopper cur fraines and dogsis, BlReeliancon:
other car caslingse Spociol nengarase steol traciwszc
for high creoud elactrificd rall sycten,

A}

Sbaal Mills Steel and Iron Rolls
| = 1411 Guidas
« Holdling mill fraues
= Dlast furnace castings
= Cre unloading end handling
- Cuite oven and handling
= I'111 goars and pinions
- 111 gear housings and frames

Caastruction 1 rehinery « Tread shoss, rollere on all types of
' * erawler equipment, dippar fronts and
 teath,

Mining Machinery - Wearing parts for all types of crughors,
- ‘ reduction mills.

Frames and housings for the original

. equipment,
Automstive o = ¥ruck wheels, fifth whoels for trailor
- Mbchu. sxle spindles, beako shoes for
m'q

Potreleum Mat:y = Valves and fittings for high téuporatuxo
end high pressurcs in both low ond‘hi.gh
alloy steols,




20 LALT Deed

1. Cli~u%3 Iron and Sieel Coo, Ltd,

107 patou koud, iwelung

e Chao Shanelzfang, Fluit MHanager
= lisuy Stocl Poundry

= Chang, Liclsing

= Yan, @elity Controld

& ! iting

= 2 tun arc furnace -« 600 kva

= 6 ton are furnacu = 1500 kva = ingots

w 1 ton Induciion Purnsce - 300 kw
Instillation just gtuercted

w Migh mangrioso stoel castings 50%

» Corbon gteel castiuga S0%

» Stopper laileos

= Limited heating capscity

4 to S hours per hoat

3 Holddu

!

- _l'.l;oor some flasks) core molds
= Sodfiun silicate coz molding sand
® 8odiun silicate coz core sand

4o lical Treating

" = Coal ctoker fired; optical Pycomater for temjerature contsel.

® lleating nct uniforn in enncaling furnace (car type)
= Manual handling in Banganese steel quench furnace,
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’

S5« Cutrut iOO' to 150 tens pur month,
Le UWorkers = 48

Te D:tldings aro . ~ombinaticn of old and newe Heavy reinfoper
t.ncrece gupports for erane 1line in nelidng paod PeREineg bay
foateict avoallelle work FhnCie  Foundry conuista of one maln
Cana bay with tuo sice Loyess All three Lays ara reesoy by
Elozn standardig. )

L Co U2 bullding constructicn for rolling mill ingot furnaco and

‘ forroalloy furnace has bean locataed to tha ecast ¢f the foundrey,
Ryanaion appasis to bo limitad £f presant fmxn;;:xy bulladinga ara
t3 be used. Some unuscd Propecty is avallable for growih ¢o tho
Douth wost of cxisting building.

o
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JGIZDIT Be?

3¢ Bah Yung 5ios) Banulazduring Coe
2 Kao Shin Zxd Reoad
Kachsiung

w bty 2 HuowChu

o ey inal Shinel

o Koo Hoy Poundey

Ze Primorily o rolling will Froducing up to 7,000 tons of ingots
por menthe  dAbout 80 tons por momnth steel coriinga ora proe
duced in vy snall wroa of one dngot shop.

Be Uaing 10 tonn arc furnuce for steel costings pouring cbout
18 heats por monthe Ualance of furnsce schedwle is for
dncotg.

Ge Molding and cleaning departnents occupy about 560 "2 oeche

S« There 4s no space available for en efficieant csipansion of
the founiry und at present thera is no consideration baing
given to it.

Ge The primery value of this oparation $a the melting capashly
for large castings which i3 not available in cthor foundzies
visited,. -




- 207 -

£viaBIT Bed

Han ung Steel and Iron Cospe .
C3 Tub Chan Lirvect ‘ . \
Han Kan Chul, Taipes

o Mre Co lle Lae, Conaral Hanager
w Mre Ce lis Loh, Plant Manages

&e tiolting

2 = 4 tcn arc furnaces, manual control, nanwid chargs
2 =« ) tin low frequoncy induction fucnaces

2 =) ten high frcquoncy' induction furnaces

4 « K tca high freguency industion fuvnacas

Note (1)3 Ona arc furnace is vzad prinerily for ingot
production for bar mill rclling and foeugad

grinding ballse.

(2): High frequency induction furnaces predues
high alloy heat and corzosion rasistaut
_at.ecur ‘ '

2. Sand Preparation and Relivery

2.1 Pive sand mullora loaded by hand in various locations in
the foundry prepace both core and nolding sandse

!.2 Cne sond systom with shakeout, return conveyors; BLOLNYG,
mullor £nd delt delivery supply two molding machine
~ 4nstallutions. S

2.3 Send delivery system to a small molding machine installae
tion 48 being installed.
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Ja Sermep lropirasica

A LW g0ren chene and prena 1s novw being Anstalled to pedugs
& bala obeuh OO0 x 160 x 260,

Lo sdr Pollniioo Contzold

A fon and Gosk bay £4lter with & cnieclity of 1200 :iJ/r::u; hoven
oeen Instiitod and o hood for one furnnca Lg Ledny destongy
for conterl of rooke and funess  The wyuipment aces nok ospeas

eldeuata Lo propor control of emicniconsa : i

£s broduction Cutnug

Caatings 503 Lo 250 &urng per month
Ingots 30 Lona por month

Ge FPoundey frlovaent
Baléing, Mlding and Cleaning - 200.
Te 3 = 200 norso power alr compreasors provida aly at 7.03 :.:q:/cmz.
' ' *
0. Hain Pcouniey Jullding 45 204 x 12€ or 3540 1%

In additiocn cleaning arca for small cestings, nmachine shot o
ber roelling nlll agdg forgoe ghop are located 4n other te:norary
Btructuruz. A nw 3 story office bullding is now under coge
struction. '

P lleat Trealzent

2 =8 x4y annealing furnace car type
2 = 1.5 x 1.5 box type for quenching and draw

30. Laboratory i liflger watts Spectrographic aualysis equipment
: Wet latoratory
Cardon vnd sulfur apparatus
) : Physical testing

+ . 31s Shell wold « special equipment, small castinge.
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BISITNID Bed

Lteal Foundey
Qaiuaa Nachincry tismuZsoturing Co,
£3 Kung Yuan Rund, RKaohsivng '

e Holting

1 « 4 ten are furmuso 1,400 kva, vemiecule~etie clectredn

~ contrel, top charga

1l =3 ton ore Diwnese L3200 Kva, nunual ciocctreda cosinel,
top elinxge '

1«1 ton high freyuency furnace

1« 600 kg high frequoency furnace

&« Send Freparation
™o = 2,00 M diw open mullers

J¢ Kolding =~ Mand} codiic niucatc-coz sand

4s Heat Treatnant | _
Gno cartypa Surnaca = 1500 x 5000 x 3000
Two clectric anncaling « 1500 x 3‘000 ® 2000

%wo oil fired cer furnacos for quenching treatzent e
1000 x 2900 x 1000

Be Sand testing loboratory, well oquipped.

‘Ge Chemical bedoratorys Leco carbon. analyser, wit chemicel
- analysis, physicel testing.

¥e Avalloble ia Iron Poundry
Shot Blast table = 1 ton -
Shot Dlast room with car = 10 ton
8« Shell molding and shell core making equipment availubles

9. Production

Steel castings 107 tens per monlh, 22% alloy cteel
ingots for forged steel grinding balls = 60 tons/ month
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Ge

1 IS

= ixe Liu, Voundey ohageor
- lire Wial

Fleliing

e 4 ton are furnaes 1200 Lva, manual electrova control, Heat §
tine 5 huursy Cupola cnd ofl fired crucible furnace, '
Sand pronesaslen

o ¢pnn nQless, hsad loaced, bucket delivacy,
Sand praetlecs

Bontorito, Cuxtiring bonded stesl fecing sand with zlrconite
woghe Eoldsy oven ex skin driede Core sand udes tung cll and
dextrinc,

Hout traating

e « 1500 x 3500 cax type coal stcker fired; eptical pyrzemoter
temporature controle '

Gne ~ 1000 x 2000 inclined hearth furnace for quenchiny, elro
coal stokar {lred and optical pryronstex controle

Pouring & Stcpper ledles; 01l carbon and allcy otoels including
austcnitic nangancsees :

Poundry to ha relocetad to present site of shipyards Dulilding
P x 52 H ploancd fors
300 tons per month steel
100 tons per month iron |
400 tons per month ingota
Prasent production at 100 tons
Stecel Castings 30 T (10 ton own use)

liigh Hangancse 20 7T
Iron %7

8. Manning including melting and scrap preparation = 108.
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EXHIDIT DeG

rng Eng Xron Works Lede .
(Jy Chung Hwa Sereot
kasholiung '
= ¥r, Loe Ching-Liang, Superinterdcnt Founary
e Melting

One = G ton arc furnaco « 2100 kva

Ong - 4 ton arc furnaca for speshltics
Note: shop being used for cagting
Rolls haa two 15 ton ore fuwnaces

s Sand Preparation

- Opun mullurs - hand looded
Sodium pilicate = coz binder

‘3s Hoat Troatiug

VMO - éar f:yyo « 3 x 4 metor x 2 neter
bigh oil fired annasling furnaces

Qe Molqu
Flcors lHand molding, no flasks
Se Capacity, .punnt N

70 to 100 toas of steel
300 to 400 tons Irom Ingot melds

Ce Duiddings = Both Iren ang Steocl Poundry end Roll rcuud.ry'

Hain bay =« 1208 x 22M with 16M crane runway and 35 tsn crancs,
Two stide bays 10 maters wide; Total 5040 K each building.



7e Plans ware doveloped by consultant frem Japen For a contdnad
foundry opaxstion to Lnclude uteel cuatingc, cieol and iron
£OlLlsy Sres Angot riids and o wmechanized mokidng systen for
enjine anyd olthor precuction dren cantingae Molting wag Lo
Include ¢ =« 6 Lon ave furnaccs; Two « 1 tan high frequiney
induction {iraaces and two aach 6 ton and 3 toa low freguoncy
furnace:s,

¢ Capecity was to bas

Ingot Moids " 400 ¥
Rolle 400 7
Stend Castings 007

Engine i\locks otc. -—02.7

1000 7

Actual capecity would ke closer to 1550 tons per month of
dron and $00 tona per month of ateal.
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ELIIDIT D7

Ta Chou Steal anufacturing Coe, Ltde
11 Koo Shoan 324 Rood
Losheiung

~ w lite Co Te Lin, Lnjinees
1. m‘.uﬂ{t . ' ]

One - 3 ton are furnnce 1500 kva
4.9 ton chorge

One = 5 Lton arc furnace 2400 kva
Ge4 ton charge

txhaunt on furnaze doors with wot filter

-

8, Sand Prepoxation

3 = pan typa nullors ons moter dismatorx
Sodfum cilicatu CO, sand for molds and corcds Keclalnad
by ctuahing and ce~upod foOr ba.cl.s.ng.

l. Sexrvicas

*

Mew cxoce:.lc power aubstnuoa md dutruvuuon centcer
ALr coapressocs

& = RVW 16 - 30 IP
3wl Al - 25 1P

4o laboratory

1

. Sand xabonto& well equipped ‘
Analytical ladboratorys wet method

Ge Proporty and Duildings '
Land about 22000 H2 with sbout 23% occupied by buildings
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Fedn foundey bullddng: 55 mater x 14 metor with two alda
buys 6 mcters cache
Ce Copacity

Stcel castings 100 tons per month
Irngots 200 tons per month

%o Expanndon ond twdernization has been planned Lut with too
ttle detall for effective evaluatione . i

C¢ Manning

40 cmployes in molding, core making and cleaning
14 workors molting dept. ' '

De Caly luboratory heat treoating equipment.

2

i ool

i 5 e i B

gt pinnts s
e — i
»
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EXMIBIT €

feasibility Study = Modernization of a Steel ?c‘undry‘
1. Frasent Cperaticn

1,1 Clasaify poduction 4n foundry by mold 8izce

1.2 btain svarage welcht of castings producsd by uold giga ¢ad
nunber of nolds par ronth.

3.3 Cotedn thu parcentago of the distributicn of castings Ly
conpositicn.

‘3.4 Operating costs by departusnts and sccounts 03i

birect Lakbor
Indirect Lahoge
Suporvision
« . Indlrect liaterials
- DPirect Material ( matal )
Ovoshead
Pixecd Costs

1.8 Obtain percentage of gates and riserss and serap by different
um of castingse

1.6 Clagsify production by nusber of castings in welght groups.
2+ Proposed l:apamsion

2.1 Project now work Ly mold sise, number of p.curu per mold,
‘ werage walght of molde

2.2 Combine oxisting and projected work load by 014 8i3a anl
ealculate numbor of molds por day neoded to produce tha domand.

3;3 Calculats the 1iquid metal from scrap and pouring percontage.

2.4 Calculate nwld voluca and weight of sund using a fomulaul
Vole 4n M2 X 1e2% % 14590 77113 x 05 » Tons gand/molde

) i
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3¢ Vi3ign Criteyrla

Sed Tadrny the Cata geb foxth cloves tha nuaber ¢f poldn, diffcrent

slzon, thie Asonid patal end the velght of cand requisad, a
dadly descumd for cachi elcuant ¢ioa be calceulalde ’ !

302 Pounadyy nwlding £s LD ba grouped dnto work lcads and nelding
oguloniuat nelentad for aach group by sixe e baccd vpon tha

prodvctiviiy necdeds

363 Molcing producilon reto will detcxmine tha toas of gand needed
per licur ¢ivd Lhe liguld motel requirenents,

S8 Floor conco teeded for wodd set out will e esteblished by
the rate at which licguld netal can be supplicd, the tiuo
requlred for wold coaling and the tomperaturo at which
eastings can Lo romoved £ron the molde “he nogd for sliorage
space Lo occuaulate nolds far different conpoisiticns (o be
poured nmast also be gounsiderads

3.5 Core Rocin
. tCore demand in welcht and anunber of coros can hoe eatimataed

fzon tho pattoerns wnd past practica. Core production
equijzont ond drying copocity will be developod froa sbove

dato.

346 Claoning

Proa the detan developed in 1.6 above together with the
peoposad addad work load the man power roquicoments ¢an be
ealculated using fuactors for gas cutting, ure alr, ¢orimiing
and chipping in tarma of man hours per ten developed frem
- adjusted axpcrionces UWith the numduxr of worlk: atations noedad,
| spoca can ba sat anide and casting flow end handling moons

davelopede
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e Tha@ arcanyeaest and digpooiticn of the sbove facilitics and
wudpriont 48 thon to Lo Jeveloped using the paransters scb Ly
wslsting butldisga, pleat site etce

e LEoposcd Cparating Costs

2.1 The new fazility 16 to bo manned baced upon [:xoductive
gequirementa which aza usual in industry for tha type of
equiiment plonncde.

Ge2 Materiale a3 cotlnatad from new power usage, sand voluns,
fucl costs in new ovens and furnacos a5 woll ag projoectimng
from progunt contge

8.3 with labor mnd matcrial costa plus ovérhoad, new doprociation
and tox end inteorest on oquipment loans, a projoctud tolal
opesating cest can ba calculated at different produciion
voiunes.

S«4 In projecting salcs value the existing work load plus an
estinate ot what price now work can be obtalnod will penmalt

a profit {igure to La estimated.
/



.

1.

FURNACYE TRAMSIORMT ROOM

1.1

A

V:t}w center of the 1000 kva transformer to permit a hoist to '/

1.3

1.4

1.5

U//ﬁu attacked for removing core of trans sformer 1f required. /¥

, ‘ "Exmm Y
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ANALYS1S OF DPLANG {
FOR

STLEEL MaKING PILOT PLANT

MET.L INDUSTRIES RiZSEARCH INSTITUTE

Rou!l to be 7 meters high with a beam located directly over :

:

Novth wall of Lransformer roem shall ke located at lcast
5.0%0 mcters nortin of the center line of furnace to provide
space in the west wall of the transforrer room for three ,"
furnace control and eloctrode control pancls and one dust ‘
colluction system pancl. Total width of the four panels 15
2,250 M. depth varies from 500 to 800. All panels should
prajoct about 10 - 20 mm from face of transformer rcom wall.
After setting the space bctween the wall and cabincts should
be scaled to execlude dust from transformer room and for a
finishod appearancc.

-~

’

Lccoess to transformer roonm chould always be thru a fire safct
door. Generally, these are sliding doors on an inclined over
hcod track, A counter weight is attached by fusible link

which will fail in casc of fire and ¢losc the door.

It is proposcd the roof controls be located close to the {
furnacce panels since all operating activity will take place
hcre, '

In additien » yenote control for tilting the furnace should
be mountcd oa the west side even with the spout to give the
melter ~ontrol over the rate at which the ladle is filled.
This is considcred ¢ssential for good operation.
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ust collection furnace fume control

<1 It is suggested the dust collcctor be moved from the soutn end
of the now building to the ncorth end.  Distance to the ncarcest

building to thc north will be about 20 meto-g instead of 1o :g :

than 10 meters on the soutn, In this location at least 30

NTN
\ e.

: . . . S s [
meters of dust work is to be required which s sufficient to 7
providc protection aguainst sparks reaching the bay housc,

Also it is more accessible to the furnace operators.

. !
. /7
I have resevations about the water coolcd hood. Leakage on v/ o

. R AN
the roof will be critical if it occurs. Although the vendor "/_ .,
GHdiantecs 100% capture of fumcs frem ¢lectrode openings (,{" [j',.-"._'.,'f./

during the 02 blow, this stylc of roof has boeon discarded in
furnacc applications in USA. One scrious handicap in the (7

4
S PR

¥4 oL
Wle o

use of a full roof hood is the restrictions imposcd on clocd

trode travel. 1t will be possible to design a side draft
hood as a teplacement if it is found to be neccssary.

¢ Entrance of dirty air to the dust collection thru two openings '-"/(.""
instead of onc would provide more unform air distribution inr ~
the bag house and permit all bags to car ry a mora equal share

of dust collections.

“ Since a description of the opurating cycle of the dust collcctor
system has not been provided a suggestod 8cquence is listed below:

. Ay,
2.4,1 Exhaust motor should be interlocked ¢lectrically with i'"';/!//

the furnace power switch so that the furnace cannot be
operated unless the fan motor is running.

2.4,2 Normally the bags in a bag type collector must be cleaned
of dust on a reqular schedulc. For furnace operation
an intermittant type of opcration is suitabic. When the
furnace is shut down all bags are cleancd prior to |

restarting. g ('/ /

f

A
vy E
i

0 |
0[// o

Xy
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2.4.3 From the drawings supplied, the proposcd system appcare
to be a continuous filter in which oue¢ compartiment at
a time is closced to dirty air and the bags cleancd. It
it is found that thore is insufficent cloth arca to
properly filter the air, it would bc vossible to convar&

the system to an intermittant opcralion. i

2.2,4 Sincc usage will boe small the timing of the cleaning

cycle will not be critical.

2.4.5 Sparc bags should be ordered in the event any arce damﬂgo-

PR
o

during installation.

3. Charging bucke* .or basket

( Laboratory

3.1 It is suggcsted the frame for the support of the charging «f
bucket while it is filled be made a scparate structure. V
There is only limited space between the exhaust difct work and
the frame supporting the roof. A carcless cranc opcrator
could causc¢ damage. Without the frame clvarances are greater, §

3.2 Since most charging will be on a cold furnace it will be ;2Z§f
necessary to soak the rope in oil so it will burn. _

4.1 The extent of vibration which can be tolerated by the spégtro:\
analyzer should bhe ascertained. A vibration or shock survey
ehould be made of forging hammers sgimlar to the one planned
before it is installed so a decision can be made on the loca~
tion of the laboratory and the degree of protcction required.

4.2 Spceimens for analysis should be ground and polishcd on a
belt sander outside of laboratory. Specimen can be passed
thru a scalcd window with a "dark room type of door‘.

) 4.3 A double door is not thought to be necded if the above is done. [
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A Reports can be made on a display board to be vicewed by the

melting stoff thru a window.

D OXygen usage requires continuous application it is sugoested g

B 7
platform bo located outside near the furnace and scveral tanks [#°
- connccted to a manifold system for piping to the furnacae areo.
ieetric service ¢
1

el

v
1€

‘nce o direct 12000 volt high tension powoer supply mmust be
. . [ i
rded by Taiwan Power Co. a study should be made as to thi most [§Av
ffective means Tor tramsmission.  This will alsc invelve docihsion:

. . . ,I & .. )
. to supplementary power, transformer capacity, feasibility (fL,L' /

, 0o
+der greund or overhead delivery of 12000 volt powoer, oc:tx(x/ ‘

- subistation if nceded. Tt is possible that a location romove J,g;‘f
frem Toundry would be desirable. ///’

x4
ince furnace is to be used for rcesearch and development of i;f%’
:tandard procedurces, it would scem desirable to have a scale ¥ 0/

1 4
~ystum which would allow accuratc weight of charge and subscgucnily

S
; / e
‘9{/,ﬂ WS
v J ]
. ./ 13 .
if an immersion pyromcter is to be part of the installation it is

suggested that a portable unit be furnished with three stations
for use:

+« hot metal scale for metal weight.

Furnace
Ladle after tapping
Pouring area

| | Qs/'
AL
! Sccond furnace roof and at least once more ladle may be nccded.J‘f“'
lL.adle Preheating:

For most effective prcheating it is advisablce to sct the ladle on

' its side (without stopper assembly) against a refractcry wall cor
’use o refractory lined cover with burner mounted on the frame.

Gas is preferable if very low carbon stecls arc to be made, bogruse

A 1

of carbon pick up from unburned gil.
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Ovurhoead Bridge Cranc

Although the itoms may be includcd but have not been mentiondd o
1

Loy

11.1 Crane must be fitted with a brake (gencrally foot) on

runway travcel.

11.2 Hoist must be cquipped with an adoquatce brake on che hoist
for holding thc load. /{4 /ﬁ/
’

e
- ~
¢

11.3 5tops but not luimit switches) are supplicd goencrally on 2
bridge crancs exQupt.--on-heist. High 1imit switch is providy

to prevent block from hitting drum. '

Soaking Furnacec

12.1 Furnace is to be relocated to the north and space provided
on eithcr side for oil burner adjusting and maintenance.

12.2 It is suggcested the area around the furnace in this building
can bc left open to the main bay.

Structural supports must be provided to permit the installation
of a hcavy duty monorail for transfer of molds to and from foundr

in the passage way scuth of transformcr rcome
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The Imooriance of Prohiclion “ouinemt ond

Materials in Cuality Control for Sleel Maling and Poliing

Quality is the eseential element in the +-1n of any and all
products, It is more imporiant to the user of ihe product ihen

price., A low price is soon forgolten if the desired quulity wes ret

in the product and failure or sub-ctanderd perforimance resulis,,

You cannot inspcet quolity in the product if the process does

not put ile quality there,

If the equipment cannot perfomm so as to produce the needed
guality level, tlie mosi sophisticaled inupection and measurciert
instrumentation will not change the quality level in the finished

product,

In the paper, which my associzie Mr, Varling Tsui will present,
we will discuss the eleaments in quality which are controlled by rroducition

equipment and whal is essential in the design and operation of tihe

fucilities to permit the development of a quality product,
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DisLiveceED 1w CHWESE By M.L TSA1 - MR

[P TR

The Inpoztance of Production Equipacnt ond ioteriols in Gwelity Control

p—

For stocl iaking ond Rolling

o W B

The csteblishment of realistic ond ottuineble quality levels thru
specifications has been ceeepied by industry as normol practicos
Unforivnately, the dispority botwcen the mininun specificution and the
mexinum periozmence s substonticl in too many plonts here in Taiven,
Vhale monzguient ond cuploye cttitude toward quaelity is important,

there ore linitutlons s to vhat con be accomplishud by cducation if
cquipwent is substonducd, It is somovhot like osking o workman to wesh
vindews or puint o vell 10 meters high when he hos only o 3 meter ledder,
Either you obiuin tuller ludder or restrict the job to what cen be
reached from the short laodder. In too poeny plents the couipmoent ox

materiols just will not permit the monufocture of products to

restrictive limits,

It is inporicnt clso to avoid undertoking the munufacture of products
beyond the copubilitv of the cquipment or process, '‘hile this may be
more prevalent in the foundry industry, the condition must olso oceur
in steel noking cond rolling, To attempt to produce aircroaft Luulity
forging stecl which is normally vacuum degussed without the esudiment
to do so, or to oitempt the rolling of speciol elloy steols which
require croct heating to o specific temperature before rolling without
any temperoture control of mcasurcment on the furnace is to invite
disostcr,

Since quality is an esscntiol olemcnt required in all solocble products
the meuns to vccomplish the quolity level desired or nesded in the
product must be onalyzed in coch plant, Hoturelly, the end use ond
the custonoer will determine the quclity level required,

’

By quolity lovel we mcan here the sum of all meusuremonts applicuble
to the product; us surfoce apperoonce, ond finish, intornal soundnoss,
composition linits, physicel propcertios, and dimonsional ccourucy,

- ¥ .
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icutions creced your cupability, you cannot siuuio in
thot morket,  Cn the other Lond, if you arc now producing moterial to
higher limits thon coquired by the uscrs ot on ingrcascd cost you will
price yourscl? out of the moxket,
dince cquipment vil) control your ebility to rcoch o desircd quality
level, it is essenticl ithot goals for quclity up greding boe sct just
us you hove cstublished gools for incroosed productivity, cupacity ox
lower costs.

[
/.ctuully, the lony runge planning for quolity improvement and its
impleacntation is fox more importunt o growth thar an increose in
copucity ot existing quolity levels, ‘

In the first place the market opportunity will cxpond os quelity levels
improve. !ithout o continuing increuse in quolity the moarket con
actually shrink,

Planning should stort with those clements in an cperution which prevent
un improvencnt in quality ond osteblish the moons to correct the condi..
tions. 1If both quality ond capucity con be improved ot the some tine o
doublc benefit will uccurc.

Equipment ond notrsiols in tho steel moking process which hove o bearing
on tho attcinnent of o desired quality will be discussod in some dotail
und suggestions will be mode os to possiblo wuys to improve the
condition,

Scrap us the major xrovw mutoricl in tho stcel muking procass, is the scurcc
as well for most of the indesircble olemonts offecting quality., JGewep
is olso costly te purchuse ound hondlo, Thercefore, intelligent plunning

in scrap buying, storago ond use should pay dividends.

Since a "scrup market" or “scrop industry" doos not exist in Toiuvan, . coch
stool mill hus dovcloped its own scrap yerd., Shkoars, boling prosses, ond
crones all add to cost, In addition unusuolly lorge stores of scrup aro on

hond in mony of the mills, ¢
Se )'H:
) —
gs?®
Lo }
.-"
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it is sugzested that §F oll mills producing liquid sicel in an orco
could join together in scrap buying, prepuration und dist:zibution,

G cost end quulity advantoge could resuli. Scrar could then be
scoreated, shoeured or bundled and distributed to the mills uccording
to their nceds ond spocificutions,  Productors of higher quality clloy
stcels could obtuin scelected scrap ot o preminum which the product
could oiford, Thureinforcing bor mills would "buy" scrap to moeot

their nceds ot o lower price,

ithin cuch steol nmoking operation scrop storege bins and handling
cquipnent will provide the means to sort und segregote difforent .

conpositions und grudes of serap, Serep usoge should cluays be on

0 "fieot in,first out" busis so deterioration and oxidetion ecun be
mininized,

k. properly plunned scrap yord to provide officicnt meons to unload
cars ond trucks and deliver to storage vill have an importont
influcince on the quulity that con be built into thc cherge, The
entirc quulity procedure beings here and o geod start is importont,

Good stoel noking starts with on accurcte measurcmont of the row
materinls to be melted.  Charge weighing is essenticl o provide the
base weight for colculation of additions and lesses cxncctod, Scalo
maintenonce is cssentiecl, For the severe sorvico imposcd on scrap
or charge ueighing scales o loud coll typc is simple ond los: subject

to dunage by impact vhen o worker neglocts to lock o bean type scele.

Particulorly when olloy steels are being produced the nolting losscs
for cuch alloy must be vccurotely dotormined, .. scole for woighing
tho liquid motal after tupping is o necossary itom of oguipment to
provide informution on melting losses for conposition control and
accurutic costing of metol ot the spout,

Prehcutiry uncl drying of screp has been introduced in nany sroull
oporuticns, The peimury rewson was the reduction in moliing tine

ond on increuse in total output, doturclly, if all scrop ic storod
ovtsidc, cxcossively wet screp will creote tho possibility of excoessive
hydrogen absorbtion, ZAlso, wet scrop can be dangerous whon back
chorgos must be cmployed, ' ]




Cfficient scrup preheoting requiros costly cauipnent ond will odd 4o

the cost of melting, The extra cost must be justificd by reduecd
clectric pover usage or better assurance in ouclify contrel,. Vet
serop necessiteicea longer oxidizing boxl mera oxygen onc nore
tine,

{.xe Furqggg_yond Tionsformer Fouipmont

The metollurgical process toking ploce in an clectric cie fusnace
during melt doun, oxidution und rofining dotervitines the cuulity ov
the steel and its adherance to desired specificution, vovever, the

r

cfficicency of the furnoce, the power charocteristics, clectrode control

ond reiructories cuch have on influonce in ottaining the desiced
propuctics

High povesed transforners primurily provide fuster meliing und high
hcat input with lower refructory loss, Thoy also contributc to the
quulity Tactor since with fust melt doun there is no tine Tor tho
sloy oxidizing uction nromoted by rusty scrop und vir, Corbon is

thus high 4t melt down ond a vigorous boil cun be activated with

(3

%ygen lancing,  Since hout input is morc rapid the melt is cuposcd

s

for o shortor time to the utmosphew und ubsorbiion of gusus is mininizod,
""ith avtomuiic olectrode control the chunce of dipping un olectrode
during the refining poriod is reducoed and sudden carbon pickup
ofter finol tost proventod.

Since rofractory loss rosults in on cddition to the slug voluwo
increased rofructory lifa thru highor heat input will moun loss
slag to contond with und botter control ovor the chomictry of the
slog und its uction on the metcl, '

One point in connoction with the furmuce controls which rmust bo f
planned ~ bofore the instulloution of new cquipnont, ic to locoute
the control panols vhere thoy urc ousily wccossible to tho molier,
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Tup volitges wust be set so that maxinun power (voltuge) is
available during the corly melt down to drive the electrodos thru
the scrap to the pool of motol forming in the bottom, :lso, low
voltuge tans must he proviced to assure o stcudy short avre to
permii the slag blunket fo protcct the rofructorics ond to assure

moxinun hout input during the finshing cycle of the heot,

Emnission control systoms on the melting furnace will provido o cleuncr atmos-
phere for the employeinus promoting o better uttitude toward work ond

quality, However, the positive influenco on quality will not be
r

significant. Tho negutive eoffect on quulity houcver must bo tuken
into uccount in the design of the fumo control systcns,

Even a slight negotive pressuro in the furnace during the refining
period will permit the inflow of air, and chunge tho furnaco
atmosphere from reducing to oxédizing. Curlkon loss and gos pickup
by tho mctol is possible. It is suggested hore thuat the dosign of
the comission control system ho developed by experience ongincors in
order ic be sure thut the system will not affuct tho stool niking
ond the quulity of the steel.

Furnace zofructorios ure o significont elomont of cost in tho stool
moking process und cun exert u good or harmful influcnce on the

quality of stooel being produced.

It should be obvious thot the uso of acid or silicwous rofructories
will distusb the busicity of the slag in busic electric stool
woking practice, purticulurly if the rofractorios huve low molting
peints,

Since low cost brick will hove higher slugging rotes, und will

incrouso slug volumo, the ucid or busic cheracteristic of the rofractory
moteriol will huve considoruble influence on slug contzol und metol
quality. Ono stop in tha devclopment of quality steel will havo to

bo caroful study und tosting of avuiluble rofructorios as thoy uffoct
slug control und the resulting composition und propertics of the

stool, '
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In gonexol brick with o higher refructory index, will cost more
but will huve o lower loss ratc and longer Jite ubilc contributing
less nutorial to the furnace slag.

The quulity of refroctorics usod in pouring ludles will clso

have on influonce on the cleanliness of the tteel, Since ineots
are ol) pourved with u stopper ludle, the resistunce to slugging

ot the nozzle und purticulurly the bottom and lower side wvall
brick or refructory lining is criticul, Low melting wotciciuls
will rcuct with the hot steol und forn 1iquid‘non mevallic mateoriol
which vill bo drown into the mold by the fust flowing steel rutlov
thon float to tho surfuce of the molten metul in the lodle. Good
lodie refractories, well muintuined will cortuinly contribute to
improved quality.

In wuddition to instulling good quulity refroctory lining in the
ludle it is absclutely essentiul that the lining be froc of meisture.
tho nost caroful stool muking process is wusted by the presence of
moisture which con be converted to hydrogen ond absorbed by the
metal, /. nouly lined ludle should be first Jriod slouly with o

wood fize and thon beuted with o properly sot, cfficiunt oil ox

gus fired burner,

Practice on heating ludles will vury with the size of the hoat.
Most lurge lodles do not have to be houted if thoroughly dricd.

Howover, smull lodles holding § - 8 tons or less und porticulorly
if spocicl allcy stoels ure being produced should by thoroughly
~ prahoutad.

Stopper muko-up und nozzlo ulso will uffoct the quality of thoe
ingots boing pourod, 4 leuking stopper will dribble smal) omounis
of motul into un ingot mold which will fruoze und produce surfuca
dofocts sinco thoy will not bo remolted when tho mold is Filled,

-,
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Paintenance of wl) mechunicol cquipment on tho stoppor mechanism  ond gouringd

of the ludle ic o nust, Swooth, free aciion of the stopper lover will
permit botter contzol of streun and prevent jerking of the ludle, Tho
sune is truc of the overhuod eranc cquipment vhich must bo inspeeted ond

lition at oll timos.

kept in perfect running ccnc
Ingot molds designed for the type of stcel being poured ure essentiul for
high quulity rolled ox foeged products.  Ingot should be us large us the
handling, forging and rolling fucilitios will permit, Smull eross scetion
ingots in relution to longth will have mors tondoncy for contuerline
shvinkage or voids thun lurger oncs.

Ingot proctice and dosign should have us much cure und plunning us the
opplicution of wiscrs in the stec) foundry, If rinming or sumi.killod
stocl is boing produced ingots cun be poured from the botiom with tho
Yarge ond doun, Howevur, killed or deoxidized stool should be cust in
ingots having tho big ond upe  fn insulcted or uxothornic sloove, and
insulating compound on tho top will nuintoin the fooding end open to the
atriosphere ond concentrute the shrinkage ot the top uhoro it cun be
reroved before rolling, The uso of bottom pouring with big @nd coun will
produce shrinkuge voids olmost thruout the length., Even with Lig end up,
bottom guiing uill cause u hot spot und shrinkuge ncar tho in-flow of
hot metul, Top pousing big end up with insoloted or oxothermic sloevos
is the propor pructico for killod stoul to produco sound ingots,

For uccuruic control of conposition ut the melting furnuce the
Luboratory nvst be wauipped to provide chenicul anulysis of carbon,
manganeso und othor ulloys rupidly. Tho smeller the furnuce the more
criticul is tho ncod for spoed,

The influenco of proper oquipnent at the rolling nill on quulity is
some vhut loss criticul thun in the production of sound ingots %o the
correct progeriies und composition. llowevor, roheuting furmzces should
boe dusigned with non sculing atmosphor cnd uecurate ond sansitivo
tomporaturc coMrd) in the finul zonc, Continucus furnocos will provide
0 more consictont heut schedule thun butch furnuccs.

!

%

£
¥
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Hondling equipmoent betucen furnuce ond mill or forgc hanmor should
permit rupid tronsfer of ingot und equally inportunt in tho somo
tine cyclo cvory timo,

1 huve not hud uny cxposure to rolling mill practice und thorce¥ore

connot comaent in cutail on the roelation botween equipnent und

the quality control function. I imugine thut the sume principles will
upply us in uny manufocturing operution. Hill equipnent must bo well
maintuined und in proper odfustment, Overlouding, in uddition to
contributing to moro rupid wear of machinery und more froquent brouk

douns uill produce wircr voriuticns from nominul dimensions, paxticulorly
us wour incrouses., Eurly replacoment of worn rolls and guides will prevont
occurrence of surfuce irreguluritios on the product,

I would not be consistent with my pust industiial axpericnco 47 I fuiled
to omphasize tho importunce of housukaooping, sofoty und environmontol
control on the quulity of your product und tho productivity of tho
ooy, '

Tho returns on cupitul invested in uny of tho cbove elomints are not
immodiato, On tho othor hand, tha docrouse in profit is like u smoll
loak in o tunk buried in the ground, The liquid disuppeors but you

don't know whorm or how. Thore is too nuch evidonco to suppori tho impor-
tunco of thoso fuctors for us ignore thom,
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Give v vorloun o cluun’or(.'urly vell lightod shop; give him eleun ois
to brouthe uad o confortoblo tinpercturo in which 4o vork und he will
produce meore, with fovor defectives, T know ihis bocauso D've scon it
hoapien, Vhen I first sturied vorking in o foundry in 1004 i4 loo

Yot like tho foundics in Tuivan, Producticn vquipient wus linited,
Lights vere poor, heut wos supplicd by coul fives in nelding 71

Theze was no exhoust cquipmont uny where in the shon, During the

2]
o

years I uus with thys company wa invested over US44,000,000.00 in
nmodoen preduction equirnent, heut and lighting for the buildings. i'e
includued ulmost 520,020 for dust uand fume exhoust cquipuont, Pro-
ductivity und quality improvenent wus inpressive,

The sufety and heulih of your employes is ulso importunt in measuring
future profit potentiol, Most industriol countrics huve strict lews in
this regord. Yorxkmans compensution costs can bo substunticl ond have Fut
conpunics out of business. /nd the high cost of workmans conponsation
does 1ot result Trom current injurios, but tho accumuluted cffcct ovor
mony yeurs of absoxbing harnful dust in the lung, of excessive noise
cuusing loss of houring and of improper and houvy 1lifting promoting
permancnt back injury, Now is the time to tuke cure of this, It

vill bo too lute in the future,

The @rovth of indusiry in Toiwan has boen one of the medern wondors -

of the world, Your cconomic and politicul future will bo assuzod to tho
extent thot you dovelop the capability to produco u quality lovel oquul
to tho vorld, Uith good equipnent, high procuctivity and o dodication
to this ossontia) cloment of quality in overy thing produced, the ine
dustry in this couniry cun beut them all, Your future ean bc securo,

I huvo onjoyod ny stay herc us u monber of tho Unitod Hotions Technical

Assistounce grovps & will bo leaving noxt wook for ¢ix wouks in Vionny,

hustrio to torminute my useociation with the U,14, 1 expect to roturn to
Toivan to continuc My ussociution with MIDC on unothor busis und to continuc
to ussist tho notuls industry to grow. |

I thunk ol of you for your help ond the cordioul wolcomeo you huave givon me.

Good luck.
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Sapos

HOULUING SANTYS e THUY U §

1. CateJorue a1l foundry noulding snnds 0 ura an Tt
Yrenvice connlete enelvsin of wronertios:

Sedve rnllysic )
Cley content

JES finenesc Yo, -
Ty e ol priin - uader nopnificition |

"urlity of prlin '
Silice contoent
Inpuritios. 4 ;

Jo  Usiiyr o stonderd green rand commosition ~ hentonite mne coroal o niLoa -
caetinge tests uwsineg test poult an eviluctes

o Pam life teatn on rcouse by rerecnine to mrintrin epproxivctely the aio
itirvibation and finenesa., ‘Yiebond wnd reouso in nesing the erne eould..

4
d

8o Compitra Todwim winds with availeble imported sands = U8, = Japisiene -
ruatrulicn,

Ge Tho goul is un sel of specifications coverine o11 desived uropesrtios,

7o  Send suplicra spre to be involved in develoving npecifications wince
they nast meet thems  lowevery, 1f attafmiont of miceificition 1inits row
aquires processingg cueh np weohine, clesnifving, blendine e cryinm, it S |
P is pounilile & nrojeet ahwould Ye set um with one or more a:pe suplicrs {o C
ruclyze cost ol cjudnoent end ultinite cont of rrotuct. |
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POUI BING Ledin mrpe e
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le Ust Yo e 2l lociliy wviiliNlo ekiy Linicen,

o ColeTein pvcd NI duoerte cl:y Hindors e Japancse, end Uefy Lone
loni.o,

do tot uo n ev:luition nroirrirt covering luboritory testa.u.pd moulding
ad coaring {eatos Steat: gl vhysic:l vropcrtios wust he obtrined ropipis
Vocs 27 the et af wedoad Ao roguires',

4o VL vt wuet oley he vun to reflect the rdditiens meecsied in n Ayt~
L N E R R E “hrefen] aropoerties and wurlily levela,

o Ui Yiny e At Lpyep e mpuat he Tinited to ane tyne or notel,
an

f...v A N the 103t zovore qutlity problem,

Stenl §e pcea
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CULE HIN:AMS cr Matmien

1o Cetulorue nll cove binlders Ly type ruther than seuree of manul:etura,

2 Yeleet renresentitive nitericles of eceh tyne nnd evoluate nerlormcne D
in vor.abilitly ind pronertics, -

de didnce nethole of w4, » core viry, it in Vopderl (o seleet ¢ nothod
ozt du weo for Lhe preliminery nrorvim,

1. Mnler trpeoa.

Bakoed corven 0il
Roexin

e Dadening
Oxyrenotod
cou

Acid sotting bindora
Polyurcthioae hindora

Ge inco tho lnttor two itens ure not av: 4lnblo herey & progr:m ney he
necdoi to arcertoda the perrible usey the size of tho murket, the av.ile
thle nanufseturing svurcey nnd vhethor or not row naterinle ean be obLtnined
loc:illy, :
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LIST OF DRAWINAS

From Exhibit ¢, Modernization of a Steel Foundr,". Progonttgon 1

Drawing No. 1, FE €1-E-0114, Steel Foundry

Drawing No. 2, FF 61-E-0117, Cleezning Room, Proposition 1
Drawing No. 3, FE (1-C-0115, Sand System Sectionu

Drawing No. 4, FE 61-C-0116, Sand System - Pelow Floor

From Fxhibit 0, Proposition 1[, New Steel Foundry

Drawing No, §, FE 61-C=0118, Elevations -~ Sand System
Drawing No. 6, FE 61-E-0119, New Steel Foundry
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