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1.0 Sumir, a vy 

Taiwan Machinery  Kariufacturinc Co;nj any 

1.1 Modernisation of the present  steel   foundry in feasible and will 

permit    abreak-wen ir,eluding; investment  cost at about twice  the present 

production  level.    Relocut lor. to a new sito   is not considered  advisable 

in view of the -.ub-tp.lial   increase in volume needed for break-even 

performance and the uncertainty r.n to when   the nsrket de-and  will support 

thi r.  needed  ir.-'.rca^e. 

1.2 ' The  introduction  of rcoldir.tf machines r.r.à sand preparation-facili ries 

in the  steel foundry  it; er-sential for improvement in quality  and productivity. 

1.3 A projT'aiTu.e has been initiated designed to improve  the effectiveness 

of the foundry staff  m daily piagnine,   in  directing; the work force and in 

developing inj roved quality. 

Metal Industries Development  Centre 

1.4 The needs of the    entire steel  foundry industry has been summarised 

in a comprehensive report.     Substantial  improvement in molding methods and 

materials is essential for better quality  castings,  lower  costs and higher 

productivity. 

1.5 Continuing activity on the part  of ¡'IDC in materials testing end 

evaluation is needed for the entire foundry industry. 

1.6 It has been proposed that I'IDC be  equipped to provide engineering 

and technical assistance to all industry  in the field of air pollution 

control. 

1.7 The entire foundry industry will  continue to require assistance 

in equipment and facility planning;  in methods end quality  improvement, 

and in developing suitable and useful materials for use in attaining the 

latter. 

1.8 It is considered essential th'-tt  a strong,  stable  Consulting 

staff be maintained at ÜIDC to previde this assistance.     The  industry 

will have to be sold on using   this consultancy service for it to be 

develoned and maintained at the Centre. 
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2.0 

2.1 

0JUKÇT1VK 

Tho Job Inscription Cii/^J-c  (SIS)  Bpocified  on ^,  divif>1(jn 

r- r: CT it: y 
of the one y,,r a,cicnffiU„t utween Taiwan .aching ^uf,ctllf,„ 
who operate loth ,,n  iron ;,d  Bteel ff:undlyi   ^ ^ ..^ ^^ _ 

^vo10pn,„t C.t, to  pPovi,ie occulta •1CG  lo t,0 ;    ^^ 

throutf.cut tho county.     T.lu  activity  wan  to  involve-  adviBil, . on „.„", , 7 
improve, f0UMTy .cthcdri ,ractiCM and meterja]s# In rd..t.;;; •- 

consulting navico wa,  to be furnished on „^orr.i.-.ation  end  r.-locl'  
or foundry ftl0llilieB§ BpeciflC3tion ^ Bcluot:on of aw foir    ;•  ; ;' 

at  both Taiwan Kaohinery Ha,ufactari„E Company and for   colecte, r^or>'..-' 
throughout ïi!iWM1.    Trainiatr of worki.rB|   technicai ard   su?nripi¡^ ^J 

atlMMC an, the preparation of a serien of atures and    6H„t„ r„'r u^t 
MliX, were ¿tino to  oe required. 

2.2 
After a few week« observation of the operations  at 

and   -hört ... *         "  " -   '•     • ¿nu  ..ru 
Inspects «P. to a few other tmcili„  it  KaMi .*,„„„   lo 

i»dUstJy.  Th,!re Ms lltil, point ln diEOassini; ^ core nr);,r; 

-1*1- and contro! Mtho<to „CM liMU „hen hMd MUS arc prm|uc; ••*-'- 

•«.P. an 00, - Bodiml mlllcml, san(i ?nd Esssed to harden_    it is T 

to discuso tho importance of accurate anO uniform »„„cat»,, control  in 

"VT'"6 "h"e * Bi"eU COal «"" •tok«' fri "»•' «Prl.« the h-t 
input and a„ optical pyroMtcr provide, the contro!.    Tho deeroe of oualUv 

•ttaaned i» vie» of tho „ethoas used and absence cf oquip,ne»t io »„ be 

marvelled at. 

Iî3«»C fe?'! PrÌOrÌty Waa then eStablÌShed °n deVelOPing lM* ^ P^-> at Ti-IMC for modernization and or relocation.    Partner,   i„ view of the 

limited market for steel castings it W?s  essential that  the economic 

justification for such modernization must  be developed. 

2.4 In view of the forthcoming termination of all  UN orógrafo by 

June 1972 it became necessary to concentrate during the snort time"left 

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

-o effective proves could be developed by the Ministry of Concie 

Affaira to improve this ecser.tial ir. lus try. 

2.5 Tracing was to be provide, throughout the assistance at Taiwan 

Machinery Hanufaoturin« Company ani later during brief visits to other 

foundries in connection with their problem solving 
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3.0        r^K£j&Z A",: ' 'à
;
"'-

:
'
;ì,A

-
IC:;S: 

Taiv.vm  ì.ai.ìni.ery . ^mfucturinj Company 

3.1 Every  a,.pcct of the operation of the iron,   steel and non-ferrouc 

foundries was  rw,owod dunnj the- nenrly seven monthn association with 

TKKC.     While a „ivat n^ber oí  probi,:,:, were uncovered  either by inaction 

of the operation  or  the ca,,Unt;,  I reduced, nany were  brouEhl  up through 

oucr.tinns rai,,d Vy the :,,>r» of th, fo-ndry shop  supervisory staffs. 

It  should be  c^h-^d f,:a   the  experienced  fo,r.dry n,en  fro:n outs.de «ill 

"see" «uny it— ««i^ C° notice,  fay the regular alaff.    Advice on and 

solution, to  ti,,3c  pro.K-  vere daily activities during the  frequent 

contacts with the  staffs of the non,  and steel foundries. 

3.2 A good deal of time was devoted also ,n preparing written 

confirmation of all  recommendations primarily because of the always 

present difficulty in comunicatine and to be certain instructions were 

fully understood. 

3.3 It is evident that many of the »ethods and materials employed in 

both iron and steel foundries have been necessitated because of the 

absence of even .imple foundry production equipment.    This ha, imposed 

.evcre restrictions on the attainment of sinimum quality levels and has 

kept productivity low. 

3.4 Some modern equipment had been «rocured during the past few years 

such as core blowers,  jolt qqueeze molding machines and a  motive     sand 

•linger but are not now being used becauae of a commitment to thr  restriction 

of »jobbing quantities" on rattern construction.    In ,arvy cae» the cost of 

good solid patterns suitable for conventional molding methods would not be 

substantially trreatcr than the sweeps, skeletons or poorly constructed   and 

reinforced solid patterns.     Strong recor-ttdations have been presented on 

this most important change in foundry planning. 

3.5 The most serious restriction to improved quality has been the 

»Lost complete dependence upon sediurr. silicato CO,, bond systems for 

molding and core making.    This system is weed exclusively in the steel foundry, 

end partly in the iron foundry.    The C0? »and system must be replaced before 

progress in quality and productivity can be nade.    Conversion to a'conventior.a" 

eand practico  is to require first a modem sard preparation and recyclirj 

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

assure the maintenance of a    consistent and acceptable level of sand 

properties. 

- i?.!:i.< 



3.6      Prior  to  the ].l,Tir.(if!   installation of  now molding and   sand 

preparation   oqui^ent,  it  h*s  br.cn recoi^endrd   tbat wodific.vtior. of 

the bnse confia  and  tl.c ear.d   mixfcB wold rroCuc»,   sos.f: irr,.>rov^,c ut   in 

casting surfaces. 

3.6.1 Di:;continuo the introduction of Perng i'Vu    coarsr .send  in  iron 
facing. 

3.6.¿ In COüJ.etien v:ith  sand suppliers and   with  the udiste nee  of 

MLC who are working on the vroject a base  sa«d  is to ho develorr-d 

having o distribution of fio/, en  throe adjacent  screens ard  a    maximum    - 

of 33^ on on*,at  a grain finermes number of about 50 - 55. 

3.6.3 All  ciao,' bonded molding m.nds are to  be modified by decreasing 

clay and increasing bentcnite  additions to  attain over 9 rni   (.64  kg/ 

eq.  cm)green  strength).    The use of dextrine  or similar ceppai   flour 

as a buffer  to  the expansion  characteristics  of silica r-nd  is  esserti? 1 
for improved  workability. 

3.6./J By elimination of the coarso Ferng   Ft.i:   sand fro:n heavy  iron 

facing and  consequently from  the backing or roturn cr.nd,   it   should, be 

possible to  reduce the thickness of the graphite rrold coating   trovali ci 

on molds for heavy castings  (to produco a smooth finish).     The too 

frequent occurrence of blow holes resulting  from moisture trapped 

behind the impervious coating can be thus r.ini'iiaed. 

3.6.5. Until   a  sand preparation system can be  installed in  the  steel 

foundry it nay be necessary  to modify the sand practice by enrloying 

new sand facing with imported western bentcnite to provide hot 

strength.     Backing sand can  a* bonded with  the  less cx-ensive local 

bentonite.     A change from the sodium silicate  system for sm*=ll  and 

medium castings  is essential  if castings cn-ality is to improve and 

cleaning costs are to be decreased. 

A laboratory study was completed by the American Colloid Company 
in the USA covering sir.;le s-r.ds submitted by TfBTC.    A sugary 
report iß included as Exhibit A. 
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3  « 6      Uhor« -ed*«:-,  alicate bonded Bands r.uat   still be used.improvement 

,„ reel   and  coll.^ibility   in  essential.     Th«  experimental work  involving 

additiv,,     of „ite!,,   c,,al,   oil  or other r-.atori.lo to pron,ote   improved 

surface,  i» to b, continued until   satir.factory   results arc obtained. 

3  6.7       It   J3 bclu-ved  the  contusa convexión  of core making  P-coticr.: 

to oxy.en  cared   tun, „il   binder« will permit  improvement   in  surface 

quality and  ease of cleaning.    «*• core making area B,t up in the  iron 

foundry  ^  capacity to  produce and dry  Bnn,a  ceres  for  both  .tenl  and   iron 

foundries.     Its expanded us, ha, br.cn and is encoura^d. 

3.7 Serious deficiencies in the adequacy of fendine was .vident  in 

both iron and steel foundries.    Shrin^ce under riser, and at various 

locations  throughout «..tine* was frequently observed.     Informi  seniors 
i    .„;r,~1-,lP<; -u.-.lvin«' to fendine both  iron and were started and the general principles a^>iy]n0   m o 

steel castas were reviewed.     It vas evident  that the .roblen, did not 

result  fron a lack of knowledge  or understand^ of the basic  fundamentals 

of solidification of metals.     Compromises v:cre made too  often to 

accomodato the desiCn of a customers pattern,   the availability of proper 

flask équipent or to penr.it easy riser removal by „.achinir* or gas 

cutting     Riserir* of specific casting cannot  be discussed here becaure 

of their number,  but nome of the basic principles dircussed and emphasized 

will be reviewed for reference. 

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

be the  last to solidify. 

' 3.7.2      Heat dissipation fron a riser will be more rapid  thai,  the adjacent 

castine and must be compensated for through insulation,  heat  input 

(through exothermic materials) or increased siae.    In most operations notai 

capacity was adequate anu it was recommended that risers could be oversized 

without excessively increasir.3 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 compensated for in 

8iain¿ xì.e riser. 

3 7 S    • Rise- ar.< the area being led constitute an isolated system affected 

by ¡he temperature of  the metal.    Cold metal r.ay reduce the volume of 
shrinkage 'in the section but also will reduce the effectiveness of the 

rieer function. 
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3.7.6      luiile  differs.con  <,xií;t   in   the 

nr.fi-frrrouG metal:-   Ihr.,  bardic   ; rircii.]-¡ 
;-o] idi n.c;.> t ji.n of ¿:rry   17-0:1  ;j);. 

Craphiti.;',,-ilir,¡.   -,;, 

not the n<:vd f<- r 

wore   ar-p] ,c -,bi e t.-i  r,l 1 ... i ,. 

•-•"it   nr.st   iron  vil]   r-'-J-u:.-  iV   1.-. K,  />..,.;  rj(I, .,. , 

•t:ü   leöcrvoirs  to  oorrenc-.t»   f0i-  iiqu¡(1  eor t ":;'.; ^.. 

3.7.7      While  the   ataffr.  of the   foundry  aro   f«.i i;,.». ,,,,,,  u f.   f. „^ 

ba.7c  principle,   ,,d  how  l0  u;;e  ,hpm|   ihr:   ,r¿:GUca   ar,]jc,tirr    .„  o< + en 

loft  to the r:o]u,r.     The  ,-roMern  ir. ,1,0  -jit.cllB1,td  ur,Jer nr*,,^^ . 

but  the iaiin: >  ol    supervisors    and  staff err-nc-re   t; 

poi-fmr.-ance  m   tho  r.hcps  can  often  bo  critical. 

3.8 Heufehc:-: j r.g - 

3.8.1       ihphasir,  „il3 placed on the  instance of a oleen, r-r¡.,,i - ,,_-, 

Place  in devclopim; a qua]ity   0rjcnlr, ,ork ^^   .^  ^^.J f¿' * 

efficmncy of ernrloyceo,   and in releas^; needed floor nraoe  for  produce- 
activity. 

¿0 arsure ' rorer 

'our: dry 

~ra 

3.8.2      Some progreso in this direction war evident   in the i~0-   f 

where a concerted  effort was made to dispose of obrcl-rtc r-F.tr.ri-] 

equipment,   to re-arrange flasks  ar.d  patterns in a* crier J v ,^   U i 0 
arranco       for the rceular trensf=r of ^^ ^ ^ ^^     "^ 

important,  the effort becane a regular and continuing activity  in the 
operation of the foundry. 

3.9 Melting Practices and Procedures - 

Except  for problems created by the character of the  ,cr-.p  ourd-^-c-: 

and local pig iron which dad    not meet needed  Units on rho^ori-  -,, 

oulphur, melting practice is good  .      Finished iron and BWì   ^hero ^ , , 

to required specifications    Bnphasis rust be placed  on the ^od   of a" 

vigorous boil for gas free steel.     When the acre* chrrge doe, not  cor/.ein 

sufficient carbon  for a good oxygen boil,   it r.ust  be added in the  fem of 

Piß iron or graphite.    A carbon drop of ax least  ,?5  is to be    required 
during the lancing. 

3.10.       Ladle heating and ladle practice 

Considerable stress has been placed upon the importance of 

thoroughly d~j.cd and heated îarllea for quality casting in the jobbir,- r.t...-: 

foundry.     Denies of a lar-.le hratir.g s.aticn  -refcracly tur:.irt-  rro;'-  ;. 

natural-gas were    submitted.    Because of the frequent occurrence  of Jo-;^.: 

stoppers,  a procedure for assembly was preparai and a design of a sic- -.-r 
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drying oven developed.  It is expected that action is to be taken to 

implement thr: proposals. 

3.11 /uetenitie   Maiif;.ir,ese  Steel - 

3.11.1    Because of the importance of controlling pouring temperatures 

in relation to nection thicknes.;  it wan proponed that all   ruptmitic 

manganese uleel Ve  tappai in ar.d  ; -cured with open ladles.     S- -11 cantinas 

were to be poured from a shank ladle filled  iron the large  ladle.     The 

open  ladle -nlso  provided  the opportunity of adjusting pouring ratee, 

needed to  assure  clean sharply defined cartings. 

3.11.?    Recoi;¡nentl.ition;5 '..'ere r.iade on the correct method of  loading and 

heating   nustenitic   manganese castings to assure proper treatment and a 

carbide free   austenitic   structure. 

3.11.3    The proper welding procedure for welding   austeniticmanganese 

steel vían demonstrated.    This must involve the use of an electrode having 

a composition of: 

C       - .60/.80 

13.0/14.0 

2.75/3.25   or 

.90/1.25 

Manganese - 

Nickel    - 

Molybdenum - 

Rods having cither 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    was demonstrated. 

3.12        Information was obtained from qualified suppliers on a DC Power 

Source for use with carbon arc-air electrodes reconraer.ded for metal 

removal in the steel foundry and riser cutting ar.d scrap preparation of 

ductile and cast iron rolls.    Authority to purchase a 750 amp unit was 

obtained. 

4*0 Foundry Organization - Taiwan Machinery ianufacturirg Co. 

(Reference:    A.Organization and Procedures - !'arch 28,1972 

Included as Schedule E of 2nd Interim P.epart 

B.Letter îïeport to ir.   '«/.L.   iee,   President T""'C 

dated Hay 17,  1972 Included as Exhibit 3. 

4*1 As outlined in a report «ntitl*dOrganization ard Procedures dated 

28 Haren 1972 and included as Exhibit E of the second ínterin Report dated 

31 March 1972t  urgent and positive action must De taken to provide an 
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.activo «J riul  0¡,mtme ,rB.aii^ 

1 

4-2 Thi8 wao again emphasize  Ul a fir   ,   , 
and aftnChed -  K,hibxt  D dire,w t0  t.     ;      

le;ter n*>« iated  17 ^ 1972 
Mr.  Wei  Lianr,  1>, It  ^ „' 'aident  of the Comranv 

- —,. „,„«„, th; :::t:iirP::;::rv^porti°;'n "- 
the »,„aeer and  ,„„ Bm^A_    ..^       MUlr" °f    el.ti„„sM-E ^„^ 

» «« », aiB condltlon, a carefu; ; ~t or th. fou„dri „peration 

"e,. a.ep in the „cha„ica of '   ' ^*« P-oCra,„„ •««.. . l„eical 

5.0 Modernization „f „ êh°Uld  bt ^"»»t*«. «-nuiatior, of Foundry Faci 11tiro 

lìeferiincen: 

A. Feasibility studj- wl Cost Analv^« 
Mechanized Iron Sundry \ , ysis 

Exhibit H of Secori ? + 
Ja•*ry l972 

Second Inters Report,  31 March 1972 
Moderni zat i• „ft,..,  . " ^'^ B. «od.r„i„tio„ of Steel P    V ' ^ 
dated 30 April  l972^ljTd/y  Pr°P°sition 1 

^72  Included as  Exhibit  C. 
**•  neiocation of R + r.»i   *• 

dated 29 ^^írLS-J^-jo^n 

5.1    The most important element i„ the «w 

modernization or relocation of the   f^1*10"3 to b* «*. on the 
> f 0I the foundries ie tv» •,+  x 

i  for CMU"58 avail»»o - .«.,„.„. tn ,ach of     "'"" °f th« -** I o-pL.io» of tne faollitles- «;h °f «»•> rir„ „„ years after 

J   -r casting now produoed  (1 ts to      —» ^2 «.«*,*  ror th. rens, 

»no  shift of frt>m 600 t„ „M "<""   » "ormai oaoaoit, „„ 

»»erring only . little ovaj. j y "'» Preaent outputs 

- develop „ark.,a and. cuoto J, T^ZT " "" ^ ~" ~• 
'«*«>7 .t «0 ,„„„ „ mMK    Thus ta    •*»" -*•ti„ i„ . „„ 

'ho combination of lmprovad qua „J""""1 l0BS'a °• »» Piloted „til 

««. «» produc. .„^j, :;:;,:; :rrd •^ ""**   • 
» - —od caatir, do„,nd ,. „ ^^ *""»"" ~ 
erection of the ».„ ,tMl „„,     . eVel°1' ,n Ia«» fro» th. 

»f the raimad, „.„ sMp „     d^°" "" M£*"* —otion, „„«„nation 

«he South ¡^ AslM marite; area ^^'j1 "•"'i'^ r«*,M ,,% by 

W Th. ultimate market penetrati,,,,    ..   •     . 
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invuL-.t. ;ent in pew facilities becomes a very hazardous undertaking in the 

light  of fixed chai ¿res  for interest and  loan amortization    that become 

due and payable at  once. 

5.4 It  scema  logical  and prudent then to analyse first the feasibility 

of modernizing the  existing plant   in steps.     First priority would be the 

development of quality  curability.     Thisj will  require  effective molding 

equi ¡.ment,   sand  preparation and control  facilities,   core making and 

drying and heat treating furnaces.    In addition continuation of operations 

at the present cite make air pollution control  equipment mandatory. 

Consideration i.iuat  be giveu to productivity to the extent that quantity 

orders  can be produced  in  reasonable titr.e.    Because of the  low labour 

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

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

45O tons per month will  result from the  limited mechanization planned. 

Since over 50/Ó of the  labour force in a steel foundry is indirect and will 

not increase proportionate to output it  is essential to provide a balanced 

productivity capacity in all departments.    Naturally,   if facilities are 

operated effectively at  60-70£ of capacity substantial cost  reduction 

over present operations can be expected, 

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

needed 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 

small volume of castings currently being produced,  the foundry could foresee 

orders for enly 175 tons per month.    Since initially the requirements for 

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

load would amount to  less than 100 tons per month.    The molding équipent 

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

• capacity of 450 tons per month.    This programme was not recommended since 

the assured work load amounted to  less than 25>í of the capacity.    Anoxher 

very important consideration particularly in view of the shortage of 

capital funds was the dire need for investment in modern 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 

existing work lead,     decisions' i.ere r.¡cáe ty the :..ar.a£;e\;ent to withdraw 

from the programme. 
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5W Studios were „ndcrtakcn of tho fearnMUty of modr 

^ »tool foundry in ilo ,re,cnt  lücatjf)n nn, ^ ^^ ^ 

«d «««iprinc a foundry at a r.w location.     ^„^   ir  ._„ ^ ^ '       & 

Wed -ured markol  fop ^^   ^^   „ ^ 

el, Proponiti«, 1, Koderni.ai.on of the *iolinfi ,W, ^^ '^ ' 

.^deration» „a.e U necoOB:,ry also to .valúate the .0,0.0 feeBibilily 

ol a completely lu,w foundry. v 

SB Relocation of the stool  foundry is to  require over doubl, the  jrVr«-« 
«the moderni.^ of the e>isti,s 8tcel   foun^.     ^ coctc 

not be substantially  leer than obtainable  in Proposition   1  ,jnce the 

«»,0 facilities are ,r0j 03od.     Only when the volane  ircwE,c -0 cvrr 

/» tons per month will   the operati«, coot attainable be  lower,   because  of 

the distribution of fixed and other overhead costs over Greater volume. 

5.9 Without the assurance of increased tonnare to provide sufficit 

oamangs to  cover the cost of the invested capital,   it would be ve Y 

unwise to undertake the greater risk of a aw foürdry.    A ^^ 

OX .40 tons per months is a mor« realistic ,n,<  easily attainable ^1 

than over 450 tons Fcr month required for Proposition II. 

5.10        Based upon the above,   it has been recommended that the follow^ 
programme be developed: to 

5.1C.1    Prepare detailed plans for the modernization in ste-s of the 

• «»ting steel foundry with hish priority being given to the e*uir.,,nt 

and processes essential  for the production of castings m„tin/«n 

anternational. standard of quality.    It  is essential that suchas have 

growth capability as the demand for casting increases. 

5.10.2    Develop plans for the modernization of the iron foundry.    It is 

essential  that  this step be taken before the steel foundry ,oderniZat<on 

» started.     It is possible that 80B. facilities can be integrated witY 

resulting economies in installation and  later operating cost.     Tai, ^ 

of the programe must include all  needed environmental  control facilities'. 

5.10.3    When the economic climate is suitable and particularly when tr- 

demand for ,ood quali*,  competitively priced caotinCs berin- to „ce-d 
Present capacity,?i,,n9 can  üe Wrv,-.en  iop a cc . ^ ^r-_.^_ ^ 

ferrous' foundry complex at a new location. 
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S.10.4    Cnco dctailea pi;.lining for the above har, been completed   it will 

also be fearib]o. to accomplish the construction and relocation  in  stern. 

Consideration  should  be  jtivon   to the  erection of the new steel   foundry 

and  installation of "qui ¡ ^rnt   need H   for effect.ve  operation.     After 

production bar. been started,   facilities used in  the modernization  of tre 

steel foundry,   Proposition  I,   car. be relocated  for expansion of the steel 

capacity  or  in the new iron  foundry where compatible.    It   is essential 

that tota]   long range plantung be completed  in detail before even  the first 

step be  taken. 

5.11 It   should be emphasized that failure to undertrkc the modernization 

of both  iron and steel foundries will commit  the operations to  second 

rate performance.    Non co:a¡ etitive quality and pricing will assure the 

early decline of the foundry  department. 

6.0 Taiwan Machinery Manufacturing Company 

6.1 As the industrial  economy in Taiwan grows,  the need for a 

capability and capacity  to produce heavy and complex capital equipment 

locally will  increase.    Tl'J-'.C presently is equipped for much of this type of 

work.    A competent engineering department can provide needed designs 

alone or in joint ventures with foreign companies. 

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 nost of the finishing operations required. 

Facilities are available for fabrication of light and heavy plate and 

•tructural  shapes into high quality assemblies in which rolled,   forged or 

cast parts can be integrated. 

6.3 It i    •• ssenti'al that the present capability be improved and 

modernized ari made an effective and vital key in the growth of the 

industrial economy.    The alternate of permitting the continuing deterioration 

and obsolescence cf equipment  facilities and people just cannot be 

tolerated. 

6.4 It should be emphasiztd that the improvement in plant and equipment 

has a corrallary advantage  in  its  influence in changing the outlook of the 

n¡anufacturir;~ stiff.     Char.~.'s  iv. f*•*. organization are essential   as discussed 

in Section /;.     r!r.thuisif sn  nr.d  perrcr.al involvn^nt cm b« expanded by 

removing the daily frustrations of working in a congested,  disorderly 

environment with worn out  equipment and obsolete methods.    I-inployte and 

supervisory staff's attitude will receive tremendous phsychological 
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~* ::::::: i::: tc r 7——— 
manufacturar.     jt .hflu](I f„       \ * "^ ind«=trial  ,qaipnicnt 

ofiouJ(i concentrato ronera nv «„   +v  *     , 
«<Wttcdly,  hlBl, production f'"";-' °     *>•-* •!«. .f »CK. 

but „either am the f,ci)ili ^    '""""^ to" » « •»-!,. 
'""'moa nor the staff ee-j ~,~i t, 

•rea of industry. "H-*pcd to operile  in thin 

«•<• I»pro,i„s Production  facilities,  develo-i, - • 
«Perienced ,„elMwln£ ^ manufucWi      ^ >    * « '^-'« «• 

to unco„prOTi8i„s hiBh ni];'* *b°« «» -frinì 

—cd and e„:„„,d r^^T^^•^ >» 
7'0 ^í^^aUlidu^e^j^^^ 

Sundry Valuation Study 

ReferenCeS!      £ Ì1«* •' ^nes visited Exhibit  ,- 
B-  SlUnmary re-nort of evaluation iSibat P 

7.1 Because of the curtailment of UNDP „M„ 

little over two „onths deleft to d J^^TT?" ^ ^ * 
throughout the country.     lt Wae decide      ,      ^ ^ *"*«•'* 

Of the steel foundry industry to » " "" "** *"° ** nade 

to serve the expandL      f " '*" "^^ "*  ^ctive„BBa expanding industrial economy     Th<- .* j 
the able assistance „f ,,r   „ ,    „„ .     /'    Thl" StUdy Wäs »näertaken „ith 

Institute. • TSal °f the i'°t»1 I»iu««rioa Search 

' l'i- :ir::;;;;iier r~aiua,8d - u*- -—* 
7-3 The Foundry ¿valuation Report dated ¡>4 rv 1972 ,,,.„ 

«- - P«*-. of i„proveOM, iB ,Uached J^Z ^'^ 

ls phase of *ne prograrane in itself rn,-i^   •    • -, 
devoted to the visits. JU6tlfy the tim* 

7.5 

UT:' 

It  is evieni t:-.s.t ¿ substantia! i- *•., 
*« eaulp th. steel f„u„ary indu,   ysth V ; •-  - « -.-.c 
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are listed as  follows in order of importance: 

7.5.I      Modern mechanized moldii.tf equipment   ir> required for all sizes of 

casting«.     Thir;  is prir.nrily essential  to  improve mold quality and 

uniformity and  consequently casting quality. 

7.%?      Sand  reclaiming,  preparation and delivery is an essential  "art of 

the effectiveness of a molding system.     I'.olding sands may vary widely in 

properties  thus  affecting the surface quality and integrity of the castings. 

Control must  te maintained automatically and  not allowed to depend upon 

operator manual   control. 

7.Í5.3      While pattern equipment  is r.ot truly an item of modernization, 

foundries must  be prepared to construct solid,  mounted patterns with core 

boxes suitable  for mechanized production.    This will represent a sizeable 

added cost  Bance very little of the existing pattern equipment will meet 

the quality  levels required. 

7»5»4      Core making must be transferred from moulding departments and 

proper production and drying equipment installed, 

7.5»5     «The almost exclusive dependence upon sodium silicate - CCL bonded 

molding and core sands must be eliminated and. replaced by clay bonded 

green or skin dried système.    Acceptable surfaces are not obtainable with 

present materials.    The fusion of sand at the metal interface under h«-at 

to a hard ceramic combination of silica sand,   sodium silicate,   CO. and iron 

oxide makes the cleaning of steel casting surfaces a long and costly 

operation and the cleaning of cored holes nearly impossible. 

7.5.6 A concerted and co-operative effort must be made by the foundr:--3 

through the Chinese Four.drymen's Association  and xhe Metal Industries 

Development Centre to catalogue,  classify and ultimately develop specification 

for the base r¡oiáin¿- sands in use through the  island.    Perfomcnce,  net 

initial cost,  must be established as the only criterion for purchase.    The 

alternate is now true. 

7.5.7 Properly designed heat treating furnaces with effective automatic 

temperature controls are essential.    Operation of cars and doors must be 

tncchanic:r:i te   -err.it rarid h-r.ci1. ir c"c":ir.-s irto tr." 9-'*T.' nrdiiur. 

uniformity of  temperature wi.hin the furnace  chancer must be assured. 

7,5,8 While not as critical in the effect or. casting quality as the itwi-n 

above, it is considered that shot blast facilities, heavy duty gas cutting 

torches,  DC powered "Arc-Air" equipment for trimming end shapir.~ of risers 
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Proper .«„»„„„ „., »^ lhe aluil„cnt. of fooü ^« 

asier.    Psycholom <--n i,,    4v^      •,-, ••   '-  nt-<: 

worfcnansbi/ ü "       ^^ the  """^ *° Setter 
7blP<     ^ °*ui^ - al«o csocntial   ;o assure a "no,"  of c    t- 

through the cleaning of operation. ^^ 

lit ^ïirr mctai quamy íD
 

acce^bi*« ^—•nd,ti0., -        ladle hoatjnc ^  ^ „^^     ^ 
becomes ínauf fi ri «r-t      i~.               , -ni.cn.ity 

inaunacient,   low powered transformer- whirh »„ 
or less per ton „f rv       .            v ^^ 0nl^ ^00 íV¿ 

per ton of r..«^ can be replied with hi'rh  »owrr.-d   tr     r        . 
At least 600 Wi rer  ton of ^            •„ t^r.Bfoi-T-tacn. 

per  ton of charge will reduce nrltir« tine  -„>«-      • •   ,, A rnrr^n.,    u       „. it-l'-6   1-irne   su ufi tan X1 gì 11» 

eC;:::irncfit wii] be in w —-—- - —; 
7.6 Since most of  the existing steel foundries have CVclvod in on. 

corner of the m^ot  shop,  the layouts are ,ot  efficient      Co, 
normal, «aterial flou  i c        A *IIICI ont.    Concestior. is 

Fbundr        „ '  SafG WOrkinS Cond^ion3 do  ,ot  exist 
Fbundr.es have groTO -,lthout benefit of overall t 

and the result  is chaotic. ' l planninS 

7.7 The first ar.d most important element  in develop .-    • • 

theBctoHt. attached to Sef.«„„. p of this 3Mtion#    „ * " 

-* ,—.«. - fact».! st„d1M that 8cur, decisims c    
: ; ;     "»* 

ht•" in aeu facmtics - b° »•* «—- -" - b-itb or th« C».P„^ as under•,,•,,. Th> eco   JustiI,c?tlo; 

—«««« a„d „,» CM be dwloped      fcaB bm r t .: 
- I»-.-.    Converse, ,ne fecls can aoo ;oint to e ]acv      ' s" 
which 1. „f „„.j lnp0Pt<mc<.. aCi        •'«stific.tior, 

«•O M.tal» Industrie,, Development Centre 

«port. ,T1\th; SteeI  fOU•''dr, eV<ll°"tÌ0" SUrVey »"^ th. toe,,«,! 

-If—i. there „.re „the, rec.e,,, for orinions pná aS8istanco; "• " 

8.1 HW steel PUr.t - Meta, Industrie3 Re8earch ^^ 

.-lar.ä for the nc„ :i!„, 3tM,  ..;,r.   ,„  ^^..^ ^      __  

fore^.^er ar.d heat  trea.^ ,,uiii,0„t tere  rcooivf¡       ..^    .;.;.' 

^ «...i« .r the ori=il,al PIM lnd 8reclficatior8 for f,u;I°;n ";:;- = 
£—- and ^cc^orated „ the ^t.rt.. pl„.     ^^.."Lr.- 
thca. recoamcndatior.3 are included „ ahibit 0. 
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8.2 Seminar - Quality Control   on Stool taking and Rolling - 

Metal 7ndu¿tries Development  Centre 

A paper on "The Importance of Production  ri;ui;'r.icrit ar.d  Materials 

in Quality Control" attached as Inhibit  H was prepared by the  expert 

and presented by  his counter; irt  at  the  five day seminar orgaMzcd by 

HI1X3.    The seainar was attend«]  by  twenty-two representatives   from twelve 

eteel CO:;M anies ar.d the Metal Industries  iiesearch Institute. 

8.3 Moldirg Sand Investigation 

8.3.1 The absence of standards which can be used by foundries   in 

purchasing new sand    for molding and core making has beer, a serious 

handicap to casting quality imrrovencnt. 

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 amount  of -natural 

clay and silt present made it essential  that a comprehensive study bo 

undertaken to evaluate existing materials  ar.d prepare standards  for use 

in procurement.    The proposed investigation to  follow the rough outline 

included in Bchibit  I is to catalogue all  sands  in Taiv.-an identified as 

foundry sands.    Physical characteristics ere to be measured and the sands 

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

only just been started.     Sieve analyses have been run ar.d magnified rhotos 

to show grain characteristics have been prepared.    As yet samples of all 

sands have not been collected.    The programme is important and should be 

given priority attention. 

8.4 Air and Water Pollution Control 

8.4.1 City and National Covern.mer.ts are well aware of the urgent need 

to install control equipment on all polluting sources.     Industry  , 

except,in a few instance,  has not yet accepted its responsibility to the 

community in this respect. 

8.4.2 This attitude was evident among the members of industry  in thé 

Kaohsiung    city area attending a conferer.ee sponsored by the Fublic Kraith 

Department of the city on 2 Kay 1972.    There io a lack of knowledge of the 

degree of pollution and the means to correct the condition. 

£.4.3 It has ¿ecr. prepcr-ri that ' IDC develop the technical er ^.ci+.v 

to serve ail inuusxry in iucnxnyinj COüI-^CO of pollu*.irr. ir. sr.-^lir.* 

and measuring the type and amount of emmissions end to oreraro 
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recordations on the „ear», to contro]   th,   rv.11   •     • 
" is recognised that *     „   •     , Pollutants at source. 

ogni.ecl taat technical knowledge will  h«, „ 
Proposed that  arran^nt  en h.      „ ^^ *"* " is 

* ^ -«. «,: :: :i:::i;'iixrcd •* »~ 
»ore realisti- tv      +h 

Mltatlon °" a proffr. ^ which ,,. 

;- ^t:::;: ::::rzz :„;—:- r-•*• 
be required first to: sw-estea that industry 

\i/ Subnit an cMi>oion ,-„..    J. 

»J a certain dote;    ar-ctei of ib« pollutant 

lu;  Ta a reasonable lpm-tv,  „*• + •        r.   , 

(ili)  Each company provenne rust  roCPiVf> th„ 
Government agency's awroval  of de'i¿Î\ „ 
t«. schedule for impiantati«?      ^ ^ 

8.5 South East Asia Iron and Steel Institute - 
Proposed Scrninar on Poundry Fracticej  Sfptçm, ^ ^ 

8-5.1     At the request of the Secretary of +>,    ** 4 . 

• fo«i uà* * the st8el Foander3 Socl t
e;a; d;    " - >»>••* *-* 

•»»«al ftchnlc.1 and 0,,,-atin, <w ln r'""Í"S th« -e*axinS Conference ci^ht  P«aM«> +», 
attract more interest in nreparin« and G"ln" t0 

-»i preparing and presenting r>n->ers      p,, «     •     . 
only one aspect of a 8ubject to „ ^ * £e»"     * «««mi* 

• Paper would be reduced.    All of the • *° ?Wparid 

to Present the sublet in fuÍÍ. ^^ ^ WOUld »« -*« 

8.5.2     ft» subjects for the program which is desimed  to r 1  • 
oloBely to the needs of industry i„ tv Cesi5•* to relate 
below: y heSe Coi:ntri« are listed briefly 

Pattern Kaking ar.d Materials 

ladle  -Practice - Steel 

Auotenitic    .Vanganese St«el - ->]tir-      Po 
Welding ~ " P0Urir^  *** T^tir,; - 

Valuation of folding and Core raking Materials 

"ln6       and Ri serin- Practico 
Steel 
Iron 
Hon-Perrous 
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Planning for Modernisation and ite Economics 

Melting Methods ani rractice - Iron 

Good Hour.ekee.iing - Fr:> nciples and Moans 

Air and Vial er  ¡dilution Control   for tho foundry 

Foundry  Costing - for control -  for profit 

Foundry Organization 

8.5.3 It vii 11   bo ex. ected that concurrent  sessions can be organise«?, 

since interests of those   vttending vii 11 vary. 

8.5.4 It is also considered essential to arrange round table discussions 

at the end of each day  to encourage excharge of ideas. 

9.0 Marketing:    Practice - Fromotion - Pricing 

9.1 As stated earlier ir. t'.-.is report the modernization and expansion 

of one or more foundries can be justified on a sound f:n,'Jicirl basis,  only 

if the market for castings can be ex¡ anded at  the sarae tine.     When the 

foundry is equipped  to produce castings at acceptable quality   lev-Is  it nust 

then seek out markets and promote the sale of its products.     A substantial 

volume of castings is produced and used in the South East 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 

•caBt pipe,  pipe fittings, valves or hardware does r.ot actually have a 

product to sell.    For this reason "the Trading Company" nay not b* the r.ost 

effective medium through which to develop an expanded market.     This effort 

must be. planned thoroughly.    Engineers with knowledge of the foundry 

capability, and a thorough education en the types of markets to be explore! 

should be assigned to   this project. 

9.3 An important  element in developing new markets will be an accurate 

pricing system which will reflect the work content needed to produce each 

type and size of casting     Tricing by weight only car. be   disastrous.     The 

cost system must permit the assignment of direct man hours  for moulding, 

core making and cleaning.    Then a proper costing rate must be developed 

fcr each significant  do art-er.t, 

9.4 'In addition to quality andprice the foundry must be able to supply 

the customer with accurate estimates of shipping schedule and candite the 

orders to ncet the dates promised. 
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10-0        Conclusione and Inondations 

Tai,an Machinery Manufactura Company 
10»1       Modernization 

The effective »odcrniz,tJonof ,„„ , 
""> »»»«»¡«ii, oolmd provi(ic<| '; 8-(cl f°»»^ ,s fcaEibíc 

«» ««..- ».«, te 3« t„ , ~°in v°iu- °f—*- 
«petiUv^  Frieed  „,„       * 1*-"*,MW« »"»  <*«* W% 

« *•* of net Mle. .. i' '"" tM "°"i" be "•":- a«   3I, lons 
•    , ° a" 450 tors per month      Tfc„     v 
include amortisation     and ,„*        . he  abovc  fiC^.eS and interest on the can i i-, i   , 
to Per.it payment of inWct  .„, • • ^«^d.    Break rven -re°x and amortization nf +u 
result at 240 tons por month. °  i0?"n Wou]d 

10,2        ErCCUon of - "OK steel foundry ard rpl       . . 
*• -t a sound venture at this time    1   ^ °f a11 *°»«i« 
* break even is over four f actional  voW8 „f(äded fo„ 

Ur tlmeu Present Wei      Tn 
this is too hazardous. &R ^«^e*      „;arket 

10.3       Substantial  improvement in ^nu in    4k 

costs is essential  for increased B    , "^ * rcdactio« « increased market opportunity. 

W.4       To attain the optimun,  ~esuite! , 

essential that the .ffeotW .^t & '^^ ^ " 1S 

«" -ent and Wled.e of ¿ f 1 ^ ^."^ *  — 
actively and aggressively t0 th. *    v En*inee• —t be ap?3icc; 

• Perfonnance. "       *' ** °f ">B"««* i-P^ir* qu,lity ^ 

1C'5       It is recommended that steps be tai•    + 

W« lection.    *p-proval Bust be „ " ^ f° "drics •» 'M, 
* • thc ^ bu¡]d neeij;

b   ;       - «•• «„ of *.„.,«, 
••««-,. tt. MttarttiM for rm fl;r;;::-';;—-- - 

10»6       It is also reco.iraend-d th-rt •>,.    + 
* taken at once to i ^ °UUÍMá   in  two  r^orts 

once to lmprove the foundry staff effective«. 

Metal Industries Development Centre 

Sundry Industry - Taiwan 
10'7        ine .ff1Ci,nt  and  l0,lcal ,odfr.^_ „ 
iouniry i^uctry in «r..<..,. . ^ r-a~s^ of th- 
Over eX;anBi "^"C"'   ^     ' Carefü1^ «d thoroughly  C--.P. er «PMsion or the installation «*• - -1—-c-« 

atl0n °f CqU1?-;nt too sophisticate for tr. 



_  22 

market  to be rervicod vài] be ^\s  crucial  an too  littlo  or none at all. 

The cubs tarili al   force of hard working skilled employers  cannot be 

displaced.     Rjuici-fiî-.t must  first   provide a consistant   ïr.vcl  of quality 

and sccor.iarily   improve! productivity and later utilization.     It is 

expected   that an  expansion of  the   sale   of cautines i:iust  keep pace with 

the availability of laboar freed by more productive equipment. 

10.8 Both private and government   enterprise  foundries r.ust  have the 

benefit  of comprehensivo studies   leading; to sound plans  for modernization. 

Modernization will  prove an immediate competitive  edge   for the first one 

to complete new  faci J i tins and  the Government authority  involved in 

euch a programme should  take cogniranee of this and art  to   -rovide 

uniform aEKic.tar.ce in develojm¿  the initial costly planning. 

10.9 It  is recommended that  the  Government support  a continuation of 

consulting service to this important  industry. 

10.10^    To ansist all industry m develo;ing acceptable  solutions to 

problems  of air and water pollution,  it is recotinended  that technical 

assistance  in measurement,  evaluation and design to be  provided by a 

government agency through an organization such as Metal  Industries 

Development Centre or Research Institute. 

10.11 Consideration to permit  the import of needed pollution control 

facilities at a lower duty rate might be a feasible way to initirteeerlie" 

action to correct  this serious menace to the health of the people. 

10.12 The post assignment to the  Republic of China has -»rovlded 

a seldom available chance to use  some thirty ci5ht     years       of technical 

and operating experience in assisting the foundry industry in this country 

to improve their performance.    It  is indeed unfortunate  that the activity 

was terminated before finite evidence of the nine months of concentr?ted 

effort.    Because of the serious déficiences in equirr.ient,   improvement in 

methods and quality w.-re necessarily restricted.     An aware-ess of the need 

for continued technical assistance  is universal and action is underwey by 

the Government   (ROC) to assure a continuation of the good work eta-ted s no* 

sponsored by the United nations Industrial Development  Org? ni eat ion. 

10.13 2ver;,-o.ift car.r.ot be cited  fer t'e irr.?earurebï« r.ssis+?r.ce -rovit'rd 

to the expert durir.:-- the assi ferner t  in 7ai\-?r. leer use  it would be 

unfortunate if someone v/ere overlooked.    Thanks must go    to all with whom 
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the expert had contact      **><„        •>. 

A «peoial rori „ app•iatlo„ Ehould    ' ° ( °"" "" »°"«<>- 
President „f »;c for hj s y,   . "° '" tr-  "el  '*"»<ï U., 
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IETAL IÜ31S3TSIES DEVELOPMENT CEÍÍTRE 

11     KAO-MAN    HI-.I.VMY.    KAOilMUtNÏ.    1A.WAN.    IMI      fv(  ,M .I.I..IC    OF    CHII.» 

YCM1H   REF: 

r.o.noK; OO:J?   KACHI turiti 
3sr.o  i AII'I:i 

c/.riLr:      MIDC     KAOHIIUNO 

MUX        TAIt'l'l 

rtL:KAOri»IUNli:?ai1V.B  Í-M I :   i  ¡il'.. 
TAiri i."/) J i oí- /1 m/: ' »' 

OUR   HCF: 

Hay 26,  IS72 

Mr. C. Cr Chang, Foundry Manager 
Taiwan I-tocMnory I-ifcj•  Co, 
p.  0.  Dos: 0030 
Kaohsluivj 

Dear Mr. Chang, 

Sub i cet : Air.r ri can Co; 

iq Jio analyse the research 
ir>e \he samples of sand w« 

în>)cr«     I have analyse! the PCX 

I apológico for tak.ii/T so" 
reports and letters/; 
forwarded to their [_.<(_.   - 
inforjisrtt3.cn th£^fi\v\-shed/ «hd have  attc^p^a to çj*ve  you 
a logical ro?íoíJtyinWjne-^]c>tail.    Copies of their  loctcc» 
and reportr/¡/ife «tt.-.c.-r&U^-Hlso X have had a copy oi 
Mr.  Clyde Jatndcrs-hcüklct on Steel  and High Alloy Fcur-Jry 
Practice rcuuciuwßdfor use by you and your staff. 

1. A bane sanV-fcr steel should have an AFS Grain fineness 
of about 55 and should have no more than 3571 on one 
screen ¿nd 75 to Û0X on three adjacent screens. 

2. Green strength is too low for good voidability in both 
iron and steel foundry.    Hold hardness attained wifci* 
3 romo was well below desired levels. 

3. The use of coarse Perng Fwu sand in heavy iron facing 
doe3 nothing but coarsen the surface and detract ¿rem 
the quality "of the backing sand. 1 think it should b 
eliminated. 

JL'0 

4. The use of imported US Bentonite as a bond for steel 
facing sand should be thoroughly explored. Taiwan 

bentonite should be satisfactory for use in all backing 
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ÏAL INDUSTRIES DEVELOPPENT CENTRE 
KAONAM   HIGHWAY,   KAOHSI.JNO.   TAIWAN.   1 Hr.    m 

PUBLIC   OF   CHINA 

KO.BOX;   OO.ÌJ2    KAOHMUNO 
3310    TAIPEI 

CARLE:        MlUC       KAûHSIUNO 
MIUC       lAII'LI 

VEL^AOHSIUlirii^iu,  îJHïi   k}M.    , 
TAI[M.l:71'j;l.l.7131n.. .VI 3l¿j'í 

OUR   REF¡ 

ÍSIí•  .11????.10? "."ì- bo  POS.llía 
•-    Mum i.\io.^.it ¿»outoniucî. 

5. A contiuning and agrossí 
• molüin-j and cora sands   ' 
unproved surf¿e 
defects to bo u 

cci Mr. W. L. Loo 
Hr, P. c. chon 
Hr, X, s, Lan 
Kr, M, L. TBUì 

find« 

HCC/se 

^"an 1 ceiling to bother 
•íü'.y real dividends in 

leaning tino ¿aid fewer 

Sincerely yeurs, 

Herbert E. Cracjin, Jr. 
Expert - Foundry 
V. N.  I.  ». 0. 
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Summary    Report 
From 

American Colloid Co. - 3!cokle 

For 

Analysis of Samples froa* 

Taiwan Machinery Mfg. Co., Kaohsiung» Taiwan 

Referencea: (Copies enclosed) 

A* TiElC letter (H* E. Cragin, Jr.) 

B* American Colloid letter with 

Cm Research Reports 

D« Research Reports 

E« Research Reports 

F» Method for iîefcertoining Active Clay  7 May, 1972 

30 Dec. 1971 

15 Feb. 1972 

18 Feb. 1072 

2 March, 1972 

23 March, 1972 

1. Two of the samples (S-2 and S-3) of washed sand were apparantly mixed 

t& in shipment or possibly by American Colloid when making their 

Investigation. 

1«1 The screen analysis reported by American Colloid for cenple 

S-2 (Tvm Long fine) corresponds to A seivc analysis run by 

TMMC for Pergn Fwu fine sand on December 14, 1971* 

The seive analysis by American Colloid for sample S-3 (Perng 

Fwu, fine) is very similar to the analysis for Fwu Long fine 

•and run by TMMC. 

We suspect these two have been exchanged. Wo are changing 

the designations to correspond with the correct identification! 

XJL In tho opinion of American Colloid Nan Shyh Joau sand in 

somewhat coarse for no3t of the iron castings« The very high] 

concentration on tho SO screen of 44.3% will give thio sand al 
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i 

• 

•troni, tendency to psaKte expans"ion _ 
will :iava a aaxlnTO of }SX     ' «".iocc.    Tha lioai 0Bnd 

three »djaocnt screws. * °"e SCl"CCT ""<• <* * «» or 

1.5 Sample £-2   (the Per• Fwu fl„„l 

«O. have *oJ£.£ It ?      !" tte <° «*•     *» ^ M 

Screen 

20 

30 

40 

50 

70 

100 

140 

Amori can 

4*8 

15.0 

31.8 

2G.2 

14,1 

S.9 

1.1 

^i:t - —-*» f ««* coi,», woUld bo bordoni• „hile „„pie 2 wculd b. nueh ^ ^ 

.C Hashed «md havlna « „omina ¿PS groln fln(m„„ 
*» « and a dletrlbutlon wlth „0 ^¿¡T^VT* * 5° 
•croon, 22 to 251 ~ M.    .. ¿ on tha «**«<» 
«~1 for „o^t * 1        !W° 0d3"C6nt SCree"s ls "nailed 
foundriol "^ n0" *"*—/« >»» iron and steel 

>7 Fwu u»9 Pin« Identified as s-3 i„ th„ » ' r 
too fine ior ,tTOl nomn!I    ^ ^^-^ "^k *• ***** 

ru „re, whore good flnlsh u :z:ri::zz:iL'ii 
on two «»«„. expansion problem, will exist, 

«urxaco and make the aanda hard to work with. 
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2* Bentonite and Clay 

2.1 The tojt report jndi.cat-.es that C-2 which wn3 Taiwan blua bonv*onita 
will provide satisfactory green strength at $% bci.wOAito and 
2.5 to 3,0 ;¿ moisture*    Hot strength properties  ï».rc lower than 
desired ?nú v;ill ba conducive to cutting, wach  and other 
erosion il^c-cts. 

2*2 Mr.   Sandeî.a comreer.ts in his  letter of 15 Feb.   1972  that testing 
by Anericnn Colloid of both  Taiwan and Japanese bentonite has 
shown thcra to be r.ioro similar to the calcium southern bentonite 
than  the sodium bentonite obtained in western USA only»    Dur- 
ability of both ara low compared  to the western material and  it. 
would be expected  cleaning costs would be hicjh. 

2*3 American Colloid  in their report,  project Ho»   4196,  evaluates 
the  "ben'conitcs"  in relation to their market potential,    Our 
interest of course { was whether good steel castings could be 
produced in a green sand molding system.    Of the four clay 
samples o-'ily C-2  Taiwan Bentonite, was recomwondcd for use in 
molding sands*    C—3 and C-4, fire clay and Taiwan clay, have 
low water holding  capacity and a very low ioa exchange sua 
iwhich according to the literature has a profound effect on the 
performance of claysj how we cannot say.    Samolo C-2, bentonite 
has total of 75 while C-3 & 4 only 10 and 12» 

2*4 It is recotnmerided  that changes be made in the mixe3 in use in 
both iron and steel foundries for green and ¿ry sand noläing* 
An increase in green strength is necessary to provide a more 
workable material*    A ¡mold can bo rammed harder,  and will 
suffer less damage when pattern is removed, with proper groen 
strength*    Hot strength is adequate on both iron facing P-l 
and dry sand steel facing P-4, but very low on P-2 the iron 

green sand* 

2,5 This program will involve experimental send nixes and testing* 
It 1« not advisable to make any major changes in a sana «ystern 
without a test program because of the long term effect of change.! 
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Tho blowing io suggested: 

2.5.1 0bt^ fr0B sn3d 3uppllcra or bUnri 

KTUo. U po.,,lbl„.    A3 lndlcitod ln ^ 
- i.^oposod th,t th0 follo„lng opocmcjMcn;ba ;^\s 

APS    Grain fineness    50 to 55 
Clay content le00- nax. 

«crean analysis which approximates the following, 

20 
30 
40 
SO 
70 

100 
140 
200 
270 
Fan 

} 2% 

16% (14 - 17%) 

32% (30-35 max.) 
27% (26 - 29%) 

15% (14 - 17%) 

6» (4 -  7%) 

' 2.0% 

Í.S.2 If . «and «Mu, t0 the ^ is obtBi 

"f"       thilt *>» ><"*<= »i*os P-l. M ana „M ^ 

¡üf3' íüT
sroen """w,d stoei dry •**ba ^ ** « 

b«U.    Adjustment, by lncrea«in3 bentonito «a c^easim, 
cloy should be tried and ta»*«- r-,, ..K   .,    , *"»««»> 
Ors« -a«»,,.  , w dosired properties, 
«<*o» ca.prcB.ion should be near 10 psi rald hot d-y 

in^ TK? 
P51,    SlnC" eqUlPment l' nnt Pliable toobtain high tonpcr»tur. strength. a practica tost 

* *'* T US,d *"" th° •Urfnc" °v»^°<> c«,par0d to 

'0 ÜÜ! ZL" 1ü!°rtln' US b0nt0n"S 0akM <=on»l««ation o* its 

»d r^alr or surface defect. 1, substantial with pros,,,. 
«oXdln, «ethods.   A reasonable solution „ioht the use of 
«»tern ported bentonite In preparino faein, ,and which i. to 
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bo used in a thirl .layer against the pattern.    Backing arnd 
for the balance of the mold is to be return ennü rebond ed with 
Taiwan Bentonite.    Tho durability of US bentonite would contuxi« 
also to contributo to the properties of tho backing sand» 
One other advantage in the uso of Taiwan bentonito in backing 
sand is tho bettor coilapsibility it promotes over MS beatónLto< 

2.7 After er.pcrir-.ental work to make sure of performance it nay bo 
possible to substituto some Taiwan Bentonite for imported in 
the feeing.    Dut careful and continuing evaluation and control 
will be essential to protect against futuro deterioration of 
casting surfaces. 
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3. nothylona Blu« Te*t for Activa Clay 

3a It is advisable in any s«nd cystG« which dep*nda ypon tho 
retention of clav   t-n «,^Ä *.u , *P-aaa ypon the 
accordine !I ri    \ needCd *dditlû• of benoît«, 
ZlrT <    , Vtt tCSt f0r nCtiV° Cl^-    «» values can 

backing nand* 

3.2 If ccc return sand i3 to O0 Used witn nw ^ for 

it is essential to use tho above test to measure the total 
bentonite needed to bond the mixture. 

3.3 A copy of the test procedure used by one U.S. foundry i* 

attached. Also a brief outline from American Colloid on 
the Clay teat is enclosed. 

V 
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4, raiding Sands 

4*1 Ai.ioi.-j.cian Colloid aleo commented on tho four molding oronda 
forwarded as P-l,  2,   3, & 4.    Although tome of tho cogent» 
ore dlsiucsad above .it will be advisable to summarise those 
comments as follows: 

4.1.1 P-i Iron Facing 

This is obviously tho sond identified ¿»a K'o.l for heavy 
iron cnatjngr.»    With 50% retained on tho 40 cercan or 
above, this .-»arid will not pernic a good finith.    Per- 
meability is higher than is required mid the rami is 
hard to work, ran and finish.    Cnly very heavy costings 
of graphite will previde good finish.    Groen compression 
io low for best molding conditions.    Dry strength is quite 
adequate.    Elimination of  the Pergn Pwu coarse aaiiû addi« 
tion should 1;:ì explored. 

4-1.2 P-2 Groen. Sand, Iron 

The fVu bong sand appears in the soive analysis run by 
American Colloid Co. to be finer than tha raw cend - Q'fii 
73 to 65.    Hcwaver, thi3 difference may result from varia- 
tion in the product supplied by the nam» distributor. 
Green strength is barely adequate.    The combination of Taiwa 

•r'.ï.w^-. bentonite, Taiwan clay,  and pitch do not yield acceptable 
hot strength levels.    Adjustment to the sand nix must 
be studied. 

4.1.3 P-3 Backing Sand 

So many different base sands are used in the iron foundry 
producing a return sand of very broad distribution.    This 
will have a large surface area soaking up temper water  hoo 
easily«    Bond usage will be high and cold wall novesoent 
prevalent.    15% of clay and pan will tend to tighten up 
the nix and reduce perMeability.    100 ia low for tha 
Mix« also moiatura content at 6.9 is too high« 

4.1.4 P-4 Steel Dry Sand Facing 

Oreen compression strength as mentioned above is too low. 
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*•»«. lenite TOd niuce cUy „hUa 

Parfor,,aneo * «„«ti t«peraturSS uoi„3 . t^ Kold 

broad     ». Bcivo milysii doos not .   te 
pr« .ousiy run en Han shyh Jeau M„d# 

fc*~t!1 
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5. Car« Binders 

r»a The corn starch i3 much lower in density and solubility than 
tho normally used gelatinized corn flour.    There is ho direct 
evaluation of its properties as a foundry sand additive. 

D.2 Doth  Lin-a il and Tang -oil aro considered to be applicable as 
coro binders.    Aaerican Colloid oil at 1'/, had about U¡ times 
the dry t'.-nsilc stringth    of cither of  the materials used 
here.    It should be noted that only 1% by weight of any of tho 
oil  binders gave good properties.    In excess of this only 
increases drying profieras and gassing in tho mold. 

6. It is suggested on the basis of these reports that a sand evaluation 
program be developed and initiated.    It oust include the following: 

G.l A base sand having proper distribution and freedom fro;n clay, 
if used os a core send. 

G.2 Improvement in green compression strength for all green and dry 
sands« 

6.3 Increase hot strength for iron green sand. 

6.4 Improved end nore selective screening in sand syste« to cedue«: 
broad distribution.   Kore effective dust axhaust to remove 
excess fines must be considered. 

6.5 In connection with the steel casting training program in green 
sand molding, mixes taust be adjusted to obtain normal stool 
molding sand properties.    No progress toward improved quality 
can be nado unless this is done. 
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M*y 17¿ 1972 

Ww^vííf?6 Lee» Soldent 
PAX^O?^ 

;-îa-*acturi„g Corp. 
Kaohoiung, Taiwan, R.O.C. 
Bear Mr.  Lee,   " 

gränX SHhí Arfî.Tï W^Ä *»* Profitable pcr_ 

onlAÔ" to' aîte^a^Îïïïof SuÎïr„Î°ï,ndry -*«nil«Mon -„ 

¿ÎÎÎiî0Undry !':odernizatíon? it ïoîL «í/ropoRltio» I for 

Sä@iSS5aarSSSSSS 



"Or.  W. L.  Lee 
May 17, 1972 

BUet also  provide  for the  intivnHn*  «<r ^«„i        .»   J 

oporationc vhcovcr ,uS5A'SSSÌtÌUlBÌì;1pSÌ!lÌrm """" 

SALí: Sd^ít'jss^üSi;*^ ^ •"* ?rov"<> *• 
risa nnaiiciaHy.     I would lie  pleased  to revit» tho ìttìrt.H 
«uas.»tion3. „iti. you and CupPl£ any addit&naì data r^SÏ•*. 

It has icon my privilege to ï/orlt with vou and your staff m»w 

in bndcin/r the liu^un.-o barrier.    I hoir I wí ÎÎÎÎ+?';Î * 
your deoicion to caìl upon ^llv.  ^l¿¿¿Zc£

Btí£iei 

ÎÎoîwafS îlî:el? that my work «IH continue in Taiván on 
¡¡^Sorted!'    * trUSt * Wl11 be ßble t0 'ontïnuftÎS SSr* we 

I wish you the best of luck in your growth for the future. 

Very truly yours, 

Herbert E. Cragin, Jr. 
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cootlnKa ot cosp ¡ v " 0 
Slí îî" I'"<!>«--tio,: of M,*.;,u: il fe 

Premium or, the în-rnuttv i„ . Xîin c°'"U'ion tliun pi,-o,, ., J 

foundry operativste«!'  1=laKlnatic"' *•!- P^.^rvci^c'o ôî ïhe 

.pwatiL.'ÏÎ! SX,^S *• «JPrtlUt» and kro,ae,,e of toon<¡,.. 
imagination and   capaciiy ío dow?LBh0K'? in 'a!iil-v  •'••."tanne-. ï"o'" 
«M«. ,*IOK d0Ml0P ^Vsx^^ïiïe^.xr-o"? »• 
tlal  kÄ^ali«**? bothro^io. to  ,tt L     .    ^ 

«ned in dotali!    ìtwòuia hf f?°íUí v6=t(d "' ti.o" lo";   i; ^ 
•ore ao a group to p^Ueip^/iS"íí-ld<!a t0 rc1»"'o tì£ „„.^r 
Foundry ;;=naEer and asolstÌni* • Ì!,ls cxc"iB,.    Ccrtrj.,1 ' 
»eree on the definitional "* coorii•*° tuia acci«;;. 

»«. «o5 pSî^laaî^.SÎ,*«,««««- «nd »!p„,1M1:tlil 

aay problcna m «allty^aíSíaCanf^^^ ».«y Cnj-lof 

rective acWoTto ftX«^ r^T"* pr°blc• require, cor 

Purpose o/renfwinrp^prÍL^/!  D?edu1^ regularly for  the 
«Jftione as to the Setîod o? aSÍroS WS*'     Chane*° oî „ÏL 
all staff merabera on each JíoJSSt?        RhoUld >J° «curateci & 

and rÍ¿„ÍÍbSífiÍ0í¡%}W¡ »at ¡ho redefinition, of  the  <,U+Je,. 
then, in the  «hops  inatead of ÎÎ "°W" will B or ve to ^ 

•Arif +        reduce  jt t0 the nlnSui      nhî qUir?d   01  the foundry each to prepare a H<-t «#•   '4j-niniUrl«     ¿hio  could  bo =>   «j-n-'-r./».   > and «n «+u       ,       J-ict or every record hn  * „ " ?i0JCCL ror **«u axi other des> vnrir    «,<+i. Lora Jle  io ~cauirod  t>- -"•>•;••.<   < 
or tranoier to the' Ä2 «Sr"M,*Btl0M "S *° «^Ä'1" 

ti; o 
eau; 

in   ; 
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1.9 In purnr.ary, ponitivo G 
ment to develop the staff engine 
ory force, ucinn initiative and 
day operations, ar< well ao in de 
operational probiens, ïop mano.t' 
vide full cupport in thio effort 
support,  a major improvement is 

1.10 The development of a 
team ie escenti.il for the. growth 
tion. Certainly, in view of the 
of the foundry facilities in the 
will have a trcmendouo job to do 
it. 

ction ìB needed by top nmnagc- 
ers into en effective  rupervis- 
their imagination in the  evcry- 
velopiiv; solution» to the many 
cnent inuot be  prepared  to pro- 
because without their active 

not possible. 
strong,  agressive management 
and improvement in the  opera- 
vropofîal for the modernization 
near future,   the foundry staff 
and it muot be capable of doing 

\ 
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2.     Ciatinrr Quality. 

in perUJlYïf thc'ííck'o^o^f ]U *•* **»  improve«** 
le truc to owDder    Pifdî în^î*!",038*1^ flupJi^-     îhie 
non-fer-ouo and steel?    BecauJ Í?%C°Unary °-2ratl°•;   iron, 
materials and méthode  InSírS î^  îv,  h° moi+*  B0Vcre  denands oA 
i»e.,  quality d.rÎL1SÎÏ»iîKB•±SrîSïe:tnhÎ?SÎUre °f °teo1 caBt" 

oeverili JîîtîïSrS SÎaïïS AÌ* racchû"i•l equipment places 

ter .ethods ^^o^o^^^^^J^^jut^t- 

and noi?feS;u:0w0SS?reSÎÎy»ObOCriVôî def,îc+ ¿n 5tee1'   iron 
relatine to ?atinf an    headin^^TM ri^îî°. MS

 
oth'jr d^^ 

to equipment? but* resulta ofïo» f•í8 dof^i•cy ^ not related 

"ïhe pr°¿ SSV0 S1? St"• ^s" ¿—-f c~l8e« 
it oouÎd;.îaî:°SaïÎSïEed t0  th° CUBtoncr»   therefore-, 

bladencSueidP^rLlycír01?? ri8er 0n the alumi— f- 

cope 2ïïdJtBSï S8ÏSÎi°f SlX Were USed because «" 

cio!.îy
4«.Sm2r1ïîorîSt;ii:?:uîno iL6 T1

?«? 
i£ì not 

contact diaraetera larrer thïn S« Í?        î?e  ßteel foun<*ry have 
not properly placed ove? heSv î^?^°r di^ter'    Ri*era are 
Padding is „eeded belowriae7 Ihî A""1 '"gently,where 
match properly    result/• fî  ' Padding and riaer dò not 
shrinkage. re8Ultl»«.i* an unfed section and consequent 

than 2a Vìnteci ll^ÌÌ't^ìì^ f°r c°•nience rather 
inß practice v/ifï device frS tí^ÍÍ^i ?Btem'     In part»  P8*- 
eive dependence on fïooT aween L „îd?al be£aü8e of the «**«»- 
ternal and aurface Saì^'of^rSÌtìS; eSeT^'  ""' 

neeeeseiy S^ïa^and^rolîc^eîïÎS111 *ï?wledee *»* experience 
encouraged to UM it oíd £ î»ïî!î casti:"ßs; ^t they must be 
and tools to perii^pr^paÄ T^LTtlllT^" 

CaetingiV The eaLbHntoeífofïh?SlS ?n    Pllot or Chec* 
Plieh this le .tronSJ ur^eSÍ * procedure *> accol- 

to thï'fottSpV0ÎtSî Snaïe^»hûV' beSVeiled in reporta 
Biona on «Gatia? and MscrînV   F^ÏW** <in a nuob« of w»- 
araplea of poor ricrinï htll ÍLl« J?rther»  v.nenever epecific ex- 
troueht to the attfnUoS Í? íhe -$í?5°V?^d*  thoy have been 
correction.        »"«""n or the »taff with ßußgestiona for 
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2.0   Obviounly,  prrsent noulàinc methods have much to  do 
with poor curfaccj  and  the presone« of non-.ictalllc J.ncliic.iona 
on copo  (lurfacefi.     Aithour.h  the  Fouiun  ailicate  bonded mould  is 
hard  mid has hif.li dry  strength,   the mould notai  interface  ic 
poroiu.  and contains unbonded  Band fraina.    Zirconito wach  doe,«? 
little  to improve   the  condition.     A3 a rerult,   burn od  on  and 
fused  sand io a regular condition requiring íQáiiy honre of  clean- 
ing tine. 

2.10 while it may  not be poo3iblo  to eliminate  completely 
the uao of sodium  silicate aa  a binder,  an effort must be  mado 
by the  staff to try other materials and mould making techniques. 
Certainly,   the operatili,; ataff should be dissatisfied with  the 
present situation.     :lxce arava  cleaning time and  gene rally  unsat- 
isfactory  surf.-.cen arc  sufficient  reasons tj  initiate a search 
for a "better way".     At leapt  t*o  foundries in Taiwan are  pro- 
ducing moulds without  sodium-silicate,     v.'ith even United ir.ach- 
anical equipr.mnt,   the  conversion to  clay bonding is  feasible. 

2.11 Another important  element in producing ¿ood quality 
castings io the use of no od pattern equipment.     Patterns munt be- 
well made,  r;ith adäquate draft,  and  solid and well cnoufh  rein- 
forced to permit the would to  be reamed hard without damagir-c 
the pattern,     '".vocps,  skeleton patterns and core boxes do "not 
perait the production of a hir/a quality would. 

2.12 In the iron foundry,  tho eand lacks green strength 
and compactibility.    As a result,  cutting and  scabbing i.3 preva- 
lent,     lo counteract the open grain of a poorly  ranged mould, 
graphite wach its applied much too heavily.     It is doubtful  if 
the mould in completely dried,  and so moisture migrates back to- 
ward the surface.     Since the   thick graphite wash is substanti- 
ally impervious, moisture will concentrato behind the contine, 
producing serious blow holes v/hen poured. 

2.13 The practice of wetting down tho old sand in a mould 
after removing the  castine and then raining up a new mould on 
the old base  is poor practice,    work is saved and perhaps  tho 
worker benefits in his incentive pay,  but the hi^h moisture  con- 
tent in parts of the mould could contribute to defective or bad 
castings. 
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3. 

3.1    Steol Foundry. 
lutilo heat Inf; 
Stopper drying; 

t        sSS/3B- í;í°n
rS«R« tranter; 

Sand preparation •? ,v?í        ,aotive  olinrjcr. 
collection.    paivtlon and delivery with adequate dust 

Shot blaßtin"-. 

Heaïlïe^ri!; %•% for cantìn, leonine 
+       «operation of ££*">"? ^ncllinç hlch ¿anCaneBc. 

stallatica of core maíin? tílf, frori noul(1i^ and in- 
line oveno. ° Udklnt °achlnery,  no well aD core 

control100*0" md h00d *^ electric arc furnace fu.ro 
3.2    Iron Foundry. 

ana fÄ^rol11"1 mi """»«^ <* the cupola,    p..» 

SSiíSAÍS """ °"«"B »«141»«. 
,      With »<U hL,M?»fw»Sr3e °trlp B0"aIdln6 ««ehinoo 

ovens. raucing equipment and  core dryinß 

•:   «»tiSo^iSaï ÄÄm for ^ «>«».  with 
•ter return sand stored. 

Pn-itírSSS^Í oTSo5SîS,8lne> >«">" • of 
«•and. Jiote: Conversion of ÎÎÎSi8?10' inctc^ of CO,, 
bonded Bands will elimina *S Co1 founälT to clay 2 

C02  Gande.) elininate  the need for recitation of 

to ..díS°ÍSti5í? °clTtì^ £^finß 8^^ent for oacll 
rate cleaninG area for ^aïl tTÎÎJîf cony^ors - sepa- 

Metal handling and Sourie 'aedlun »'eicht casting. 
nediua casting. Pouring conveyora for ornali to 

3.3    Non-Ferroua Foundry. 

. melting. lxn "^ frequency induction 
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„..+*   3,í    c<"•ídcration at tho present time of relocating the 
entire foundry  operation doos not appear to be renconable.    Aloo 
ovorhct:l   coHto  would  incrcane if only  the r,teel foundry  íere  tS  ' 
bo movca  naneo nr.ny nervier  facilities would have  to be  dupli- 
cated,    j-urthor,  n nubntantial increase  in volume,  both in 
înîîî nn(^ i0" V°;lld  be r,,fiwired to  Justify   the cost of relo- 
cation and to yield a profitable operation. 

3.5 The nor,t practical approach to  tho modernisation of 
î«? ÍÍ?V      2te?î fcmndripo ia to develop realistic plans ue- 
ÍÍXÜÍ      }?? faoirltief; an'i building  to  tha  fulloot.     ïhc steel 
foundry will require additional vor* area to perai t i:n  offici- 
ent layout for rjouldinc,   coro waking and  sand preparation. 
Since mechanisation ie to provide increati capacity,  additional 
work cpaco io  absolutely eooential.      . 

3.6 The  cost and quality advance resulting fron  the 
Boderniiietion in certain to provide an opportunity to expand tho 
founary output  and permit tho development of a largor eíport 
Ï!ÎÎ S00*  n,C Wcl: ao tli0 «•'«»«facture of cantinee now beine im- 
ported an elements of machinery,  railroad caro, trucks,   etc' 

«.* *3*7 nA P^oi-ran of gradual modernisation and expansion io a 
SÍÍ2: öc-al   saxcr and will laad to better lonp-ranpo profit in- 
provenem, than the eudden expancion that would have to result 
from the construction of a new foundry. 

v . 
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4*    >»ttorim nnd Patte• r.w.»^ 

«oin/tî -Ï^ÎÎbîtïïtïÎl^^^?1* corö «*«* ftnotlo« i- ment.     It la one «Y* ÍV» „Í Anycotjcnt in new pattern eauin- 
Solid pattern•?^*? S&"ATr~-° ^f•^ «««« &£*. 
tial stop In quality improvenônt. UOUla3 lo CT eaa<"-- 

^rer'Uoï^l^rotVc^t^ïi mi *iU bc •«>» »oro  BO. 

\ 

\ 
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5t    Hounckoepln?'.. 

»«„<   5a,   rï*°£r08a haß been ,nade ¿urine the past six months in 
«ovin/-¡obsolete natcrial and refuoe iron work areas.    Unfor- 
tunately,   the  job ha« never boon conplcted.     It io recornlüod 
that disporrai ic an expense.    On the other hand, working around 
and oyer píleo of send, flasks,  alae and other rubbish also 
adds to operatine cost. 

.••«•5*2 /"  fu^tììfr bonu3 {Ton rood houuekeepinn io the worker's 
attituoe toward his own performance.     If he muet work in a 
poorly kept,   disorderly chop,  his work is more apt to be 
equally aa  poor.     While a clean,  orderly work claco is no 
SÎUÏÎ^Î!!6' tnat.L.etícr vorkiarjiship will recuit,  experience has 
shown  thac work nabita and quality improve, 

n• v?,3,rJSínCu G *oport t0  bho Foundry Manager,  dated Jami- 
¡îïv  -«    ìl*9   ,  S  ï?on I,rcParöd outlining  the cenerai propra«, 
ííí  i8Kvillc dStall° deluded  in memoranda to Mr. K.  H. LVL 
dated lebruary 2 and 3, no further elaboration is needed. 
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K. 

6«    Xarkotliifi •* nna+nm^ Servino.   " 

«SH" si 
plalJc\bo^?r^ïïtt

y
bLÎmSeîi1vaet

r
e
y:

eaCti°11 t0 """"•* *•~ 

promise aïî eShSdÏÏe^be" Síi?0;Ílnuoí prov;th that delivery 
means on "crSoîive Sd !fïfîîî0tiS °?d maintal^!I.      EhlB 

y 

peditinc Dimeni Sich "IS îbtaîï°SîîÎ0a"C0ntï01 Bnd }'X" machine shops reCularly. obtaln action irorc foundries and 
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!•    CoBtinrt nná Snlon Pricing. 

rinati    TL,e crilfi0 prjcc cll<'«Ted for oi.ch eaotinr must ri». 
S«ÏÎn!he ;tondaïd *°** content involved in predveinr the 

ÎSce coîSlïc-tÎdUU-îî*! affordl»ß *o «eicht will under- 
kaavy  Soïingïî     '      °     caetin^o and over-price simple, 

advialbL A -ï!ïîïi;f th0 fc;tlro Prici»*' procedure would be •aviaaDie.    oit,nificaivü cost centero must be oelected and 

Sïî^ïMîCr a:nourcd hy 00:r'e •aoonablv r.ocurpte a?So      -he 
SîTÎv^^îî £aB rVleV'°1 «"optine i¿* BSSS? '.roí 
Í5Í 2MÏ».        "î        'Cinders {Society of Aiaerica a fey y0»ro 

sg Sif^ssss œproceduroa to be ioiioweâ in ^v 
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^nîV^0îSStÎ^^ÎÎ^Î^î;-g*f».  ?° tout afp i„ ob- 
"Bone-cro".    I^.ch man    £«-.  r*Ì° to.dcvel0? an orientation of 
authority and rcrponciiaîîty^eSdÎ0 acnacor»   Bh°*" »*vc hïî 

•ach 2¿beíeSÍSdCbí"aSwS;S £tí?,b?  s4
chptìule^   <* v.hich 

frees opinions r.nd nokrîïSJAÎÎÎSïÎ101??1,0 fully íüld to cx~ tive and active effort nLl fu      ion6'     5horc ,nu"t be a posi- 
their 0„ epÎnïoîî'ïïî JSd^tï^ ^ 0t n11 leVcla con¿Íbít. 

Jtlly ïitabîiSed1" KïÊf^îM-rMí* í«Provcnent muet bo form- 
bear on ttnafttiefwtoïy cMdiÎioîî î*?î f^10 io ^ourht to 
•ncioc ahouid be PrepLir^Sriîi^^eïfbïïS^r ^^ 
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EXHIBIT C 

TAIWAN MACHINERY i:\KUFACTUailJO CO, 

Kaohsiung, Taiwan 

Modernisation of ¿tool Foundry 

Proposition I 

Feasibility ttcport 

fr«parod «id Subuitt^d by 

)6vt E, Cr ay in,  Jr. 

A^Mnited Nations ^ciuctrinl 

Oavolopownt   Organisation 

April 30, 1972 
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E X H J ß IIS 

At forecast of Work Load - steal Casting» 

B, PrMi'M-lon Capacity Molflinrj Dcportaant 

C, Dosj.n*i Criteria 

D, Avc^vjo Coste tes Juna, July, August 1971 

Ei iiijiw.:.ivt| «nel Lasfcor Cost 

P. notarial Costa 

0. Äfctlr;atod Coat vi äuildlr.^ü and Lqulpricnt-^ropositlcr Z 
by I>:partm«mfc 

G-l. surrey of faciì.Uy Costo 

H. Dcítríption of Installation Phasee 

M-l. Su-nory of Costs for Each Step by Dapartraent« 

1. Uei-.v^iation nr.d T¿u Calculation» 

J« Ovoc!*:»-od ned Corporata Coats 

K, Sales Valu« 

L» Prcíií: end Losa ¿iatoracnt - Monthly for Present and 
I'ropo.jad Cpcuratlcei 

M« Profit Analysis - Cash now 

H« Amortisation schedule and After Tax Profit 

0, te&ulng FE 61-U-.0114   and 0117-1/ 

Dated 1/19/72 Proposition I Steel Foundry 

»• Dwç Tfi GX-C-OllS-^ 
Sand System .Sections 

At Break Even Chart 

\J The M drawings are annexed aa part of final report f piasse refer 
to page 236 
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1« Suonar y 

1.1 The «tf *ni«atioa of the enieting efceol foundry by erection 
of * IG st 54 mater building wa»t of the wain foundry ¿uvi 
closi^ in the .torago bny woat of tho clewing room i;:, foacibl: 

1.2 Equipant io to conoiut of r.«nd preparation and delivery, 
atatienry «and-clingcr molding systt», coro racing entì 
drying e4aipwmtv  «lut blaofc, heat treating for cleanly in 
additi:.;» to improvisants in »notarial Hanoiiny ¿md raatfil 
roaaovûl <k*p«bilifcy. 

1.3 The prtpooed progrc» la to cost MTieo,000,000 which can be 
broken la to step a eu$ i 

I 13,096,000 
23,CG1,000 
101133,000 
12 »594,000 

2»499,CC0       (If required) 

XX 
ÎXI-IV 

V 
VX 

1.4 Output on on« thift of 450 ton» per «oath lo planned to include* 

Existing work 
Railroad work 
Haw miseolianaoua 

111 Tons 
208 Tons 
131 Tons 

1.5 At an orerago aales value for tho above work of ««16.43 per 
kilogran an average net profit of NTll, 535,009 per aonfc* cr 
21.5% ca sales is Attainable, conaicierin* interest &t ¿Ä, 
a fifteen year amortisation of tho loan and 25* tax on cor- 
jporato income. 

1.6 Thin le conalaered highly attractive and the project ehouid 
receive oeriou» consideration by the management of Toi^ai 
Machinery Mfg. Co. and the Kinittry of ¿concole Affaire. 
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1»7 Frota t!;c tJ.Md tho pfc-^ffn« receives approval by tho govcrrnasnt» 
it is fi^.cictea ti ¡a vtoject cculd ba cample-ted within t*o year« 
provlOad a cc>'iipet.-vi'c crçiiniuû^ion c-vn bo acniynod to ti;» 
englnecrìivj plunnin;! end installation cuporvialon» 

1.8 ïhG ivycct.anco cf thia laßt mu;t ba ctrcngly csphuaicct:.    auch 
a project cannot bo directed by tho operating etuff•    If It Is 
attempted» both prenant opcr^blonu and the new project will 
suffer» 

1*9 With r.*í-rjt:ct to the phac«d pre*jr«B es detailed in parc/jraph 
1*^1.3, it i;«ust fca recognised that engineer lug planning ci tho 

total rr-oject aur.t be completed before eny singlo step be 
undert^sn« 

1*10 A píen nns been prepared for « completely new foundry Iï a 
differ: :i; sita» ¡¿et^ils oí cost estimates and profit pu ten«* 
ti al vxx feaing prupöred and cur« to be submitted «s a «vs;.>ple- 
roont t:  îJhis «sport» 

1*11 Sine« tola proposal la predicated upon tho Inclusion of 100 
car «eta of railroad casting ia tho forecaofc,  cquipwt¡r¿6 emù 
layout cuve been designed to Accomodate thia class of work» 

If a chvUigo in product mix or char&ctor occurs it »ay Le 
neceficrry to niter th* equipment planning ahim th« project 
is unicx taken» 

1*12 Zt Is estimated that completion of stop IX to include cleaning, 
•and cyst«» and aotivo oll   -er will permit s reduction In 

nq 
gross c^sto at no increase xn volums above ill tons per month 
of Mlil, 270,000, while this flour« Uoas nob of fact in cox oat 
cost leu! increased taxas it will contribute And ease the cost 
burden uatll full voltate can be attained. 

Detalla are shown in Exhibit 0*1 !/ 

\J Annexed as part of final report; pitase refer to page 236. 



- 53 - 

• 03JECT2VC 

Pro*«» ^t9:^1  -1»»- " ** *«*"»* - «* o 
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3* FORECAST IíC:UI LOAO 

3*1 A3 detailed In £xM)it h the proposed work \OMX to Includo 
X00 acwj tiS raiirc;.; bc/jic casting« uuî 111 tona of caieting 
wr<rkfc Î. luied u^cn ti.t: iV>'c.cas;o ío¿- »Jun«, July ond August 2S71, 
will i>i.'//i.'.io a ccíitíí/'jt duenna of 319 toi53 por wonth» 

3.2 It Must fcc rccoonir;^! that by «odomisinij tho istoeX fcuncîry« 
tha inafcsliaticn oí i.vsn lL-rJLt.ov» r.icchi»nlcul hiuvJling aid 
production r.o.lüírK! ic Cilitica vili increase Molding pre ¿uctivity 

*ubítfc?-ii.-üly.    Te, Ci:rue(S's  ri.cpor flew of wor); thru cloning 

and he.» i treating, ¿t. teecner; r:cc©osary to provide i?att:?r l 
procìustlvo faciliti-ra here alr-i. 

3.3 Tim p.fî>r«f;d work IMJS of 310 (¡one per month will not veilla« 
tho nvi fíicllitleí. i.! enp-tcitv«    With normal productivity tha 
fountey iß capable <:,£' 450 tons p«r nonth en one chiite    This 
Is defivod fire* calculation» uising wold production rati? pec 
hour eis» en Avec«:« *aiçht per uold tu shown in Uxhifcifc tí* | 

J.4 OriglivrUy it vms /r;\íicipatc¿ that a cope and drag molA unit 
for SCO « S00 flaerier would bo included In the planned facilities 
With tare jolt eqweesi? strip M.jh pressura Kclcin§ Machino» 
•«iUli-t*** with flftsîc f¿nd noiti hwìdiing conveyor{ A Bolrî output 
Of 150 c»fciii& per day ìA Attcinoolo*    At an average wrtl¿»fc oí 
Q2*ßkg par t¿old thù ¡^ocuctivô output of this unit would be 
nearly 2D0 tons«    Tùia would exceed the astiaatäd demand for 
this «.1$« range of Costings substantially and would próvido 
* total capacity on one shlf t with the othor molding facili tits 
Of   OVtLV   '/CO   tOiiS, 

1*5 Por thiû reason initially it WAS deerced advisable to cccsbln« 
tha ver* availeblo for unit 2 *ith the larger eis« fltr'cs on 
unit 3^» flinner loon«    Spac« has been provided for a futuro 
unit Z installation* 
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«HOicy of 1000 tons w* J±     r     r       ' *"***** 

x " ö,ia 0"»-«> In , w fcundry. 

i.7 It «si.,, anticipate;,, )ltwtve„   y... '. 

•tilts« th. propon ettpacitv     „ " oU"<*«« t» 
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4*  DESIGM  rJX;\ 

4*1 Data ¿asludcd in exhibit C haa bocrv dovolopod fren avoragoa 
on Uva preaonU class of work, end tho molding data on ih* 
ralleCCKí castings» 

4*2 Zt le summarised as follows i 

tema of Good Casting» por nortth 

Liquid notai desand 

fitti! Requlraooiit Holding 

Sand Requirement Holding 

¿•ltd Requlreaont Coro 

Casting 
Demand 

319 T/rao 

472 T/ao 

129 T/day 

17 T/hr 

12 T/day 

1 fthlft 
capacity 

450 T/oo 

727 T/«o 

ICO T/day 

21.5 T/hr 

13»S T/day 
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oueriptlc* ci nquipwnt <>»d Faciiitio» toacad for Motìoml«lM 
tho Oclstlim Foundry Pi-c^Uion I ^««iBlng 

5.1 Xh. Bcñ,«nl«tt0B of «*, .xlrtte, .tcel foundry i, t„ r^lro 

Pr.^-,tien (inU Mlvcgï 8y.tM| „ ^ ^ ^     J     

«Old C..,„-i„s productivity, it 10 c«e„ti<,l  that oth« *•-,«*. 
a«ntc ta «quinci to proct., ih0 oCTa voUiLie>    îMc ^ 

to co« «fein, „Mch «a to0 »* «if«««*, perforata Ä 

«a clipped.    Ih. principal equina* ne,=!,d i„ th. canina 

tag urea« ana „oat fcreotin, furnace». '    otrulj^en- 

S.2 Moltini 

A« to«. eo{»«ity i. «.^«to up to tbwt 450 tone 

pvowwi .uffici«* Bold .to«9o «re. i. e«Uabl0 to .^„lJt 

E^ÜT t^0rthlíta-   » "* "• "WW to consta'„ 
l»er««. to th. tr«u,.forMr opacity to Pro„id. »o«. ««quant 
h.,t. „* «or. offielent uH oí «o«.po„.   Co.t i» net 
includati* 

5.2.1 Ad^uâte ladU heating and .toppar drying and h«*feinq, 
faciliti«« ut tob« required, 

3.2.2 Stìnti «crap «toraga it to U provide* in tho *outh and 
«f tha »aitino boy to chargaa can be mad« up usiirç the 
overhaed crana and magnat.    Thi« will roduca labor cost 
•nd «asura aoistura fra« «crap. 

3.2.1 Aa accurata charca aak« up acala i* awantial for control 
ut chanical analyai. and efficiant utilisation of. wrap. 
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S.3 ÜCLOXK« 

5.3.1 l>:ttt 1-A anà lì - ¿»all Castingo 

Cu» Jolt squcc-:¿¿ KOldinj rsôchino for up to 400 x 400 
finnica la to La usad for both raiLch board and hxr.i 
L:a¿¿i6cu ioosa i<üUi.ci."ru¿.    Roller convoyoro tor i;;ol»i hunàl» 
isxy and a singlo taonoi'ail for pourinçi cura requirió.    Cne 
overhead »ana supply hopper ic to bo located ovoc the 
C? ^hinc. 

5.3.2 Unit 2    Snudi to acdluu aleo cactinga (15kg - i'Ckal, :Zpsca 
ía to bo provila &nd ¿acuities planned for tha futuro 
installation two jolt srjaeeae atrip colding r.!achines for     I 
en 800 x QQO^* flask ole«.   Aß Indicated In paragraph \ 
3.4« tho work v.hich would nornally be produced on a               I 
#alr of jolt-iqucesfi-otjrip molding nachinos is to La 
deluded in fciiQ siixvj«? loop until the densand justifies 
the inotttllatloa of molding equipment for 600 * £C0 flack, 

5»3»3 U.iit 3~A« Stationary etnd slingor - »old loop. 

Fes maxinua flexibility consistent with rjood efíiconey, 
ft noldln? loop ia to bo planned for COOxOCO to ICCO x 
1500 flask sises«    Tho equipment required is AS iollowsi 

Stationary tpood clinker or hydra elinger with tv?o 
Opead ce&ntuq head having a noxiiaia capacity of up 
to »7 natatoria c£ raauod cend per Minuto.    Control 
etand is to bo neparate teca clinker end floor «ounted. 
Hold roll over end draw machino la to be arranged for 
ro^l-ln and roll-out of pattern and mold.   Machina to 
be aleed to reçoive A 1C00 nominal width flask« 

Flask and mold handing rycten is to consist of roller 
conveyor» or mold ear« running on a traci:.    Syetcxt 1B 

ta be arreted BO power can he applied es and when 
required toy production destend. 

AA everhoad crane ia to be installed to service the 
core-up and close area» 
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6.3.4 tfait^3-B. ap^jax roldlng unU for wlIrotd 8ida 

ii»4 bolster costing», 

*k> 2.Û .«ter «leck» rehired for thou* canting* m 

too ion, *or tho mold lc,p (3A>.    Two ntrip-d«* BBChtort, 
«*• to be instiled end locc.ted flo the »tationary s«,d 

»linger in unit 3/. cui c« each mold on a draw «.--chine. 
Although a üin.-io n«cMna c&ult2 hQ UMd u Wüuj<j ^ 

pattern checca for the copo and dr*g „* would ca-pUc^- 
U» production of coraplated aold». 

5.3.S Cthar equipment r«quk«d for unit 30 Includes rn o^rhc,, 
cran* for ««fi. «nd «old handling, mold coro-up „^ 
closing, ont>hot air Jot type deyJL      ovcn fQg 

UcUHlOd BOldS. J 

8.3.6 Volt 4 Moor raiding 

Although the number of large citing» is not grenfc, 
¿MeUltlo» for officient production *u5t bo provided. 
Äinc-t only cno or two catting» or* required fr« **,«}> 
Pftttorn it i» probable that conaidorobie «weep «elding 
UlU «till bo nacocoory. * 

Future, planning au»t consider tho need to roduce labor 
Coat«.    It i» therefore pl&ii»cd to relocate to tho »tael 
laundry, the «dating motive »and »linger frca tho iron 
foundry where it la of only limitad poUutiul uôft.    It 
iu to bo located «long the out wall of th« nein bay 
between column» 9 to 12. 

5,4 SANO fciStfAllATXCH A DiaïRICUXICIl 

»t coarer.ion of subetantlaUy all »old production to groen 
« skáx, dried «elding «and frca th. proacnt sodiun silicate- 
C02 hardened »end i* considered essential for * «edernUcd 
foundry* 

«hilt tòt proposed uolding practice will require »ubatati** 
cost ir, converting the pattern equipment to »olid pattom» 
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fron £-\r¿i? or tV.«let:ri «quip^nt, the inprovomônt In e»uting 
curfr.c "îf oo.stì of stii&tout» rcluction in cleaning tlsa «aid «onci 
cost v."! appear to '¡¿o sttong rtacón* for conversion.    Eh« 
Inerii-jï in productivity and reduction in nolding cost If» to 
parfci,'«5 Vy o£fa«t the increase in pattsrn coot. 

S.4.X A peak corssnJ c? 3S tons) oí sand per hour will require 
t'ia milling co;>acity oí a ß«ar<J»ley and Piper 05-B 
nullor at «3 ii?/hr or tua ¿iinpson cullers having a 
edacity uf 1.6 ion» p¿ir charge on a 5 minuto cycle* 
5*;Q efficiency f.nd performance of the Speed null«? 
tìictatea its consideration.    The balance of the» cand 
&7&t*a has boon ci:;ed for ¿'¿O tone per hour althGuch the 
Average ucage will not «tened 25 Tons/hr* 

5.4.2 S*<!0 systen ic to Included a shakeoufc, «nd spill oand 
grates and honors» COïîVO^^S» end elevator to ¿silver 
jrefcurn »end to storage bine.    A rotary breakor ¿e.rocn, 
a ¡Pino ccraoA «uivJi magno tic separator provide for the 
¿Loaning of return sand for reuse. 

T 

5.4.3 Cooling water anuí moisture controls aro to be provided 
In addition to a jaullor cycle control» so that unàforn 
OCÜfld Ca« bn produced. 

5.4.4 A prepared sand oievator and belts are to delivar sand 
OS required to the stationary slinger storage bins and 
to chutea for facing ana floor molding.    Automatic levai 
control on all «and bin» is to be Included. 

5.5 CORE R<m 

$.5.1 Core making facilities are to be separated fro» woldlng. 
apeciallzcd equipment such as core blowers» sand pre- 

paration and core baking ovens aro to provida groator 
efficiency in producing tito high quality cores needed. 

£«eh facilities will pecrr.it the use of oil or renin 

bonded sands instead of sodium sllicate-COg core sand. 
Moreover» istprevsd shakeout and reduced cleaning tine 

Hill bocoae essential as volume increases« 
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5.5.2 ftttlUtlM .hall include batch typo coro ovon« ft* rack 
leading of corca.    Cora bicwora and cor« roll ovtr 
cachine» ar« to ha installed «a eptidfic neoda io? 
production develop. 

5.5.1 Xfc ¿e caso eosiaidend that conversion of largo COKS CO 

a IlfraAKB typo oí binder will próvido advantages.    Kc*« 
evacf untiJ r.ÄUcri»l» b<2co*o available at a rentable 
eont it will <;jfc ba considorod i,» tha first phas* of 
ih« progrc». 

5.6 ROUGH GLEANING 

5.6.1 TA* convoraicn An tho foundry to modern ootid pratico. 
in molding and cor« niûfcing and the* inetallatlcm ci 
officient Holding aqul|siant will contribuí« «ubatíuitiolty 
to » ¿«auction in chipping and burning.    The insfcalluticA 
o# high capacity blast cleaning facilities and tha usa 
ta eorbon./»rc-*ir blast for removal of £ina| rll,c;r pada 

**d DunuKJ^n aan* will próvida further officiose* la 
tha proc««ftin3 oí castings thru cleaning. 

».«.2 tfe 1» propoead to porfor» rough cleaning bafore hsnt 
fctfaataont in tho oaat bay of the foundry between columna 
* Mkd 12,    üqui^ont i« to include a hunger type conveyor 
Mast cabinet, çaa cutting, arc «ir and woldir.g equipment. 
ISil» facility will havo ths ca-acity for up to 500kg 
««»tinga %rtiich oeounta to B0% of tho total voiuma at 
<S$ tons per menth. 

5.6.1 targa eastings obov« SuOfcg are to b* chlppsd, blastod, 
hava gates tnd rlosrs gas cut and tricaod by arc ulr in 
tha nain cleaning bay batwoea column« 5 and a.    Kew 
0<nilpwant r«qu«jred la to includo a largo roo» bit at with 
rotating tablo having capacity up to a 3 x 4 «où* caot- 
ift*» and arc air and welding power unita. 
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5.7.1 Lw car fcyp* ho ¿it trentini furnaces v.'Áth powar o; crated 
Ciro avi ciooi* lirio oro to bo installed fcotwecn cjluans 
G &nd 8.    Cari tu'o fco bs loaded in ti io bay now used fer 
c:\sting atoraba»    U'tth i/atar and oil quench facilities 
t'-îii an <iir L-liul çi.v.tu| ¿>repcc licit t£cntwant of full types 
©.'? castings Jn v.cl^hta U;J to Sütifcg and aiao to 2. S x 3.5 
làdfcsra cfln be ccco^pliuhoU. ,; 

i 

5.7.2 kli i a coBuidtíiíCrfí the existing, largo cur typo &nd th« twö 
í.iactric rocsiutuu.co: furnace:» in tho nain bay ore «or« 
Uian adü<iu«te ícr all cactinQS over SüOkg* 

5.8 CASTí:O ¿aaistiií<G 

$•8.1 'JiäK heat tKd;-Ujcnt all castings aro to be d*3Cftlod in 
th« largo roe*! typ« blast cabinet.    Door» hava btca pro« 
vided at both ùndu co taz car can bo loaded and imloadud 
¿A oither the i?.£in bay or h««t treating bay of cisanimj 

S.D.2 All aaail to mectlifca castings except railroad cida frases, 
Inters, collar body ivi¿ brake bocas Arc to ba finish 

.   .qswnd in the dita bay.    ¿tend grinders íind swin*? fre^o 
QKlndiu'j equipment «re to b* installed in this bay betwee* 
Cbluxnc 4 « C.   â welding station snd & atr&ightcaino, 
J?xc*a axe to »>i ¿n& tailed as and when required» 

3.8.3 i-dlroad cestina» are to bo discharged in tho rasdn bay 
«Kd loaded on two roller conveyor lineo served by grinding 
«Ad chipping scuticn» along the «aat wall of the nain 
bay on oither nido of th« column line.    Two »wing frame 
Vr in dors, a strftichtenino; press and a welding station 
Arft to bo «titilad*    At the inspection area a prob» typo 
Bitgnnflux it to bo provided for tho inspection of th« 
critical raiiciftü casting. 

5.8.4 faurge castings aro to bo blasted after heat treataant 
cad ground and chopped for ehipwent In the wain bay« 



• - 63 - 

I    5,s's «tX'r1r
hlpMBt to cu*to9«- ~ *• «*<« «>.* • «-« to b. delivered »„«, fiaittmi to a „„j...    " ,. 

I       S.S HOLDS» «OOlriCATICMs 

**«U>U area in which the r o^dry can oxp«nd. 

I «44« v PI      t includa a new bay i& Wô(r.cjrs 

^    ?*!!•"* l0ag ^ * helQht fcö » «•tor* *t th. I Chard of the fcrur.» ««¡»pfc in the ^ ^ M 

».».« r», w»r.to„ md 8tMl foundry offlco iulXdl 

ore» between tbt east eoi e' the «ai«, i-~ «     ! 
i*a «* th. «C-in, „«. OT foundcy bulw~ 

*»e«<u* in th» eu^t-.tion tr«n*foraer opacity.   *££«!!, 
**r M M« .ervta. ?Xpta<, i. to bo -J^T    *M1— 

».U Since .,»«. «„.uty eemn,. dman()g u    t M 
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2 Coats hava includa* three units for each ICO M   of building 
aroa* 

S«12 JncrOv.-od u&« of cxy.jen ond g AS for cutting will rnsko a 
control supply manifold A moro efficient r.»ocns of gas supply 
than iiv-lvitíu¿:i beetles locatori throughout the shop. 

S«13 Since: '.uro aie »aid shelters now occupy tho expansión ares 
vsst c¿ th« foundry fcb« cost includes their rcpl&c&aant« 
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5. Coat of Jrh&sfts in Progredivo Hoûcrniaaticn 

Detail» ero lictod in ErJiibit It 

fhas« X - Cleaning reca expansion, OTtt3tO96,000 
Hcot treating, «hot blaot room USî327cû00 

* ••••-- LíMÍX<» »n«1 «topper heating« 

J£ Mow bulldin-j for doundry, sand   WTÎ23tCSl,CûO 
ühiüceout ima preparation, nobive Us.»393sC0O 
Sftnd&àinSarf cota roen, newaani 
delivary, ¿>otJor *ubet*tion end eorvices. 

Stationary candslin<j*rf temporary   NTSO,15C,ü3í) 

oold haauiing, overhand sand VS*204»Ö00 
4á-li*ery, molding unit 1, addi- 
tional coro making a«d cleaning 
equipment« 

XV mi Sido frema and boiöt»r »oltiing   NTS»,982,000 
with one strip draw «achine, Ui;2S0,Cû0 
cor« oakir.gf apiU armd syetcrj, »»eat 
treating f claiming conveyors eystenu 

V* Second «trip draw »achine, rollovar   NTJ22,5S4,C0O 
and draw, mold conveyor* in 
Molding loop, hanger chot blast 
cobina t and rough clmming for 
nedlu* c&jtinaa, cor« room, heat 
treating, ore fornace- fu«* exhaust. 

U„S&G5,C0O 

VX M Ho bake cetro »yabee »«2,499,000 
UiU2,SGÛ 

TOTAL U?S60,COy,0Ca 

VSS2,009,125 
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7« Manning £ U&ss Coat 

(Soe Cachiti U 0) 

7.1 Th   ecr:iitc¡»ent Her ßoldcra eaú coro oakera a« well aa foundry 
indirect labor for tha propoaod facilitioa can bo predicted 
with ^¿cardilo coníitfcnco.    It Io in tho clearing root« thai; 
tha eitirsatos becado mor« h^Sortious.    Tfca installation «tó a 
eand r^arûtien systoa replacing 6©diu;c aillcütc Band nolcilny. 
togoth::* with Um ¿r.üfcalltticn of efficient ahot blaat clean- 
in« apUvwtnt will isprovo tha «ffectivenc.«!» of workers In 
cleaiwUvj costln-ja notarially.    2fc 1« bolicvsd that that »ônning 
la coni, [.rvativo in all caaea. 

7.2 A» da^ilod in Exhibía D, tho canning of tho production da« 
piuctffiôRca in tho foundry la »uxmarlsed bolcw.    Tho nan hour 
por tw fieureo aa shorn is to ba attainable with tho propoaad 
«tquipncnfe» 

< • iUL 431 
Olract S3 65.5 
Indirect 53 71.5 
fiuporvlcfen .  10 12 
Clorleal 4 4 

Total manning 120 153 

Wan hours/Ton 71.8 64.0 

7.3 HOWS i All data lo basad on ISO hour» par ncnth.   Labor 
cost« ara thosa in affact in 1971 pluo 20*. 
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I. Material Costs 

Refer Exhibit F 

moMd vol««, or 3X9 ton« »nel 4S0 ten«, pcr J**. 

It •**. hm bean «^ M «* ^ xor ,utJ ^¿£2. 

aand to green sana«) »****«*«• 

8.4 Detallo of »atarial cost calculation* 
and are cuoaarixad below. 

«ra «hown In Exhibit & 

Wract Material« 

Sadiract Material« 

atlUag 

»aldina 

Claanlng 

¿ttff* ft* ?E!?¿     Coat n^ ¿«m? 

*ttl,004,85O      M«l,$42,5i0 

179,130 SOS,020 

401,465 462,026 

213,334 390,340 

177,100 201,600 

mi,m ,04t *TS1,465,094 
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S. Overhead ¿.-¿i Corporate Ceste 

9.1 Avorter. »onUily fiaros, for 1271 p.pporfcicnod to the» stool 
founCry heve bcon UCîîU as the basis for projecting overhead 
for iVc^-Ofiition I. 

9.2 Avorte ooítríiUng coita for 1!>71 waro based on tho three 
laonühü oiua, July &üá August üS a representative, period» 
Since ¿.ixed uvoche&ci coat» rio not vary with »hop porfcwniuico 
and ciuco aoiia figures appear In ono or tu-j raontha only,tho 
usa u£ on avür.igö beilud upon tho entire year waa ehe-nea AS 
«oro usurato* . — . 

9. î tho fwllcrving aoju&ts&nts to the actual figuro« shown In 
coluta 1| exhibit I h::,vo been saedes ' 

I 
9*3*1 alace tha steel foundry supervisory cost hns be»:» 

lr.clui©d in operating costs, it has boon deducted from 
\ overhead. 

9*3*2 All «Alary cotto have bean increased by 20£ to reelect 
futuro wago increases* 

9*3.3 l^prcciation cost based upon the now building mû 
equipment A3 calculated In Exhibit J hau boon included. 

9*3.4 2&X on équipaient und buildings is 10.43% of tho dspra» 
elation cost in 1971.    This sosto rato is applied to» the 
proposed new facility* 

9.3.5 Service coat <2> including nalntcnance to increase 2CX* 

9.3.C ttatoriala and uthoro (3) to increase 10%. 

9*3.7 Office and Corporato Dcstribution has boon increased by 
10* to reflect greatec work load because of new steel 
foundry, and salary increases. 
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tu. Crofit and touts - Refer EXHIBIT L 

10.1 Salen value ha* been develop from two sources*  The nvarag« 
valua £t.r tho mentis of July, August «nd September, X571 
tocluMag «IX alley /.Ucci castings at on average of 2Z% of 
to al cad excluding .luyots. 

X0.2 Ridire.vl costings r lo« valuó has been calculated fro« data 
«WUad by.Ti-aiC CCAUTOI Dopar tacnt.    ¿ce Sshibit K. 

10.3 Sine« u» market io presently limited by the cowpetitlv« 
activity of all foundries in Taiwan, ifc ia probóle th*t a 
tain**? »ith «extern f*eilitic», producing quality casting* at 
*«y eoapetiUvo p*ic«s can connand an added chare of tho 
•orkft*.    to attain this, it h&s been esnuaed that a lower 
»alea valúa way bo required« 

10.4 Za Miihlt K «nd 1, tha valuta aro to bo assumed as not SäX,.. 

**lut after coomlssloii and other sales cost which were not 
JaeiKlal In corporato cost distribution. 

10.5 C^awfcîng coats htm» been takon from dota calcuXatcd in Exhibit 
»» •, 9 and J as described in paragraph» 7, 8 and 9„ 

10.6 Based »pon the abovô sales and cost data a creso profit hao 
»•«A calculated on che present operation at 111  tone ror nonth 
má at 319 tons and 450 ton» per month with proposition I. 
Modernisation completo» 

10.7 Attuiti «roso profit for «ach cot of condition* Ut 

groas Profit £_£al?JL 

Ì**Mnt HT$4,502 0*28 
Ifeep* x 319 » - 2,025,034 35.9 

450 T - a,919,733 39.8 
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11» Kot ft/of it - Calculation - Cssh Flow 

11*1 It hac îsaan nsecstci for the prepose» of evaluating tho 
«concavo juatif¿c;.cí.cn cf thir project, that interest tn tho 
invocU:.:J capital r.t XU^i und «sertiaatien of the» loen C2i a 
15 ye;u?u bacia ia to be deduefcod fron» <jrobs profit. 

11*2 Also is Rsotünod that taxable» profit is what rcrr.aina alter 
dcduci.."--?vj interest und aniorfcisution. 

11.3 Sxhiwih 21 haß boon yrepofori for the first full.year with 
inter«/;»ii At tha fitf.1 invecù.unt co3t and tho ííiret yecra 
emor ligation deduci-Cd« 

11*4 Over tí>© fifteen yr.-ueo of the life of the loan tha average 
not p?¿fit after twr will ba» 

31» tons       riT$llt020,000    por your 

45Ü tons 19,050,000    por year 

Xhi» ha» been calculated as shovm in Exhibit N on a corporato 
incotta tax of 25% en gross taxable incóese. 

Actually during thio tine, labor and Materiell costs aro bound 
to incroaoe but so also will unit salea YP1U<%.    Relativo 
ratura <sn the invttstoent should «till be satiof&ctory«, 

11*5 If tho net profit each yenr in addition to tho Annual loan 
wsort:.;ütion it spelled against tho principal of the loan, 
the entire inversent would be paid off i 

at 319 tons in   8      yoars 

450 tons Jin   4*5 years 

11.C A« ehem on the üreok-cven chart Exhibit R, It is anticipated] 
that jprofitable operations aro to develop above 240 ton« per 
Bonth output,    «alili« thia Bitty appear to be (substantial volumi 
in ccrvjarison with ijast operation« it is not unro«ooa.:¿jlo in 
view ci the high fixed Investment coat. 
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?. Conclusici and «occBsatsviatlon» 

«or t*> to 450 ten« por month« 

It^le production r.t . „into of 240 tons PEr Bonth. 

12.3 Ih. pan* hleh CS5t 01 productlon wUh otiBi   hnj 

12.4 Ih. teleta, report »«.»„tr«^ th."fca.iM.lity fro« an 
«conste .tand point ef „ub.-.tenUrt invent la «.»ii^.,» 

12,5 II Z^TT? **" deUUed 8fcu<31e* bo **«tA« *«**«* 
«**""»»** sot forth in tho forecast,    it «ust be «*h*.i;L 
that tho layout cover*! by ^ílbit c¿í5 a preliminary p^oaM 

^d0•?0 f6W,lblU* °f °*^in* th. existing oprati« 
and cannot bo accepted aa a final engineering plon.   »«h 
work ramina to ba ciana befor« construction coulj p«***,,. 

12.6 A pi*n covering a new foundry at a now aito hau bean 
prepay.   Duildinj and aquipna^t costa aro boing e.Maated 
««I tho aconottic fcaUbility of thia proposition will bo 
presented aa a cupplonant to the foregoing report. 

1/ Aniw«d a. p»rt of final report, pie*., refer to page 236. 
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txiiiaiT A. 

rcKCCAsr - wo^» LOAD 

Work load i-.:'opo«Kl 1» to includo the averajo production for June. 
July, AUCH::,. Jo7l plua m Cör #oU of raUroad b^lo ^ ^^ 

CAfitinrj« p3Jf rconth.    ïhe distribution Is basod upon 'the following 
»sold »izo ¿.¿ajoa« 

To íOv & 400      - Sçyjstvzne and Ecnch « Unit 1 
To COO « COO     - Co;c- end Dro7* Jolt flqueeao strip Holding 

Zteohines - Unit 2 

To IK» x 1600 - Stationery siingec, Roll.«ver evi drew and 
adding leep « unit 3 A 

M4 X 2500   - Spadai flask for old« fra»© with stAtlonery 
filler ftna «special draw «achine - Unit 3 B 

Balers - Floor, with «Motiva «nndelinçer - Unit 4 

Molding 
-JPnlt 

1A 

IB 

2 

3A 

IB 

4 

ffype of Wors 
»—»•——— 

Av*  Wt. 

Averse of Period s.l kg 

Average of i'eried 14« 7 

Average of Period 94*0 

*• »» Castings 63«a 

Areroge of Period 243 

R* IU Caatinga 140*5 

Sido Frane and Bolster 248 

MISC - Avorage 743 

Wo. Molds 
ft®*. «*** 

35 

10 

12 

14 

6 

12 

25 

2 

Total W't. 

OI 
318.451 

Nota <» , The nunhcr of nolda per day ahown does not ¿epreeto, 
the production capacity but only the dtwuut product 
by the rtilroad prcgran plua the average of p*»t 
performance* 
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<a> ' l'IT1** ?apaClUc* « -<* of th. unit, with 
nowa canning are » (sM Exhibit Ö) 

tWU" *lu«"««* Machine 75 noid./day. each 
»achine 

a ~ Cope «ndur., . 3 noldcr3| uo nftl(,aAUy 

Í -Station«* .un,«. loop _ s wAúm 

70 • &a «old«/day 

4 - rioor woiding-dcpcnd« upon miniar of 
«oidor« Aisiçnod depending on six« 
ef load« 
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Production Cecity l^lding Dc;>arUont 

Unit ÍA m aqucâBer - Vzbia per tíoy 

AVüTUQO WiïiQht/iaolU 

8«ach lipids per day 

Scrap rato 

M mr Hold loop* Stinger 

Kold»/d«y 
Avara?« weight 
öctföp rat« 

IB • f>id« frano and bolster 

tJol<3a/dny 
Avcrrtgo wa'tjht/nold 
iciût» cat« 

4   m Floor 
folds/day 

Avaraga woi-ht/aold 
Serrç» rato 

Productlua Volta* «t 25 day» per xonth 

1A G5 x    5.1 x 23 x .95 •     7*9 T/tao 

1* 10 X 14,7 x 23 x .95 •      3.5 

65 
îi.l kg 

5* 

10 
14.7 kg 

60 
131.5 kg 
3* 

25 
24ft kg 
SX 

t 
746 kg 
1% 

11.4 T/iao 

M 60 x 131.5 x 25 x «97 

• 23 X 248      x 25 x «95 

4   12 X 740     x 25 x .99 

254.6 ï/rco 

147 

37 

450 T/so 
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Unit 2   • Cep« und ^     aoo K eoo flwk 

•*».• '  ;-f._.    -j   • 

ftroducfclòft 

AT« wt, »old 

*T» - scrap 

20/hour 

82.8 kg 

2.8% 

Unit 1A » 

B • 

2 - 

W - 

10 - 

4 - 

7* X 3.1 x 25 x .95 

5« X X4.7 » 25 n •»» 

ISO x 62.8 x 25 x ,972 

69 X 227 x 25 x .98 

2» x 242 x 25 x .95 

4 x «0« x 25 x «99 

• 9.1 t 

• 11*6 

• 303 

• 446 

« 147 

» 80.» 

»97.0 t 



ï- 76 - 

EXHIBIT C - 0C3ÎOM CRITERIA 

1» «ea ting 

4 tons ere f umaca with praaent tranafornar 

Avcwoa time 4 hourc/hoat 

Awr-age weight 4 to 5 tons 

Preotfs; tower usage - 070 hwh 1st haat 

SSO other boats 

ftrope:;.*! power usc»je based on continuous operationi 

first heat 600 kwli/ton 

¿scónci h«at SOO kwh/tcn 

tîvltd .*nd cthçr   450 kwh/toa 

Pôw*ç U»c at    319 f -' HT**&5/kwh- 

450 2 - Híí*50/ííwh 

Pouring Percent « Gatea and Hisara 

Unit 1A - 2 SC A 

IB - 225 

M - HiocolXanooua 180 * 190% 

Rcdlroud 125 a 140 

3tt - 51c!« fría« & Soletar 120 

4   - Floor 170 

2* Maiding 

ft«f«r*ac« exhibit A for mold production capacity 

Stud * RosKOd «and - 1,590 kg/M5 

m looaa sand   • now «try •- 1460 

Koturn «*ry - 1315 

teoso ilullcJ $50 
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Sand pac mold 

Vol»«« x 1.590 » .8 x 1.20 

AciflUM 80* cf mold volusi« is molding «and 

Assuma 20ä »rill (ßft;id «Unser) 

tiadliv» Cùttlnza 2 and 3% 

itailroad (¡;ccuu*o of thin walls and critical ¿napoo» 
tien)« ü» 

floor cantiga   i%       • "    • 

Sand »y.tco d««lgti fC0!S wluao poJ. Mld ^ deoftnç| ^ hewf 

119 tea*   3233/IAO « 17 T/hr 

450 tens   3924/no - 21 T/Jjx 

Sand syaten capacity - Mulling 

»¿ordaPyond i»l¡>v aposOrtullor 

73B    22 Ht/hr    < Mt . M9trlc ton , 

•58    4» Ht/hr 

Simpson • 1.6* x 12 - 19*2 T/hr 

Sand »Ungar capacity 

Will dépens apon six« molda and rango fro» 8 to 12 cubic tost par 
•tout*,    fei» win bo aslant to .3* to .54 ton/ioin. 
Production edacity io based upon SO» of «linging tina for «old 
traaofor« 

Core Oenm:\ it torn pattern daaiçn of railroad ca.tlng. and a» 
«atimata of aUeeilene*,*» work) 
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No.covoa also Tofcöl ut/úay 
Unit i\ - S 2 k3 112 Jcg 

ù - 10 2 20 \ 
M« 144 16 2309 Í 

72 30 27.60 \' 
96 24*7 av 1413 1 

S3« 36Û 16.6 Qv 6541 •   ¡> 
4   - 10 100 1000 

•i 

At 450 T/f>a 725 13.$46 T/da/ 
At 319 T/no 700 

# 12 T/day 

6» Cleaning ßcn^nd 

.319 "/•:*_ 

0/5 
5/2 S 

25/50 

Ito» pea Av. ut, 

10 

50/100 

100/200 

200/500 

SOO/up 

0 
20 

IS 

8 

0 

10 
16 

0 

I 

1.7 
13.7 
37 

46 

50 

66 

100 
150 

230 

275 

750 

wt./day 

119.4 kg 
137 

29G 

1195 

8C0 

520 

000 

1500 
3630 ' 

2200 

1500 

12755 kg 

¿r-n T/'K> 

No. pee  AV. wt.   Wt./tì&V 

130 

10 
8 

72 

16 

8 

8 

30 
16 

8 

2 

2.6 
14.7 
37 
46 

50 

66 

100 

150 

230 

275 

750 

10151 kg 

7« General 

Avaraça Hour» par oaploya - 190 hct/no 

Ml labor cd«teat 1971 rat»« x 120% 
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CXHZBIV O - AVaííftg« còsta - Juna, July§ ^^ ^ 

1. Distribution of Eaiotlníj Hannin</ 

HeXting 
ftoldlng <a»fc) 
Cora Making 
Clcanln<a~chip & grind 
welding 
Caá cut 
Send Trop 
¿»luüceoat 
Crono 
float Treat 

2. Tena proAscUea    107 * «v«ago/no 

Workers 
9 

22 
10 
8 
4 
2 

2*4 
4*2 

6 

69 

Supervisor» 
X 
X 

Direct labor (all) 

Dixoci mataríais 

Xhdiroct «ataríais 

Total 

NW3XO,50Q 

440,4X9 

Coct/ton 

NTt2,390 

4,105 

Halting 

fowar 

•lag Mita 

Refractory 

CXactroäes 

73,160 

6,700 

38,866 

25,650 

682 

42,5 

362 

239 
TotaX 144,384 

NoKtiiig 4 cor« Making 
Total Cost/too 

¿and 6 iljtter 76,550 724*2 
rmi 30,185 281 
Othar 16,162 151 

Total 122,9X7 
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ClCiítting 

total 

Total 

23,035 

Coat/ton 

la rcrl    0, 10,422 97 
elding Kod 13,440 125 

. i&£«ls <t217 43 

Total Indirect fitts 

Suyar/Asion & Clerical 

Total 

255,23G 

*G,C21 

1,072,922 10,001 

Overload *ro» Exhlilt J       496,794 

i»5G9,7lS Nr*14,650/îca 

Motoi Prccoak cost data include«, ail i^or as «OXKECT LABca«. 

Xb t» mmal in foundry coating to ciao« labor as t 

0XRBCT       - Koldero, coreaaker., grinders, gweutte«, 
etc, 

»lOXiiEcr   • Shakeout, oand préparation pourin9# 

service, crane operators,woldcra, 

hest treaters, clean up, ©te. 
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EXHIBIT E - îfcaairrç 6 Lobar coat 

1. Melting 

Meltor 

Asflt» Kolfcs« 

Ledionnn 
J-adlcoKi Helper 

Cren* 

Scrap Servie» 

ÄupervlrAso 

(1) Apportiate Overhead 

OicfcCfc t*bor 

Xnalrâst Labor 

(2) Supervisan 

TtttûX 

tftbor coit 1£0Ä of 1971  Hourß/aa « ls0 

t 

a 
a 
i 

a 
a 
i 

ta 

a 

319 T/IBO 
<2 «hiftß) 

4, SCO 

5,472 

1.824 

5,472 

$,472 

4,104 

' S.osn 

29,104 

-7.1S4^ 

36,338 

3 

3 

3 

2 

3 

4 

1 

18 

X 

450 T/;3o 
<3 ohlii«) 

43,?7fi 

S1,57S 

2. Holding 

Unii: l 

Mold« 

S*rvlco 

Apportioned Indlroct 
tabor 

«quo«»«* una Bench 

a 

Overhead û ¿uporvlslen 

Olrtck labor 

amwnrlolon 

fetal 

3,192 

§33 

370 

3,192 

- 729 

4,834 

1.3 4,730 

.5 1,140 

1,536 

1,057 

/!33 

2,C76 

Ui-.M 

9,102 
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»alt 3/V         Slin'jejr Loop 

Molde-: û 3 10,460 4 14,120 

Helpers 2 4,500 2 4r:;co 
Slin^ci: • 5 1,526 .50 i,::r;0 

Sanrlce X 2,2C0 1 2,230 

Apporti'. .-.>cl indirect 13,775 2G,2G0 

Supezv.?;,,; -;n Apposti'. >n c»ti 3,190 7,834. 

typor titubi Overhead JL&& • JUÍ22 
Air ce* Lator 5,5 16,044 6.58 20,£26 

Xndlxc c(r 1 16,055 1 28,5-CO 

*upc^,v;.¿iün „£.135.,. XL&Ì1 
tc^.a 33,334 60,120 

Volt 3D         Slings - Cops & Ueo3 

Koldorc 3 10,480 a 10,«S3 

Udpor& 2 4,560 2 4,SCO 

¿linger •s 1,556 .42 1,232 

Stnrlco .1 2,230 1 2»S0O 

Afpoitl^jui Indirect 12,760 12,G17 

Apportlc Aii Supervision 2,820 4,725 

Apporti.-^  J Overhead -*«.Q4 Jklf& 

Olrcvî. lr.-J3cr 5*5 16,644 5.42 16,350 

ZnUl£c it Labor X 15,040 1 14,C97 

Supervision JL1H . .&&£ 
Total 97,110 . 30,192 

Ifeit 4 floor Holding 

Artder© I 

Ilincjerwiclpor 1 

1 

0,406 3 10,43d 

3,192 1 3,152 

2,230 1 2,230 
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ApportJ.GBOâ Indirect 

^.pojrtta>¿í4 Suf,orviaiivft 

typorfciçsitfd Ovc»rhana 

Intííxast X 

S&vCll 

6,350 Q,M7 

1,020 3,C20 

JUH2 
13,&Q0 4 i24ti# 

8,670 l 0rG37 

-3. «30% 4,í;Ií. 

25,095 26a032 

mdry Indirect Apportifcrwd to Heading Unito 
iirlng 2 5,472 3 C|c03 
ckcout 4 7,296 7 12,703 
id frlixex 1 2,736 2 5,¿72 
»ckör 1 2,736 2 5,472 
*r rentier k 570 H 1,140 
a»* Opesâûor» 2 „6*208 S JUÄSL 

Sàb-tofcol 11,25 27,010 19.5 40,770  (2,!'^.V. •o 

iurvisiùn 2 0,200 4 1G,«CXG 
crvlsicn & Overhead 

• - ,-J.Goq 
42,826 

JLéM. 
70,736 

pG HAKIÎÎ3 

ro ai«.-» tfcerator« 
neh Coro u^«r 
rço core ¡laker 
(maro ¿:tcA Coro 

4 
1 
S 
1 

10,944 
3,192 

15,960 
2,736 

nd 6 Service 
uish a t-aafce 
en TtesiCac 

1 
2 
•75 

2,200 
0,576 
1,710 

serviti en 
ïortlonc-.T Overhead 
direct U^ar 

indirect £*abor 

1    ' 
X 

10 
6.75 

2,736 
4,104 

„4.41¿ 
30,096 
19,038 

Super vi i^^a 1 r.OlHl 

•5 

13.C30 
9,576 

15,SC0 
2,?3S 
2,220 

9,576 
3,<ß0 
2,736 
4,104 

39,216 
20.74Q 

Jk?^» 7T*"'*7 



V-. 
-84 - 

CLCAHI^J ;;:,: ,wz¿ ;rz;x 

dan CutU:,* 5 11,400 7 15 4 V SO 
A¿-c Air G IG,41G 8 21,i,3C 
Chip «inU C-T.Vi"KÎ 12 21tCbB .16 23,200 
Rough Chíx, 2 3,643 2 3,C43 
Prcßs&tcn 2 4,5GÛ 2 4,S50 
Welder S 13,680 7 10,152 
Elest Cpciuo.ar 2 4,560 2 4,ÍÍS0 
Blast I>*»U-:? 1 1,024 1 1,0*14 
Ii«rAt   Tl'Cftt 4 9,120 4 9,120 
lr<ap<?ctor 1 9,576 3 9,£.76 
servie« 1 1,024 1 l,t-24 
Crane Cpcjfófcor   , 2 5,472 3 a,200 
Shipper 1 2,200 1 2,2'JO 
Fork Truck X 2,736 1 2,736 
Supervisor* 2 7,732 2 7,7^2 
Apportion! Cverhcad 11,560 11,255 

Direct * rùor 27 57,912 35 74,246 
Indirect ¿abor 20 51,072 23 S9,LC0 
£upervi-:yu «A J2Û2X Ji -19-ApZ 

îotal 49 123,206 60 152,::: 

Overhead te bo Apportioned to above Dapartucnts 

Superintend ont 

Engineer94 

Clerical 

Total 

1 

3 17,500 

17,500 

17,500 

i7,nco 
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ISuetiary 

«ri>M 

i'^lMIgi 

2.3 H V^rífi/Mon. «•« •'—— -     n • .' fu • . ir   *_1S- 

Halting 

Holding 

Coro Haklro    ' 

Cleaning 

Api.'or* 0«íK.V1  <3)| 

drect      j;    Indirect 

Total 

Ccst/fcon 

•**«• 

Halting 

Holding 

Coro Kakl&g 

Cleaning 

Appor. 0*hewl(a; 

i&L^&aûane. 

Direct irect Indirect    j Super-   |i cici>; „ .  , 
vision   |S leal ; Toto1 

Si, 575 

fx34,246 

Total 

Coat/ton 

65.5 i6n,850;S7J¿5!l7Sf5S4 

*75 397 

63,549 

[152,533 

59,491 jj   4    fO6,903 
ij i 

132   IJ i;  .904 
f 

Note, (l) W>0ro lBboc ^ overh4ud hûvo bcan ^^^ 

Valu« has been shown, 

<2> üiotribution has bean «n following baaia 
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- Vovg¿,v¡'j « Ähßkftaut 

•• Sont! ay »hem co »ko 

• Supervision and overhead     % of nan houro 

% of liquid notai 

% of sand vcliun© 

(3) Appeau.viud ftuparvlaIcA anû clarical-value includa 

IK 
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iXHXBJT P - KASKÄIAX, C0SI3 

*\ U valuaa ara baocd in pñtt upon tho «veroge for Juno, July imu 
Ui'jutt 1S>71 ettfustod or nodlfiod aa noted. 

il 

1.1 Carbon «ktei i« >>&£cá on the average for th« period. 

1.2 Alloy stenle represent 22% of th<* weight for the poriod. 

1*3 Avere~t- coot for alloy otvala i» based on a "mix" as follows i 

I** IltUüJonos« OtGGl 
Chrom« •* lìoly 
H.H. 4* i;«at Reaictant 
High 1'finrjoneo« 
KlckoX - Chroao 
1336 Chrono 

62.96% 
14.8 
6.12 

11.3 
3.62 
1.2 

100.00 

1.4 Dirock storiai cost ua« obtained by deducting the labor «tri 
»atori*a coats from carbon stoni increased by 10;C froa the 
totals f¡verage cost* 

1.5 Carbon uteol 
Alloy tiUol 

2. ELECTRIC PO-Wa 

US$2#G<0/Ton good castings 
US*9f2üi/Ton good easting«. 

2.1 Th« aefclMted connected load in KW and a tin« and usage 
factor iter« • a tin At cd for each piece of équipaient in a 
depart» sat. 

2.2 No unification is planned in this phase of the project to 
increato the power of the transformera of the 4 ten «re furnace« 

Improved ef Jieicney in the use of power is to be attained by 
continu.*)« operation.    Aloo the increased total povor usage 
will reduce A lover rato as t 



*^ 
-sa- 

lis y/reo 
450 'i/no 

NTS.SSAwh 

KTÎ.c-0/kwh 

2.3 Arc fuiv.rìco po;vc- '  >';. 

Sifr » - 47Ì.4 r XÄquld « ris at hoot - 670 kwh/T 

Cti er heats- 550 kvh/T 

A»cuto fìiitcttatic ccnUci on oloctrorfaa «r.d the abovo cculd 
fre reread ¡jy ios 

to iixcb heat - COO kwh/r - 
iiKl      heat - 500 kwh/r 
3rd     heat - 490 kwh/T 

2.4 319  r » 4?*,4 T liquid * 25 - 1G.Û5 T/day 

Iß.OS • 4 hcats/doy     t?. 4.72r/h,eüt 

Hret h*at   4,72 x 600 kwh • 2332 
2nd     heat   4*72 x 503 kwh » 23G0 
&rd     heat   4.72 x 2 x 490 kwh    - 4625.6 

25 days x 9017,6 

O »SSAwh m H?$134,992Aîo 

t.$ 4!>0 lVna • 750 tono charge woight 

«• 722 tons liquid not<ii 

At G NiUVday «. ccniirotou* molting 

1st heat    3r >s COO x «¿j 
2nd heat    5? x 500 x 4*j 

245,440 kwh 

13000 kwh 
10350 kwh 

3rd hCat . jT ? *S0 x 34 x 4I»    "561000 kwh 

9 »50/kwh - HT,192,425 
334050 
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2.6 Plant load «• DIMANO .    • 

-319 T A 50 T 
tei KWH 

Dem&nd Ki-W 

Arc Fw¿:¿ac4 2000 245440 2000 3848S0 
umilio *>ept. 220 21540 120 
Koldifj^ 145 1C250 145 OOOOCv 
Scuci ¡¿ii a ten zn 35*70 221 
Cor© ¡,<ità 41 5934 41 C0S9 
Clamiti, 7 1301 77110 1301 072 00 

3820 3Û62G7 x 55 

KTJ2lOt700 

3320 535915 

• •   • HT$«CO/T NTS597/7 

3.  SANO 

3,1 Unit Così; of M.'iUrl*lo - KTSAg 

»aw STAtl 
Cor* Sand 
VS oenfc caito 
frlwtti Hentonlto 
Corn F3our 
Water Clui 
C02 
Clay 

rung 041 

•130 
•270 

4.000 
2.300 
0.000 
1.300 
2.790 

•GOO 

20.000 

3.2 Sand tV.xf U«od - Uoight In kg 

Mi«. »air 
«and 

ISO 

00 

A 
» 

c 
0 1000 
B 1000 
f  U)1?00 

Return 
¿and 

850 

1000 
soo 

Bentonite 
V.s.  Xai. 

20 
10   8 
25 

20 
8 

20 

Clay Corn Water ~~ 
flour Glass ço2 

10 
10 

10 

10 
51 18 

Tung 
OJ.X 

25 
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3.3 Cost í:¿Jí Milo oí £¡nd h'ijtoa 

A» C.-rcír; 'icnû^S^cll »144 
B p-.ikirtg  s.inci-.Minser' .050 
C Fnring  (10% of valt-qe) .261 
D líafcer Glasa ,296 
B IV^ng-Dry fiottìi .372 
F Ci-xo Sand ,fi39 

il) Sand As w.MîU"d and tiricd 

3.4 S&nd V; ?*;e i>y MolcUn? Unit 

Mix. Volun^î COSt/KO Voluta«        Cost/r: 
T/llo 

Unit 1A « ÎJJ A 00 8,630 104 15,000 
*< ». A 19.05 2,730 52.6 7,52.J 

û 1,320.43 66,100 1,941.6 í>7,5SO 

C U7.7 30,650 151.8 39,ECO 

38 C 154 40,200 154 40,200 

O 1,386 69,647 1,300 69,047 

4 B 132.3 6,640 132.3 6,643 

D 16.6 4,930 16.6 4,?30 

B 16.6 6,200 16.6 6,200 

1*5 Siuwntury « Unit 1 

3A 

30 

4 

319 f 

IÎTSO,630 

97,480 

105,047 

17,770 

4S0T 

KTJl5r000 

144,700 

109,647 

17,770 

233,735 287,125 
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|<# Other Maturisi» imvc boon oatiaated based on costs per ton at 

average £cs rtsferenco por iodi 

4,1 Keltlnç 

Elector's b Hippies 76,430 

Gooniarttd Aterina 15,900 

(Sit».' Wüklng) 

Rftíi.ctecy 104,000 

Hurt (cut) for 1^1.» 

Kiting Hf 900 

Total Malblag 232,210 

4.2 HòldlRg . 

ÜQJÜLl, '   » 

Flft&it A Rapjüxs 1,000 
Kite 100 
9emx 527 

italic. . i 

Fowac 12,177 
tttjft* 6,000 
*•<£! Tcola 3,009 
Misa *O,003 

JfettJT*. 
* 

' *ov*r 11,029 
-rits-'rj 25,000 
*udl Xoolr. 3,000 
Hite io,coo 
ru«l ie,ooo 

ftrttj. 
Tarer 5,131 
ru»l 25,000 
Tool« 4,000 
Mite 16,000 
FltO:o 

ir.Ui Molding ¿sum 

114,eoo 

2S,S>00 

125,000 

47,900 

317,400 

1,200 
100 
«92 

.    J 

15,923 
12,000 
4,000 

12,000 

10,650 
2 fi, 000 

3,000 
10,000 
18,000 

3,130 
25,000 
4,000 

16,000 

15-000. 
F/b^ToT 
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4.3 Cora ROCíA 

Smâ - 300Ï 

25& vJ. G. & 73& cil 

Power 

Furii î.iî (MO i/r x a.20 

fUec l;tlu X0Ï of se vi ccct 

Total  Core 'teca» 

214,700 242,000 

3,264 3,030 

15,300 21t600 

21,470 24,200 

2i»<i,724 250,330 

4*4 Cleaning 

Shot Eloat 

Wei a Hod 

Are Aie Roda 

Crini Ung wheeli 

Snail Tool» 

«2 
0«  <C,lf,) 

tOtMff 

fuel 

Tot*l Cloatilr.? 

9, COO 11,400 

J1,5>C0 35,C00 

20,000 22,000 

15.OQ0 15,000 

6,000 €,000 

12,750 13,200 

11,150 13,100 

42,400 43,eoo 
40,000 40,000 

180,200 201,500 
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EXIIXD» o ~ üOTMJAK: er E-OTPKö;? a MULOXKGS 

I¿V£a   *»---*W«tlon includad at 20-40* 

T » Taiwan tumufactuew 

2*7. Icportcü with sc-w Taiwan funiiahwi 

X • Imported 

ÛÛ4 016,00 
432 &2.2Û0 
716 ©1,200 

ICíí wltí« j; ;,4 H.L « 12« chord 
I*»« wido í: ;J7 ILL x SOW high 

13.0    "   « UM     x8     cibrei 

Malting Of;¿urtaent 

2.1 Cao locij coll typo cea!« _ X0T cap. 
2.2 Scrap c¿:l alloy bin« 
2.3 Ladle CTX - power 
2.4 Stopper drying ov«m 

2.5 Iodio Jioitar atatio« - 3 position« 
2.C txhûuefc hoodt duct     fen   ^ tíust     u 

3S.0CÖ cfe <9C0) I¡Vn» 

Xastallatlcn & foundation« 20% 
Total 

Holding 

3.1.1 Volt 1 - Jolt - aqueo«« «olding MCMM 

3.1.2 iUll«r conveyor« 300 x 6.00 
3.1.3 Z.':aox«JJL 200 kg « 7a 
3.1.4 datali 

3.2 Unit 3A 

3*2.1 Stationary ©?©©d «linger 
3.2.2 P.-* chuttlq cara aold handling 
3.2.3 ?«$* traci: ona « gnugo - 2 

XnstflUaUca in 1>:   t 

XX 

XX 

X 

XV 

X 

X 

X 

X 

XXX 

XXX 

V 

V 

3,l&2 

6002 
5 ? 

120 í 
40 1 
60 ï1 

-r .y.p. s:i 
.,, 2'/; 

l,6Lij 

24 i 

12í* 

1,1:j 2 
ios í 

2 ? 





1.0 £»- i 25 

II 1 
22 

2 0 

1.25 1.4 16 
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Installation   In 1, •'.,•;; 
J^JV^£ÇJ 

V 
V 

3.2ci i ~_'j ïtfcoro cr;n.:•!,*•£ cera 
3c2»îi» ¿«i)i V ï;ol~,,..sc>: A u^avf Universal 

3.2.C i   .\v2rrtil íi.-i;..:.-. or«.;».': l£î ~  üüulcg 

L«-* cc>p«cl'»y 3 \v>y ¡orcr *» L:cnclsnt 
«i- r.crol 

ÍJ.2.G ; x.llor co/ivny <.-»: ecu^o 3 in«  2 v-lOCte ï; 

X'iî «• cap.  5  tvi¿ on î„«US ií icr.Qth 
3.2.V» ' «íNí«: story.';,a eoavovcr 
.   .      í. /:j3 m « ion «* ene x íü° bond 

3.2.1o -   'llar c^nvoy^r air liât sections 
3*2.11 : ..lier convoy CL* nold cet out <;üGi:¿» x 27a    V 
3*2.1* i:;-.-j,-- fl^hs tóü ;í OGO   » IOGÜ :: 1000 

C SO nets) 

Xnatolletica ;..303i 

Tofcril 

3.3 Unit S3 

3.3.1 ¿Iva pin or r«iS Hit draw jaachine tiquai      IV 
itt Int«r»îati&ttul KM Co» «• typo LP 20 V 

3*3*2 r.tÄSk rotura csüvuyor 1.20O vicio K 17H        IV 
3*3*3 ívv*Jd akin dry ojón - Jot typt* 

4*00 wide x í?!í Xcij.j - 20 mínutea p*r tnold 
drying ti;;-;« V 

1*3* 4 ' >ld conveyer • closing « douMô line 
CJÖ vsa it lüi «• 2M upaclng XV 

3*3*5 l :<Xâ and ilfttk cr«;no bridge typo 
»S ton cap. - ftollovar bail - 11H 
t&san - lGiï runway IV 

$•3*0 r:¿ld pushftr cylinders 1*2» atrofc« 
$ tan load oí» roller conveyor 

3*3*7 iiaaks-caat ctool 500 x 2400 x 300/400 
23 s«t« 

• limilo     v.»*—«.».. «*-»«• 

Si   / 

IV 
V 

3*3*6 C JTO delivary pallets 

3*3*9 C-JTO do 1 ivory truck 

2X1 

V 

S7c  X 

3G '> 

V 270  '...,. 

III e* i1 

III S 6 ? 
V 1 n   •'« 

V 2 3. fi T 

III 
V 2fîo y 

771' 

.".. '•'. '•'. ». ,C?S 

543 X 

X70 3? 

eoo x»? 

130 V 

3C0 r 

e * 

750 ï 

1 T 

CO '* 
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3» 3.10 Pattern delivery cas: rxiú track 

Installation end foundation 30X 

Tofcrl 

3.4 Unit 4   Floor Molding 

3.4*1   3:»-niislinge;r fctfack 22H at lKetcr with 
¿found a tica 

3*4.2   Isold and coro even 2.5 x 3.5 H 

Installation 

Total 

InstnUaticn    ïa Xj:-0^ 

Total Hold 

Zaportcst 
Part lapuKt 
Taiwan 
Inat* 

Total 

MT*2»263,00O 
1,870,000 
2,472,000 

     M?flifi2fl 
Hm,2i»6,00O 

-*"'\vV''' 

V 

V 

20 T 

MP r- 
S,<*(>1 

r,   fj 

G0U -»-i 

fW> J«|l mi.vi «wy ^ .« 

lt.045*U 

Sana Syatca 

4.1 ShttkctiUi sand ayate» 

4.1*1 
4*1*2 
4,1*3 
4*1*4 
4.1.S 
4.1.6 

4*1*7 
4.1.a 
4*1*9 
4*1,10 
4*1*11 
4.1*12 

¿ftakoout 2HX3M (SH020) . 10 T 
2i» 600 x 2.Cl 0¿C Conveyor« 
COO x 5.2H   O^C Convoyer« 
C:0 x 17. SM lacune« Belt 
000 x 15.CH 

Rotary breaker «cmn 1,500 di* x 4000 
IXS 10 » 40 

Xa^netlc belt separator 1 x 1.5 
CC0 x 4*2 G£C conveyor» 

1200 x 600 bucket elevator x 18M high 
:.)ctt conveyor   600 x 0*5 
1*000 x 6,000 double decked ecroon 
vJO x 6,S belt conveyor 

350 1 
200 y 
12ú Í 
320 .V? 
IDO X-»'.? 

400 Z 

200 À 
100 X 
320 ï 
ICO ïwi 
340 I 
100 « 
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Inctull<"-tio»    2n l.C?:s 
^  :>r.r» 

JLOSH 

4.1.K 2 - 1.0 x 2.0 :: S-
:
î!î hiyh 17M* 

4.1.Vi 'A - 600 J: 2.i viì.^tory fccdcro 
4.lait 3 double fcc'cJJiJ yf\tus-¡;i-ieuií.atic 

Cí>críítlc;i installatimi incluui.ag 
four.. í'.tior., 

Tct-al II 

J. j ¿CO •Y 

200 ""• 

24 I 

6, CIS 

JLL. 

4.2 Spili tìsaJ »yate» 

4.2.1 á - 450 js CcS C'îC conveyor 
4.2.2 1 - 4.0 x. 2.0 ypill ow.d 9*»*« and hoppor 
4.2.à   á « 450 » 7.* G5CillÄtin3 conveyor 

i - Grat© or..! hopper i'ctf copo anc) <ír*\g 

draw Ei&ch.i¥¿u* 
4.2.*   CCO x 10. OH tüeillatiirj * coder 

Installation 40% 

Total IV 

240 V- 
1C0 '£ 
2CÛ '•>.. 

1,330 

! 

4.3 Preparivi Send ûystera 

II 4.3.1 3¿tsh hopper - volumetrie re«a«urc^ent 
4.3.2 83ö Beardsley end Piper Speedraullor or 

crçual to supply 40r/hr nittUKU» 
(note - Ü & £' - l»Gr *n x,a rain.) 

4.3.3 iiui«Mtic coolisi? wator, noisturo and 
Tailor cycling control sic ter t or equal 

4.3.4 1 In level ccntsols - automatic 
4.3.5 Kullor discharge hoppor & bolt 600xS.SH 
4*3.6   Pr»p«roa annd elcv*tor 1.000 » 4ísO x 

14*1 high 
4.3.7   Difurcivfccd diniributing chuto with 

jrcaoto conttviled air epurateci flop gato II 

4.3.0   L-repareU oaivi distributing bolt 
730 w» x 25.000 H nx 

XI 

II 
XX 

12 

XI 

B0 I 

2,200 J 

1,000 1 
140 1 
120 ? 

270 1 

400 
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Installation    la i.r.ta 

J 

• i 

4.3.D   4 - rctr.ato ccnfcrollod ;dr operated 
l>lö*s with ¿Lie c/liniera 

4.3.10 a « 2,L:i di« :; Ali hiçh 
&£eparca sand (sling&r) blu« 
S3 tona each «anaci fcy 45? 

4.3.11 2 m ì.too din ¿;1«U) fodera with 
•¿•no Eec*ì.vli-.:j feeder foi elingar 

4.3.1?: i « 1#o x 1.0 x 2,o:-l Gi-«d hepper with 
•iMblo acting idr operated gate 

4.3.13 OM x 16,5 c£-jr4¿ delivery bolt 
4.3.1Í jving UfUiveiry bolt tuo position 

Îïû° íUTC en R o5 7. OH acnorall 
or rollara cenunl chain operated 
or air operated COO x 7,5 long 

4.3.21: «\» receiving chute» for filling 
bucfeoto 

4.3.1C £-2alior oporatcr platfera 
4.3.17 ;>ina aerator 

i&hau&t duct «i nullcr 
fiatar ond air piping 
¿¿lectrical Installation 

Installatici! mid foundations 30A 

Total 

»4 Duot Ct-iteetlon 

4.4.X   a^nuit hood on 2 x 3 shakaout 
4.4.2   Wot   typo duct collector 40,000 cfm 
4.4.1   i.;ood« and piping on sand systoa 

W pointa of «»haust 
24H - 36" 
¿J»! 012« 
2SH 624" 
itooda at 75* o* piping coat 

4.4.4 controls 
4.4.5 Uaat« disposal 

Installation (incl. piping) 

Total 

III 

XII 

m 

m 
ii 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XXX 

CI 

3G0 2 

40      X 

22 S Î 

175 ï 

40 2 

100 i 
40 t 
10 ? 
22 

•—w* 

120 Ï 
eoo x 

200 x 

00 X 

7r> ? 

2S0 

Itigli 

,^J 
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fv 

^•^ G,094,00O 
Pai:': Jn-ort t'-^t local 2,440,000 
Vulva ïTOJUCOJ 3,047,000 
Ei-ccUcn & Ir., tal lotion .JuJiâ^COO 

To^ 1G,Ö0Ü,G00 

4.5 ¿ifio-1 ;:-,-j.,.i-s' Stororje <o3 Dolivi:;:* 

4.5.3t 
4. s.2 
4.5.3 

4.5.4 
4.i».S 
4.5,fc 

4.S.7 

4.5.Ö 
4.5.» 

4.5.1Ô 
4.5.11 

:?»0 :t 2.0 f;r*-ta und ho^wir £os truck dulivory 

1 - Itti* fcand 
2 - tOX    ¡bend 

4 «• Kocelvora 

•1 - üust cell sterra 
4 - Two wo-.y ewltch 

•¡**o 4M tf « iw-i high excrete atavo 
Cilcß-ocindl 

«:tia 4M 0 x IC:J high    aic-bentonite 
3 - COO x 10.C21 üjc ¿codec 
Canvoy er 2" jipe 
3»2/?/ft 4.75 îiij/n» ooeO NX/kg 
oay HTSAg C.IJ bl> 
5 X 4.7S « 23*3 HT/mcUi 
'»antro! s 

*BKI dryer «,* coolln* ayote» (oiiito koglo) 
XuotAllaUon 

ïotal 

Import od 
T«lwr.a • 2xnp# 

Taiwan 

Install ntlon 
Total 

ZI 
V 

355,000 
600,000 

1,931,000 
^_P,00.cqj¿ 

3,146,000 

60 ? 
120 £ 

4. G ; 

6.4 ï 
lOcC : 

05 r 
740 r 

ICO ? 
1C0 ? 

ICO ? 

ooo 

3,146 
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ZnefcaUÁtica   lin X,  ;. 

[Cere IUJd&j - 

¡5.X   Coro rraid raullor 

US S'/h.r. copscity (UsiOt00i)) Iu 

J5.2   Swtó delivery noacrall    5ÛQ kg x ZOM with 
epc/íílal bucket '„. 

¡5.3   Cora ^livery bolt ï|2Q0> «* Mido x 14.0 w long, 
opcod control, automatic chut off, wocJcn 
8l3&¡9 2/4 i i par (¿imite 

5.4 Copi hiciere ' 

5.4.1 25 kg capo B 4 P COIS,      S305 
5.4.2 6 kg cap. eia, 8 & X» Cttlow, SB03 

w/Co2 g«s attaöjjsTcnt 

5.4*3    2 kg cap. CO 5 

5.5 Core -vano    IM x X*S3t rack 

2îï !i¿gh car or rack type 4 units * 
M   Cran* ¿H epan x 2511 runvay 

2 teas, 2 unita with 3 way power und 
p&xì.mt control 

M   Core zcjckiá fox ovan 

S»8   wood j allota cor« storage 

Í.9   No b&<* core ayatera, karge corea(who« required) 

5.9.1 Continuous mixer o imi lar to 

Fordath Hark 10 or Ceciist 
Ribbon flow 200 kg/rein VI 

5.9.2 Cere bcx rollover and draw stallar 
tB 1 £» N c R 

IV 

IV 

III 

12 

XI 
III 
V 

IV 

XXX 

XXX 

5.9.3 Roller conveyor 
2 - »0° Elbows 

2 - right angle transfer section 
X transfer cor 

5.9.4 Cere handling overhead erano 2 ton 4M 
epan x 20» runway 3 way pondant 
control 

VI 

VX 

400  S 

50 V 

100 X 

40 I 

12 X 

600 ¿'-«•.s. 

12 ? 

XV. 

340 KU .1 

ieo ìVò z 

105 13  T 

i 

i 

250 R T-2 
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Ino t al, 1« tica    li) 1 
»•••M.v:o 

5.9«5   Coi: o -'.fiking i-cîiïchss with ccauaon 
ho-'pair 

5»9»G   Coco finish r-eeai benchoe antf 
roller cf'i'.vo^oro 

5.10 LAiu¿::,;.y hc.(*î ¿iL CM¿í oven c 0IÍP.3 nrco. IODO cfn» II 

II 

III 
IV 

5.li ¿LOG.: c^r*2 n:.;".hii!.t; 

5.12 ¿'Cura ì.lr* at fío Ha!;;, « 10 tori capacity 

5.13 Fnau:.:Vr,Ac: cielìvu/ry :T.':crr, atcr;vj« eyetem 
3títi'-:-íí ~ I  owitr!", ireceiver andi cìuut 
celici Lor, booster» 

5*14 Jet ©vcai efcir» dry* 3 x 3* S ac 2« hicjh 

5,15 Koller conveyers » 2 lines CDO K 10 

5 «16 Tt&nxSvx cer 

III 

VI 

10 

40 

40 

eo 

VI 400 

VI 85 

VI 5- 

Regular coro ra&ing 

Icpoctec!. 
Taiwan Irp» 
Taiwan 
Installation 

(R) 

IJTS580,000 
1,440,000 

159,000 
0OO.000 

2,779,000 

Wo bake core ranking 

Imported 
Taiwan Ir.»p» 
Taiwan 
Installation 

KT$5O0,Q00 
650,000 
389,000 

, 330.000 

1,669,000 
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InftfctillAtlon   la l,c;j 

Rough ClcraJjigf 

6*1 Sorti:.j and loading curano 
4»C;? span x 1G.0 runway 
1 tc;ï «• 3 way poweu: pendant control 

C.2 Honor*: i cervine/ hangar 

Elit:,: c^lnot     33H long 

6 - li" benda 

6.3 Hange? typ« ohofc blaafc SNû HA (Sinto) 

6.4 Rolle convoyer«    Itf x 22.OH 

6. S   Work fiction» 

S gao cutting 

4 &re air     7S0 KM 

5 voiding     300 m 

1 ftaninantomatie 

1 arc air   1000 top 

6*6   forte truck 2-tcn 

Installation 30%     . 

. Tota 

350 

ce v 

90 X' 

«0 T 

357 S 

200 î 

SO I 

141 I 

150 I 

seo 
M64 

Xnportod 
TftlWM 

Installation 

MTS2 »628*000 
196,000 

 MMSL 
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Inutiai.'.'wcn   in ? 

7. ClciiiiAn-j, ,v,niu¡i 

7.1    Ileal ;/...\"£fcin-j| 

7.X.I    ?wo *un<i.c:.nB car typo C\v3,C00 oa. 
for l,lüOc'"C r¡ .?.•:;. 

X Furruco Lw o::,)
uc, C:JT i:;';,;::>ì cí»i 

Xucnt-.Man í,-» Lo 2CS :; 3*5 ¡s 2"iç 

oil  íí.rcííj auto ccnliioj. with ^uver 
Operation en cor and tíoor 

7.1.Í»    itetei* oucaüh ten*. /Ji x3.?:.;( x?,H ricen 
forccJ cli.x..li?Uon 2-2;.* ni5 propeller 
type ûQitutors 

7,1*3   Air blaot cc3ling~4 few» 

7.1.C   Cil quench tw¿: 2 x 2.5 « 3 cloap 
oil clrcülr.uiifig pump with finned 
coila in u^tci; tünk 

7.2    Cicatea» finish 

7.2.1 ¿toca blnst, ¿cubic door, e/u* typo 

»/burnt oblo 2. i x 4M s« 4M hi oh,  ©indiar 
S into Koyio tfc 10 30» with oust 
Collector. 

7.2.2 Transfer ctïs 2ii sc 2îi   Two 

Koller csnväyot top, manuel aovo» 
track 20« total 

7.2,S   Rollar conveyor t 2 lin«» ench ISM x 

1000 vide supported to 600 um hicjh 

7.2.Î   f ¡onorali« < 2 uith 3-powcr boiate ©neh 
500 kg edacity 15.011 long 

7.2.5   fitralçhtcninr- presa C frane typo 
100 ton capacity 2ì! adii table 

7.2.C    straiçhtenlR'Ji pron», Post type 
200 T, 2H x 2il tûblo 

X 
IV 

IV 

V 

IV 
V 

IV 
V 

IV 
V 

IV 

I?.'1.''   - f c .. .4      . 

12; 

43 

40 

2f0,'Jí) i 

Jö î 

ir.2 

ICS ? 

4S0 

600 îV 
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X 
V 

7.2.7   Arc Air 6 wclüero-lary* casting» 

X - 1C00 rrn> 
1 -   750 i;r-¿> 
3 -   400 rap wöldera 

7.2*0   r^jnfljix infection, iorfcnbiQ 

7.2*9    Cvcrhuad creída 

1 - 13M cr^n x lor curator centro! 
1 - 1314 apra x ST 

3 way ^Ä/or, jxwJant control 

7.2.20 Shipping Defifc. ccalo 10 ton Cftp# 

7.2.U Grinding e^ij.^nt 3 wlng iraMO typa 

grinders cellar Fes « 6• - 125 2S up 
20" x 3" Kî;eûi 1 0tana grinder 
•irailar Fc;t 2-30 
30" ss 3" uSie-a 25 fil» 

1 otwwi grind©*, 2H0 30« x 2« Kox 12-30 V 
2 bemeb grlmior« 
5 hand crin Jera 

?»2.1¿ $ - Wotìc booth«. Main cleaning 

7.2*13 ¿arvic« - «ir 

- potrar, oloetrie 
- Oaa ond o¿ 

7.2.14 Jib crona, tee3* - $ ton 

Installation 

Sotad 

X 

XXX 

V 

IV 

III 
V 
V 

XXX 

Importad 

Tûiwan-inport 
Taiwan 

Installation 

«•$3,049,000 
7,000,000 

551,000 

MnX4,U4ÜtOOO 

141 1 

100 X 

120 £ 

2C3 1 

<•«•*/. 600 

72Ü ï-1 

CO X 

160 X 

100 X 

100 X 
20 r 
40 ? 

20 V 

40 X 
55 ? 
50 ? 

eo r~x 

2.73q_ 

9,12£ 
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ß. Relocate r^r-ratory «jrstì í\v.md<;y ccriœ 

XX 

ta 

9«  Service 

9.1 Suì>£i,-.vlca Power     4t«00 K«i9 connected load 

9.2 kiahU.r^ In buUdinja 

2\>ú?& arcs-a 
16 x CI    » 2,310 

( ZO « f.$    e«  lti,00 

21.5 » ai   «    « 
40 « 45    *  1,000 
8 lì 23    «»      134 

12 3ì   7    •*        04 

•« 5,970tt2 

03 ^iQhfcs e«* ìeoir 

37 lights » MWi»fOÖ0 ca* 

9*3   Air t;<vifìs 

9.4   Gas ft 02 piping 

9»5   Qua few? Iftdlo heating 

9.6   Rejw.ì--Axement oï Access to editing dopt & 
ec£¿í storage 

9#7   Tuo eis raid eholtc*» 

Total 

10. ¿crap Yard 

IO* 1    22 lütter opon crcna ¿e V5N runway 

&&luding utrvsS'.ura 
lits tell atleti 

Votai 

XX 

ir. 
XXX 

V 

2,000 

r»? »21 

XXX 120 

XV 140 

X s   soy 

X 40 

XX —JL& 
3,141 

000^ 

TI»,-« » •* 



- 105 

3 'I 

O O o o 
ri O 

** Cl O o m »."» 
H H fj 

* 

r* 
m 

f> 

C 

O 
l.-l 

o 
Ci 
O 

o 
'i 
o 

n 

O « 

Tí 
O 
O 

> 
O 

n 
c» 

O 
o 
o 

o 
o 

CIO ti o th O V o ríj   \? H 
" 

u> <:j <N| H O «; f.l   r-1 «,* 

VU CO 

tu 

H 

(A 

ti 

*»( 

0,1 
ù 
u 

! M 
!  '? 

's 
0' . «I ^ 
si á 

H¡ f-í 

.v»! ö 
l> i 'i 
n S 

n 
"I   S* 

« 

o 
o 
o 

o 
o 
o o 

I» 
o o 
m o; 
CJ CM 

O 
O 
O 

»1 

r» 
* 

o  o ^> o o r> o 
o  o o o o o o 
o o o o o o o *••»»».»„ 
Q    <\J r4 O O O O •} i« « o «o o y 
"1   « I tí <0 CJ OJ 

* * •• 
H IO O 

ooooooooi 
o   o   O   O   O   Ci   o   o 
oooooooo 

o o 
U o o o 

•> • 

»•* ai 

•> * 

••4 

CM N     S     Ç    ü    ^     H     " £  **»  »n o  o  »/>  e 
«    «   H   M    H    tì   « 
CI    t*\ n 

O 
a 
* 

M 
O 

O 
o 
o 
H 
O 

S o o o o 
o o o o 

w   o O « o 
O   <t» <íj o o 
»   S¡ o a M « o #H n f* 
•   • » * 

n »i + H 

o 
o 
o 

m 
O 
o 
o 

So o o o o o o o o O O o 
o o o o o o o 
S  *2 Q O o o <n 
ww v m LI o o 

IM   V» W   1*1 

O O O 
O O o 
o o o 

m • m 
O m ci 
r.) vi m 

•. •> •> 
OHM 

O O O 
O O O 
O O O 

O O o 
m o co 
«*» u o 

w 

—L, 
w 

if» H 

o 
o « 
tz o 
CM 

»• 

o 
o 
o 
« 

co 
r\i 
« 

ri 

o 

«4  **  3 

o  8* 
\» 

01 3 s *4   'A 

«H x) '1 4) 

n 0,0 a e? 

* 

1 
•4 

«5 

•»• 
•u 
H 
•H 
3 
¿4 

*-1 

ß 

>1 
t) 

u 
4i 

o 
C 
vi 
n 

Li 

A* 

r' 

H1 
•-i 
•a 

* 

el 
ti 

Ä 



- 106 - 

Daim.ví* i;   M   ¿^WT/JXAVIC : ì-HASES 

*.s,8 noJc:,.'.;.ili •-Tí o¿' iì.,j t ci:.Llng kUd ìcundry in to proc<;:l by 
phanes,  to ..Iííí¿J.Iá.,:I U.t:;Mr;'..ion ta present operations, to avetcl cv.-: 
cc¡iftcit:y    .., -U ths te.:,,! üí.VCíO;:;'.: £.,i'J to '.¿LnLzaza the capítol 
refaire J ; ;: *u*y ta» tir//:«,    ¿'ho i'i-iì&wiix-j ps:Gc¡«.\i.n ìK propesi. J A3 r, 
pCiiûibXo i     waclu    CU^,\? rriGrU'.-j ¿'«Je« ft), ¿o í'eaíiiblo, 

I«  riìnsa I 

XA    Ei,v*vv> ,:-of over fii;aa >.-cfcweeii cleaning and tacchino ofcqy 

1*2    Iimtula ena hc¡at tr::;;tiîrj furrucs 

1*3   Innt :11t, ahot blaßt; scnx» 

1*4 Piroc:u.Ai pre v*.J.c OC pcwsi; sourcea 

1.5    trenti ;vrj crr-ria or r/dra the runway en prônent cr^na ¿a this h 

1*6    Inslxi:{ lucilo dryii'ij fecilitioa ontí próvida for reerrajn^ewünt 
of editing dffipftrwwnt 

2«  Fhü&« IX 

2.1   Erccl. elidir.? en x/eafe aldo of ih« präsent foundry ovos the 
«xirUn? 4 nator roof end then roso the latter.    This ia to i^ 
installation of all orad sycte» pits end foundations xcrjaixeA 
for tuauro equipment 

2*2   Install shafceout una return sand syatcn* including ctor^yj« bina 
Ale» ¿natali sand rdlor, discharge belt,, elevator anJ belt 
batusca sand ayote a and column XI,    Install swing b*lü ana 
fill:lr*'j chutes for backing and facing sand. 

2*3 RolccAta Botivo oand dinger 

2*4 Incieli core oven» eo needed 

2*i ínstela, coro rooeu er MIO 

2.6 Incidi cora work b«cshc» and blowers a» needed 
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«1ÓSQ   III 

3.1 Instai stationary irnnd «linger 

3.2 totali tenporoty «»Id end fia* conveyor fr0 pwfcit del 
of «iiM ^a pattwrn to ctaUonnry M CteplotGU 

I bo «awed to nate bay for roîlov« snd f-attorn d«W. 

3.3 total* ovarii ^ d5llvecy ßmJ 5nnU ^^ ^ ^^ ^ 

3.4 Insttíí ene Jolt ^te,« BasWno vith roUttff c c_ ^ 

«on«raU for poocU*.    totali overhead 0and bin    *or «olcito 

«>y  OCR5îlK# 

3.6   total! IHM Qq«iF«ent in cWoa roor« «c arc »ir, wldar., 
•MU ?rtj»dars ou r^uircd to «sintsin output. 

»a» IV - ?* O0*t «ito«! bogio daaand ùt 25 . 50 cac ^ ^ ^^ 

4.1 Install ene .trip dr«t «achine, Hack conveyor, „old conveyer 
and coid and f las* ¡«aldina cran«. 

4.2 total* additional c»«» nakir,, and drying equipment. 

4.3 totett spill »and ratum sys'ce* under tho oand dinger. 

4.4 total! on« addifcicr.Pl heat treating furnace. 

4.5 totali convoyer ito and grinding stations in cleaning roca 
for railroad work. 

4.G   Inatti, ono »traighfconing press, 

»a». V . I^ltoad * equipment to 100 sets por «onth,   and ctlwr 
Volume increasing. 

5.1 total! second draw »«chino in unit 30 and skin dry oven. 

5.2 totali roll over/ end draw at ur*t 3A and car typ« Koid 
contee und transfer cars, flask rotum conveyor and «onorai!. 
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3.3 festen hanger typo ahoi bltìi,t c*Mnot, sarviec nenornii aar) 
testify}   crime. 

5.4 fcwJ.0 eras cutting, ¿tre aix end waldiua otatioas «a raqulcci 
ter v;-C-:ViÄö. 

5.5 Instil third l.cct boating furnace if capacity lo requirod. 

S .6   Set u.a coro convoya belt ««1 eciditioaal coro blower» and 
écrira ovens* 

5-7   testali flrinder« I-JHI additional clsonintj convoyes ileo for 
r*ilr*;:ui wetk» 

5»«   At vcîua« Increase» provid* grinding end repair wold stations 
te nr*í cast bay oí claiuiln? óapartacnt. 
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££Hiair X    ~    DEFÍIECIATIC;* Uli} TAKiîfi 

l« Present i- r=xcclû£ion; pec nenth 

Machinery ùjuipnent 

11,223 (lift) 

74.S54 <Û7£) 

tftÍ&5,777/roo» 

2* Proposer :>t*predatioa on Hew Facili tie» 

•uildiivjí» HT*4,222#00Q • 25 y*». • 169,000/yr«. 

• 14,050/mo, 

MW75,733,000 • 13 yffs.« 5,060,000/yr«. 

• 422,000/ao« 

I* fetal ü«pjf»ci*tion 

iuUdiiia I5,27J 

«•chantry ^iLpmmnt ^j¡su^, 
MMS2i,M7/i»o, 
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UXmUIT J- m C/SRHSAD Alte CORPCHATB COSTS 

Salary 

Service Cciifc 

Mataríais (i C&hers 

Depredatici 

Taxes $10*433    (2) 

Losa Cleliaa 

Off le« Distribution 

Corporate 

Total 
Fix«d 
Overheat 

1071 
Average 

31,700 (1) 

S3,393 

4,787 

85,777 

15,617 

28,012 

111,641 

130,647 

456,794 

Proposition X 
319T/WO 

31,700 

106,000 

5,270 

521,027 

96,500 

20,000 

133,000 

156,000 

1,073,297 

Kew Foundry 
45QT/n;û 

31,700 

106,000 

5,270 

521,027 

96,500 

28,000 

133,000 

156,000 
«MaMMMM» 

1,070,2y7 

(II  i 41,070, averugo salary cost charged 

te foundry Includes 17,500 cost for 

direct supervisory ctaff •    Since this 

MM includali in direct charge in thio 

•tudy it has boon deducted*    Balance 

hau beta increased by 20% to conponsate 

fe« future increases* 

(1) fas «alculated at 18*43% of Depreciation« 
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HZlll'ùXT l\ S ALUS  VALUi; 

1.  Kîiilrej..:.! Castings 

llñA. ¿&3&ÍU. jfr&ij ;U V£j¿¡XL£J¡t, 
Holutoe 200 275 SÌ»,eoo U'Bt '3,500 ÏÏT U, 100,000 
aide Frû^.c- 4.00 230 &2,000 4, C00 I,::-'îû,OC? 
Dfv,!:o liera 400 PO 20t000 1,000 4ü0,0c¡;; 
CC:iitOC   HiiùO 2C0 G6 13,2CO 1,320 25/2,00,, 
Coupler lie:,, 

Knuckle 

Loci; 

ZOO 

'200 

200 

loa 
37 

a 

20t000 

7P4C<0 
eoo 

200r200 

1,500 

5S5 
45 

300,00'; 

111,000 

4t024,0Jj 

lîa>e4 upen 100 ear acUs «. ¿virago 19,33/Jco; 

2. Avorfiçje ¿'ïîly, Auçju*t & Sept. 1371 
Present «¿cas oi' work 
Weight <Md Value of Ingots Exclude, 

Weicht 
CßpdC-'.cni) 
—»•»•m >MüWI wiÉiirfr 

649GSrr> July Steal Casting 

Alloy ¿&5«1 Casting 

Aug. Stoet tasting 

Alloy ¿isal Casting 

Sept. Stocl Citing 

Alloy Steel Casting 

25,507 

91,059 

11,772 

69,105 

291,923 

Total 

1,016,352 

COI,64a 

1,092,016 

264,173 

829,260 

4,231,760 • 14,470 kg 
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OiHiaiT H   t tíicnr AHAï.YJïS - CASH FLQ.í 

Annual IWL: « fjLtfst kiu; 

llofor EXHï-'i' t fer pretfit end loss statuent 

Crocs Profit". 

Lees Interact 

Anoctisctti.cn 
in IS yftrj¿ií 

Profit Böf C5CO 
Tax 

Prete»b Cpcratioa  Proposition I 
31Sr        450T 

Wr$S4,024        24,307,603        35,037,$«$ 

0,000,000 8,000,053 

5,350,000 5,350,003 

54,024       10,957,608        211687,3ft 

Incoia T*^ (14X) 

Net Profit 

115Ö0 2Sîi ^695,000, 5.430.0^ 

4fi,444 8,002,608        16,2S7,3!;6 

Not«) Abov« ceiculetion in b«jod upon, -iuta show» in 

EXHIBIT L. 
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wjiiaiï    \a 

mei-osmi.::   x 

Comparii«.•;; ci Operating Costs afc Hi Tons in now ¿«id oía í'cwidr,' 

(ilo rnilL'ü..:-.! work er aJ.lcJ voluso) 

Pror.^nt 

Avcvayû J.\3.'->3 1,SOG,170 

Labor C03L (¿nel* Supervision) 347,411 

ftatofriol CV.-.t - Indiucísls 30G,027 

Material C- :-i; - Direct 456,736 

Ovorhfead 491,464 

Total Cea* X,001,068 

Monthly C*c::s Profit 4,502 

Annual Crc£3 Profit 54,024 

l,GCG,17ö 

109>£00 

304i,ÜCO 

456,000 

4SS,724 
IN»«IMMMM( 

1,495,794 

110,370 

1,324,012 

estimateci added depreciation & taxes 

Building        3,442,000 

33,335,000 

137,000 

2,220,000 

2,357,600 

JE&2L 

25,400 

408,000 

433,400. 

Xnterot cu Loan £10% 3,070,CC0 
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118 - EXHIBIT I) 

Fi-ETAL í;í-:.;S¡!íí¡:O ütVELüriiEiiT CEHTRE 

IODI     IAO  NAN    MICI.••.A,.    • ADIIVIII,.;,    UlttAII,    HI!.     I>,"IMII.;     or   CHINA 

YOU»   HEK; 

P.O.BOX:   On.'!?   KAOHSIUi- 
."-»:• a  VAIHI i 

CAMLtr MIIT       K»OM-ilur, 
MIIJCJ        1 Alt'l I 

Til :K*oll'.lllllri;;i;'lp,'  ?. 
rAICl.l:/! tini.vi 

OUR   RFFI 

June  2 ,   197Í 

Mr .   '.:'<•• i    r. í ,;.ri_.    i ,ijQ 

Lrer.; i dint: 
T.   M.   M.    c. 
Kaoh:;i. u:iy 

Subject:   New   SU: e I   Foundry . j^ronop ;H : ¡ o n   II 

Supplément   to   Report   of   ,.pril   30,   1972 

Dear Mr.   Lee, 

1. 

2. 

3. 

4. 

ure   three  copies   of 
oí   the proposed   new 

Attached 
analysis 

erected   on  a  new site.     The 
elude   the  relocation of   the  iron  foundry   and  operatine 
costs   have been calculated  on   that basis. 

a   report   covering  an 
steel   foundry   to be 

planning   does   not   in- 

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  steel   foundry   is  far 
from  being   an   attractive  proposition   financially 
There   is   no guarantee of   sufficient  volume   to assure 
repayment  of  the interest  and  amortization   cost  of the 
invested  capital.     Substantial   losses   are  almost 
guaranteed  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 facilitic-s. 
Quality   improvement  will   lead  also to  reduced  costs.     Thu: 
as modernization of   facilities   progresses   so  will  quality 
improvement.     This  will  permit   an increased  volume of 
orders   and  improved  profit  potential. 
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AL INDUSTRIES DEVELOPMENT CENTRE 
»OMAN   HK.HWAV,   KAOHSIUNQ,    TAIWAN.    THE   RI".PUBLIC   OF   CHINA 

P.O.UOX:   0023?    KAOHSIUNO 
33S0    TAIPEI 

CARLE:        MIDC       KAOHilUN'l 
MIDC       TAIPÏI 

TELlKAOHMUMQ  iîl II-H .??!!:> & |      -, 
TAifr:i:7i J1U1.71 Jin.   -/i J!  '-, 

OUR   BEF: 

5. Although the correction of condit 
foundry is the most urgent projec 
improvement cf the iron foundry f 
overlooked. Before undertaking a 
the program it is considered advi 
plete longrange study of the enti 
This must evaluate the economics 
modernization of existing plants, 
of combined iron and steel operat 
plants and  a  time  schedule for  ac 

ions   in  the steel 
t,   the  importance  of 
acuities cannot  be 
ny   single phase of 
sable   to make  a  con- 
re   foundry operation. 
of   relocation versus 
the  cost advantaqe 

ions  versus  separate 
complishment. 

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

Sincerely yours, 

Herbert  E. Cragin,   Jr. 
Expert - Foundry 
Ü.   N.   I.  D.  0. 

End. 

HEC/8C 
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LIST   Of*   EXHIBITS 

A.     Buildiru:   and   Kquiprront.  Costs 

B.     Manning 

C. Operating Cost Summary 

D. Overhead and Fixed 

E.- Profit and Loss Calculations 

F. Break Even Chart 

G. Drawings      SK FE 61-C-0118 

FE 61-E-0119 

1/ 

1/ 

\J Thai* drawinfg art anntxad as part of final rtport| pi 
raftr to pa«« 236. 
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Proposition   II 

New  Stetti  Foundry 

Reference  Drawings   SK FE 61-C-0118 
1/ 

6I-E-OII9- 

Summary 

2.1 A new  steel  foundry  is  estimated  to cost   nearly USS4,500  000 
excluding   the  cost  of  the land. ' 

1.2 Designed  for  castings  from 1  kg   to 6 tons   in both  jobbing 

and production quantities  the  foundry will   have a capacity 
on one  shift  for  up  to 900  tons   per month. 

1.3 Estimated  operating  costs  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: 

Present  Operation 
Proposition I 

Proposition II 

Ton/Mo. 

Ill 
319 

450 

450 

600 

750 

900 

Cost/ton 

NTS14.400 

11,300 

9,950 
11,127 

9,766 

8,939 

8,549 

1.4 At an average  sales value of 16.45 per kg,   sales volume of 

I       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. 

M It is not possible to develop this much new business until 
I       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   level. 

V Annexed as part of final r.port| pi«Me r,fer to paLgt> 236f 
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1.6 Modernisation   oí   the existing  steel  foundry in step-   with 
a  primary  qoal   oí   quality  improvement  would appear   a   more 

prudent  decision now.     When   the  incoming   business demand 

has   the   moderni notion foundry operating   at capacity,    a 

new   foundry   at   a   separóte  location could   be considered. 
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Facilities 

2.1  A building   covering  em  area  of  6,625  square  meters   ir,  required 
to provide   for  the present  demand and  future expansion.     While 
further   study may dictate   changer, in  the   layout  and   disposition 
of equipment ,   the  floor   space  planned   cannot  be reduced   subs- 
tantially   if   the production  equipment  as   proposed   is   to be 
installed. 

? .2 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  relocated  and 
equipped  with high  powered  transformer''the  demand 
requires. 

2.2.3 Ladle  heating,   inside  scrap storage,   charge  make  up 
scale   have been  planned  all  serviced   by overhead   crane. 

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

2.3.1 Initially,   the molding  is to be  planned for maximum 
flexibility for  jobbing work.    As  demand develops  and 
increases^ production molding facilities can  be  installed. 

2.3.2 The molding units planned for the completed  foundry arc: 

1. 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 
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2.4 It is  anticipated   that molciinq will  bo   converted  to green 

and skin dried   sand.     Sand preparation   storage and delivery 

with a capacity  of   a  about 60  tons  per  hour  is essential  to 
assure molding   productivity. 

2.5 All core making  ii;   to be separated   from  molding  and  concentra 

in location where  delivery of cores  to molding will  require 
»in.imum   travel. 

2.6 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. 

2.7 Costs  of buildings  and equipment by department  are detailed 
in Exhibit A. 



- 125 - 

|3.  Installation Phases 

3.1  It will be necessary  that  practically the  entire building  be 
erected  at first,   although  certain areas 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. 
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4.   Operating  Costs 

4.1 Manning has been  do vol oped at   each  of  the operating volumes 
as   shown   in exhibit  B.     Since  equipment must he   operated with 
reasonable  efficiency   and at   least   a  full   shift^different 
combinations of  molding   facilities;   have been  r.elected   to yici 
the   tons  produced.     In  practice  it   is  possible   to  split   shift; 
between machines  or  operate on  alternate days when volume is 

'    low. 

4.2 The  molding conditions  used  are  as  follows: 

Tons/Month 

•       . .    .. 450 600 750 900 
Unit 1 7.2 7.2 7.2 19.6 

2 162 304 304 304 
3A 166.5 175.3 326 389 
3B 73.6 73.6 73.6 147.5 
4 39.9 39.9 39.9 39.9 

450 600 750 900 

4.3 The  above  tonnage  is to be produced  by manning  as  shown in 
Exhibit B. 

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

Unit 1 105 mold s/day 14/hr. 

2 150 H H 20/hr. 

3A 80 ti n 10.6/hr. 

3B 25 N u 3.3/hr. 

4 4 N n 

4.5 Melting 

Liquid metal is to be required  and  supplied as shown below 
based upon an approximate 5 ton heat. 
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• 450 600 750 900 

No Heats 6 8 10 12 

Average  weight 5.15T 5. 24 5.3 5.17 

Furnaces  Hours 18 24 30 36 

Furnace  #1 9  h 8 16 18 

Furnace #2 9  h 16 14 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 ISO 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:     (Costs  include fixed  and overhead) 

Man h our s per ton Cost per ton 

450 

600 

750 

900 

64 

57 

56 

55 

NT$11,127 

9,766 

8,939 

8,549 
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5.   Profit   etnei   Loss  Calculations 

5.1   Sales  value has boon  assumed from  the  calculations made   in 
Trop.   1   as  follows: 

111   T Existing  work 

203        RR   100  car   sois 

131       new work 

Average  at  450   T/ 

14.470   (average July 

19.33 

13.50 

-  Sept, 

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 NTS1 ,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 ,   intere 

and  amortization,   will  be deducted  from gross profit  prior tc 
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 
existing  foundry will  provide a break  even  considering 
investment cost at  about half the volume needed for  a new 
foundry : 

Annual  Sales 
Tons/year      NT$1,000 

Annual  Net 

Profit  after 
tax 

Present Foundry 
Prop.   I. 

Prop.   II. 

1,331 19,272 46,444 

2,880 47,376 0 

3,828 67,562 8,082,608 

5,400 88,741 16,257,396 

5,400 88,741 -1,814 ,520 (loss)- 
5,568 91,594 0 

7,200 118,440 13,231,260 

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 breakover,   chart  shown   in 
Exhibit  F.  in  which   average   investment  interest over   15  years 
is used.     The   impact  of a drop  in  average   sales value  fron 
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 minus, during  the first   few  years,   interest 
costs close to   first  year charges  ,nust be  used   instead  of 
the average.     Thus  to breakeven   a  greater  volume from  between 
392 tons  up to   about  460 tons per month  will  be needed.     This 
«leans an  Mediate large increase  in orders  to  avoid   substantial 
XOSSGS • 
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6.  Conclusions   and Recommendations 

6.1 The new   foundry  Proposition  II   will   have a  normal   capacity 
of   900   tons  per month  at   an  average   cost of   less   than 
NT$9  per  kg. 

6.2 Unless   firm  guarantees  of   at  least   400  tons  per month   at   a 
sales  value  of  15   to  16  NT per  kg  can  be obtained   this 
project   appears  too  hazardous   a  venture.     Operating  this 
new facility even  if  only partly   equipped       nt less  than 
150  tons  per month   will  produce   substantial  cash   losr.es. 

6.3 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. 

6.4 It is  recommended  that steps be  taken now to develop plans 
for  the  modernization of  the existing   iron  and steel foundrii 
Future  relocation of both foundries must be postponed until 
the economic feasibility can be  assured. 
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EXHIBIT A 

BUILDING   AND  EQUIPMENT  COSTS 

In NTSIOOO 
1. Buildings  and Site  Development 24,082 

2. Melting                                               * 13,585 

3. Molding 10,774 

4. Sand  System 15,471 

5. Sand  Storage 3,463 

*.    Core Department 5,468 

7. Cleaning Room 25,144 

8. Service - Power,  Lighting 7,250 

9. Scrap Yard 11OOO 

10. Laboratory 1,900 

11. Pattern Shop 800 

12. Maintenance  Shop 600 

13. Office 160 

14. Lunch  Room  & Lockers 200 

15. Air Raid Shelters 400 

111,097 

Installation 25,474 

Engineering 13,000 

Freight * Import Duty 25% 12,000 

Contingency 10% 16.157 

Total 177,728 

Equivalent US$4,443,200 



EXHIBIT  B 

MANNING  -   INCLUDING  SBPEKVIS10N 

450 600 750 900 

Melting 16 23 28 41 

Molding  Direct 14 16 t 17 22 

Indirect 17V 22 28 33 

Core 

Direct 12 13 . I4 15 

Indirect 8»j 9 14 15 

Cleaning 

Direct 33 42 54 62 

Indirect 20 22 29 33 

Maintenance 9 10 11 12 

Pattern S 9 11 12 

Yard £  Service 12 12 15 .J! 
151 178 221 260 

Han hours/ton 64 57 56 55 

at 190 hrs/mo. 

Direct 59 71 85 99 

Indirect 92 107 136 161 



EXHIBIT C 
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OPERATING  COST  SUMMARY 

TONS PER  MONTH 450 600 750 900 

NTS per   ton  of  good  castings 

Direct Labor 346.50 306.50 ¿90.10 282.00 

Indirect Labor 483.00 422.25 413.00 405.00 

Supervision 110.50 94.25 86.90 83.00 

Total 940.00 823.00 790.00 770.00 

Indirect Materials 

Power . 823.00 820.00 767.00 751.00 

Foundry  -  Sand 666.00 653.00 646.00 719.00 

Other 350.00 350.00 350.00 350.00 

Core Room 600.00 550.00 525.00 500.00 

Cleaning 348.00 332.00 319.00 305.00 

Maintenance 140.00 135.00 130.00 130.00 

Total 2,927.00 2,840.00  2 ,737.00 2,755.00 

Direct Material 

Tons Carbon 

Tons Alloy 

340 
950,400 

90 
835.290 

510                      660 
1,346,400     1,742 

90                       90 
835.290         835 

eoo 
,400     2,112,000 

100 
.290          928.100 

Average Cost per Ton 

Total Operating 

Cost/Ton 

1,785,690      2,181,690     2,577,690     3,040,100 

3,968 3,636 3,437 3,378 

9,835 7,299 6,964 6.S03 
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EXHIBIT D 

Overhead and Fixed 

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

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

not shown.) 

Salary Cost 

Service Cost 

Materials  &  Obhers 

Depreciation 

Taxes £18.43% of 
depreciation 

Loss  Claims 

Office distribution 

NTÍ31.700 /month 

50,000 

5,270 

920,400 

170,000 

150,000 

133,000 

Corporate distribution  156,000 

Total 1,481,370 
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KXMUVIT r 

1. 

the   iîtoel   Foundry Ti di;nlr;, 

ort   nil 

Chou» r,   Iron ,^d   Sieri   CQI.-I: pny Limi ed,   KWltinr _ 
12,   13 Apri]   Wjï  : *"* 

Private  enterprise.     Stool   foundry retirai; ir.olòijv .nachi^ ry 
Band prenajvljon,   core naUnfï and (Irving.     Seriole "ciuffi <M .:.;Cy 
in heat   tre-tin^ equipment,  particularly  for audenitic 
mangi, ne se rU.fl   where  temperature cor, i rol   is non  ixirtent. 
Procedure lor maní-anee« e! eoi mut.t b<»  ¡nodi fi od to a:-::.uro 
good quality.     In depth study needed  to  develop workable 
solutions to moderni r,at i on.    Presently   exportine to  South 
iàst Asia market. 

2, Pah Yunft Stool   Ilanufacturin,-: Cornr ray Kaehsiunr 
7 April   1972 

Foundry  operations occupy two email  areas in the end of two 
buildings.    Foundry only secondary to  ingots end rolled 
productB and could be  abandoned as a viable foundry  industry 
develops in the Kaohsiunß area. 

3« Wan l-unr. Steel  and Iron Corporation, T-.i nei 

11,  12 April 1972 

A privately ovmed  enterprise,  this operation is tho most 
productive foundry in Taiwan.    Well over half of the out-ut  .¡s 
exported to the  L'SA and others demonstrating acceptable 
quality,   but only after excessive chipping ara ?,r indine,     ''rnduction 
volume over three times the output of other steel, foundries. 
Producing castings in ^reen sand and skin dried molds and  S.-H.A 

sodium silicate.     Extensive rearrangement and  improvement  of 
facilities will  be essential  for continued growth and  paH-i r O-Hy 
to improve foundry quality and  reduce  ct-sts.     Growth is  fear1ilo ' 
in present location but rust bo pla.nno.i  carefully to rnininir.n 
disruption and the most  effective plan. 

4» Taiwan Machinery Manufacturing Coarany 

Covered in depth in first part of this report and -previous interim 
reports. 

5» Taiwan Ship Building Company.   Kecrun/r.   Pec.  18 

10 April 1972 

A new foundry has been planned by thr.  Btaff for relocation  to 
the site of tho main shipbuilding yard   since the r.ite of the 
old foundry is to be disposed of.    Although relocation is er¡s*r.tial 
it is also considered  essential to provide improved nerf or ance 
and capacity and to provide some economic justification for the 
change.     Molding machinery,  sand reclrmc.tion ?.!.'. rr.turn,  properly 
controlled heat treatinc equipment are considered as bacie reedt. 
in a new shop. 

J 
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6. Tiinr!'>. tro') Works »anüHiunr 

31 March,   },   Pf>  A.-ril   197^ 

The  fournir/  oulp'ii   ir- a  i-rmll   pari of the  total   product.     However, 
the volume of i:i;ot mouldr; and ¡;1.<-cl   and  iron  rolls is substantial 
and  important  io  i ) <• ce ;>ar.y ar v:c: 11  as  to the ste^l  industry. 
It  ir, co:uvi un-cil   vivi .able for tho foundry  to conoen ti .-te on 
thiu ciar;:   ci   work.     Steri  cairtinr: out/ut   is  piali   rr.d   rot   of 
good quality.     î'oldni!- r.y-xhinery,   nand  preparation and  cere 
making equi-. -Tiit  are needed for inprovcnont.     »'lana made recently 
for a  lar¿:e   fou:i:!ry  complex  to  produce  enrine blocks md  liredis, 
miscellaneous iron  and  steel castin^s,   iroi and  steel   rollr. end 
in»'ot mould:, do not  appear to be very  nound.     Too much cc.  acity 
with too  small  a market  could make this a very unprofitable 
operation. 

Va Chou Steel  Panufacturinr: Company Limited,   Kfohsiunr 

27,  28 Karch 1972 

Generalized plans for expansion to provide for conversion to 
Creen sand  n.oldinp and additional  space for cle-ninß and  heat 
treating castings are not in sufficient detail.    It iß essential 
that all machinery,   conveying facilities,   furnaces etc.,  be  shown 
to assure an adequate and efficient  layout.     Productivity among 
workers is good.     Although hand tools are used exclusively,   they 
are of a heavy duty design and perform effectively.    Surface 
quality  improvement will  not occur until   improvement  is made. 
Catiting soundness is good but surface appearance is not better 
than other foundries. 

Copies of technical reports to each foundry ar« appended to tbii 
Exhibit under identifying number«. 
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ETAL INDUSTRIES DEVELKENT CEfíTíiE 
)1     K«0 IMH   Mli_.ll.VAY,    KAOHMUNn,     IAIWAN.    Til:     (ílll)IH-IC    OK   CHIMA 

p.o.uox: oo?j3 KAOMsiiiria 
MIO   TA.I'll 

CAnt-tr:      MI.K.     K AOH'UU'.I 
MIL».      1 All'i I 

T f L : K A O H f. 111H í i  2 ï 11 :> í.  ? ;> . 1 / i 
IAII'1 I   /.-tili.   71  H«.! 

oun  ne»': 

Hay 15, 1972 

Mr. T. S. Chou, Chr-iruan of tho Coard 
CIiou's Iron nid Steol Co., Ltd. 
1C7 Pc Lou I load 
Keelun.3, Toiticn 

Doar Sir, 

Thonk you for permitting Mr. M. L 
ßosaorch Xnrit.xi.uto and tho writ¿ 
end 13th.    liossrs Chao, Mou, 
a lot of t.ú:a with us.    Ti 
to many of t!íO question 
will bo holpful to bet 

j\of tlíáSÍK>fcal Industrias 
lit your\*5rî:a o.i Attrai 12 
cu ware uoot helprei unrl cparre 

cftCí'j^ú.'iiuifc coverò t.'cítc.ii.;>d c¡i0'»;aia 
<y ^í)ur capublà staff.    Wo hopo tliuy 

rgonizotion. 

V/e feol thet if 
foundries en 
•f hoavy 5.IU!íA;¡ 
•odernizati.fi: 
develop a CJCSN 
vili fit into 

/¡lothocto ond equipment in tho r.tool 
(x. to support the contir.f•;*.,-!-; rivs.v.'j 

in tho ccTuvtry.    To assure tho ordorly lr,l oí*ortivo 
i îifïddry,  detailed planning tiust bo unc'oricìicr» to 

<y..x.    In this way ovory etep of iaprovc¡.:ont 
ici pion. 

We beliovo a feaeiblo growth plan can be dovoloped for your foundry whir- 
can yield dividends in lower costs and higher profit.    Uniortur.aiciy, 
-tho alternato of no improvement will comnit the operation to a non 
eonpotitivo cost and quality oporation eventually. 

Ito are prepared to assist you in developing) plans for rcodcrrûzotion 
«nd in consulting with your etoff on quality and nothods improvement. 
Ilo would bo plccsed to neot with you to discus* arrangeaonts for 
«ndortakino any Gtudiea you deem advisable. 

Thank you for your holp and we hope the attached will be uooful. 

Cnol. 

Sincerely yours, 

Herbert. E. Cragin, Jf. 
Export- Foundry 
U. N. X. D. 0. 
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Chou»»   Iron d Stcol Co., Ltd. 
VisJ* April .12, 13, 1972 

1.   rtoltíng Pructico -   Au.tenitic M<m0ono« Stool 

etcol ««oit Pr ccrap with iJ,«, b„>Lí« Î    í     ^l^U r^n^mvo 

»tor» or cvoilufalo ir, t,Se\¿1VrAJ nííutcw.cí ';"T7!! "^ 
clíUi-se should fco planned to Sn?u- iÎÎV-6 " Ui.»''-y"' •o 
«onwoted .in  the foundry     TS r""' tho P*íc f n'J r^ -•- Of t.'¡o ciucce.       TOUnur/»    Tu» ncíatiunj ehoulü |, ,V!t r.,:<v;:J f/j;: 

tho bou«, to r^ií îitïïo^'^ÏSÄ*l^ **«'":* 
is nctfod to tho chorno ot tho stari     r<        ^    ^ !"   ^-^» 

puriiculcrly fer hoavw e«2-«ïî  i        J
s.B<:{in'    Cc'^"* c«:ur.;l 

ÏÏSf- V   W,ul° nBnflonc8o may be ovor 11 Tí* ïï       a• WAAA
 "3 

corUin forronaongenoso in odditis +¡+í f'1 r; >'-^ !' Jiuc» 
fftwolloy.    Sin« r,0?t ov tho tìuÌL wm'F1^ !'j''* «*-!• 
tlc<j it way nlco bo odviaosÏÏ +¡ i iU  ia losl -° ^* 

«angore, vhile kooping LlL^ll£Z\tí^ ^^ "* 

M   ftaolly u.od forro-alloy. i„ pro¿ücing ^^ ^ ^ 

C Hn        Si p 
Hl8h Corbon Ferro Konganco    6.0/8.0   75.0/CO   1.S0        *,.       ^ 

• " .»Ac /5.0/K. W.8     tl«.   >2S 

«Ik^taCM. .5/2.0    «^   ^^ 

FT^-SíUCC., 4KS íl/aJ      . ^^ ^ 

•Ä10%œ.th• eo^rt' «""""* -IM for Pi„P¡r
J 

" SA'íSÍ
1
S%1*í1«¡ trr «-pi«« of „.**«. 

... t„o „„„. eet „; ssTbrj1: sssr^Äs-.., 
C - 1.05 to 1.3$! 
Hn - 11. to 14.0 
SI - 1.00 Mx. 
P - .07 Mx. 
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I'D:,war,   it will L"î cclvir^Mo to net inaro rcolr.*.r.tivo l.fuito 
in tira   toi'ndr/ i\.io:orrííí>ij  !o  provi.iio ííMí liait p^y voyance 
in Rc¿-vico concis,tent with the uost dooireblo propertioc ost 

Close c Mn Si 

A 1.10/1.13   12.5/13.5   1.00 BOX. -For heavy cc.-ctions 
larflo causing 

B l.lC/l.22   13.0/14.0   1.00 tsax. «For rw::in;i'i 
toijflinosr. cvid  it.:{.-•/ 
rooiotonco 

C 1.20/1.26   12.0/1.3.0   1.00 oax. ~!!iacollcirtcr,y» 
rwn{j«ina3o rieri 
CLofinya 

1.6   The CiJJiiion of up to 1,75 chjro.Jii.ura IKIO boon employed for i.:any 
yoors as ono vjciy to reduco  flow cuci i...';îrovo tl'.o ob/rocion 
rcsir.tcncs of cu3tcnt.ic n^rrjanöE-o  stcjì.    (toroikr.r.yutoiy U. S, 
foundries havo pronotcd thitt addition ot no e:;i%-a cost to tho 
cuato:nor.    It ic felt tlict v/hilo clircniur.» dnra increeje Rrinnll 
bardilo s» cbout £0 poinia on J reduce» iiio initio! iv.cw. it will n~<fc 
work fiorden ony fester tliun unalloyed nannanoùo fttool»    AM heavy 
sections one!particularly if carbon i» on iho liif'i-?r cud of tho ro«v 
it r.uiy not be possible to fully cbïoïb the ccvì;ioos durir.y hoot 
treat ¡?ant end ductility will be roduood.    It Hcs ciweys h:r.n our 
opinion that with corLon cvor 1.23, o properly heat trootcd 
unclloyod composition will provide oo good lito oo with ciivouiuo. 

2»     Pouring practico-austontic manganeso steol 

2*1   Pouring toaporaturei uust bo ..* controle:! so thut costings oro 
poured at as low o tenpnreiuro ao possible concictont with 
filling the Bold properly. 

2*2   It As not possiblo to refina the groin structure by hoot trsatnant 
thoroforo, strict cdhoronce to toraportituro control in pouring ic 
ossontial to produco ca&tin^a having cpti»jn pro,*>artio3.   Grcin 
•Izo control depends upon tho pourir»:; tanporoturo as woll 03 tho 
rato of cooling.   Laroo cuatinrjs covering a bin croa rauct ba poured 

v ot a higher temperature thwn thick sectioned cf.'iviings.   Cut 
becouso of noro vapid cooling, a fine grained etructuro con result. 

2*3   It is advisable for tho foundry to dcvolon ito o-.fn sot of standard.. 
It is subastad that tost bur »old» for groin oiso evaluation bo 
Bade up and poured at different tampm-atures os rocordod by optici! 
te or Innereien pyronotcr.    Cars noy thon bo vrccturod and iha 
groin size reportod.   An opproxiooto relationship is shown below. 

Coarse collimar - 
_Pourlnn Jcnocraturo^ 
1,600° to 1,635°C 

Medio* coarse 1,525° to 1,¿00° 

lîodiuo) fins 1,490° te 1,525° 

Fins 1,460° te 1,490* 

i 



-. 143 - 

2.4 

2.5 

M.«c«w^««.'«srKiss ¿í'ffisi:1 
Opt tO freoz« at o- in thn  mv-l-,       (V   »t     /     »        '.     , 

•topp«« refracto^ foil«ro AM; sï^^Ld. 

Although ibero ore disadvantage to tho uso of o•„ iodic-- 
the tbwvfim of ttongancto «tool can ta controller;.' 

Coating handling km chctkoout to [feat Tracing Furnace 

^Jcœt
BAcan b° ánoMá * «* *•'»» 

t,u»u*ii[)S «un ti-noroncos m ducknoso or CVDIíí« .»'.«i,, 
where „overo mlduol casting Proseo* rey bo pro^nïr 

3,3   íí ÌÌ iÚV'mM° *!ífnoto »«ovo thoíe castina fron the cold 

ESSA      °rîd ,>o;loa ond transferred to o furnace heated to tho save temperature. »uxnace 

3*4   Kîîrî 8l?W not b3 C°* cut f^» cestir,• until 0f*or heat trcataent.   Qocauso of tha hrittin i-«« .       - !."or 

• Hfof Sr »SS MS*^ ?" * b0 --vedlL the 
hiÍL.     •     "    ut r5° C cnd cleenod.    Tho riser will 
be gas cu frota tho costing leaving no JG3Ö thon £3 nî «? 

-     over JOO C, Castings will thon be transferred to tho hont 
..treating furnaco while still hot. ,w,drwa *° •o noat 

<•     Heat treotaoflt of mngonos« steel 

4#I   2Sïî-STtri,t*eo,wl*t* in hcc,tinö tbo C08tir»9 «*<*• the ou.temtizing twperoture followed by a rapid quench in 
voter. 

4*2   Because, of tho brittle nature and low &ir*nnth «f -o -, * 
swncganoso stool ond the low heat trïï^iï   9Î cf:C03t 
can be e«üy c«rt»d E ÄK?*^• ?^ra!0' ««tlnoa 

/ 

hour     i.w„„ï.,       t • ' ** B,,auAC D<> »»!)* below r,SwC per hour.    Koroolly coclings aro to bo hooted ct 30°C »or^ 
hour to   OOCvhon tho rata con bo increawd to 50CC     Tf 
load is hewer costing« arc hoovy ii ic t(dvisoblc to 
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4.3    If carbon ir, hf'.,h (1.25 to 1.30) it vi.lt be nec<:ascry to 
heat i.tsre slouiy than above end hold castinns ut r.ujnch 
towporatuxO cibut.it 'M/-> lorvjor to be suro oí esrbiuo üoluixtM, 

4f4    A dupla test for proper treatment io tho ur?e of 20.:r: ;;2C::. 
x300r.r.n tosí boro,    Those con bo cnut on c.'z'.i dent of ixvai 
and Iiôac •;.*•''£< ced with the ES cestinns.    LCJí- should br¡ud 
ICO    oround o 2tü:n pifi íiiU vithout failure. 

5,     DeK3:;r» of Monr.cncso ctcol continus 

5.1 Thilo it ir. in¡yjrtcnt to adhere to good steel casting 
dosign principles serao sprcicd resírAciís^r. do aprj.ly becuirii 
of tíia chax-ciCuuniticü of uungunose stcoi. 

5.2 Uoovv sections nust ho located so that adequato risors 
con bo applied end ousily rosrovsd. 

5.3 The c^ootor susceptibility of tho noter.*."! to hot tearing 
makes elimination of all internal ebctn compra nsüsntir;!. 
Also linear shrinhng-3 at 1/40 \*ill o'cvalcp r.ironsos end 
hot tears on cooling unless cold restreint .in rc-ñovocl by 
soft cores and early loosening of sand in ¡r.old and oround 
heavy risers end gato. 

5.4 Pattorn dosi«« where possible should perai i wearing cor Freo 
to be east in drag.    Because,  riser« prenoto slow cooling 
end coareo grain, ricers should not be pluced on wyorinj 
«id« of casting if possible. 

6«     Successful nociernizotion and oxponsion progress for foundries. 
must havo detailed plonrdng to assure orderly ivowth.    This is 
os true in USA as in Taiwan.    Foundries who \Y-X-IQ   bought no« 
machinery or roarrannod the existing plant without developing 
a total plan have failed tr accomplish tho goal of iiiprovonent. 

6.1 V.'o believo substantial improvement in quality and cost Ì3 
obtainable by changes in rcathod,  rcarrcit^xwit of cqui^-ni 
and by tha introduction of lient¿d mechanization in ooldiny 

(        and core naking, 

6.2 Hoot treatment furnaces must be provided with automatic 
temperature end burner control.    Furncco design end burner 

•., orrangecdnt oust próvido a uni form teispurcturo through tout 
I   the oad. 

7m   'it ie considered experimental work on sand aatcrials and binders 
is essential to iaprove surface quality.    For r.;ost castings tho 
boso sand is too coorso.   Docausa of the lack of cor.i?actil>ility 

,©f uodiuw-oilicato sand, tho mold prosonts a coarse open turfocc 
to tfio natal,   ßurnod on sand, erosion and inclusions naturally 
result. ' 

••• 
i 
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G,   l'.orkota 

8.1 There» is o sub3tontiol morkot for ansíenmele nonronooa oí.-}.il 
in tho nining industry íhroi'r.h out South Cor t AS>.M.    Cc¡..oir.., 
rock quorricr, tin rnd gold drodnj.ng end other r.ì:.tcuig nil u.; > 
subsír.níiul tontiajies.    Furthor pone trovieri in this, uíu-her. r.'a,, dopend o¡ 
nodorn nothocls end rigid control of proeoos. 

8.2 An output of lOO/iSD tons por month i& not sufficier/: to prvi-lt 
tho economic Juotífieotion of c tjojor invo3tr.iont ¿:t TAOúcxr.Lí'-.rio.u 
As wocijc'iizotion is introduced enpecity io incr:.: -r- !.    An 
cssossuvnt of tho totol norkot pcnetrctjcri ovo» te-ily ¡v^-nhl:» 
should bu Liado to pornit pvopor financie-.! analy-vì» of the 
projoct. 

0.3   Corialttly with costing quality mooting international standn-wls 
and wit» an officient productivo unit,  cùwpatitivj r.tilos »>;-*.'in*-; 
and out put will assure tho availability of orderr, to fill 
tho ccpucity. 

0.4   Further a norkotting concept must Is developed V;!K-.VC knov;] odrocbj o 
founury enainoors particípalo in tho scio of tta ! .coJucfc to ...'• 
tho us&r.    Dovoloping a propor understanding of *:>•-.• ncods ov l!-o 
ciMtonar is osoontial.    On tho other hnnd tho cua.'.intj uc-ov r.»wst. 
be oducatcd in what stool casting» con do for hir.i cnii how Loot 
to apply tito substantial technology avciiablo to .'-¡¡.prove \,i* 
own of «rations. 

Mangonee« Steel Plates for Jaw Crashers. 

It is essential for offoctivo performonco of both the crusher end 
ac/nganese platos that tho jaws bo proporly seated on fcha pit;vjn onj 
crushor frouo*    Tho }ow crusher derivata its enorgy from *he heavy 
pAlcwn coating ond houvy froao.   If tho jov nust'seoi .Iteolv each 
cyclo of tira pitnan because it is not flat, lose of efficiency of 
the crushor occurs.    Therefore tho backs of both fixed und ucvubio 
Jews should be pochine jjround to close tolorcnces.    Tiioco toloruüsee 
will vaxy fron -lúa to nor more thar&Rim or larejo Jaws,    N'omaUy 
a planer type of orindor is used with a motor driven whool mounted 
on the cross head. 

LO. Improved core drying could be obtained by a redesign of the present 
snail oven to provide o hot air blower to ror.irculoto tho boatod 
*£   A »hernostal to control hoot input would ioprovo tmiforaity 

or heating« 
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Nan  Lung   Steel   and   Iro.»  Corp. 

Observations   and   Recommendations 

Visit April   11   ond   12,   1972 

- Mr.   C.  M.   Lee,   General  Manager 

- Mr.   C.   H.   Loh,   Plant  Manager 

1.   Core Making   and Core   Sends 

Improvement   in  surface  finish,   elimination of  lumps  and fused   send 

in the cored  pin holes  of  tread  or  crawler shoes  is needed.     ciearH 

time and  costs  are  high.     The  extra work needed  to  clean the holes 

free 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. 

Ihe present hand methods of producing shell  cores are slow and 
will not  yield  consistent  thickness or quality. 

1.2 A simple arrangement is proposed which can be assembled at 
•inimum 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 
•re attached to the back of the core box halves.    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 opens 
the box for core withdrawal. 
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Since,  most  of   the   tread  shoes boing  produced   are  standard   items, 
boxes can be made   up  and heaters mounted   perniai cntly.     It   i :;, 

believed  the  cost  of  the equipment  and  the  needed  core  boxes 

will  be more  than   offset by  the  savings   in   cleaning. 

[.3 i/here quantities   are   small or  future  demand   is   unknown   it  may 

still  be necessary   to  use either  oil   sand   or  C02   hardened, 

sodium silicate   sand.     In either  case   a   finer   sand   should  be 

used.     An APS   60   to  G5  GFN would be  desirable  if  possible. 

Fwu Long fine  is  close  to this but may not  be  of  good  enough 
quality. 

1.4 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. 

1.5 The  simplicity of   the   sodium  silicate-C02   system  in view of 

existing  factities  and material may dictate  its  continued  use 
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  include. 

1.5.1 Silica Flour  -  200 mesh    up to 10%  addition. 

1.5.2 Cellulose materials such  as ground  wood  flour  or  equivalent. 

1.5.3 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. 

1.5.4 Dextrine or  corn flour up to  .5%. 
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2.  Holding   Methods   and   Material: 

2.1 Methods being   used  in  producing   skin dried  castings  on  jolt 

squeeze  draw  machines   represent   a   substantial   improvement 
uvei   sodiuni-silicate-COp   system   in   general   use   in  Taiwan. 

Cleaner   car. ¡ :UKJ;;  with   less   binned   on   sand  and   reduced   non  mett!; 

inclusions   have   been  obtained.     Also  higher  productivity   and 

more  cflectivo   use  of   floor   space   has  resulted. 

2.2 Minor  charges    in   the  sand  mix  would   further   improve  mold- 

ability  particularly in   the  deep  pockets   in  the   pattern  where 
insufficient   flowability  prevents   hard  ramming.     It   is  believe, j 

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 

h"  retained   in   the  sand.     Much  of   this  fine material   has  no 

bonding  capability and   serves  only   to tighten   and  stiffen   the 

sand.     Its  removal 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  shakeout. 

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.     Even 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. 
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I lei ting  Equipment 

3.1 It   is   suqqested   that   future  pi ¿inning   should   consider  the  use 
of   a  furnace   smaller   than  the  6   ton  size  currently  planned. 
The  large  heat   size  means more  space  for mold   set  out;   will 

require more  molds   to receive  a  full  heat  of   special   composition 

3.2 A  smaller   furnace   at   4 -  4.5   tons  normal   charge  will  irrprove 
flexibility  and  with   a high  capacity   transformer   can produce 
a heat  in  2 hours  and   30 minutes.     At  sixteen  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. 

3.3 With  the  new baling  press and  selected  bulky  scrap charging 
time can  i a 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  \\ hours  from  tap of 
previous heat. 

3.4 Since longrange plans  includta 15  ton furnace for continuous 
casting of billets,  castings requiring more metal  than the 
&\ tons available could be poured from the large furnace. 
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furnace 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   cleaninq  the  air   to be exhausted  to the 

atmosphere.     It  will   impose  the   need  for   a  well  planned 
syr.tein   now to   dv^jd   costly  repl acement  under   government  .. 

restrictions   later. 

4.2 The requirements   of   an effective   system  involve  three main 

elements : 

4.2.1 Hood design.     The evolution of hood  design has progressed 
from the  orqinal full  roof   type where   supposedly all 

fumes were  directed   to  an   exhaust dußt   by  a hood  covering 

the entire  roof and  ring.     Most  small   furnaces up to 

10  tons  now   are equipped  with  a  "side  draft exhaust  hood" 

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. 

4.2.2 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. 

4.2.3 The effective  performance  of  a side  draft hood depends 

upon a properly designed  volume of  air  flow in the 

system.     Less  than required  air flow  naturally will  not 

permit capture of all fumes.    This creates dirtl^e» air 

in the shop  which will  eventually escape thru windows 
or other openings in the roof. 

4.2.4 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  previde efficient 
filtering.     Less  than   the correct   amount of  cloth   area 
means  rapid   accumulation  of dust   and   early  loss   of 
efficiency.     Normally   the ratio  of   cubic feet  of   air 
per minute   divided   by   cloth area   in   square  feet   should 
be under   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. 

4.2.6 The system  now being   installed  does   not appear  to  us 
to be adequate.    The   size furnace  would require  at 
least  450  M  /min.   air  flow.    Most  systems  for  similar 
size furnaces with  which   I am familiar have  been designed 
for over   500  M3.     The  cloth filter   system with  312  bags 
at 5"  x   2  meter long   will provide  4930  square  feet  or 
458 M   .      This  at a  ratio of 2.75   :   1   (US system)   is 
adequate   for  an air  volume of  304  M     - 13500  cuft./min. 
It is recommended  the entire system  be reviewed by 
engineers  competant  in designing  similar systems before 
investing further. 
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5.0 Plans for modernization and Expansion 

5.1 It is believed an effective plan can be developed for 

the expansion and the essential modernization of the 

steel foundry.  Such a plan must include more working 

space, 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. 

5.2 Because 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 recommenda- 

tion on machine grinding equipment. 

í 
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1 INDUSTRIES DEVELOPMENT CENTR 

"<N    »"""WAy.   MOHBum«,    TAIWAN.    THr    "»MUBl.lt    Or   f.MNf 

f,-^ 

P.O.DOX:   OOÏ3P    KAOHSIUNG 
3.H50   TAIHI.l 

CAllLf:       Mine      K «niiiiUMQ 
Mine      TAIi-l  I 

TKI.:KAOII"iHIH(.:;'?itr'ii < :• a  :•->!< 
lAII'LI.'/uiiii./]   I'li.'.v'l.ii, 

OUR   HEF: 

i 03 

& m a & ^ 
General Menagen 
Taiwan Shipbuilding Corp. 
Keclung 

Dear Sir, 

We with to thank you and your 
and hospitality shew to Mr. 
during our visit on April 
and He.  Liu and others of\h 
answering  oyr  questio»»-<in 

May 10,   2.972 

Many subjects were 
the attached noter, 
answers to 

We review 
suggest th 
be erected 
Investment   _,.„ 
improved quality. 

ndry^s±aVf  for the courtesy 
Tcai\ynVJ the writer 

t We hx*T a full day 
f were  very  helpful   in 

yiny needed  information. 

ig  the day.      We have prepared 
f id further  erborate on  our 
tions raised by  the  staff. 

rosëcT relocation of the  foundry.     We 
<jn it is   essential  that   a  new foundry 
ust be a return on the   substantial 
:&a costs,  better productivity and 
A3 we visualize the piÄn  there is to K „•,,.,.   ^ , •» •.  "J "c viiiumize cne plan  there i«s to 

lÜÍ^ CÍKn9e in raethod or i•P"vement in the use ol 
iîïS1«^ ° er WOrdS n° rcdtiction in eperatinq coïts! 
«î•? ïPO?4* Pre«Cïlt demand by Taiwan Shipbuilding fSí 
i»»?} castings of only 100 tons per month it see s too 
sraail a Justxfication for a majoc investment. 

ÏL-^hifÎ1??! that withln thc approximate     pace planned 
for the building a comprehensive long range  plan can bo 
developed which would provide for the i^ovcnie'nt' Seared 

ín^se"• COUld ba d0n° ln Steps as demand  and need 

We are prepared to under-tako such a study  in coni unction 
with your foundry staff,    A feasible plan  woClS îiïït bo 

SÄ SäÄ C Uld be COnPar0d WUh the COSt t0 ercct 

U 

i 
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•¿»ETAL INDUSTRIES DEVELOPPENT CENTRE 

»QQ1    KAO  NAN    MICHvVAY,    K AUII..IIIH...    TAIIVAH,   THi:    fri  ítlHIIC    CK   CIUK* 

P.O.BOX!   OP23Ï   KAOHSIUNO 
J SSO   TAIPEI 

CAHLCl       MMX:      KAOMfilUKfi 
MIOC      TAirtl 

Teu:KAOM^IUNCi.n?iipti ¡•;MI,K >, 
TAIPI 1.7» Jim   /Ulti,. 

Y OU«   Hep: OUR nir. 

Recommendation3 on the economic fe> 
project would be presented« 

We would be pleased to diaqj/ííi 
such a program with you a| 

Your help and assistance 

lity of the 

c\ means \tj> accomplish 
Wenience. 

en appreciated. 

End» 

HEC/se 

cet Mr* Liu, TSB 
Mr« S. C. Chi y 
Mr. M. L. Tsui / 

Sincerely yours, 

/£. Cragin, Jr. 
Expect - Foundry 
United Nations Industrial 
Development    Organisation 
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Taiwan shipbuilding Company 

1. Further stuay of the layout for tho w fo„„dry plnnnec, „ a 

replacement Sor th. existing foulldPy would b0 Lvi5nMe.   «rtoUflh 

, !,   Í 1 LQ ^""i-11-     »•**«» «per„tin, coste or. 
esBontial to retain * cautive position and  to pLld, n"L 
dUalitv   irinrmr*-»««!- K n_OClGCJ quality improvement, 

2. 1ecl.ani.oci molding should be considered for both  quality nnd  co^t 
imprint.    Hand methods do not assure consistency and will  hav, 
over three ti.es tho labor cost a, even the simplest of „echanicl 
molding.    Although, extensive mechanization probably cannot be 
Justified or considered at present,  the plan must próvido BBÛCo 
for «ecnenical molding, sand preparation and delivery at a iuture 
date.    Nomally,   it is advisable to locate all medium to small 
mechanized molding in a side floor bay with molò  delivery to the 
main bay for pouring. 

3. Since the core department may be required to service both iron 
and «teel molding it would be desirable to locate the department 
bet»»een tho two operations» 

I. Consideration of an improvement in the transformer power should 
be given.    Labor coot for melting la excessive.     Twenty eeven 
men for «crap preparation and furnaco 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 fornace and ladle crew of no more than five per shift.   Overhead 
crane for scrap loading should permit a crow of no more than four 
for charge preparation.    With a transformer of 2,500 KVA cr over 
3,000 KVA,  a heat in 1\ hours tap to tap would be possible. 
Labor cost per ton could be cut from NTS208 per  ton melted to 
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16 horn, „,-jtinç,. „lc hi3h poworcd trim 

5. Rofructor» ,41it el.ctroiln c0¡¡t3 ^ ^ ^ ^ 

6. Heat Trc-ating : Manganeta Steel      ' 

The quaUty of «.toniti« vangane« steel e„ttn,. depond. u,on 
proper hoot treaty.  «^,rtm ,or quonehlno „,,, be ., ^ 

10-0 c  Ca.Una, should reMin rt th.» tenperature «. hour for 
every 2, „ rt thick«««. c„tin2s ,„ould not bo hoated fron 
cold to 3:.Q°C faster th-n •   oc©,.    .. "  ^ 
,nno,  ,        r thcva 30 - 35 C per hour.  From 350°C to 
600 C rato can increased to 45°C per hour.  If casting* m  takcn 
from mold over 400°c thev win «, *- x 
th».   « i , dS sensitlv<* to cracking 
thru rapid .eating and can be charged into a furnace at 600 - 

650 C. For heavy manganeso steel casting, over 100 nun thick, it 

i« essentiel to avoid cooling to room temperature before „*at 

^eiZo  """ abOVe Pr0CtiCe °* rCWOVin5 *"» the mold at about 
400 - 500 L, cleaning saad from cored opening» and charging Jn 

a furnace at the .M. temperature will avoid heat treating crack3. 

7. Furnace Design 

7.1 For the volume of manganese and carbon or low alloy .tool 

being produced one properly 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 casting« 

will acsura uniform heat distribution. Car must be designed 
with piers to permit circulation around the furnace load. 

At least two or thrco thermocouple, are required to poroit 
burner adjustment to equalize temperature in furnace. 
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7.3 Both car and door muat be powered cc furnace will have 
flexibility for quenching of manganese steel, nomali*« on.d 
taaper or anneal of low alloy and carbon. 

7.4 It will be possible to load both carbon and manganese on the 
»e car*    At 900°C the car can be run about half way out, 

carbon cteel castings rewoved by overhead crane  and placed 
in air blast for normalize.    Balance of manganese steel load 
i» to bo brought up to 1050°C held  for soaking  and qu*.iclied 
in the water tank near by.    Furnace will be allowed  to cool 
to draw temperature when carbon cteel will be reloaded for 
taapcring« 

7.5 Burner equipment must be designed for the  three ranges 1050°C, 
900 C end  500 to 680 C for draw.    Adequate control at the lower 
baaperatures is obtainable by the use of  "excess air burners'1 

as produced by North American Manufacturing Co.  Cleveland, 
Cado, U.  S.A. 

7»6 **• neat treating of manganese steel using car type furnaces 
cad overhead crane handling c^n be r^coivmended with confidence 
la-view off the long years of experience with this method in 

u   She best method is the use of a special gantry type 
with fork handling of trays.    But these are costly and 
roquira substantial volume to justify. 

7.7 la calculations on the heat transfer capacity of a quench tank 
aanganese develops a requirement for 19300 kg of water to 

3 tons of high manganese steel.    A further requirement 
a proper quench is vigorous agitation and circulation to 

the layer of water vapor  (steam) which adheres to the 
Face of a hot casting during quench.    A flow of cool water 

Sa at the bottom of the tank and overflow at the top plus 
propeller agitation will increase the heat extraction capacity 
aabstantially.    A tank 3 meter x 3 meter by 2.500 should be 
ateguato»    If longer castings are to be produced the dimensions 

bo altered to suit. 
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Pouring Hariganese Steel 

Pouring temperatures of high manganese steel castings must be 
controlled to ûSSUïC optimum grain sizo and grfiin structure. 
A course collimar  structure in manganese steel cannot ba 

.   refiuf I by neat treatment and will have 202« lower fatiguo 
strength in repetitive stressing.    Pouring  temperature should 
be as low aa will  permit proper filling of  the mold.    Small 
thin sectioned castings must be poured hotter  than small 
chunky casting:;.     Big castir.ys having  a large area will have 
finer grain because of more rapid cooling than heavy sections 
poured at the s.-nie temperature. 

8*2 Until c::porience can be developed it would be advisable to 
pour a grain size  test bar attached to the down gate on all 
largo castings.     Bar should be 35itua x 35mm x 200mm in length» 
A V shaped marker  at the center point will make it easy to 
fracture when it has cooled.     See sketch attached. 

8.3 Control of temperature in pouring manganese steel  is generally 
done b*' eve.    Using on nnHçnl pyrometer on a nlag free surface 
is essential for accurate control, until experience can bo 
gained in Judging  from color of hot metal. 

5   8.4 Where all castings to be poured have similar metal sections 
and uro about the  same sise the temperature can be controlled 
at the furnace and a stopper ladle is feasible.     But where 
widely varying sections and sizes are to be poured from a 
single ladle, the only effective way to pour at the proper 
temperature is to use an open ladle and an optical pyrometer. 

• -      / • 

8.5 Another draw back to a stopper ladle is that pouring rates 
cannot ba controlled and frequently large heavy casting« will 

be poured too slowly« 
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Mang ¿mese Steel Hammers 

9.1 It is suggested that the hole for the shaft be cored and th-n 
drifted.    The drift is a hardened steel plug ro dimensioned 
that when pressed thru the cored hole it will produce a hole 
of the correct size to close tolerances.    The operation will 
also work harden the surface of the hole. 

9.2 «ha problem with using steel inserts is the manganese r.tetl 
will have a tendency to develop "wrinkles or folds» at the 
surface of the insert.    This can be the starting point of a 

crack.    Failure of one hammer can cause considerable dariage 
to the mill. 

9.3 If shaft wear is too rapid, the use of hardened  shafting 
would be indicated. 

. It is suggested that a drawing for the 2870 kg jaw plate which 
was produced in December 1971  and which has now been reported 
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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AL INDUSTRIES DEVELOPMENT CEKTHE 

(HAN   HIGHWAY.    KAOIISIUNC.    TAIWAN.    1HÍ   Rt.PUHI.IC   OF    CHINA 

P.O.BOX:   002*2    KAOHÜIUND 
S3">0    T All'I. | 

CAIlLTl       MII>C       l< AíjilslUM'j 
MIUC.        TAII'M 

lEl:KAOH¡illltia:asilve :vil ?» ^n.< 
T AI l'I I. / I J I u 1. / 1 o I 0 -¿ .7 I : I « 

May 17, 1972 

Mr. Samuel S. C. Wu 
Chairman, Board of Pirectors 
Tong Eng Iron Works, Taipei Office 
65 Kuan Chan Road 
Taipei 

Dear Mr. Wu, 

sturd you 
liberty ofVs\; 
our coveriii 

I run honored  to receive an invitaÂonEo Ithe official  opening 
ceremony on May 21,   1972 of the-new all^y\steel plant.     You 
are to be congratulated upoj>^^ftoresig\t3and courage which 
it wuot  have  taken  to staci fciUs^plrograiii.^^I  am locking 
forward to seeing  the plaiY 

As you know,  toget 
inspected your t\:o(t 
being made of the fct1 

report cove/ing^òu 
prepared. /U/iroctunà 

M.  L.  Tsai   of  MIDC,   I  have 
pter^tions as  part of a survey 
idry  industry   in  Taiwan.     Summary 
tions  and  suggestions ho s  been 

it was misdirected  and wo  under- 
not._h.ave received  a copy.     I  am taking  the 

fa/another copy  of  the detailed report  and 

Investment in modern foundry facilities  is  essential  if  the 
industry is to compete successfully in the  Asian and world 
mr.vrkets.    Modernization will produce increased capacity. 
The new capacity needs volume for profitable operation. 
It is for this reason we are concerned about the extensive 
facilities which were planned  two years  ago and which we 
learned  are now being reviewed.     If present plans ore 
comparable to the former layout developed  by Kubota,   you 
will have a very large capacity for which  orders must be 
obtained. 

It has been my opinion that it would be better to modernise 
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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METAL INDUSTRIES DEVELOPMENT CENI CHTRE 

1001    KAOIMN    HIGHWAY.   KAOH5IUNO.   tAIWAI..    ì H,     R,:n.]lMC   or    CHINA 

»OUR  MI:K: I 

M.O.HOX: 002sa  KAOHSIUUO 
asso  lAii-ti 

CAnLKl        MIDC       K»OM'.(|i(¡ , 
MIDC       TAII'I.I 

TïL:KAOHs»IUNU:»lilt20 fîn? 

TAIPtl:-/13UII.7l3I(j*'- 

OU«   REFI 

It seems to no that it v/ould be as dan 
growing economy of Taiwan to create  an 
foundry plants as  to do nothing about tile 
in this area. >^ 

fus to the rapidly 
r capacity in 
serious deficiency 

Although the United Nations 
terminated  Juno 1,   I am pi 
after a debriefing session 
thl3 work as  a consulti 
lï« I. R.  I. 

Lal  PrdarWis arc to be 
returning  to  Taiwan 

ia  and expect to continuo 
oundry  industry v;ith 

5fStîîa
Wnr5^?8é^ï°7 ïn «doping * realistic and 

Joîndïî inS5^    T^XuWth °f   this very ^sential "¡n2  IUY^     W^ojuá be pleased  to discuss  this with 
you and  thtf fücens Jay which this can be accomplished. 

Sincerely yours, 

Herbert E.  Cr agin,  Jr. 
Expert - Foundry 
U. N.   I.  D.  0. 

HCC/sc 
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m INDUSTRIES DEVELOPPANT CENTRE 
..A.;NAN_,I.OHWAr.   K>O„0|UHQ,   TA,WAN,    TME   HI:PUBL1C   op   „,„„ 

P.O.UOX:   00232   KAOli'iiUNQ 
3330   ÏAIIVI 

CAIILH: MII1C        KAOH-..IUNÜ 
MIÍJC        TAU-,   I 

TELiKAOllMUfKj;:. ?!,;,„       .'ll?O.PP|,-.0 
TAi^.i;-/i.ilUi.„.M,'^»; !;(

r; 

oun ns.F: 

H« y   9,   1972 

General   Samuel   S.  ç.   Wu 
Chairman,Bord of Directors 
Tang   Eng   Iron  Works,    Taipei  Office- 
65  Kuan  Chan Road 
Taipei 

Dear  Sir, 

During  the visits Mr.   M.  L.  Tsa 
March  and  April  to observe your 
was very  helpful.     He   supplied 
and  at the  same  time   asked ques 
is a  summary of  the   information 
pur visits,   as well   as   opinions 
a study  of   the  data  and  informa 
the  time Mr.   Lee  spent  with  us 
tunity to  see your  operation, 
suggestions contained   in the at 
you and  your  staff. 

i and   the  writer made  in 
foundry   operations  Mr.   C.L.Lee 

answers   to  our  many  questions 
tions  of   us.      The  attached 

we  transmitted   to him  en 
we have   developed   following 

tion.     We   greatly  appreciate 
and  thank   you   for  the  oppor- 
We hope   the   information   and 
tached  may   be   helpful   to 

Sxnce 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  engine 
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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'%TÄL INDUSTRIES DEVELOPPENT CENTRE 
•v^^OO'    KA" "«M   HIGHWAY.    KAOHSIIIHU,    TAIWAN.   Till:   HII-UIHIC   Ol     CHINA 

P.O.noKl   OOS33   KAOMSi','ic 
3330   TAIPH 

CAULE;        Mine      KA O H Muni 
Mine    îAirri 

Ttt:KAOIl'.IUNC::!: It ;•,)  . 
1 AIPUlVI JlMl  /, 

> rouH  HrFi 
OUH   REFI 

Efficient  operation  would   yield   at  leant 
month  or   from   350  to  500   tons   per monti. 
At  the   present   time,   this   added   volume   i 
in  Taiwan. 

3,000 molds per 
on   one  molding,   uni'. 
s   just  not available 

We  suggest  that before  investing   heavily   in   a 
facility,   a  thorough  analysis   or   estimate  mus 
the markets   in  terms  of  the   productive   equipm 
for molding.      Thus  rolls   anc!   ingot molds Ye^u 
cranes,   heavy   flask   equipment,   large mold   dry 
a  large  melting capacity   per  heat.     On   the   ot 
parts  must have high  pressure  molding  machine 
many molds per hour.     This  requires a  steady 
of molding  sand and  of metal   at   the  right   tern 
composition,   and most  important   a mold,   sand, 
casting   handling  system paced   to  the molding 
substantial   investment  is  essential  for  such 
and it  can be   justified economically  only   if 
capacity. 

new  foundry 
t  be m rid e  oí 
ent   needed 
ire  high  bay 
ing   ovens   and 
her   iiand  engine 
s  producing 
flow of cores, 
perature  and 
flask and. 

rate.     A 
facilities, 
operated near 

We  are   confident that  the  M.I.D.C.  organization can supply 
valuable  assistance  to your  staff in  this   project  os 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, 

HEC/sc. 

Herbert E.   Cragin, Jr. 

Expert - Foundry 
U. N.  I.  D.   O. 
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Tüjt¡* Xi.tj tror» \io¿bu Ltd. 

VMt terelt 31, f April 3, ArrU 25 

1.   Datilo Iron Rolla 

.   1*1   rriUnro o; a .«r;.î.-r «? du; UU J'.VT •v.llr.  ! «.» cU'--'.-V- l! >u 
IU ¡ifltivy tcrl-sr cortil u,i0.ti :--;v^t '!,>vv.'U<-.r.« \ii'      " » 
Wïltlllfj   {..retici   Crvi   .•.•.iT.ic;.;14>f.rt.      V;;7   li.^-.-Mturft   i-   f./--. 
jc-/-f'»«r!*¿v.i f. i í'of/.r.í.-iy ». i'frvs   tJ f " • ï J '. : ' • <> 

*iu.rje u$ w-.l.l <J-J tfcnvf troca «.>?.?•;<•,•;» ta. 

.U*.   Il'.vití'j ito totuila of \T.z tht.^.tnl > orr,-í¿K:..n IM- HJ>-.-- 
•     ¿í.í"KíI>¿* oí^tho faütd ¿-Mtl. vi ii  .ú r-:     ,-i-;ÍM:-  t  r r-- 

ca»i ei'-L-eit o tivabor «f f^'r.n^uírl  -.:.-;5., •;-:.•.•-,"* ?,«<:„ •-* 
hc a&hôzw! t,/> for o!.sur<Mut tr-f ¿;),;evi.ïhîi ^ciV-.^r^K:-... 

1.3 Tto pro<Jcc Host of duri il« ¿ri>-i i?. Jí/T*í.' ..íVí- tr. e.«.-y J^'iy.-,,--.;,..* 
ih? rsojt jurtyr-f.cpt of which in c^r^i-t/.vn.    ;::-.•»'.•:  .•/*•% 
¿rem îicvir.ni vnry .U»w luv<i¿3 <jí ;¿U*i    ",:M --, •   •    .•"-.-• 

i    L• uo'icí-in^s ia ofr^ic^red etilici «•* •• U-.at *«., v.¿'.. 
.7^3  piÇJ   j.COtl H'vf*   Q.Hrt   [ iV/t? V«i¿V   ÍCK   .l:;','/,!.? ^   ',f   ',\-l   '•,,>.  . 
coiled* suhvoraivo «lw>«nt5 vhir.li ;.:',• j'i';¡,u'tir>a!^ 
Oí s>p»o*o;/Js • or v;i»l.-,?< ora c.<v/oL<n í>».v. >%•;.-•,    7J-.3 ..•;. ..- 
tñ« pig iron iNa í,r«;í)trx ih* tai.'-re.w.-ft iov v::Jcsir.V'Ii 
•Ai«iOíJta ¿n tha «tftoX und «thor KGí«? CO Le  ;3cd. 

1.4 It is svs<v>3t'jcl \Sot fe ¿uro oí tht Xi\l«   ; ,„t»rrj   •-» 
.   »ccurreJ fcecc^a» or #--¿í*iltxlrt:K-int, JLn-;. o.' .;«;-^í* -   ."' ' 

;;,    «eC**inliwi or c.-apfcil« o: Vaiare w» ílv^w « Pr¿.^  .^.-vc".-.. 
Hort ot there cfndiUona tros» cjwsent*.    rwrtl^y "•}.-, 
fiUtcX »f en ¿nrlofr,irobl» stn»e:uro ir. K->.  ^ro.'-ir  ¡^ «•« y 

:    •  M**y ftActio.i.-4 cciatiihj» *:ich c» u v«a.    Tn'':ór»v-«i r^ïvin,. 
,     ati'M^oo oro p-oraot incuta oí t>.o VB*ift:i«na Ir» 8^:.^' 

1*4.1. Kan£,3ff«se 

Althoiioil it!crct--¿ín,i »onpst,*»* t*ÎJLi rojeo tl.j -lí-rfl^ 
on»I y:*lc| in boti» o« coir end eti-jimt-wf w^t*i« îif>,#, 

. ...    : .»• ;tho «..oíiíwtlo« iorojycftd »opiiily v:-tft KUI».-.-?•>. :• 

Xn very h^cvy «tictlwi» f.w«irtíí*» «¡uruas *•,» fprr.uil&rt 
;...-,        «f cdrUWéff onvJ boocvb« ni thn zìe-.; coil«- -vir, 

»•rrovoilon occur» producln-j r-^v;¿ c» ;.; ...>., .;í,;--.'. J0 
contcat ni-or praiu ooui<Jric& *:«,«•* cerbiAíS v.;íi 
*••*", »i»Jn"ï»    À vicvinvn t>c. »'¡.v,»««i A»; fiv ¿-U.-ì ;.f ,10 ¿: 

•        Ccn*iÔK*il etnvntiol bi»?(n;3u of »Jig oíx»va t>ro:>¡.«.v. 
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!•<•?    f'hoï:p!inv"jo 

2* 

3. 

t¡üt ¿JJ- i.ui.»'t*xx:i i   jí  o   «"t, r.'1'..vtro ìH*ìVU 

clairet C/Uí:¡.  i'.i)'.J'.;.ï v.é 

1.4,3    Sulfur 

L'n'J?r  .0? wlcint'i .'.í í'-^í«:.•;'•.!O  'ex v^-.-^y rnd 
. '.  ' ijyr.lify,    ¡!.í--;;cr <;.•;•.•••< »-M \/ilX !/-iv:'.;í'iU! t-.o\-r> 

i:-v-'t-3-si::.:i < -T.ì c;< ì r. vírí.^ür i   t>  vì .-  ¡- e   J^'u\ uf 
r.ciK-i.'c S'ì '¿¡.ili-i.''íJ wíj.í.íh vili c-f;-jviV in \.!u -«ava 
Oí   ii»C.\«l.l'.tl3., 

1.4« 4    Carbai OìKI i'.)J,r.an 

/ .',3  i'o.t o_.ííixí•:[}•/..4>:-rii.iXi» 

l.fs   Itel«.« oJnoi* w\\v.faì>Vr» i .-•--. cry cf ^Í;í» r¡¡ovfc li:¿Ítfttio,ví 
•    »icy H';^ I;* cr.it.i.-.'l A » rov¿f,i¿ <VM'¿,-)-?.,  -r'.-j i:u-*.'.!Í.^i..'.vo 

síiv.cv of nvf.a rv„U  ríq.w : \:J.\..'í  íííVú';,»;.,::! ri.r.-JttJLco in í*¿ r,v,# 

lt£    ¿'.'ó rsr«r^-»isnd ¿i íí'-r-ro.«:^ rr-1 *'•>;< s of !-v:..y '<>:» iti ib-y r^r?>- 

ilclüJ-i r.or.vj.U.tx- ^.oclc:»! dayuía .->i   ove.-y ír.Uid roil» 
Stcn-.:'.-..ci¡ olínt-nia t¡3 *,• .11 o-, f.;-:? í-<:-iv:<Vl, ìA-'x-e tluv^nta rwi 

.    t*0 cíwskc--',     î'.Cr.Tvij•*rcc¡.t.»v.í'rf ci ü \i  ?• "?-.Jci> <">.v< c<:r.-lvr of 
ino ffcttxc'fi  siî.v.j^ bo C

;
-'ü ..••i'.îd,     : ' ; i'i.'.. . e n-!; i¡-i'j •••ill  i'O 

- fchtoJv. )¿ te f-¿r.'.-.:..'.1Jr;ií tii-.j o-:-ir.t CCüJ>-I •*/•   <.;-!>«:<:$   far  fiii5./,t.vo. 
Corro*'Hve r-cvJ.on «rejn !o tc.'-.-.n t?. íW>; *;-.*,>».» U.r:\U.ï t>n ñ-.'.- 
«f «CVí-;.>, pin í:.O!I, «Ht-/ c::;ajc»ÄÄ îT?:.-: í,;-!«-üi»/tion r¿-i«. ;i'.'t,. 

. "^   QíCCU pi.-liits can };^ s^t en ¿ho pro/us^ ¿-y  ¿t*. coaux» t>c*ricr«f.:ir;'.>» 

«¿te 

t»4^WA^MtaM 4MJ4-1P '.»''lu**. «OMaMi 

r,t:</ còtolutu cmttroL.   S-irucivr« couiu b* bí;«o¿ r^vol »l'en 
f¿ue¿"í,ÍP2p or Othof iiîu.'Ution, 

tîîf'ennzîrti.cn Plo.-fnin^ 

l.h.iiï At îv c*«uon-Cifl tïvît lrmrc»v;».ïr!ita t'. ».*;:*.^ j.i ^f-« fr;cllili«.i 
''       ,t in  ' '     ' ' o:..i «p/Ji-r^'-'-'it <.n t;-,3 rci'.váry, i¡: ia ci»-«-.-.•:. „/«-J  ;•!-ï J« uvny <ír»*^íé 

¿•;.*t>v«^-,TVs i ri proci'.lu« s ci-ci i'.^.icd.iV/.ii.l .vfjì'i-i í<\ bt-<;rtr 
q','t-\¿-i/ nrrij  icwor c^.s,     Tr.it \    >î: tro   tv. i',,:3 c«:.i c .ntribu-;« 

•i«.:ufiü *..-.iuxti irr..»! Ví Vm/; ^•.«.•jtic;!ô < •» »^yV.».^ lis¿UxJ.t:u 
írtív-n cuce« quailiy orni necMi'J.|<roauai¿vi.ty w.d cLifc, 
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4.    Eicrîd upon out /hört ?urv*y of tho two fo^r* or-orrli—< j-j. ,.,-..*,,.--, 

•to '.;-U .•;.•-'. i ••nwif,:,c steri  i<t¡j(!iK    Giíjlit/ i* W,   •  ......     ' 

roftj...r;T. MU-A cit-;.-fM:í.v:, thm Oíí ..-•:,;:-)t te» t o-o-Vo «•• i ••  •••i-'-- 
íUI..:L.í:, ..o, -M.vnco ,.r -,W|j •-.!« «Mí rolla P •<', AÍ-.-,ot ..-i.. /;;.«-'•';"  5n   i« 

r>. 

0?t;. ;;;j ;.,.,-   j; .J.ç, ^   A^.U^J.   •><- V-;v//o   ù:n n,,^ ;   t<i-..; ..t  • •}'<;•.*  <•'! 
í. f ,••;   î '•    ' *> 

tC> V.,¿.M,   n^dí-í!  tr, ^Crùl-C© fri,  cwcvtuvÁü c,:^xvvV  -.-.M    ./.  co -..î<*ï.. 

luidme*  f./r tí;« ri^,::U<m *f ft«l, «.wctil* cm:' ,' h ; c Vi -V, M 

7#   Ü^Í•* Ut thC d*"°r!d °*Í4t* lh* *****/ <'*«» ct>ul,J r-o^ur» i »pot 

8.   A bríof ,-ovf.w h.* bot-r» .•¿o of thô piona pve^.fe«« !.y ;V..-i„ ^wur^.r- 

s?,uS:rïï.îKS:fov ctvo^* *n*it>o rjr'3' rcm •* ^ ^, 
tT 5Í*     't ••»t'coiicp very ciíTocuit to t.uj.at.:-in' t-: ¡ci- ; va-:-.-.ii í lv 
cott.s«>    Wj íii-üfucü. •áirfirJftfl in/,; c tl¡ln K-..I.Ví..-J V.<n*}í¿':¿'¿ ' 

¡ c*x íy>ki'oer cibine block em\ Lwá xo ,Uí>r ¿r.:o-t j^.l.in/   " 

•     3"2   TÍT'-ÍI"^'^ f0ar?? °f todmi<:°l «lorien« in fi«;,:« or-svetíon 

»up»««    Concontroting rJLl cvoilub.l« inJtunt AT.  -^.J.-CÌ..,/ut.ä 
,      li'P'J Of product to hi^; .luciit/ »teñirán w.UJ U ¡.-o-.-*' 

íoifojfíxíiíí tfjtn» KcottOA-ins tr¡j talent, in iw.ny ,1:ìy*rtAcntp, 

8»3   ?\oJf'.i«t»nn Cn«)o<rAty • 

(fcr dttolU »e© DJ.ibit A.) 

. •   6.3.1   'ft»« »«Wing Un«« for iron co/tin?e wAih t^dcjrn noX«-iLic« 
ru»cnJ.fW oquipttont will hnvu o i/rtniotviv* öu*-f.ut if 
t>^*ratoá offieicntly et: •  •   .       . 

Saall costine•- 10r000 cold» por wnth 

250 torn •" «      » 

CyH.irinr Olockc end txratf« . iCOO ttolu's/'-'onirt 

«500 tonv'rcr.tl; 
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—   •£.. VM 

(\4.2 

"<:* t'Uìi.-?ry c:.-.?,ï\\ç cr\».\hn vf- .-:>;:«,  norial i-'» ^.^.O *r??1;i9-'; ».-;• 
»•.'••••à- (v.? ti;e..s.i .\r- orlv .U/> tor.:; t*5x* *•-.;•)ìS.     fi.la i,:r-. 
ti.fjt. vh*: <r : t ••L,--..-:-!i;'t  rcty-i.-.r&S V.»  t-rír'•.•í;JI  t'.:'.•*;? «y. ««\lf'.y \u.llí.- •* 
{"•••*' ... c c-*..<i.:. T., wi.U ¡ijvo olru'lt ¿« ti:j. a vh* trta'vcxxvz 

ib!;;'ttrt s.'vüir cs}•.'.;>.*';<!,'• en ti.? i*íc«>_\  (fyAri onil thft ;;;»-.;):»;; «..; 
<\V.VJ »;•-• r jr.j.'V. r.^h'ri ..;.d i»*cc¡i crd Linn i';'l* ïhi  ¡. .'..'. 
OJi^ct r.c¡'-ulii;.if/ oi ti.'j.s í'suury nu or* «.^»'t* wc.1« J.f»i 

Iron   - Lri>'j?.tits CuwUr^s ¿10 7/r:ti.    , 

Uiac.cMor.-ow4 to ¡>Cï>;î.;   !^íí 7/.o 

Insoi l^iiJa -IC? T/ei? 

Totft.1 ïtCCA TomÀ'cw 

Stoel - EaUs 1.00 T/.îo 

' Hit H Alloy (Ifuiuctich)     55    *     ,   . 

HUeoll.or.s9va Ste*l U íOtftg 720 T/rao 

Lotça Stori «fior ¿5 T/«t? 
•*»tl»ii i» m m inn ya»« 

Totol ?>Ü Y/lto. 

3.3,3     "ft« tfbnvo ia an excessively lera:» ccp-jci.-ty ?.* eyn';i.tiftrai.\<-.it 
.     ,   of the cxictj.r.tl f«:tv;c;t ill ïai'.ïr.;l*     li <i:--'.x*i   Mi.'Jtt «rivissi.U 

ti» oftiicijír-:« i.-.i or,;>i-:'t rwltct whi-ji* C'.ííS ¡;;í*; wxJUt Cí>íí 
eunmvs te liavöiopüd '.irrcil \!-o í oc il .it '< r ¿v,-» i« cr<-oticn -,i;' 

.'.*". ¡»vo-'ucslrit| r.c3tir»ç}6 of intomutitiuti qco¿¿-¿y# 

.0*3*4     To b.Tt¡<s'< ever» öfter wyityj íh-j ¿.nievo» t errf ¿ctw r.t&rlìzitìt'tì 
» cdstn c;»<? «j'ir«r.r;ci'.IÍ!jíi «n ih» r.t!* U-.C.'.A.U;.^ «.íIü :.-»;•» u iva 

tfppiOxi^c-te.Ty <<& ci t.to ca:v-rí.íy or V'vO tor;5 rJ: .tr«n 
eortiaos, in^ix noWa and roiív orni &tü -L>ì>» oí' *i«*l «uttsn... 

•'»••'. -,.''« 

O,Ci.5   " Jt sl-.otil-.-f C.\BO KT i\"c^r»{i:od th-at ir.tsiyf.jf^ %?«** ctid psi>fit 
- ' '.# flto oxpujvCcsí in li:*» not \w%.   A 2ar«j» í.v..i»^^» gf en 

'.tíolior? ¿o ¡jcy ios ito ccif.tR or-runn^* 

9#.    AJ-;;hottrjh <¡*iilf::i:)t In.tha fcvnH.ry Jn s«c¡» rgnoa. i» t-irj wd nert 

•f/orU v^*4 fc.f.u3 i» thí» eurctiituu 

9»X Exí^rii-?ntt'l work m vetñrluX* u<î<xl In iMtr:¿m» »hwiW tw 
Uí.-tíorí'.o'xwsn to if.».prow ííUJ:íUC<>3 n«iíi reduto ire opcc«ssiva 
cMppiri«) tico o;i »tue! c.03tü.¿s# 
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9*2   A qu«iin«íf ervrjinncr or pinci J;;» I f ruM'Iir rem «hovï2 b<s 
Ü5-«i.«viCci  Urj di:i,;lo ••wSpor.LJivi i. t«/  for oil frxi;W;-y 
p!.c>m;\u j to ir-:J'.»J.-j i eiiíing i-v.<ih.v.j,  pittio-m c'.-iùmt >:••>*• r.viiin^ 
fer ^c-îtiï-:3 .or.c1 ri. ;.-.** J. .i«,    ¿^...rvr.^riy ft J ccïtio^S t,.-.D t-ivia 

9.3 

9.4 

fivií.-4»<ic* M* a need foy cotric <:.?.•>!»• 

iÍAOfto ko.•)>•;'.«• r,tn% l»s* tut»tftftt¿«-!.lly irprovt.U    A CJ-.íM Cv¿jrl'.- v 
rhojj nxo.'uAttK a boti er attitude ._/ tho vcrLer tawc~.l* U«¿ J^Íí 
and .¡naive/ will tv.;»u t»> ih»prov¿. 

1l»Ä- VAììX.4 cü'fpyt et pi'Jvont of both .voll*, lato* ;.v);!i :¡rá ce. 
shc;Xtì r.i.'ro ca-isolicVuitn at ci! n-.'tívi-iy Jh <;•>* !>-i   Jv,..¿ c¿v¿.... 
S'í-ivv co.'jiò c».ic«;iitv»ita <>n t!«ví,lnpint; tiw f¡»y.»uiy r-.-.üroj. vu,*. 
cu;e<h;«l ¿5 vcJyoft to tit« Mí»úIíW»I «my io:¿3<«> OH uiííiwJ «*• íKCLíV 
rftUï 

10,    Roll t'ir.uíceiüxe 

10.1 

ío.n 

ït X* t¿-rir¿J?rtt¿ udvi.iub.lo to obtain odvic» f/ca Mv^u'iriucod 
roll wo'.oiccÁwrera wi tho boat primaticci, ^rou^auroa' ur i^cv» e-.u! 
»toil. 

It ^.oi/lu bu ¡w;aiblo to obtain o ehort Um cenev?-c*.ni -¿h/u fchv 
Infccrtvytiojvi ixxüCütiva ûarvicti Corp.    fío li fourni" i «;> ui¡a »uy 
b« contactad oro listod in Exhibit ü. ' 
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Witt.Y CAP.'.rtTY 

' L-i£Cr-IT \ 

î'rol:.-j;>*'J n*w fcti'viry - Co*  bliïî cr>»?ct.!cm 

1. l-i:t'fïiXJ 

1.1 -í tort- til.  fuxvjtuio ztocl 

1.2 2 .. 1 t-n higS f.'rcjij'ínc/ f<;m'j.-.» ? Kr«/'"^'- 

i K 4 K 25 =: Ì0O ;; t'O.'*» ^T/'^, 

l.í    i - £ ten low ízcr-uniicy 3 tcr«t/*Sr, cech rjwacV 

?. x ? y 7 ;: 75 x 3-.£í* 2¿¿£J¿j¿U 

1,4   2 -. 3 ttn low frtcjycr.cy 1 ic A tc?^*i ovyr/ 40 »In. 

lxl? x ? >. 2:> x l'CV' i» 4M T/i.:- 

2. líaos*   . - ' 

2.1   Joli onj/joto *tri?> 2   Koclür^i    for «op« end «fvc<j 

. Äi moldâ/hr» >#5iíy/»<»lil ... 

1230 Kg x CK x 2S « ¿5¿LJ¿í2 

£.2   M»l« llii* cyl. bluck •   ' 

20 «ok.*/«, x 8 x lSOty x 25 « 600. TOJ/V» 

2.3    $**•! l'»ftl<!£rri Uf»<» 

2 - Copo end «Jrog lin« 

1 Un« lcAr. x 2Û0:<g x a x 25 « 403 T/u». 

IUM 2öAr. x «Mo x 8 x £5 « £i» T/t*. . 

2».î   2»oei tKiid 2o/ifey UXOKo <M, • 

li K 25 » 400 T/r.o 

2.5   &*n* lo/dcy x 1.6 t av. «o. u /.ÔO T/«* 
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EülliDIT 8 

HoH Fbunlrio» - V. i. A, 

DJ ru :\nc.".n Coupon)* 

Mú Sinf-i e vet tua 

m«*l«wc»j P«. 15.122 

Hi!vkÌnt<wS rì»ii|>l>in Divi«ion 

CI/. Clic« Co« 

WX B^hca St. 

PltteU'r.;fc fon«. 15203 

Chio Stési Fvvndty Co. 

Una, Oìiio 

tov.ttd £n^irin#rin0 foundry Ce. 

9*# foi-k Í.'vqu«ft;i4 loglovoid 

Plttoixirsfc, P«*vn. 15??2 

! 
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ICDUSTRIES DEVELOPMENT CENTRE 
,n:    HIGHWAY,    KAOMSIUNG.   TAIWAN,   THE   hl.Plltll.IC   OF   CHINA 

P.O.BOX:   OOi-3;:    KAOH-.HJNO 
3'tl/O   TAICtl 

CABLE:        Mll)C        KAOH'.IIMU 
MUJO       TAIPUl 

lrL:KAOHSIIIMC,:^'1 liS.J.'llïi-   :   ,11.0 
T All'», i: y i ai ui. 7 ta ni?, vi _,!»•.. 

OUR   BtF: 

May 12, 1972 

Mr. C» T. Lin, Deputy Managing Diroctor 
Ya Chrj Siool UUj,  Co. Ltd. 
11, Kco»Shan 3rJ KocJ 

Dear îîr. Lin, 

\'o apolccizo for our delay in forwart'j, 
und 5u:¡ncsticns developed tSurinrj 
l'è ai-o very eppreciativo of iho' 
writer Loí.11 deys.    It is hoped 
to you.    Any major invo3tr^>T^-Âi 
careful and thorough pio 
invest;;: u at ia e&sentiol 
incrcubod flow of ccoh 

ilvCT 

1.03   O 

tho*~t?i±Qk!ied observations 
on HcVc\27 mvJ Z'd 1972. 

ive iî-r.V^ L. Tsci nnd tho 
J ccruVsinis will bo of valuo 

oxpunded fc.ciiitior. must have 
is.    Annacquate rotura on t;:a  •• 
u facilities oust próvido en 

opting tho source of fonda. 

tha-Kí¿¿toiJrtd layouts and studies bo r»ac?a of the 
It^is i.!u;iüutory if the program is to bo accora- 

-•ceps that on early installation doos not 
'ar/i of tho pror;rctn to bo schoduled ¿Icier.    Thus, o 
ííi-cparod in datali in order that futuro probloms con 

ït is eleo ees 
proposed oxpen 
plishcd in « í, 
block on inpor 
total pian shouì , _    
bo anticipato«) and dealt' with in tho originai "plan'," 

M. I. D. C. is availoble asoist you in developing this otutty end in 
proponng tho layout« and detailed ooerating und installation cost 
studioa.   Wo would be pleased to discuss orrangeucnts with you when 
you ore ready« 

Again thank you for your help and courtesy during our visit. 

Sincextiiy youro, 

cc. Mr. Hsu, Chairmen 

KECAo 

Herbert E. Crcginj Jr 
Export - Foundry 
U. M. I4 D. 0. 
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Yo Chou Steel Mfg. Co. Ltd. 

VíGü líarcíi 27 and 28, 1972 

1.   HutfcoHnö - Lecci end Export 

l.l i-lici;,atior» incoy market whether feroifjn or local ßuet dopend 
on^J^-ty, pricii and t¡.a capacity to iwot <hc cuatoiîtors coccige 

Parlici 
upon 
ZC'juii: 
can C\>-O3/>î> or/'lino" it can prieto." D.;p•denc"o upo^Trcdi• 
Coapuniftt   tor iiKjuxries  is an Uí^ixblc proposition einco tlis 

1.2 

1.3 

— nrrcs.    Ih« steel foundry particularly ha 3 no "produci" it" 
,J-i!.,ft. xt con P-W"3to.    Dypcndenco upon Trading 

•nrjuxnes  is an Ui^ttblc proposition einco tlis 
pr;¿H«i.y ircttisoii vor thu Tradir;-} Company's internst io low price. 

Cn thoothnr hand 'tibor 2cprecc:»t8 a larra peri oí tho «cica 
value if» U„ .>.,*„ ond other •..•u-torn fot»;,:!.r.ies beenuco of bV!i unit 
labor ¿«yes.    Wat. i r,oJorn equipment or.d facilities tho officient 
uciliautio« of icbor will provide a foundry boro \rih a very 
competitive, position both in local and 4 foreign, warkotí. 

Ka should enphcoizo that this modernized.ion must Lo accogli?hod 
fm.1', Foronjii usor© of casting hove no incentivo to invost in 
Jocel Tountiry activity.    YÍíC planning end execution of a uodomizc- 
toon 01-Í4 expunsicn proprem coot ko initiciod by tho foundry 
Konenx-îcnt.    CSCùWO &ueb a project will inveivo cubstcntiol our-is 
X% fMùx. bo well planned,    tioot oporaticna cannot afford a lorn© 
jttveo^cnt in now facilities so it is lor-leal io undcrtako a ¿ro-ircro 
in •vty^.     Li ¿t xa possnue to show cost reductions at cech 6to¿ 
Of x\:o program,  nono ac3.iot.pric« in payinn for tho nroixtra will 
result.    But it i« oMcntial that tho total pro0reS Lo plowed 
SPSÎÏÎ^"     P~ looted opertitans: cotto will poruit ootiíiaioa of 
of luluro profits and tho cbiüty to penetrato other narkots. 

M   lÌLbo^eV? Lt i°.h°8S0nAti01 thot tho ««Pcroioa involvina a 
now closing    building and rearrange«».-* of cquip:»snt be plonnod 
^.^il«  .^iyxhru Gi-ch an analysis con r.ana¿p¡3ünt b« con- 
fident of  tho soundness of tho pión. 

2* Ï! V??W °f-t!i9 pl<ïn t0 ?onvort aldina fron sodium ctticüte to nroon 
or ekin-dwod sand, an invo?ti0otioii orni experimented work onouïTS 
unuortaieon promptly to develop tho Materials to bo ur.od o:vJ tho 
«ruling qucllty to bo obtained. Tho yS<: of a coldini «cchir 
produco «x»l^ cvon if serviced by hand would provide a «caw« 
tho quality improvement to bo anticipated. 

3.   Convorcion to oolding machino, and molding sand r.yotcn io to involvo 
wb5t«nt*a cost  tor patterns end flask«.    Justificntioa nuat bo 
devolopsd thru roduccd lebor costs in moldina ond clconing. 

4#   fumaco fumo control 

Lno to 
L-o of 

various Infornation ha« _bcon roquostcd frorj foreinr» firns on tho varie 
nothods in uso vor coJlecting ond exhcustin2 furnacos fma e'oetric 
Squired0^3'   A6Sa8tCi1ce con b0 Providod *>/ »"OC in t!d« aria wbon 
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5.     X- roy 

5.1 

5.2 

to bo in&poctod now. y -° arJoutíi- oí woxk 

on 

5.3 

Generally, unions foundries ero «nr^-l >,, nt.. i„-, 
quality t:ucîl L oir c£*£   ;J;h va / x,<,rivc^,3l?tS 
»finery euatinr-;    *b« v ~„ _! V'JT'-" »«•«<••« r:,(.i i;A 

iMpMtic i, to ti» «.„ipnent\Zìid!    "'"'    •i'Uy 

inspection. *"«"<»» cu tor o liu^od auount of routée 

6. Ladlo Practico - Austonitic Honganos» Stool' 

¿•1     Groin 

7. 

pvop.rlo^În^^Srî001,?0" *" -Flierl o.îy by 

etro8eit-.9 (fatigo liait)   it i~ .V'   2i     .A"c¡l;l' *1V0 

grainod structure.    This •«¿ th«t S --üco ,?v'.;° 
casting oro to bo poured fr^ t o ^f lSK ^Y^•* «^ 
by oyo or optical mtonaLl i a +uf Iodio, cUorviitlon 
tonpiroturo lcvoL to sut? ^! Î     onjy cows >;a oosuro 

«boro «any ocMurcBonto at diffSíTwííS-"?" pvce*iríttl 

For tho obovo reoooH3. hiGh eennu^c AÎ   •    i!-• "^.ayy. 
poured frea an open Iodio onîî^^n       ;?el *3 ***' fr~i»•tly 

üä ìris ra8h^ c
b* -# s;"-Tï r B°S:;V 

la uaod with on effSlantÄ P r?t?ins cnci roviocts lieot 
tho boot Cuoi oincò îhoro Ì^Lj* in*? bürnor-   Ca5 « 
Heavy cil i» tho Saît JuliafcL! ^ ** Cer,,on dop'3ts' 

Modernization end Expanoion 

operation IS to bo ¡ÎSiîS. f Cn effl«îlw»t "eiJ- ¿ntcjjroted 

¿.2 
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7.2 This iiüst incitado o projection of tli.t futuro ^c:.ìond for 
cacZiwj/i by typo,   ai.::o und \:¿icy,t*   l-'roia thin c'rrca plcn 
con bo cfovc.Io;.-ua  for the molding cjui^iont roqiivrGd for 
oc!ch «izo rcnyc* end voHit, ino floor «poco ttoadod for 
noie! ciorcifio end  hundJiti;!, tho strici ru:)uiro::y',i-cc, end 
fiuod vo.Uti.iO nccdoiî to ut.in vain orficicit ao.lci production* 
V/ith a clacr.iiricaiior) of ilio projected ousting load by 
vcifjhi groups,  plcnnin<j for noaded facilities and work 
arca i» tho cíacning oporatian can b« duvcüio¿>cd, 

7.3 t'tïilo ilia cbnvo nav appear to bo conplex and a lot of 
cdditienol work,   i i is on ossontial sto?,  in our opinion, 
to aoouro tho clcvelo,:;t.nt «nd ins tail-jtit,n oí a wodorn 
foundry fcúlity hov.it!'.} balanced facilities,,  effective 
flow ptrfctorrti* of ¡iutorials end produut and officient 
utilization of skilled and unskilled workors* 

7.4 Without additional ristaila, a full evaluation of tho plan 
Xcsyou'L prepared by Ya Chou Steel tifvi, Co,, Ltd, end 
supplied i'uiliKi our vii.it di t'iorch 27, li4/?. ì,a r.ùt possiblei 
Certain comments end question» nay bo helpful fcoforo any 
co)or stop» in tho pragma or» token, 

7*4,1    Hoe hem i ¿tec! soldino using iolt equsczo typo taochines 
i» only os effective ao tho uatoriul and cold 
handling syamt will portait, 

7*4,2    Space for raold eatout prior to pouring oust be 
actplo to próvido flexibility and sinco contiguous 
oupply fa of uotal connot ba naintcinod with baich 
typo stool tuclting furnacos, 

7*4,3    Since floor epeico undor tho ovarhoad crono needed 
for pourin j is alweys limited, it io adviscblo 

to locato oil »wall and wodiu;: sized uochanizod 
oolding in cido boy,    lìolds aro te fco c'olivcrcd 
to h tho wain bey for pouring and chokeput and 
eapty flasks rotumod to side bay for rouse 

7*4*4    An aroa r.iust bo sot asido in the cicin bay for 
largo floor molding, 

7*9,5,   Tho prooont layout and Xbcation of tho foundry 
makes of foctivo expansion and use of -Uto existing 
nain foundry bay difficult.   Expansion i« poasibia 
only to la tho woat of tho nain bay. 
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7,4,6    An inveot.igotj.on co to tha n^,tut u*     c 
•nail to oïdiua coïtSn iïl5S! ï   lty ?f *wc*i"S « 

«ay bo odvie.bla.  "ïhi; ¿tîid B±?J0ÎÎa;^ I^;,dr>' 

7.4.7 

7.4.0 

iodio &*«• u/s;?s à6# STA* jiv*** 

?in:;Ah:1^7A^íLí?,n^ .*» ****** 
aside for tronoportatï'S ofToS   b2V*. Ve eet 

Änfl of tfÄiiSJTS^^XS^tS. 

oroo south of tho prLnt Srf Ä '° "*" 
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1*   &£27AR? 

2„i ïiodernisntion of the »tool c&sting industry is essential to 
support the contlnuoJ rapid econonic advances fc«i«3 cedo by 

1»Z Ca the ou-..,- hand, únicas early action ia uadcxfcdcen to develop 
sound and erf«ctivos plana for founcíry fruity l^rove•* „ui* 
to initio, .i i>C4vji:t'-«u for implementation the* coition ci this 
industry will trove to be» H nerioua handicap to cenerai e«onoKic 
çxowth. 

1.3 An efficient; atuel ir.undry producing otandard quality casting* 
can and will bo e»bio to develop a strong exporfc trade. 

1.4 With efficient use of tho labor forco thru neehanisution, the 
eapnblr, ana industrie« workoen in ïoiwan eau r.oot competitive 
price end quality defends thruought tho world» 

4.0 îhru cusprchcnjílvc studies the econonic ieiiaibilUy of proposed 
nodorntaiition can Lu . ^certaine* and sound Jugement« eaäo ©ö 
to the merit of any ¿.rojcc te J progr&su 

1«.G duality étendards runt be improved.    However, tho fJxat step 
âx» batter t'i-icilitico, roothodc and equipment tataro raore rigid 
Controlo cwn bo imposai. 

1.7 Concurrent with feasibility atudics, practical research mut 
l>c undert&i:csa to develop conciotantiy yood qucilty materiel« 
»Tor uso by tha foundries. 

1.3 It is alt» essential that standard procedure« be eatobUshed 
•nd foundritt» be encouraged to adhere to tho« in the production 
of a high quality product. 

1,9 Since a substantia mount or foundry «fjulpaai« can be constructs 
locally, it ig conaidcrcd that the purchoso o£ engineering 
fro:» fcraiçn sources should bo exploited where ever feasible* 
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i.Ji'ÄCf 

2.X Th« Rfeuay and roport ara to cov«r on avnlu^fcicn of thu 
capability of th« atcul foundry in«v.6try to airport enfi 
contribute fco tho eosontiol growth of heavy jUrtúatry In 
Taiwan, Republic of China, 

£.3 ReprcscnULiv» foundrlo» are to t» .elected fer visit wri 
inspection« 

Í..S» toleration oad «valuation is to be» wnda of «sating ou*Uty, 
foundry methods, productivo equipment and facilities.*   A 
covlev of tho availability and celiar of qualified technical 
peracnnel ia to bo nodo if possible. 

2*4 Tho «xpaulcn and ncdÄrni»ation plana presently being d«valopod 
by each fctmiry aro to bo reviewed.   A jitdgenwit aa to thä 
feasibility mû practicality of thu progn*» t» to bo natf« 
withift tho lluited ccope of th« atudy. 

fi» 3 Concurrent with th« evaluation survey, it 1» ejected tho 
project tor« will offor consultancy «civico and rocowtainiMtioM 
on any quoationa regarding quality, aothoda and oatorialo. 
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3.1 Ilio liei tei timo availability cf tha ccnsultimi; fiö» Unätää 
NrtU.or.e In-v-.s trial c¿vulepaient Cr g an is." tica has nocC3í»ií.*;^txJ 
si only ferio«? ouvvey whish wij.1 allow Qcnoral conductions to 
be drown iú>£»ixt ther condition of tha etcel foundry industry» 

3*2 It is bolir-va-i tini i in ganar «1, the iron foundry lndUAtry» 
although cî equal Jü  ;ortr»nco,  h«ts invested noza heavily in 
bic*deirnls.i*tX-'U and i a certainly txhe«vd of the s i¿crl cautín'; 
industry in this reject.   A lrxgtt p<ut of tho icon foundry 
«industry í¿a-i cpccinlizcJ end uarves pwrent concítalas or »¡pacific 
industrie-»«   As & result there i» a constant pressure en tho 
foundry to Íriprovo ç Utility,  reduce coots and increase prcluctivit 
îho d€)ficie ^iea la tha <vbcv<» factors in tha etcil iouniîry 
product act Lo reatriat market» <md prevent its effactiva 
growth. 

3» 3 During) tha Iwricf visits tha a taf! of each foundries lifted 
WOO very cooperative ¿tn-i supplied ûll informntion raqusoted* 
All foundries had Ricfchotls and quality problema ítnd &ub»ltted 
»Any questions.    The replica hâve bean confirmed in separata 
lattare to each foumlsy.   Tho inforc&tion where portraimfc to 
thio otuJy ¡tua beon (junarAtlscd and ia tha bacia for »any 
of tha rcccir'vcadûticna to bo .included» 

'S 
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.USV;ii:Xtìi .. The lleco cf tho Steel Foundry in tha >--;i-i-í(,. .•....,,,.». 

Of   VüiWcül 

4.1 The prient United icealoackot for staci côttk03 «nd ;:-t-, 
lack of a »Vreducf which coa bo offered to tu* «Wlci» 
hudlcaps to tho medwniaation and „rawth of tío 6t«o* ^ .^"T 
industry. " 

4.2 <* th» other hand hervy intjastry euch «a tho r.:;0;ioaCii j, .   ...... 
ßto»i «ili,  oKpanded ßhipbuililing,  the cioctrX'ìcaU.n,* , ;.   i,-,,- 
railroad ayate» *n<À prcacnt cciaent, ninin3s  oc-col: u> •    t 

Chcaical industries all depend heavily upon itoci ca^tl   t   TC, 

original c^oipaent as well ae replacent pari». 

«.3 »lth tho dovalopaent of node» steal fewvdry iv*cUit'--,  tv« 
capability will e;;iafc tot the production of hi  h quai-y *u„x 

caatingo in low and high alloy »tc«ie for av«r/ pose'M" >,.",. 
Modernisation thru nschanisation will increase peod^r- i<v 
rad consequently lncrate« the capacity of an ^rc^tn. 

4.4 Tho concurrent improvement in consistent quality rc^wîvU ? 

fro« teprovtfd ijquipaant will permit lower costs,    ïhu« v '•ti. 
conpatitivo quality and pricing, a graater ehrura of th* 
world market io attainable* 

4.5 Xt must be strongly enphasisad that the first stop wict t» 
tha installation of modern facilities and chu aî.t«in:r-cnJ. ut 
•n acceptable» quality level.    Harketa will folleo    It y,Jt 

la not possible to men for tha aarfcet trlthsuc thn pi..,- and 
•quipnant ne»«dod to assure quality at low operating coilu. 
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5* ï^..^'f Am:.M^\L 

5*1 The teoria reduction of otoal coating» for 1D73 «esordir?'? to 
tha Fifth <.e;rld Ccriuuri of ens tiny o product icn ar> reported in 
tho Occ:-:nl'.;r VXU J.ft^u'j oí Ködern cas tinga ima $,ZG0,ùti3 notr.lu 
tons not iîadlU'JiîVj production fr em UJStt, fcast Germany Oí: 

CoiifciriCíiVdl CMnn.     ¿ho Itc¿)ublic of China's shota in tho í>UOV¡I 

ww 27»15G tor*.-s or less than 0.5i¿.    Of tlia total world catpuc 
Asían ccuntsic-s» acu>i» excluding Continent«! China» pr-c<;îucoà 
iwarly l,Ci»;),0C0 tons off stocl castings in which K« O* C* 
Shara vas X*7A>» 

ü.Ä Ino rw-.rî;<jfc in KUbytenfciol and an increased ßharo requires 
firot t;>at competitivo quality be developed*    töbor tifiamo in 
tha pro.iutt'c.4 ¿a of steel castingo is tho highest» ca tho fcverr•; 
of all reste!a bec£xu:/.a of tho greater coat for cl&anlng* 
tvep*nding ajotx üíZQ íLVH! complexity one ton of ötaol castings 
will require« iron CO to 20 man hour» for sioltin?» molding, 
cleaning Mìa overhead» compared to 40 to 60 for iron castings. 

U,ï It dc*?» not appear logical or oven foaaibl« to consider eyport 
nnrkcts until tho full dcvolopiaent of tho local demand fcr 
ot«öl castings has occurred. Chcc a cenpetitiv© pirico structure 
«nd quality Bfö attained the added volume of esport nackats 
can bo rosily exploited» 

5*4 It la cbvlcjs that a substantial volurao of etc si cao tinga «ira 
imported as parto of heavy machinery,    SOPO of thle tfinmrça 
should bo within tho capability of a modern «tool foundry» 

•  further, lessai cupply would aave heavy freicht coots aa wall 

AS foreign C4CChatiija#    ïhe Rrnount of thi* veluua which could 

bo produced locally will dopend upon capacity Jfor conplicatcd 
and accurato tsachlnlng and assembly as well ac on the policies 
of the vendor ires» whan tho machinery la purchased» 

5» S Likely itcsis for local foundry production aro tabulated in 
Exhibit A» 

< 
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„ Ì'. ..,.*aßfi IHSPiiCA'LU AUD bv'ALUATUD 

Cttttt't Icon Mid £ta«l Co., Ltd.     -   April X2, 13 2972 
Iti t'ütou Road 

BMWVUIIO. Steal Manufacturing! Co., Ltd.     -   April 7, 1972 
Iìc4.ì3iung 

Haa Umg StcoX owl Iren Corp» -   April 11, 12 1972 
ïwlîîôi 

TaXtíUi Machinery Kfg. Co., KaohaiunQ 

(Hotoi \m export assigned Sept. 6, 1971 to'Marci» 25, 1972) 

«atoan Shipbuilóinc Co.     -     ßoewater 10, IS71 & April JO, ¿^72 
ttooiung 

ïaag Sng Iron works Co., Ltd.     -     March 31, ù April 3, 25 1972 
Koohaiung .      „ 

Xa Chou Steal Kfg. Co., Ud.     -     March 27, 28, 1972 
K&ohalung 
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7.  CW:ï2ïICriS CöS-iiVÜO KIT» POSITIVO RECCKKajâimoSIS a, 1MMU 

7.1 üinco this ce^rt i:> to cover tho enfeiro «tcoJL founds irrhiatri 
based u,ooü our obßervation cf the foundrloo listed in 0.    no 
Eccedendole»* arc ^do ¿for any on« foundry.    It io ungate«, 
that the cc«J±t±o»s ir» other steel foundries aro eubstanticllJ 
tho oana i.« those obiiorvea. " •• 

7*2 Malting f 

7.2.1 steel is produced in bnsic lined nrc furnacoa raipjln«. I 
fro« 3 tons fco ZO tons capacity, with the overae/bcinc | 
about 4.5 ton». /* increase in transfoitter capacity to f 
at least 2500 kva for this siso ic deetoble feo torove I 
the rato of output. A low rate per hour of matul ¡,jco- 
ductioa will ncce2s.Uatc «or« fieor sp*,eo for laoJá set 
out. This rcoulrement then will piRCO Ä restrictl*n on 
tho opportunity to expand production. Steel makino 
practico con bo improved with hichcr pevor and shorter 
tiaeo. Steel quality will also improve since carbon 
can to rotained for a more vigorous boiling action, 

7.2.2 runucroa should bo equipped with top chaxy* capability 
and most essontiaX with automatic electrode control«. 
Tha latter has an important bearing on tastai quality. 

7.2.3 All foundries taust bo equipped with nero offocionfc Indio 
hMting equipment.    Additional electric power ia recuire 
to superheat tho »etal to compensate for poorly heate* 
ladies.    Thi» coupled with incomplet« drying also will 
increase the chance of a*« absortiou and porosity in 
eastings. 

7.2.4 2n cenerai the quality of stool making for the foundry 
end tho control of composition is «ood.   Assuranco of 
a vigorous boil io essential for gas frea natal noeded 
for alloy oteol caatinys,    Spectroyraphic equipment for 
analysia of composition and furnace control is desirebi« 
but not initially essential. 
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< 3 íl-schtwicaticn c¿ «ol^U.i^ 

7*3.1 Holding raust totì »acchonJECKi *rw4 ««..,   „ 
Progreoe tow«rcl bettor cualltv, ,-.  ««      l*"»«ni*<>'J. *»#        . *'».»* *w quality castime. Rorc¡ e,,,-,.,*...,. ... 
dincnsloncí control  -*n<i .-„ , «w¿iKtcnfc 
««f<wa«. Cttn to&vlt only ^ 

«ut^ic or ^Uaut^tlc «oidi«* oqL ^ r^' 

hour ta« ^ Qttalnad.    Dut ^ ^ 

P«c pattern or th« tot«i ,.,.-....... P'ouuttSAlty 
«•vtlop. capacity such «julpaont W3ai„ 

T'3'4 ÜS"^ •0WÍn3 *"•*•»•«••• having «.fixity 

«•?««.«,« on th. «dIw.«iie,t^co- bind« omaa 

t*«u   The. .oundrL. wh0 havo Made *   ?«• 
ta»«— clay ^„a .y.t«,. Mtu produso ££» 
Vality casting, »t jo»., eoot> 

OKCOr 

«•Uvery *quifamt u to b. «, i„to,ral part of 
*>V*«*al ooldlng oyat««». "^ 
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7«4 Coro Mäkln? 

7.4.1 Reparation of the coro waJcirig operation iron» rsoîding 
end tas ins tul.i ¿.clon of equipment deairjjujj to pro.-uè« ! 
coras of vaiarsi quality at low coat raucfc too part cf I 
the rtC^ûimi^ntion process, f 

* 

7.4.2 Arlfv.taticn of r;.nny cf the new core bondis«? aatcrirtlo } 
will ho tìasirtòl« and useful depending irion siao unci | 
quanti bica rt-cU 

7« S Hough Cleaning 

7.5.1 Cno oí tho ciívivionda obtainable thru gooíl molding equip» 
mont und molding «ateriaia la o casting ii'.ïrfac« relatively 
fro© of burnoJ on or fused aand.    Tho cost cf calling 
sotîiiu silicato sand froa the «urfaces oí steel catinga 
is auäetontioi. 

7.5.2 H#ftvy duty, hiçh capacity shot blasting équipant is 
essential OR tho first «tep in th* clfcaning procoda. 
In addition, direct currant powcrod carbon arc camprossaa 
sir natal removal will provide A rapid low coat tool 
for tho deeming and shaping of steel casting©» 

T#G float Treatment 

7.6.1 Existing fuenoces itust be replaced or rebuilt.    Tí:« 
installation of burners »<hich will tettate* uniform haat 
¿ifttributien, *nd controls to assure maintenance of 
tenpezatuxe IOYôIS ara «scantini. 

7.6.2 Mechanical operation of doors and cars is required to 
permit rapid handaina of austonitic manganese sfcc*i 
In quenching. 

' 

* 
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fh- * 6^Jt# gaö und funes *-^ *»    > 

«^totí to curtan th. „^t °* "**« *» *• »» 

**«• icr pouuuon contai        ln««*w»t 1. lm,„.._ 

«•*« « »0,;^;;^:: ;: o
to l,¡t'~ «»"««o» 0**-e*«nfc program. 

- ««nil «hakteufc and recovery f»„ 

'        -» ta«,« polnt0 ^^   IX0"0" b* «Wo*, 
«n ob«*oout ayat«,. * «««to« Ha UJ<Ki 

»itti, outtód, *,U. «»»«tooa, f«M«e. 

- »to.» fra, powin,, »old» «. M1 ir --- ---ssrr- 

- «-m, 1. ;.son
e^ £** «? "«"•• 
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- Ccxro, P-olfJ ovcna r.nd hoot treating furnacoa using 
hcfivy cil ça fuel may require c.ftcr«ü:«:iiixc and othec 
centrólo OH etneku to cJLiainctto dlschargo to tha 
atoaophoro.    inprovoMcnfc oí burner efficiency i* ol»o 

to be required. 

7.7.3 la edJitJ.cn to aie pollution control loth inside «rvi 
outsit, concurs ir.Uüt be cjiven to the sivproaoion or 
cb&ci^-.Um of iwisi» both ao it affecta warkora and Ue 

currouriillncj c«,¿v««aLty. 

7.7.4 Wie uso of filtra, settling basins and closed circuit 
coaling water eysfcvran are *oa« *>f tho Ktoans to aseura 
that tho water discharged fresa tho pienti ia clow». 

7,3 HOÜ3KKSßtfl2Cä - KCFUSü DISPOSAL 

,    7.0.1 while this ia primarily a »iinoQcmont function and 
resposalbillty, tho lack of auitablo faciliti«» for 
•torftga ani handling oí ir.ûtariali* ctakaa good twwx80k«os>lng 
difficult.    Virile equipment would solva ©any of th* 
problem» involved, an ewto-encas by ssangeiaent of tho coot» 
of a disorderly shop would do a lot toward corraeting 

pjcaaesvi; conditiono. 

7.8.2 A clean, orderly work shop will contribuía to botta* 
productivity Mid improved quality.    Sugçaotion« wora 
»ado during our violto of opocific action that would 
improvo tho floor «paco avallalo and i*i$rov« th* flow 

'   of material». 
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•/rías ¿«HALITE 

eonvoMlon to cl.ï 1«.«"^ <*>llJi»' san<1 "nd "" 
high fKWite r-iyierft raoldimi oqulpaent. 

' '        . .    v.,-i„., i« ci-nsiduroti «astriti.-.! to «bthin «i« *>•-.•••«•• 
«*'»5 sn" "13luln'1 i0 ,.C _ *   waU „, to rod** f„o F«*«ic0 or- 
nent in outí«c« »ppcscuaco ot. wall «» "> 
Wï 0(ma taciusluiw round in catting*. 

..» Confio* to «M» -»^ >^ «**" CS:^^ o»'" 

po .r. Xoos-âly conpectod tuoXdo. 

,4 ^ «uu» .cr rr —;-:: - \¿r- ::'- 

at heavy ocetiona occurs. 

l 

of proper «Ilo?»* 

- *•*••"«s tr. r«.,ut« : rùr.ctio» „„ich «»»t.. 

«Iworbtlon «ml porooifcy to citings. 
. t.^ oí ciood cciuli^scnt IB the atceX 

««mirle, tapo*» «•**»». h«"i«r» te tno „^.^„u ,^: 

I       .tat«* ^   -« t^TSltW l^-cn. te — 
.»Min, ond eore «king «~*V íroqucJlt tcni<í«c:y te. 



1 
- 194 - 

CöTofuX plenrtlng and a-Jheranc« to court basic pglacLpi— «ouXu 
©vorcora* fcJw» qunHty deficiency«   . 
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n/JKíG VURilíS SHOK! lUvKCW PLANHIH6 

.i The natura cí raont foundry equipment Bakes it assentii*?» Uiat 
growth nnü iaoüct*«i3«ifclcn follow an orcìarly v.vril piunncà pattar«* 
A» en cistfttplo* A aftnd ayr>tüw with too lìtfclo capacity t.v.?.l 
severely rosîtrict the prcJucfcivity of nodem «-atcwafclc rc^Xdiro 
equipnent*    A« aie furnace with transformer find switch r¡c".r ir. 
tho wjrcng location cm ba a bacrior to an ideal expansion pliui. 
It canft Lö KOVCí! because of coat nnd XOîïD of produet.U¡i\ 

during roiscation«. 

Iw5 For the «bove reasons end because it representa good r;---.!«rn 
Bnnageaents every foundry nust develop a dotalizi lontj rang« 
pi «A for çTOWUW    This should bo a comprehensive study with 
©cenciaie analysis including projected coafea, Kûïket», nclco 

ana profit» 

&•) A poorly pl&nned prograt?. can only corjait the foundry to an 
early dcalse». As other foundries nodemia« isyroving o.uiilfey 
end lowarini coots they vili capture a greater «har* of uho 
evailable waritct forcing the poorly planned o¿ oration t» erat 
prices to rctáiin bacines© and loec nor.ey or IOSQ business and 
siso los« nooey«    Either woy the end is the sesto« 

0*4 Effective analysis of tho operations of a foundry and a factual 
©valuation of & projected improveaant end expansion propre» can 
yield data vpon which sound décision» can be aado.    A brief outli 
Of tho elsstfats of a feasibility Study is included as Exhibit C. 

5.5 Xt should bo emphasised that a» with any important activity a 
long range plan will r«rçuire coapetant end experienced foundry 
engineers«    Since f«w foundries will have qualified pûraonnei 
who can be separated froa the oenands of plant operations, it 
is necossary to retain consultants to davoiop tha study, 
prepare engineering plane end specifications end finally 
»uppervise the instaXiiition and frequently the start up *»nd 

training of workors in the use ef new equipment. 
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10. I-Ì.--.WÌWMG AKü CÜSTCSiCR ¿KïiVlCfi 

l».l In addition to dev*loping high quality standard«, cocvt 
productivity «„d cititi• costing, foundries »u»t io«n 
to soll t^ir product.    x»,a foundry«an cannot wait In hi» 

îîrî T if CU"UV"r t0 8en£l in « ln^' ** —t have knowledge, enaineew cut calling on «astil* cuate««. 
and setJsin-j new enea, 

10.2 Tho atcel feundey curator miat eonaldat- that ha i., a 
V-oblun-floiver» providing a technical aarvlca to tito 
casting «.lag industry,    with thi« attitude» «jd coûtant 
•nglnccr« wrkin« with existing end potential cuatewv. 
thcra la luti« <iouW. that fcho oparation Cfta ^^ 
Capacity, 

10.3 0„o portant aepect of the customer-foundry »intioatìiip. 
I* in obtaining auitably dartgnatf ratto• equif „<mt.    «toe. 
tho foundry BUst accept responsibility for tha quality of 
the caatiog, it should also have tha piativa of specifying 
the typ« oí pattern to ba required and the design of ti* 
pattern* 
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1:*;¿ISARCH AND DStRXGMiSU? 

11.1 An effective» local &t«al canting ¿udua'¿ry wil3, roquiro t,£-siut*»ricc 
in solving many prcülcn» of quality nathoda» rwtGriala xnû 
•qui^icnt»    Mena of tha companies «Iona can afford th.-v co.:t of 
•von slr;.plo investigations«    Roaotcnoan fren the wore <v.?avUy 
imluatrialigod countries placea on even çro&fcor burden en th« 
industry« 

11.2 It is cencidorod essential tharofore that the foundry 'r.-Jurtry 
jointly with Govorru&£'.nt asaictiuu;© if n&cdod. ¡support .iiv/osti- 
gattona to próvido au&tablo solutions to tho »any prttUcal 
problems encounters«   Scano of theaa project« era listed «ui 
doscrlbud briofly below i 

11.2.1 Holding sancii 

Develop opecification» rmd work with supplices on tho 
mean» to meet the at andar da. 

11«2«2 Cl&y hinderst 

evaluation of all nvöilablo n&tcriala end tm* prepara« 
tica of quality or perforatine« Unita to peinait 
foundries to develop suitable» cunó mixes». 

11*2« 3 Cora bindora i 

An analysis of all existing local materials such as 
olio» resins and other chemical windows.    Coopiur&tlea 
with local detieni or petroleum product producers 
to develop suitabl« coro binder blondo« 

ll«2«4 furnaces and ladlo ref ractorlos i 

Develop critical testo to supply tho industry with a 
cost-product quality relationship for refractory 
gradas needed in various foundry applications* 
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H« 2« 5 Hot top compounds i 

Survey loc*l in eteri al s in conpari e on with 'choco 
*vc¡4.l;sl/lo thru import vith tho goal o£ developing o 
low cost eí.ifííctivo local product. 

U.2,G BvíJLUíit« in conjunction with abrasiva grinding tóisol 
prcaucc.cö th* r.o¿t effective grade am hârdnoj» ci 
trttcsl for différent inctals produced in the founát?» 

11.2.7 ìurvi-ytioake refractory coro and wold coatings for 
availability ntuX cost. 
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í'-M It is con^lilsrod aüvisüblo that st&ndard pmcoi'-urcs ;..* r^v;,,-,..; 
covering vcrir.ua cparatlon« in sto«! costing »rc-;!ur:i.îcn illh 
•ano exarca-23 Hüte?! belo»,    Th«fo }.receduto^ ^ro t<> ¿riv.ÀU'K» 
r.cltlnjj, p&uring temperatures, th^kuouU scheduling, to.y- 
treating with hcatinj find cooling ratos, ucl<ì]r.g arvJ previa;!» 
post hoafc requirements* 

•U.2 Aufctenitic îlungciïiiïûfli S tool 

12,2,1 Charco nnka uà, tilting, and aUoy «.dóiHon.-s « C;..; o^i« 
ti©« limita* 

12*2*2 Eííocfc of peering temperature on grein alzo ra:d r/^cen-;;;!). 
KûthOiJa of evaluation and control« 

12.2,3 i4iaí:eaut and hout treating schedulaa far crr&k cr.ntroi. 
«Ad ífull «ustenitisation.    üand test er/nluatita. 

12*2«4 Welding procedura 
Weld ir od spécification.» 

12«2«S Pr©»hardealng to rodueo flow« 

v? 2*3 Alloy stello with high hard*nability 

12.3.1 ttelfclng Practico - Llœits on hydrogen and pho.vhcru« 
| And tho procoúuro» nodded Cor control«   Alloying vractice* 

12.3.2 Shakeout scheduling to annealing iurm.eo - niocr renoval« 

12.3« 3 Weld repair •» pr«-«nd post-hoat procedures* 

12.4 Holding practico for heavy casting». 

73.3 Application of alloy «tools and iron« for abrasion and 
lapse t service* 

It!.6 Holding« coating And hoat troatacnt of austenltic f^-janéee 
•tool traefcuork castings | «« frog« and crossings* 
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13. C:. ,miQ AND Sf&iXSi PRICL'JG' 

1¿.1 frofitcblo cperstlo» in a conpstitivo aftrhct «ill „^t,« 
occurs« conting frosedurctu 

13*a Two ole:.tenta tura «suantliil 

13.2.1 A ttua .^ut* of the actual direct work timo ftCi icd 
to XiwrtOMi * job a« Holding, 9M cutting, cor» r»«'rtn~ 
etc* * 

13.2.2 Significant cost contara nuat b« osta!.Ushod in fh« 
aecMatlng procoduro ouch a0 COro dcpwtawnt, hc»t 
treating, ofec.    All cost» of labor «id nsterioln 
involve m the specific option aro then sccutniUtc, 
by coat ctrnler. • 

13.2.3 /* ralo cun than bo calculated por unit of direct 
ltJxjr, weight or piece« 

13.2.4 Overhead, solos coat <md profit con bo „ppUod M « 
percent of manufacturing cost« 
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|. Cí::íCLU32U'Jü Ana r.ücOMi^NíMTiGNs 

;    Uri ïha otcel citing- ¿nJuatry (founcîry) Ac to rehiro a ^.: ;> 
taatlßl ¿ir.-estaient £cr lûodcrnlzation if th© indu »try ir ir> 
hav<* th© edibility oí* aupportlng the parallel çjrcwth e* 
heavy ir/,;2*w;5;s*y. 

ÌC#JÌ A ctcol f-cur.Jry industry cooarotod fron the rolling rciïl 
induetcy io to ha uosa effect ivo end probably nU^ncor ; il 

I tûoro pr%>íTití¿*lo than If it cperu-lea «a part c:-,f the lat.^r 
eperetion. 

Z'3#3 The licitud local market alone cannot «support: ©xtuu-ivr! 
foundry c^;«î»aioii resulting fro» DOtí<irni«aUfa?u 

I-Ut It la not arpicai or sound economically for c-no foundry *>.«-» 
attempt to produce too brand a product nix«    Xrwi ch^ui j-jot 
be ni.xtxi with steel»    High alloy wid st&lnl&sa etc«! aro rìcat 
effectively produce« in »aparato facilities.    Lorrje ttor.» 
costings awd high production fintai castings <*?« not iii.se J 
easily* 

I 
14*5 Kecocaiondafcions baeed upon th» foregoing brief roport oco 

a* follows* 

14.5.1 The modernisation of th« steel foundry industry 
receive high priority for needed fundo for this w&rlc. 

14*S»2 Detailed engineering studies be authorised for t'hn 
ste«l foundries operated by government entorpri&ws» 

14*5.3 Th« privat« ßector of th« foundry industry each fca 
encouraged to develop an orderly end properly r-l&wed 
modernisation prograau 

14»5»4 A conprohonaivo aarkot study be authorised to ucearte ir» 
the total local steel casting usnge*    This ir.ust ir.clu.iö 
not only tho castings now being produced for ice :I uce 
but ^rinarily the costings imported &a parts oS ;. ;.cliir.c;-y 
such as trucks» construction equipment, railroad trac.': 
work and rolling stock, process equipment for F*UO1C:SI» 

plastics, chüíiilcal industries and neu ntc«l mill* 
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1^5,5 It la «X«o ccnsitícrcd that coordinati^ of all 
foundry iifi-jvovwaent prog»»« in «Mentía to ftv.id 
tho craafcicn of over capacity m íifty fci¿,a of ««stu* 
or ciao ronge« 
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OßlXBXT A   - Casting, und Mschinsry ücing stoeX Citings for 
Futuro Korket» 

«nilroad» Bogio en.tlng. Tor freight ears, couplers for froloht 
*nd pawttffar.    Hopper cur frsasa «* doors, ^«»l'iancons 
other ear casUngs.    Speda nenganewa »icol tr«efc«ri- 
for lU<¡h npood el«ctrifi©d rail ayote». 

rfewl tUXli Steal and Iron Rollt 

• Hill Guides 

- tolling etili frane» 

• Blast furruxcö castings 

• Ora uniorttîinj end hímdling 

- Cosca ovo» nnd handling 

• ííill gears and piniont 

- Kill gear housings and francs 

Ottsfcruetlen HasJiinary - Iroad those v roller« on «XX type» of 
' CTöwlcr «qulpns«t9 dipper front» and 

taath» 

Kitting Machlttary 

Automati va 

tatrtlau* Industry 

• Wearing part» for all typ«» of crushort, 
reduction mill«. 

Framot and houtlnoa for tha original 
.    aquipaant. 

•• «ruck wheel», fifth whasls for trailo» 
hi tene» axlo tpindlts, brako shots for 
truckt. 

• Valvas and fittings for high temperatura 
•nd high pretturos in both low end high 
alloy steals. 
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i- C!i  :.»» Iron Mû üfccel Co., Ltd. 
ICY fratou lioüd, i'jialaug 

- Chfto Auw^ijlanci, ilartt Kanogot 
•» Hsu, üfccei t'ouniìry 

•- Yen, Quislifcy Control 

- 2 ton ¿urc itarnaco -    600 kva 
• 6 ton ace f arnaco - 1500 Uva - Ingot« 
«* i ton Xn.iu.vtdon Furriac« - 300 kw 

Installation Just otarfecd 
• High d£a»gr^i6?ao otc&l casting« 50% 
«• Carbon afccci caiítlu^ai 50$ 
• ¿topper Iciiiô» 
•» Uraltod heating capacity 

4 to 5 hour« per hoat 

I. ííol Una 

• floor acm» flasko| corn mold« 

• Sodlu» silicate C02 cioldtng «and 

• fiodtua silicato C02 cor« «ana 

4« Ifcafe treating 

- Coa ctokcff <ired| optical pyroaatcr for tannatura control, 

- floating Act uniforra in «aitaallna furnae« <cor typ«) 

• Manual' handling In Mangan««« «t««l quandi fuma««» 
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5# Output 100 to 150 tena pa* month. 

o, Ur-iccro -4» 

7. elding, «ro * -**l**im P£ old and new.    If0ôvy reinfect 
**€«<• supports for or.• lino in «eXtinc; PiVj rci»E.i,,.3 ivty 

«strict avail*!** work f;;,«c«.    Founds consists OJ? <>*„ »*in 
crono bay wit* tuo .itíe i>aya.    AU thr«* tnys arc «.,**€*/ 2>v 
r&dern »tnndnrda» ,Y 

o. to building construction for rolling «ill ingot Sumaca e») 
teroalloy fumico haa bam» locate* to tha «a«t cf the Sundry. 
^«uloa «»poro to bo liMitod if prenant foundry buildlr.-n *r* 
tt lx» used,    son» unused property i8 wangle for grcui to tho 
09Uth wost of cxifttlng building. 

Ü 
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COUSIT B-2 

3.» »ah VUng stop:-l MomCiKturing Co. 
2 KìIO fihíí» 3rd äoud 

Kaohsluns 

• tur« i:ts icua-chu 

- Hr« ïisal ShiivI 

«• tic* iîvj Fowiiiry 

2* rrlnarily « rolling K;.II producing up to 7,000 ions o£ ijrçots 
por month»   /iboub £0 toa» por aonth steel catUnoa or A pro- 
duced in out fòn&ll tursa of one ingot shop« 

3» Using 10 ta&o arc furmice for steel casting» inuring tüsout 
IB hcAto per month»   Ualanco of furn&ce schedule is for 
Ingots« 

4« Holding mû cleaning deparknants occupy about SCO M* oech« 

S» Xhcro is no spaco available for en officient expansion o* 
tho foundry <*nd at ¡¿recent there is no consideration being 
given to it« 

G« tt&o primary vîtluo of thin operation la the »eXting capacity 
for largû castings which is not available in other foundries 
visited« 
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u> ¿uir D-3 

ìtxx Lunj ¿¿tao! and Iron Ccrp» 
C3 ¥uh Chan street 
Kc>n Kan Chul9 Taipei 

« Mr« C* M« Loe, General Manager 

• Hr* C* H# Loh» Plant Manager 

1. lieiting 

2 « 4 ten arc furnaces» manual control, »anwva charca 

2-1 ten low frequency induction furnaces 

2*1 ten high frequency induction f urntico» 

4 «• H ten high frequency induction furnacae 

Nota Cl)t Ono aire furnace is u&«d primarily for in-jot 
production for bar Mill rolling and Cvtavd 
grinding halla* 

C2)i High frequency induction furnace* prelusa 
high alloy heat and corrosion rani sta» t 
•teals» 

SU Sen* Preparation and Delivery 

1*2 riva «and amllors loadad by hand in various location« in 
the foundry prepare both cor« and oolding canda« 

1*2 One anni ayatou» with shekeout9 return conveyors , stecaget 
«ullor end belt delivery supply two oolding machine 
lostnllutlona* 

2*2 tea« delivery system to a a**ll Molding anchine lnstalla- 
tion is being installed* 

MMMML^tifeasI 
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A r.r,, fií-r,r r^.« and prca i* m,, belng lnr.taUod to ^„^ 
« balo Mc-uU C00 x 100 ;c 2üí). 

•£» /.ir i\-;IJ.?„'tó--/i Con tí ol 

A fM«r.d û;f!iîï br.g m ter with C cecity of Ma n3^lr; i, ^ 
*eoa iiwfcuï.r.M an<i a ilCod for ono fumico 1« j;eing tei,[lld 

. **r ccftCtfoi cf cs^c and fae«.    ïho equipa«* decs no* c-^- 
&--<íííUflÜ3 í<.¿- pco^y: control of essaienions, 

CaaUiKja   SCO to 350 t ,r*a per »cnth 
Inçots        í30 tona per roonth 

G« Foundry Eiar-loiwont 

Halting, najlng and Cleaning - 200«, 

7» 3 - 100 hwroo power eir ccaaprooßor» provea air at 7.03 fc<i/ca2. 

ß, Main Foundry Building is 2CM x 126 or 3540 M2 

In additici» «loante* area for small cestina, „achine shop. 
,        toer roiling »ill mú forgo shop «« located 1» other tu^orary 

structure   A w 3 «tory office building i* )1W un<j*r con- 
struction. 

0a llsat Treatnont 

1 - 5 X 414 onnoaling furrmeo cur typt 

2 - 1.5 x 1.3 box fcyp# for ^uonchlng and draw 

MU laboratory t Hiiger watts spectrograph^ analysis squint 
Wot laboratory 

Carbon ond sulfur apparatus 
Physical testing 

tt. Shall «old «. «pacißl équipaient, small castings« 
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EC'IOIÏ IW4 

Stesi t'cvniry 
•¿ai'.jiva /'ncliincry tíanuf aeturlno. Co» 
ß.j Kiing rúan Ito.-ul, Kaohfiiung 

1» Holding 

1 - 4 ton ere furnuc« 1,400 kva, ceml-*uUr:.-,tic eUctrcài; 
control, top cheurga 

1 - 3 ton arc fumico 1,200 kva, munuul ©i tusteodo cc^uucl 
top  CÏHUTrjfl 

1-1 ton hlçh frequency furnace 
i * 600 kg high frequency íurnaco 

2* Sand Preparation 

^fo • 2.00 M dia open nulicra 

3* fcoldlng - Hajidi sodium cilicato-C02 sand 

4» Moat Troataant 

<too ccxtypo furnnca m 1500 x. 5000 x 3000 

ÏWo olee trie annealing - 1500 x 3000 x 2000 

Two oil fired car furnacoa for quenching treataant - 
1000 x 2000 x 1000 

ß» Sand teatln? laboratory, well equipped« 

C# Chemical fcaboratory» Leco carbon ;/ analya»r, wfcfe ehemicel 
•Jialysla, phyoicftl testing« 

f* Available ia xron Foundry 

•hot Blaat tabi« - 1 ton 
»toot Dlaat room with car - 10 ton 

6« ¿hall Holding and shall core »aking equipment available* 

9> Production 

Steel cae tinea 107 tena per »onlh, 22ft alloy eteol 
Ingots foe forged steel grinding balla - 60 tons/ «onth 
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?.:d'.««n ih i à.<) sliding Co« 
K.'ltmtj 

- Ile» LLUf Fovnüsy franger 
• í!r.  Vtîai 

2* ttolttryj 

Cne 4 te* «=a flarnaco 1200 Uva, taanual a-lcctrofe control,    Ke«<- 
tino 5 hourßi Cupola «U oll firod crucible furnace. 

£» £-an;l ptep^iittier* 

SVíO er-.n nuUora, lïMvi loaded, bucfcöt delivery« 

Bentonite, Castrino bonded stetti fÖCing 3W<j wlfch arcwitt« 
vaclu    E:olds| oven cr sJcln dried.   Coro »and uso* tunc oll and 
dextrin;:, 

One • 1500 x .1500 c«* typo coal stckcr fircdf »ptlcal rotameter 
temper at uro control» 

Cnc - 1000 x aooo inclined hearth fumano for quenching, elno 
coal »tokor iirc-d and optical pryroaeter contal. 

5» pouring  i  Stepper Ipiles, all carbon And alloy ciocia including 
«uste ni tic mangatiese* 

6» flouudry to b«i relocetad to present alt« of shipyard,   Building 
70 x 52 M planned fort 

100 tons par month stool 

100 tons per nonth iron 

400 ton« per month Ingots 

?• frasent production at 100 tons 
Steel Casting«      30 T ClO ton own use) 
High Manganese     20 T 
Iron 50 T 

ß» Manning including melting and scrap preparation • 101. 
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EJÖlZniT 0.6 

íí^ng Kng Iron Uorfco Ltd. : . 
Cí?> Chung Hwa Sfcroot 
t.tifiti oiung 

• Mr. Lo« Chlng-Uang, Suporintorcîent - Foundry 

l* Melting 

Ono - G ton arc jfurnnco - 2X00 kva 
Ono ~ H ton arc furnnco for »politics 
Koto* Shop being used for casting 
Rolla hftö two 15 ton ore furnacoo 

2# Sand »reparation 

Opon mullere - hand loaded 
«odium eUiCiit« - CO, binder 

"8# Kent fronting 

«Wo - ear typo -3x4 meter x 2 noter 

high oU fired annealing furnacoa 

4* Holding 

tteori Hand molding, no natica 

$• Capacity, preeent ^ 

70 to 100 tone of steel 
*00 to 400 tona Iron Ingot nolda 

C, BuUdlnge . Both Iron ani ¿tool foundry end Roll Foundry 

Mai» bay - 120M x 22H with IBM erana run*«- and 35 ton crune». 
«Wo aid« bay« io metars wide) Total 5040 H* each building. 
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7« Pinna uoeo tiavelo;-^ by consultant from Jape* £OK a cerft'lnad 
foundry operation to include utecl cmi tinge, cteoX and Iron 
rolle, u-rr. .ingot ruvj/io end ft Mechanised moWing «»-«be» for 
engine, «unì oòhor production Iren caatinga.    Halting WA» to 
Inelude tw« . G ton ace furneccsi IWo - 1 ton Iii«,h frfttftency 
induction iurnacet and two o neh 6 ton ami 3 toa low frauaney 
furnaces* 

0* Capacity w*«* to boi ' 

Ingot ttoldft 400 * 

Rollo 400 y 

Steal Costing* 100 T 

Engine »lock» otc» 107 y 
1000 r 

Actual opacity would fea clocar to 1550 tona j*r aoath of 
iron an4 sou tona pear wonth 0/ attal. 
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ILC3I01T C~7 

V.I Chou ¿>tc«l Kanuf ccturinu Co», Ltd* 
11 Koo Shan 3rd Kowi 
fc^hoiung 

* Mr, c. t* Lin, Cnjineer 

1« ftoltiny • 

On« •> 3 ton «re furnace 1500 leva 
4«S fco» charge 

On« - S ton iure furaaco 2400 kvn 
6»S ton c'a cry a 

exhaust; on f urnas« doors with wot fil tor 

£• Sand Preparation 

3 - pan typ« raullora on» mater dimeter 
Sodium cilicato CO-, sana for oolds «nd core3»   fcacliiinnd 
by cruohina and r*~u»oU for backing* 

3« Sarvicoa 

MM «loatrlo powar substation and distribution center 
Air compressors 

è - Ml 16 • 50 Iff 

l m Uè  IS m  25 !» 

4* Laboratory 

» 
•and laboratory vali aqulppad 

Analytical laboratory» «•* Mthod 

6» »roperty and Bulldinge 

Land about 22000 H2 with about 23* occupied by building» 

ü 
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r.tJln fournir/ buUdijvji 55 rcot*r x 14 meter with two mbia 

buys C cetera each. 

G, Capacity 

Steel cnotirgo   10D ton» por month 

Inmota a«» ton» yet month 

!• E^ponuion tv.v*l f.KKiertïiantien has beem plonnnd Lut with too 
little ctotull for cíXtóctiv« «valuation* 

04 Harming 

40 eraployea in molding, cor« Making and cleaning 

14 work era rol tins uopi. 

0. Cnly laboratory heat treating «quipacnt. 
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EXHIBIT e 

{feasibility Study - Kodomisstion of a Steal Foundry 

1« Präsent CperatUn 

1«1 Classify production In foundry by oold also« 

1*2 Obtain average wolght of ca&fcingc produca J by taold'elisa *v.iâ 
nurabcr of noicJc par rconth. 

1.3 Cfofccin thu parcentaço of tho dl&trlhuUcn of castings Ly 
conyosltiun* 

1*4 Oparating costa by departwonts end Recount» usi 

Direct Labor 
Indirect Lobo* 
Supervision 
Indirect I'.ateriaU 
Direct Hatería! ( notai ) 
overhead 
Fixed Costa 

1«! Obtain percentage; of gatea •Ad riser» end scrap by different 
sisea of eastings» 

Uè Classify production by nwbsr of eastings in insight groups. 

2« rropoosd Expansion 

2*1 »reject nest work by »old sise, number of patterns per Bold, 
averno« uolght of nold« 

!,t Coablne existing and projected work load by oeld sisa ana 
calculate nuabar of ooldi per day needed to produce the uoasnd. 

2«S Calculate the liquid net«! fron aerap snd pouring percentage« 

2*4 Calculate nold voluto and weight of »tnd u^lnj a f©roula» 
Vol* In K3 x 1.2* x 1.590 T/M3 x «05 • Tona cand/eoid« 
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3» r^alga Gritaba. 

'àm% CiJtr.j the» data sot £orth rXovoithu m¿«uber of r?.olciiit dlficrenfc 
êbtciip i.Ukf lif;uUl c-.ot.aX ¿uid UìQ woii,ìifc of t.•siisi required» a 
d&ily cltí.'kcuüJ for c\;ch «Icuj^jit CïUI ba calcúlate« 

3*2 Fovtvîry nu-lcUr.y is t:> br* oroupf'd into worJ: lexta and tolling 
équipant; r.:»7.i\~l:r:J £<•'.»: on cl» group by »ino rnd baec;1 U¡,-Q*í tha 
provlvcfcivä'i;;/ n<sc<ír,U 

5«3 hoXtíing promotion rato will determine the to.ia ©f nena needed 
per hour c¿ri tue Inulti motel requirement?.. 

S*« flocr opaca itcedud f«>r wold set out »«ill ha v-uUeblieljcd by 
tho líate at Vvhich liquid r.ctal cm» bo »uppXit-j» that fciuO 
required £cr ti.old coaling and tho temperature at which 
castings cc¿n fco removed frort th* moid*    ïhc nood for storage 
space* to r-cc«í¿ulatc tioXdo f,os different compositions to bo 
poured fauüt; also be» considerad. 

S* 5 Coro Roc» 

. "Coro tlcr»ci»d in w-?içht ond «umber of coros enn ho e*tim&tod 
freo tho patterns wwl past practica»    Core production 
•quipaont tuid drying capacity will bo developed fro?» above 
data* 

3*6 Cleaning 

Ana tho dr.tn developed in l.G ebove together with tho 
proposed added work load the nan power roquir ementa can bo 
calculated using i'actoro for goo cutting, urc air« çriiviing 
and chipping in torna of man hours par ten developed fro« 
«¿Justed experience*    ulth tho number of wort: stations acedad, 
apaco can bo oat anido and casting flow and handling moons 
ccveloped« 
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U S*»ìCB ari.-rtny«Müifc and dlupcoltlon of th« abova facili tica íttvd 
crjuipwont i« tfctit to bo tfevaioped using th« pACdoataero »et Ly 
cttlstlng buil<Uftgat pl&nt sita «te» 

: • Vsrspo&cá Cparatin? Cost« 

3*1 The new facility Is to bo manned baccd upon i ¡soductivo 
requirwenta which ara usual in industry for fcha typa of 
•quipneat planned» 

£«2 «uterini» ¿oía catitnatod fro« new power uftage. sand volivi, 
fuel cotte in new ovcfio and furnacos Cö voli at» pro j ceti ."»na 
from proeunU conte« 

5«! With lobo*- raid material costa plus overboad, new. depreciation 
And tax end interest on oqulpmant loon»» a projectad total 
operating coat can ba caleul&tad at different production 
vclinwt« 

$•4 In projecting »ale» valu« tho axiatin? work load plua ari 
satinata at what prlca new work can b« obtainad will pcivJ t 
• profit tlgura to bo ••tiauitad* 
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."' ANALYSIS   OF   PLAMii /   ¿jl 

FOR 

STEEL  RHKTNG   PILOT  PLANT 

MEÏY.L   JNDU.sTRJES  RESEARCH   INSTITUTE 

1 -   FURNACT.   TKANSJ'OKri:-:?;   UCDM 

1.1 Hour   to be  7 meterc   high  with   a   beam   located   directly over     , 

^j/J.o   center of   the   1O00 kva  transformer   to permit,   a   hoist   to ' 

^/be   attached  for  removing  core  of   transformer   if   required.     . •* 

1.2 N^.t.h   wa]J   oí   tiuisform-r   room   shall  be  loen ted   at   least 

b.0',0  metéis  no». I h   of   the  center   line  of furnace   to  provide 

sp.i.;e   in  the west   wall  of   the  transformer room   for   three        , 

furnace  centred  and   electrode  control   panels   and   one dust      ) 

collection system   panel.     Total   width   of  the   four   panels   i J' 

2.9b0   M.   depth  varies   from   500   to  800.     All   panels   should 

project  about  10  ..   20  mm  from  face of  transformer   room wan. 

After   sotting   the   space between   the wall  and   cabinets should 

be   scaled  to exclude    dust,   from   transforme* room   and   for  a 
finish« d   appearance. 

1.3 Access   to transformer   roo.n  should   always be  thru  a   fire safety 

(                 door-     Gencrallys   these are  sliding doors on  an   inclined  over, 
head   track,    A counter  weight is   attached by  fusible  link 
which  will fail  in   case of  fire  and close the   door. 

1.4 It   is  proposed  the  roof controls   be located close   to the r 

furnace  panels  since   all  operating  activity will   take place 
here. 

1.5 In  addition * remote   control for   tilting the  furnace should 

be mounted on the west  side even  with  the spout  to  give the 

molto-  -or.trol  over   the rate at  which  the ladle  is  filled.      "l 

This   is  considered   essential  for   good  operation. 

. 
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urA collection  furnace  fume  control 

•1  » is .W,M  the dU!t  collector bo «»cd   from  th, eoutn ,.nJ 

* H* new bulldl,,,  t0 tlK. rlorth „„„.     L,iBt_inci   to th J 

bund,,,,, to the.  north „m   bc   about   20 m0(.,.îi   lnatiMd • 
than 10 „tor,,  „„   thL. 60utn.      ln   th.s   locntion   at   lrvit   ^ 

»«•torr, of dugt  work   U   to bo   required  which   Is   sufficient   t 

provrdc   protection   „g^nsl   .porks  reaching   the   boj  houS, . 

(. ; •-• 

Also it is more  accessible   t o   the  furnace   operators. 

I have resevations   about   the   water  cooled   hood.      Leakay,    on 

the roof will  be  critical   if it   occurs.     Although   the vendo,   U^ 

guarantees  100% capture  of   fume,   from  elc-cUode   opening     (l    •/ - 

uring  the 0, bXow,   this   style   of  roof  has  boon   discard,*   ¡ÍS"'"" 
furnace application,  in    USA.      One  serious  handicap in  the ' ^ 

use of  a full  roof  hood   is   the   restrictions   imposed  on  eloc/'^ '' 

trode travel.     It  wiU be  possible   to design   a   side draft       7/ 
hood as a replacement  if   it   is   found   to be  necessary. 

<   Entrance of dirty  air  to  the  dust  collection   thru  two openings      - 

instead of one would  provide  more  unform air   distribution   in      ¿' 
the bag house  and   normit   nil   ii^^c   t-~ 1     mit  a11   brt9s  to carry  a moro equnl  snnre 
of dust collections. 

Since a description of the operating cycle of  the dust collector 

syst« has not been provided  a   suggested sequence is listed below 

2.4.1 Exhaust motor  should  be   interlocked electrically with 

the furnace power switch   oo that  the furnace cannot be 
operated unless the fan motor is running. 

iï/W 

2.4.2 Normally the bags in  a  bag  type collector must be cleaned 

of dust on a regular  schedule.    For furnace operation 

an intermittent type of  operation  is  suitable.    When  the 

furnace is shut down all  bags are cleaned prior to 
restarting. 
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2.-1.3 From the drawings supplied, the proposed system appes- 

to be a continuous filter in which one compartiment at 

a time is closed to dirty air and the bags cleaned.  if 

it is found that there is Jnr.uf ficont cloth area to    | 

properly filter the air, it would be possible to converti 

the system to an intermittant ope ral ion. 

2.1.4 Since usage will be email the timing of the cleaning 

cycle will  not be critical. 

2 ,'\. í 5   Spare  bags  should  be  ordered  in   the  event  any  .ire dnm/,gc 
during   installation. jp'Ác¡7 

3.   Ch irgirn bucket .or basket 

3.1 It is   suggested  the  frame  for the  support  of  the charging       /, 

bucket  while  it  is   filled  be made  a  separate  structure. ^ 

There  is  only  limited  space  between  the  exhaust dtfet  work   and 

th¿ frame  supporting   the  roof.     A  careless  crane operator 

could  cause  damage.     Without  the  frame  clearances  are greater. 

3.2 Since most charging will  be on a cold  furnace  it will be    i/i^ 

necessary  to  soak  the rope  in oil   so it  will  burn. ^ 

K     Laboratory 

à 4.1 The extent of vibration which can be  tolerated by the spltóo-. 

analyzer  should be  ascertained.     A vibration or shock  survey1^] 

should  be made  of  forging  hammers  simlar  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 protection  required. 

4.2 Specimens for  analysis  should be ground  and polished on a 

belt sander outside of laboratory.     Specimen  can be passed 

thru a sealed window with  a  "dark  room type of door". 

4.3 A double  door  is not thought to be needed if the above is done. I. 
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. A   l\t,port.\> can be made on a display board to be v.iew.d by the 

nu'ltiny .staff thru a window. 

.nee oxygen usage requires continuous application it is suggest. .1 j 

platform be located outside ne.tr the furnace and several tanks /,•'" 

connected to a manifold system for piping to the furnace area. 

iectric service : 

• nee n direct 1?000 volt high tension power supply must be ro~ 

ï tic d by Taiwan Power Co. a study should be made as to the most / I. > 

iitct.ive me .ans~~rbr^trmn*?imiss i on. This wi.U iúsc involve dec: J .sien:.- 

. to supplementary power, transformer capacity, feasibility of, ,!•• 

der ground or overhead delivery of 12000 volt power, locationj  , , 
if •'•  i f substation if needed.  It is possible that a location removed, •''; 

m foundry would be desirable. 

ÍAr. ince furnace is to be useid for research and development of 

: tandard procedures, it would seem desirable to have a scale *' ¡/ .• 

ystem which would 

i hot metal scale f 

allow accurate weight of charge and subsequently 

or metal weight. ',1 i>    J  '77 

if an inmersión pyrometer is to be part of the installation it i; 

;uggested that a portable unit be furnished with three stations 

1 or use : 

Furnace 

Ladle after tapping 

Pouring area 

kcond furnace roof and at least one more ladle may be •¿  needed. QYÍ-*'''" 

Indie Preheating: 

For most effective preheating it is advisable to set the ladle on 

its side (without stopper assembly) against n refractory wall cr 

ase n refractory lined cover with burner mounted on the frame. 

Gas is preferable if very low carbon steels are to be made, because 

of carbon pick up from unburned oil. 
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11.  Over h CM ci   Bridge   Crane 

Although   the  items may be   included  but  haw   not  been  mentioned^\ 
the   specification  they  should be   questioned   with  the   supplier :¿¿/'^ 

11.1 Crane must   be fitted  with  a brake   (generally  foot)  on 

runway travel. 

( 

11.2 Hoist must   be  equipped  with  an  adequate  brakeon   che hoist 

for holding   the   load. 'nV-'bl1'^ 

11.3 Stops but not limit switches) arc supplied generally on I 
bridge cranes e^ept-on-hoiit. High limit switch is proviene 

to  prevent   block   from  hitting  drum. 

! 
- 

12. Soaking  Furnace 

12.1 Furnace  is   to be  relocated  to the north   and  space provided 
on  either   side  for  oil  burner  adjusting   and maintenance. 

12.2 It  is suggested  the  aren around  the   furnace  in   this building 

can be left open  to  the main bay. 

13. Structural supports must be provided to permit  the  installation 
of   a heavy duty monorail  for transfer  of molds  to and from foundr 

in   the  passage  way  south  of   transformer  room. 

C 



¿23 ».x:niviT il 

Thfi Importance of Promotion ''Vruj ;^if:ni o.nd 

Materials in Quality Contro] fer Sir ri  ?-'al:in?r p.nrt  Pol*'ing 

Quality  io  the en¡»mtial elomnnt in the rO*> of any r.nd all 

products.    It in moro import .-ìr.t to the un or of the  product   tb-'-n 

price.    A low price io  soon forgotten if the (!'•!.:! rod quality V.T-.E. r.ct 

in the product  and failure or aub-ttandp.rd perior.Tin.nce rceulíR., 

You Cc-innot  inspect reality in the product if the procera do^s 

not put the quality there. 

If the equipment cannot perfora so an to produce the needed 

quality level,   the most sophisticated inspection and measure jf.rt 

instrumentation will not change the quality level  in the finished 

product. 

In the paper, which my associate Mr.  Tarline Two   will pro««int, 

we will diacusa the elements in quality which aro controlled by yrodxiction 

equipment and what ie essential in the design and operation of the 

facilities to permit the development of a quality product. 
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i)¿íLii>eceu   i*J Clísese  dy    *1-L.7s4¡-      M.\H.\ 

"Ilio Importance of Production Equipment and Materials in C-uality Control 

For stool  iiakinrj  tint) Rolling 

The cétablir.lime.ni. of realistic  one! attainable quality levels  thru 

specif.\cr.t:.on'j   hc:s  been  receptee! by  industry as normal practico. 

Un fortuna Uly,   the disparity between  the minimum specification  and the 

maximum  performance  is  substantif!   in  too many plants  here  in  ïaiv.'cn. 

''hile manarjei.ient  and er.iployo attitude  toward  quality  is   important, 

there are .limitations  cs  to what can  be accomplished by education  if 

equipment is substandard.     It  is  somewhat  like risking a workman  to wash 

windows  or peint  a well  10 meters  high when  ho has  only a 3 meter ladder, 

Either you obtain taller ladder or restrict  the  job to what  can  bo 

reached  from the short  ladder.     In  too pany plants  the  equipment or 

materials   just will not permit thu manufacture of products  to 
restrictive .limits. 

It is  important  also to avoid undertaking the manufacture of products 

beyond  the capability of the equipment or process,     "hile  this noy bo 

more prevalent in  the  foundry industry,   the condition must   also occur 

in  steel making end rolling.     To attempt to produce aircraft .quality 

forgine  steal which is  normally vacuum degassed without tho o:;uJ-Pm3"'t 

to do so,   or to  attempt  the rolling of special alloy steels which    • 

require exact heating to a specific temperature beforo rolling without 

any temperature control of measurement on the  furnace  is to invite 
disaster. 

Since quality is an essential element required in all salocblo product«, 

tho moans to accomplish the quality level dosirod or needed in tho 

product must be analyzed in each plant.    k'aturally,   the end use ond 

tho customer will determine the quality level required. 

By quality level we mean hero tho sum of all measurements applicable 

to tho product;  as surface apperaance,  ond finish,  intornai soundness, 

composition limits,  physical properties,  and dimensional accuracy. 

->'< 
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ïi product  specifications  exceed your capability,   you  cannot chr.:::u in 

that market.    On  the other liane!,  if you arc now producing material to 

higher limito  than required  by the users  ct on increased  cost you will 

price yourno.lv  out of the market. 

jince equipment will control your ability to roach a desired quality 

level,   it is essentiel that rjoa.lc  for quality up grading bo cet   just 

us you have established gods  for incroased productivity,   capacity or 
lower cocts. 

Actually,   tho long rango planning} for quality iiap.vovcr.ient and its 

ifiipiei.ii.-ntr.ition is for moro important to growth than an increase in 

capacity at existing quality levels, 

In the first placo the market opportunity will expand as  quality lovole 

improve.    I'ithout a continuing increase in quality tho market can 
actually shrink. 

Planning should start with thoso elements in an operation which ¡.rêvent 

an improvement in quality and establish the noons to correct tho condi- 

tions. If both quality and capacity can bo improved at tho same time a 

double benefit will accure. 

Equipment t'nd Materials in the steel making process which hevo a bearing 

on tho attcj.nr.ient of a desired quality will be discussed in some dotail 

and suggestions will be made as to possiblo ways to improve the 
condition. 

Scrap as tho major raw notorial in the steel making process,  is tho source 

as well for most of the indésirable elements affecting quality.    Scrap 

is also costly to purchaso and handlo.    Therefore,  intelligent planning 

in scrap buying, storerò and u*>e should pay dividends. 

Since a "scrap market" or "scrap industry" does not eidst in Taiwan, each 

steel mill has developed its own scrap yard.    Shears,  baling prosses,  and 

cranes all add to cost.    In addition unusually lorgo stores of scrap are on 

hand in many oí the mill«, ( 

• ai* 

1 ty* 
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ït is cu^cstod that ir all willü producing liquid stool in an arco 

could join together in ccrap buying, preparation and distribution, 

ü coat and quality advantage couid ronult.  Scrap could then bo 

segregated, sheared or bundled and distributed to tho mills accordino 

to their needs end  specifications.  Producers of higher quality clloy 

steels could obtain selected scrap at a pror,iinur,i which tho product 

could efford. The reinforcing bar mills would "buy" scrap to moot 

their needs at a lower price. 

Vithin each steel nakino operation ,scrap storerò bins and handling 

equipment will provide the noons to sort and segregate c!£•.-feront 

compooitione and grades of scrap. Scrap usago should always bo on 

a "first i^ first out" basis so deterioration and oxidation can bo 
minimized» 

A properly planned scrap yard to provide officient means to unload 

cars and trueles and deliver to storage will have an important 

influence on the quality that can be built into tho chcrcje. The 

entire quality procedure beings hero and a good start is important. 

Good stool making starts with an accurato moasurcmontof tho raw 

materials to be melted. Charge weighing is essentiel to próvido tho 

base weight For calculation of additions and losses oxpoctotl. Scalo 

maintenance is essentiel. For tho sovcre sorvico imposed on scrap 

or charge weighing scales a load coll type is sinplo and lose subject 

to damage by impact when a worker noglocts to lock a boar.i typo «colo. 

Particularly whan alloy stools aro being produced the molting lostet 

for oach alloy must bo accurately dotormincd. .', «calo for woighing 

tho liquid natal after tapping is a nocossary ito» of equipment to 

provide information on molting lossos for composition control ond 

occurate costing of metal at the spout. 

Preheating and drying of scrap has been introduced in many «Kail 

oporutions. The primary reason was tho roduction in molting timo 

und an incroaso in total output, i.'aturally, if all scrap ic storod 

outside, excessively wot scrap will creato tho possibility of excossivo 

hydrogen absorbtion. Also, wet scrap can be dangerous whon back 

chorgos must bo omploycd. 
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Efficient ce rap preheating rcquiros costly equipment one! will cele! to 

the cost of Multino. Tho extra cost must be justified by reduced 

electric power usngo or bettor assurance in quality control, l.'ot 

r.crop necessitate* a longor oxidizing boil, mors oxygon  uncí noi-o 
tine. 

The metallurgical precoce tokinc place in an electric arc furnace 

durino nolt down, oxidation and refining dotoruinos tho cjuulity of 

the steel and its adherence to desired specification, üowcvor, the 

efficiency of tho furnace, the power characteristics, electrode control 

and re factories each have an influonce in attaining tho desired 

properties. 

High powered transformers primarily provide faster molting end high 

heat input with lower refractory loss. Thoy also contributo to tho 

quality factor since with f,:st molt down there is no tino for the 

slow oxidiviny action promoted by rusty scrap und air. Carbon is 

thus high at ciolt down and a vigorous boil can bo cictivatod with 

o>:ygon lancing. Since boat input is more rapid the molt is closed 

for o shorter tirao to tho atmosphoi* and ubsorbtion of gases is winioizod. 

V'ith uutonotic oloctrodo control the chance of dipping un electrodo 

during tho refining period is reduced and sudden carbon pickup 

nfter final tost prevented. 

Sinco rofractory lose rosultt in an addition to tho slag voluwo 

incroasod rofractory lifo thru highor heat input will noon los» 

slag to contond with and bottor control ovor the chomictry of tho 

slag and its action on the netel. 

Ono point, in connection with tho furnace controls which nust bo 

Planned     before the installation of new ccjuipoont, ic to locato 

the control panels where thoy aro oasily accessible to tho ooltor. 
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Tap voltages must be set so that ncixinuu power (voltage) is 

available during the early nelt down to drive the electrodes thru 

the scrap to t!io pool of metal forming in tho bottom. /.Ico, low 

voltugo tapo must be provided to assure a steady chart arc to 

permit the slag blanket to protect the refractories and to assure 

maximum heat input during tho finching cycle of the no::t. 

Emission control systems on the Melting furnace will próvido a cleaner ntmoe- 

phi-re .for the employ-thus promoting a botter attitude toward work and 

quality» rlov/cvor, the positive influanco on quality will not bo 

significant.  Tho negativo effect on quality hov/ovor nucí bo takon 

into account in the design of tho fumo control systens. 

Even a slight negative pressuro in tho furnace durino tha refining 

period will permit the inflow of air, and chunga the furnaco 

atmosphere from reducing to oxidizing. Carbon loss and gao pickup 

by tho octal is possible. It is suggested hore that tho dosign of 

the ommission control system bo developed by exporionco onginoor3 in 

order to be sure that the system will not affect tho stool ojking 

and the quality of tho steel. 

Furnaco rofrcictorios aro a significant elewont of cost in tho stool 

making procose and can oxort a good or harmful influence on tho 

quality of etool being produced. 

It should bo obvious that tho use of acid or siliceous rofrcictorie« 

will disturb tho basicity of tho slag in basic electric stool 

Making practico, particularly if tho rofractorios havo low Molting 
points. 

Since low cost brick will have higher slagging rates, and will 

incroaso slag volumo, the acid or basic characteristic of tho rofractory 

»ctorial will huvo considerable influence on slag control and metal 

quality. Ono stop in tha développent of quality stool will havo to 

bo caroful study and testing of available rofractorios as thoy affoct 

•log control and tho resulting composition and properties of the 
stool. 
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In general brick with a higher rofractory index, will coot more 

bui will have a lower loss rate and longer lifo while ccntributir.-g 

less material to the •furnace slag. 

The quality of rofructorios used in pouring ladles will also 

have an influence on the cleanlinoss of the tt¿ol. Since inrtots 

are all poured with j stopper lucilo, the rosi storico to slagging 

of the nozzle and particularly the bottom and lower side wall 

bricl: or refractory lining is critical. Low molting i.vjte.c'als 

will react with the hot stool and fora liquid non metallic notorial 

which will be drawn into tho mold by the fast flowing stoel rather 

than float to tho surface of the molten metal in the ladle. Good 

ladle refractories, well maintained will cortainly contribute to 

improved quality. 

In addition to installing good quality refractory lining in tho 

ladlo it is absolutely essential that the lining be free of moisture. 

tho nasi caroful steel making process is wasted by the pretence of 

moisture which can be converted to hydrogen and absorbed by the 

metal, t. nowly lined ladlo should bo first Jriod «lowly with a 

wood firo and thon boatod with a proporly sot, efficient oil cr 

gas fired burner. 

Practico on hoating ladlos will vary with the sizo of tho boat. 

Most largo ladles do not h;ivo to bo heated if thoroughly dried. 

Howovor, small ladles holding 5-8 tons or less and particularly 

if «pocial alloy stools aro boing producocl should ba thoroughly 

prohoatod. 

Stopper mako-up and nozzlo also will uffoct tho quality of tho 

ingots boing pourod. A lejking stoppor will dribblo snail amounts 

of notai into an ingot mold v/hich will froozo and produco surface 

dofocts since thoy will not bo renolted when tho moid is filled. 
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Maintenance of a.U neclunical equipment on tho  stopper mechaniem     ant! gcari^S 

of the ludio is a uust.    Cwooth,   free action of tho stopper lover will j 

permit bettor control cf streun and prevent  jerking of the  ludio.    Tho | 

• urne 13 true of the overhead erano equipment which must bo  inspected und | 
kept in perfect running condition at ell timos. 

ïrigot molds designed for tho type of steel being poured arc essential for 

high quality rolled or forged products.    Ingot  should bo as  largo as the 

handling  forgino and rolling facilities will permit.    Small cross section 
ingots in relation to length will have moro toncloncy for cunterline 
shrinkage or voids than larger onos. 

Ingot practico and design should have as much care and planning as the 

application of risers in the steel foundry.    If rimming or semi-killod 

ctoul is boinc producod ingot» cun bo poured from tho botto« with tho 

large end down.    However,  killed or deoxidized  steel should  be cost in 

ingots having tho big end up.    An insulated or exothermic sloovo, and 

insulating compound on the top will maintain the fooding end opon to tho 

atnosplicm and concentrate tho shrinkage at tho top whoro it can bo 

removed before rolling.    The use of bottom pouring with bicj find down will 

produce shrinkage voids almost thruout tho len0th.    Evon with big end up, 

bottom gating will cause a hot spot and shrinkage near tho in-flow of 

hot metal.    Top pouring big end up with insulatod    or oxothornic sleeves 

i« the proper practice for killed steel to produce sound in0otc. 

For uccureto control of composition ut the neltinn furnuco tho 

Laboratory must be equipped to provide chemical analysis of carbon, 

»anganoso and other alloys rapidly.    Tho snuller the furnaco tho raore 
critical is tho need for spoed. 

Tho influence of proper equipment ut the rollino «ill on quality is 

some what loss critical than in the production of sound incoiò to the 

correct properties und composition,    .'¡owovor,  roheuting furnaces should 

bo designed with non scaling atnosphe» c:nd accorato and son.itivo 

twoporaturc cosfcrol in tho final zone.    Continuous furnaces  will próvido 
a «ore consistant heat schedule than batch furnaces. 

1 
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Handling equipment between furnace and mill or forpo hanraor should 

permit rapid transfer of ingot  and equally important in tho eamo 
timo cyclo ovary  time,, 

I have not had any exposure to  rollino "ill practice and thoroforo 

cannot comment in dotail on tho relation botween equipment and 

the quality control function.     I imagine that the cune principios will 

apply us in any manufacturing operation,    lull equipment must bo well 

maintained and in pvopor adjustment.    Overloading,   in addition  to 

contributing  to moro rapid woar of machinory and more froquont break 

downs will produce wider variations  from nominal dimensions,  particularly 

a« woar increases.    Early replacement of worn rolls and rjuideo will provoi.t 

occurrence of surface irregularities on the product. 

I would not be consistent with ny past industrial oxperienco if  I failed 

to emphasize tho importance of housekeeping,  safety und environmontal 

control on the quality of your product and the productivity of tho 
ouployo. 

Tho returns on capital invested in any of thu cbovo olotnonts aro not 

immediato.    On tho other hand,   the decrease in profit is like a email 

look in u tank buried in the ground.    The liquid disappears but you 

don't know whero or how.    Thor© is too much ovidonco to »uppori the iwpor- 

tunco of thoso factors for us ignore tho«. 

J 
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Givo o „orlcajn a clocmorcWy ;well lightoct .hop;   givo hitn cloun  ai; 

to  brojíl,* und a  confortólo tonporaturo in which to work und ho will 

produco r,c,-o, wit!-,  fowar Jofoctivus.     I bow  th«  bocauso  Pvo scon it 

h^Pron.    I'hon I   Firct started working in a foundry in 1W/.  it Ioo!<od o 

lot   Uice tho voun;:--iu6  in Tuiwun,  Production  équipant was  united, 

Uühts vor. poor,   hojt wos supplied by coal  firos  in noìdinn  riusi«, 

Ihc-i-ü was  no o::hauct oquipnont   any who«, in  the shoo.    Durino the 30 

yojrs i was with  that colony wo invusto-J over U3¿/>, 003,000. flu in 

modern production  equipment,  boat and lighting  for the buildup.    i<0 

included almost £500,030  for dust and fume exhaust  équipant.    Pro- 

ductivity and quality improvement was impressive. 

Tho  safety and health of your employe* is also important in manuring 

fu.uro profit potential.     Most  industrial countries  have .trlct lew. in 

th,s ruoard.    îbrkmans compensation costs can bo substantial and have put 

companies out of business.    And the high cost of worsens conation 

does  not result fror,, current injuries,   but tho accumulated of feet over 

nany yours of absorbing harmful dost in the   lung,  of excessive noise 

causing loss of hearing and of improper end hoavy lifting promoting 

permanent bach injury.    Now is the timo to take caro of this.    Tt 

will  bo too lato in tho futuro. 

Tho growth of industry in Taiwan has boon on* of tho «odern wondoro 

of tho world.    Your economic and political futuro will bo assured to tho 

«tent that you develop tho capability to produco a quality lovoi oqual 

to tho world.    Mth good equipnont,  high productivity ond a dedication 

to vhas essential elo,ont of quality in every thing produced,   tho in- 

dustry in this country can beat tho« all.   Your futuro can bo socuro. 

I have- enjoyed Hy stay hero as a «.onbor of tho United Nations Technical 

Assistance group. ï wiU bo leaving next wook for six weeks in Vionno, 

Ao.traa to torr,ùnato ny association with tho U.N.    I expect to return to 

to Z^ T*lnï0iny CJSSOCÍütÍOn With i,IDC «• «»tho, basi, und to continu, 
to assist cho Motáis industry to grow, 

I thunk all of you for your help and tho cordial woW you havo givon M. 

Good luck. 



- 233 - 
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> 

1.    Cr.i-loruo nil  foundry nouLüti,-- j^xntÎB i« uro on 'iniat, 

'!•     'Vo.i-iro cou'iloto «'ii'ilysi« of >>ro=ìcrtiPB: 

Solve .••n.-ly.iir 
CIey content 
.'iV;  finrr.o»? No. 
Ty o «>f or- in - iunior r..'>fTiiric.--.tion 
"ir\lity of ¡:r.in 
Si li e.  content 
Impuri ti o«. 

/' ' 

3. UKì a- a F,t"'u!«:nl pr:-on p¡.nrl composition - beni on i to t»\C  carea.1 - nr.La 
cußtin.T   teetn usili;; tost roull  un '  ov.luute. 

4. iam  li.ro toiitn on rcuso by rcreonin;r to arinti'.in niniroxiBU-.toly t!io o<:vo 
di i. tri nation r.n;] finenenn.    Hctioml asi'l rcuwo in nnuinp tho  ^;YIO cauli!,.. 

iV    Conjuro Iniv: m c.ivle vith nvuilnl>le ironoriod ìUUKìB - U.S. - «J<nv.>ie»e - 
'•UBit'U Hfl!. 

0.    Tho f;o;a  in n *ot of speci flettiGHR coveriiif r.ll  ilosi.rcd nroportioe. 

7.    Sund fea-iplior/i <ire to 1x> invoHcd  in develo» inj? opecifitv.tiona tiiiite 
they uQKt moot tlicsi.    However,   if nttuinnont or'nnccif icction Uniti; re- 
«uiron m-ocoroinp,  earh -.e rr.ehiiv,   clupuifvinf;, Mending r,Hl {'.ryinr, it 
i« poitMil.lo «. project B!IOUM 'JC r.ct un vith one or :::ore an>:  iuonliers io 
rncìyau  cost oí'  e ¡uinnont :nd  ultita, to cont of ¡TO tuet. 

> 

U*. •<«%,..»  ( 



1.     "M ..lo; .-.o  r.ll   loc-.lly .-. v.-il,.Mo eli y  ÎJ »;,,„. 

ïmi-c!'"10""0 iVil Mc   ,l',oHi ' cl v "n**• r» Jap,*«..«, „nd u.F. Uo)^ 

ö.       ' Ol    U; 
ont* uöd noahlinp 
ho obtained rop'r»!- 

¿.      ot  u,-.   -.n ev.lu-tion .«rojrr.-« covorinr Inborutorp t 
..n«   ••oari:i:-   U*ti:.     M,-u»   ,,!   >>Vy6ic;l  rroportie* wu*t 
1-v.ï  •:.   l.,c    ¡v.-.t   .if ;i..î-.|i..iiT   rc.;uinV. 

l-o !'? run to refl.-ci th* »riOl tiens tiM'icri  in « »t. 
»•/..<ro! «»lyíc-.l   .?rop«rtiw .-.nd t,u--li!y  loveln. 

Vf-.- î-.-.-î. < rvr-.; nunt ?.«> liniiirt t„ one tvne oi' «etcì. 
it.?.!   -i   im.;  î!io   irt.,t /over« .-J*.lity probier,. 

4.     ' 5!V   ••»•{.   .;;v^{   ,,],.„  ,,„  v 

irr   ••  » ;   t ;      •. lt    ¡ 

•'•«    ••' : ¿¡vii:, v 
'»tpoì    j «r   !•;::••• »."! 

ÉÉtt> 
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curat niN.'sns ±2   •/ ¿> - 

I.     Crti IO/UD nil  cora binders Ijy typo n.thor than uourco of nnrmíüCtüro, 

ù.     ' olivet renresentutive m-.tcri>>l» çf ondi typo t\m\ ov-lu«te jwrfortarjici" - 
in workability . nd r»ro'»ert ¡CR« 

| 
I   3.     .ïince rjctîuiit; of m:..i. " core v; ry,  it In logier 1   i<¡ »elect r. method 
I   iioct iu uno [ov tht: prol isini.ry »»ro.Ti m» 

,   4«     ¿linger tyjio». 

1 

Uatoil coron Oil 
Rofln 

'ir n.rOoninr 
. Oxyrcnctoil 
* COi» 

Acid §ottiup bindora 
J'olyurcth.nt* bincora 

C.     >inco tho l.ttor two itone uro not uv ilnblo here, .. propr n my ho 
nocdtn' to ai cert, in tho porriblo unt>9  tlio ßi«e oí  the niirUct,  ih« nv.il- 
iMe rianuf rcturinf: awurr«« und vh«tlior or not r<\w tmtcrinl* can ho obtained 
loci.lly. 

'Ú 
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LIST OF DRAWINGS 

Prom Exhibit fi.  Modernisation of a Stetl Foundry  Prn^ition I 

Drawing No.   1,  FE 6I-E-0114,  Steel Foundry 

Drawinc No. 2, PE61-E-0117,  Cleenin* Roo«, Proportion I 

Drawing No.  3,  FE 61-C-0115,  Sand Syete* Seetionu 

Drawing No. 4,  FE 61-C-O116,  Sand Syetem - Below Floor 

From Exhibit r),  Proponition  If.  New Steel Foundry 

Drawing No. 5, FE-61-C-0118,  Elevation« - Sand Systta 

Drawing No. 6, FE 61-E-0119, l*«* Steel Foundry 
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