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1« g»at'o> 

1.1 The «xpert arrived in Tehran on 23 February 1972 to take up 

appointment* 

1*2 During the first three week« he was introduced to several 

administrative staff «««ber« of various Oovtrnment Orguinations. •snd 

was brief«! on th© background of the Irani« mechanical engimeering 
industry* 

1*3 After consultations between Government officials, it ens 

«leeidöi tint the expert should be attached to the lesearen Centre, 

for Industrial i»d Trade Developatent at the Ministry of Economy. 

1j» The expert used the Ministry of ïeonomy as a base until hia 
departure fro« Imn on July 20, 1972. 

1.5 It will be noted that although the original duration of the 

assigsaoat was for four aoaths only, the expert requested a short 

extonsion to unable hi« to carry out his assignment «ort to his orna 

personal satisfaction* 

The extension «as duly granted by the Iranian authorities and 
approved by U.N.I.D.O. 
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2. SBWAHT MD OONCLDBIOWS 

2.1 Following market research, it was concluded, based cm estimated 

market dennnd, that initially, only seven different categories of cutt- 

ing tools should be considered for production, covering in all J^ sizes. 

2.2 On balance, the siting of a new Metal Cutting Tool Plant would be 

botter attached to the Machin® Building Plant at Arak, than at alter- 

native sites. 

2.3 The type and number of machines required is set out in detail 

\n  fcho report. 

Z.k The pre-f©asibility study indicates that • factory estaklished 

for the manufacture of setal cutting tools in Iran would b© potentially 

viable; and further study, preferably as a joint venture with a foreign 

partner is recommended. 

2.5 The main features of a company to produce cutting tools in the 

typos, quantities and sizes selected are approximately* - 

i. Capital cost 67 million Rials 

ii. Working capital k2 million Rials 

iii. Total floor area 750 aq. metres 

iv. J^eetrie Power Loading 1*35 Kf 

v. Total employees 100 

The cost of heat treatoent plant and laboratory facilities are 

omitted, since it is assumed that they will exist at the sit© eventually 
chosen. 
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3, THMS OF REF^mCu. 

3.1 Make an analysis of requirements and set up a yearly production 

programmò of cutting tools (type ^.nd quantity). 

3.2 Evaluate the industrial facilities under construction, 

particul rly the /a\ak Machine Building Plant and the Metallurgical 

Engineerins Plant in Tabriz as a possible sit© for establishing a metal 

cutting tool plant. 

3.3 Collect all nacessary d-ta covering the technological and 

construction aspects as well as power supply for the future detailed 

projecting of the plant. 

A Train local counterparts. 
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k. ST'.TaCSNT (T OBJECTIFS. 

í*,1 Tho assijnaont of the ^xpcrt is briefly stated in Section 3f but 

it was found necessary in order to achieve the eventual aio of evaluating 

the proposed plant for comercial viability, to include the following 

investigations; 

") In addition to the type and quantity of tool r«quir«ratita, 

it was essential to formulate a range of sizes for e\entunl 

manufacture. 

b) Ta enabla the UNIDO econooic evaluation expert, Mr. ¿.Goodwin, 

to assesa the comercial viability of the proposed plant, 

ilr, i4ill»nrd »as requested by the Project Manager to -inalyp*. 

in greater detail several aspects of the technological 

survey.    It was agreed that Mr. Ooodwin and Mr. Milliard woul." 

work in close liaison an this aspect. 

h,2 The eraert »na also expected to train counterpart personnel in 

metal cutting production technique« to a sufficient standard to enable 

th.? N-tiarrl staff to take a major role in the final p: ojee ting of ¿he- 

proposed plant« 
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5.    '.Cl .tCCOt-JfUaiUBP, 

".1        Tîie work accewplished by the axpert le Bummirijsed below  ^.nd 

fdvc-n in detail in   Saettane    6 to 14. 

Section    6. Pre-feasibility study (in co-oper-.tiati with t'r, 

Ooodwin) • 

?. Cutting tool rofarenco book. 

'* o, Prooont cutting tool requirements. 
;t ;)• Future cutting tool requirements* 

10« H ucomi enactions of cutting tool« for indigenous 

n\nuf-cturc. 

•' 11. ¿v,'lu'">tion of Hüt"llurgical linginooring Plnnt, 

Tabris. 
a 1?. 3mluition of «¿r k Machine Building Flint, Àrde. 
M 13« Reconricndod site for metal cutting tool rlnat* 

•* 1^# leeoBmondod building  ind construction. 
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é.- PR¿ - FEASIBILITY SU ¡Iff 

6.0 smk'M m m»*amxm* 
6,01 The object of this study was to «»mine in broad outline 

whether a factory might be established on a liable basis while market- 

ing the products at prices considered to be acceptable in the conter; 

of tho Iranirin »eonoay. 

t>,Q?. The etudy has the usual limitation of market demand t a- 

tinatos, mid although these svm the boat possible in the circunstancie, 

they are b.^aed on spari» information. 

6.03 It ie shorn that the retail prices of the locally raaru- 

f'.cturci1. producto -re likely to be apfroxlaatoly «qi^l to  ;ho 

currant price« of imported products, 

6,C4 It is recommended that,  in c"-operatian with n foreign 

mrtner already engaged in the production of cutting tools ov^rse-a, 

a doner technical and economic evaluation be ando, with a view to 

establishing a new industry. 

6.10 fhe .Products 

6.11 The types of cutting tools to be manufactured, set out below, 

arc thoce considered to have er it fioiont domestic iof»ar.d to warrant p-o - 

duction in the initial factory installation. 

1. Straight shank twist drills 

2. Taper shank twist drills 

3. Centre drills 
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k, dotal slitting  E1W3 

5. Metal slitting  SP.WS with side chip clearance 

6. Parallel hand rcamera 

7. Parallel shank îlot drills 

6.12 The object has been  ta select a limited range of cutting tools 

and sizes and to plan to meet  the total domestic demand fir these iteme, 

allowing, conio reserve plant capacity. 

6.15 It is envisaged th.at other cutting tools will be «rldcd to 

this limited list,  as demand  increases,  nr.d that   tdditional production 

machines and techniques will   be introduced from t'Ho to t-me. 

€.?0 HABIUT ANALYSIS 

6.21 An initial review of import  statistics disclosed tha*-  the 

broad custom« classification  of '•Cutting Toole1* covered all «uttir«; 

tools including euch itone as ehisala,  nail extractor«    and brsdmvl - , 

•»nd thoraforc,  the  import figures had no j.-oKvan'"» ta th'  -irajcct 

under investigation. 

6,2¿ An 'jstit.'.-.tion of the total number of -nchine tcole ir uso in 

Iran, and research into the requirements of end-unero, proved tc bo a 

lese reliable nppronoh than obtaining fron main Importers,  i statement 

of their inportp of cutting tools. 

6.23 Over a  period of 12 weeks more  than kO inroerters and users 

were vieitod, from whieh it emerged thr-t almost the whole of the  irv- 

ports of cutting tools case into the country through three major and 

three minor import houses. 
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€.?M The  figures quoted by  importers were cross-checked -\a  far 

as possible,  mú app-rait discrepancies referral back,   so that tho 

market demand figures presented  in  this report are ne accurate an 

estimato -1» possible in tho s ir cuciste neos. 

r,?3 Particular attention  WAS given to the possible needs of the 

MevilVir;'ical "¡n^inc-erinf, Plant  at  Tabrií,   mñ although 'Ac presen* 

stock of cutting tools imported  with  the main plant is pröfp-isrnc ;   CJ 

last until 1977, the lint of  stocks at present at Tabriz, -.ppeirs to 

be- -xl.;qu-to for the needs of the   factory for several years beyond 

'¿hat   :l"tc. 

6.26 Tho 14 chins Building  PI -nt  nt.Arnk, is unlikely to hive - 

substantial dor;.-\nd   for machino  cutting tools, due tc   th*.- roturo  of 

the work undertake«  there. 

6.27 Tho prosunt cutting  tool der.rnd  for the yeir  1972» ^ Bet 

ou': in TV"hi-) No»  1,  tee been derived  fr->m n consensúa of the  insorti"tio: 

obtained  from all  sources» 

.;.aíK¿r aso .TU TMW 

6.2G It was not possible  to  obtain from importer»,  -my figures 

of imports over several years»   from  which a trend in actual market 

letnan:1.  "ii;;ht hive been deduced« 

a.29 Tho national growth rato during the period  1968 - 197 >    i". 

'2\. ;-'-.tal product ;jr-->«p of industries was 1J.5#( actual ),   in' -  r;: o-.vV. 

r-'tc of 169^ is planned for tho period 1973 - 1977. 
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6.50 From import stitietiea, the overall growth r^te in the nuche: 

of mnchino tools in us© «is computed to be 18% in 1972 falling to 13% 

in 1976. 

6.31 The growth rate selected for the purpose of calculating the 

domnd in the yonr 1979» the reference year used in th©  pre-featibility 

ctuny, wis '\J/ó per ruinvra compounded. 

•.ni  1979. 

THblo No, 2 records the estimated demand in the yews 197^ 

COMPETI TICM 

ó,jJ3 The cutting tool demand will not support a second production 

mit f:>r n^ny ye ire to como md direct eonp«tition fro« other Irmian 

b-sed factories is not *ia immodiito problem. 

¿,34 It wna bean established that the C.I.F. price  of imporJ. >d  tv.-ist 

drills ia npproximntely 5096 of the retail price of drill« in the Cnited 

Kingdom,   --nJ there is n clear d.-ing«r of imported drill«  stifling I03.nl 

production unless some form of protection is given in the  first fe-r yeve 

of the: lifo of a new industry. 

DISTRIBUTION CH..NNÜ1S 

fc.35 rho  t. xißting market  is served in the mnin by  three importers, 

who order,  stock,    nd pive credit to dealers and also give credit direct 

to sent) uaors.    "heir function  is not only to serve as an importer but 

because of the  extent of credit given they serve ".s a source of finnnoe 
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to both dealers    nâ users.    This is not n desirable function for a rianu- 

f icturing unit out because this tndo pattern existe, n local m^nufnc- 

turer v#o"ld have to wake son© provision for credit if disruption is to 

be  avoided« 

6.56 The possibility exists of appointing importera is main die« 

tributors, and so allowing them to provide credit to deniers and usors 

".s they do at precent. 

6.37 The existing approximate price structure using 100 as the GIF 

figure is!- 

C.I.F. lirico 100 

Impart tax 2 

Price to dealer 150 

Price to user 165 

6.58 The pre-feaeibility study calculations provide for the Comp-ny 

to  finance all credits directly. 
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6»lf0 BUILDINGS, raODUCÎION FlOCSSSlg AUD «PTOfBIT 

S,k1 The production processes are all primary metnl working 

operitione 

6,^2 All products e»ept the slitting saws, are cut from steel 

b.rt then follows shaping, consisting of several grinding and/or mill- 

ing operations, narking for identification, heat treatment, inspection 

^.nd packing*    The raotal slitting saws ".re received in the factory as 

blanks cut   \nd pierced which are shaped by turning, grinding, milling 

and broaching operations,  followed by heat treatment, inspection, and 

packing. 

6.%3 The plant required for those operations Irs been set out in 

Appendices ,,VI    >nd 'X', but  it should be noted that provision his not 

been made for either heat treatment or laboratory facilities,  since it 

has boon Ässuaed that the envisaged cutting tool  factory will bo .an 

adjunct to an existing metal working plant already having these facili- 

ties. 

6,Mf The estimated additional cost of providing heat treatment 

plant would be approximately 10,000,000 Rials,  and although the eoet 

of equipping a l^bor^tory is not known, it is likely to be a substan- 

tial amount. 

6,k5 The proposed overall plant capacity is a compromise tetweea 

tho expected growth in demand, the need to have the capacity te  pro- 

duce initially Iran's total doonnd of the selected tools, and the de- 

sirability from the point of view of training to conmenee operetions 

an a single shift basis»   All these factors are net by installiag 
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sufficient pi '.nt to produce the projected demand cm n two shift basis 

during the fifth year of op@r-.tion,   "nd the number of machines set out 

in Appendix 'X'  have been calculated on this basis. 

6.^6 The estiwsted coat of providing a factory building to the 

specification set out in Section 1*» with provision for adfninisirat-,v3 

offices iE Rials 3,000,000. 

,«o :uT..iaiiU. smviRMsms 

6.51 At the prosont timo, high speed tool steel is not prrducod 

in Iran, -\nd it would be necessary to import raw oateriali; fror   ov^.-r- 

j-.T.    "íigh speed tool steel is readily available at competitivo pr\c>. i, 

fron European countries and fro« Japan. 

6.52 Although the initial annual quantity required in the  farai 

year of operation is only opp»oxii»t@ly 130 tons, at the current GIF 

priée of US   2,500 por ton, this tonnage represents a  jupply entine-; 

woll worth coopoting for. 

6.53 The price of US $2t500 per ton ia for a tough tool steel 

alloy containing molybdenum, chronite, and relatively low tunkst on 

content. 

6,60 FU5L OIL,  'cLSGTSÍClTÍ AND HXTM 

o.6l Fuel Oil .and water are required only in minimi quantities, 

which would not significantly increase production costs. 
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6,62 Tho installed electric motor horse power is 323 H.P. and 

allowing for 1 load factor of ,7, approximately 600,000 units of ele- 

ctricity would be consuned during the fifth year of operation. 

Heating    nd lighting would require an estimated  175,000 units.    The 

price por Kilowatt-hour has been taken as 1.5 liais. 

6.70 LABOUR AMD MAWAQBONT 

6.71 It is expected that all tho necessary technical *nd manage- 

rial skills would rapidly develop    in Iran, but particular attention 

must be given to the training of machine setters of which there will 

be approximately eight.    The training of the machine setters would 

need to start at the earliest possible date, preferably in the over- 

seas factory of a foreign partner. 

6.72 There would be about 83 personnel directly concerned with 

production,  and 9 indirect f- ctory workers.   Administrative staff would 

include a manager, an assistant manager, a secretary - accountant,  a 

p~rt-time chemist, and clerical staff. 

6,73 The staff requirements on the sales side will depend on tho 

distribution channels eventually decided upon, but adequate 'tranciai 

coverage has been made in the selling expenses. 
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6.80 COST OF PROJECT ¡>HD CAPITAL STRUCTURE 

6.81    The estimated capital cost of the project is set out below:- 

Thousand Bt-ls 

1. Land for factory 

3000 square metres at Ite 200 per metre 

2. Factory and administrative building 

3. rinnt and machinery 

a. Imported FOB cost of machinery including spare® 

b. Provision for price escalation (1590 

c. Freight and insurance (5^) 

d. Indigenous equipment 

o. Internal transport costs 

f, Power supply, lighting 

g. Section charges 

k, Technical know-how and/or fees 

5. Miscellaneous fixed assets 

6. Preliminary and promotional expenses 

7. Pro-operative expenses 

8. Contingency (1090 

Capital Cost of Project 

Working capital requirements 

(Not of bank borrowings) 

Total Cost of Project 

1600 

3000 

l»1f000 

6,150 

2,050 

50 

250 

200 

200 

2000 

2000 

500 

2000 

6100 

67,100 

12,000 

79,100 

6,82 An indicative capital structure is overleaf. 
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Thousand Rinle 

Equity 32,000 

Long Tora Lew» 1+7,000 

79,000 

Bnnk Borrowings 30,000 

109,000 

6,63 The equity investment of 32,000,000 lini» i« in line with 

the currently accepted p-.etioe in Ir*».n, but an «pity of 39,000,000 

would provide greater financial stability mê would be «ore in line 

with the debt-equity rr<.tio consider«! dtairabl«    in other eountrifcs. 
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,30 S¿TimTg) 0081 OF âWP WOTlTAMLITf 

C.9"1 In pfaparing the statsment of ««tiaatad e oat of production 

and profitability) th* following assumption« have been «ade. 

(i) Rio total aarkct demand for the product® manufactured 

will be «at on 2 ahift operation in th© fifth year of 

production. 

(ii) A «achine utilization factor of 70JÉ will be reached. 

(iii) The GIF cost of raw material is taken at US ¡2,500 per 

ton 

(iv) Personnel salario« are included at current rates. 

(•) Social benefits '-re taken into account by increasing 

the coat of persannel by ysf>% 

(vi) Interest on the long terra loan i« taken as 951 and on the 

bank loan a« 120» 

(vii) Depreciation has been t"ken aai- 

Land - NIL 

Building« - 5#     p«r annu« 

Plachino« - 10^     per ^nnu« 

(viii) A return of 200 on equity inve«t««nt is projected for the 

fifth year of operation. 

6,92 The calculation« «how that with a profit «argin of 20$ on 

equity capital in the fifth year, it should be possible to sell direct- 

ly at a retail prica, approximately 1J0 b«low current prices.   To this 

oust be added, about 150 for dealer «argin.    allowing for the unavoid- 

able approxiaation in the estimates, it is «afa to say that retail 

prices should not exceed current retail price« by «ore than 20$. 
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6.93 ^anH'iTSD COST OF PRODUCTION ,JÎD PBQfTTnBILITY STATBMIT 

IN TBOIJ&JfP MALS 

Year aiding 31 December       1975 1976 1977 1978 1979 

Production ; 

Forcontige of rntod c?.pacityj 
100^ S 2 Shifts |       40 

tona I       134 

Raw Materials 25,700 

Lnbour 7,600 

Witer, Fuel, Power 850 

Consumable Stores 570 

Repairs M intenanoe 100 

Factory Overheads 900 

Selling Expenses 20,000 

A4ministr".ti m Overheads 1200 

Interest 69OO 

Depreciation 5140 

68,960 

S.tl G S 60.700 

Operating profit (8260) 

Amnrcxlmr.te Curront 

14,200 R2TAIL P3IC1S. 

46 

154 177 

61 

204 

29,80C 

6,97^ 

98« 

660 

150 

950 

21,200 

I26O 

69OO 

5140 

7*», OK 

69.8OO 

(»210) 

85,300 

34,300 

7,870 

1,135 i 

76O 

250 

1010 

22,600 

1330 

6900 

514Q 

81,295 

80.200 

112252 

39,500 

9,230 

1,310 

870 

400 

1080 

24,200 

1410 

6900 

5140 

90,140 

92.400 

2360 

P. 
2.34 

45,240 

10,605 

1,500 

1,000 

580 

1160 

26,000 

1500 

6900 

5140 

99,625 

106.025 

64Q0 

98,300 113,000  ! 130,000 
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7. GAPPING TOOL RSH^CTCS BOOK. 

7,1 Ta an-bloa msrket survey to be executed with accuracy  :ncl 

efficencyt tho expert compiled a book illustrating the »ore widely 

used «not il cutting tools,  md this is shown in Appendix ' *•. 

7,2 The contents of the book were based upon the experts own 

experience in the noohnnieal engineering and metal machining 

industries.    The book illustrates 58 of the «»re commonly used 

cutting tools ^.nd gives over 900 manufacturing sites. 

n.3 The publication proved to be extremely useful, since without 

the  tick, the survey would have been long and laborious.    The 

presentation of the book to importer« and users of cutting tools, 

u.-ing the vicu?,l aid «edia, often eliminóte cutting tool terminological 

errors, and consequently, more accurate and realistic figures of 

cutting tool requirement® were obtained. 

7,k Should the proposed plant be established,  th© reference book 

will assist the designer ?.nd dotniler of cutting tools is it gives 

bisie sizes and relevant technical date. 
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8. mmMU COTTO« TOOL ñwmmimm 

8,1    On completion of all inwatigntions, ttwi present yearly iemnn* 

of ostai cutting tools la   ehoen in Tabi® 1. 

TABLE 1 - mmWT COTTIMO TOOL UDOUIRMITI - 1972 

TÏP1   Of   100^ 

CYLINDRIC/iL CUTTER 
SIDE AMD FACI COTTA   
m:mmm TOUS SIDI AND FACI CTTT» 

SWfFStWß CUTTEI 
MK*L SLITTINO SAW 
M3P;j* SUTTIW S.Vi '..1TH SIDI CHIP CL1A1ANCI 
sc&iw SIJOTTINS erara 
CONVEX CÜTT® 
CONCAVI CtJïT« 
DOUBLE COÎWS »»'DINO CUTTffi 
SINGLE CUíN RR »WDiwa cima 
iqUAL AF3LE OTTT.S 
DOUBLE UNEQUAL ANGLE 
SLK1LS .'JfOLI 
SH&L END HILL 
HOLLOW MILL 
T SLOT curra 
"ÌOODOTFF CUTTER 
PALALA SHLiNK WD HILL 
PARALLa SHANK SLOT DULL 
P wiALLEL SIL ÜK SLOT 311LL 
J0V3TAIL CUTT31 
INVEHED DOVETAIL COTTER 
CORNER BOUNDING COTTA 

&J<L NOSH) ? FLOTL SLOT MILL 
PAULLGX H.'JID US .MSB 
LOMO FLOT3D IVÄJÜX i/»CHINS IB»MiäS 
n CHINE CHUCHEO RH ¿fi» 
H »TIME JI3 RE .iL» 
TAPES PIN RXuAÄ 
..DJUITABLí; ILJ*D i^.¿im 
FAULLZL siwíK r/isr DHILL 
T.JEÄ 3HANK TWIST DULL 
carrai DULL 
C.JÖIDI TIPPSD TUWINQ TOOL!    —————- 
MODULE CUTTSB — —————~——  

qnmmt 

C.UÖIDI TIPS 

M 1 
M 2 
M 3 
M k 
M 5 
M 6 
M 7 
M 8 
M 9 
M 10 
M 11 
M 12 
N 13 
M 1% 
M 15 
M 16 
M 17 
M 18 
M 19 
M 20 
M 21 
M 22 
M 23 
M 2k 
N 25 
N 26 
R 1 
I 2 
a 3 
s «» 
1 5 
M 6 
TD 1 
TO 2 
TD 3 

LT 1 to LT 22 
Kot illustrated 

in book „ 

1,^30 
20 

65O 
1,100 

30 
30,000 
25,00c 

rflL 
1,150 
1,130 

5^0 
1,00c 

NIL 
NIL 
NIL 

50 
NIL 
::IL 

1,000 
1,000 
1,000 

10,000 
300 
500 
NIL 

1,000 

500 
500 
FIL 

5,000 
NIL 

689,728 
1«»,552 
8o,000 

^00 

2,000 
2,000 
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9. FTJTTOB COTTIMO TOPI, I^JliaiJfTS., 

9.1 Tho futur« requirements of ««tal cutting tool« la dependent 

upem the growth rato ot the «etil products group of industries.   To 

establish the possible rate of growth an approach WAS wide from 

sederi! ingles.    Firstly, the projected expansion figures for the 

•e tal products industries as a whole w®re exa«ined,    S»3ondlyf a 

study warn «ado of the percentage increase of imported machine toils 

over the prist 10 yonrs,   me finally local entrtpeneurs were appronchod 

on thoir future expansion programae». 

9*2 After evaluating all the evidence, it "ppe^rod thit » 1% 

-tnnual growth rite for «stai cutting tool demands seemed both 

conservative nnd realistic. 

9.3 fable 2 shows the future neoda of nctnl cutting tools b-ised 

upon the studies undertaken. 

9.^ To coincide with the 5th •and 6th Development Flm, projected 

figures of net<"l cutting tool requirements for 1973, 1977,  1978 and 

1982 aro given in Table 3. 
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TABLE 2 - FUWtt COTTO» »ÖL IBlüIlÄEffS 

T Y P 1    OF    TOOL 
QUANTITY 

REF. 
Y1UI   1975 Y£\R    197Ç 

CYLINDRICAL CWfTM 
CYLINDRICAL CUTTER 
Sil'-'. ANC FACE ctfinai 
ST.JKìAID roo« siDt AND FACI COTTA 
SL0TTINC1 cuma 
M3P.J. SLITTINO SAW 
M3TAL 3LITTÏÎ» SAW '/IW SIBB CHIP CUMUNCI 
SCaS/ 8L0TTX193 CUTTBl 
CONVOI CUTT3Ì 
CONCAVI] CVH9B1 
DOUBLE COWÄ aOUNDINQ CVFTJ» 
SIMILE (»MM «MMDIN3 COTTA 
1P.ÜL .¿"Kai CUTTa 
DOUBLE Sf»pAL -»»LÌ 
Slii'llE ANOLE 
SOTL WD MILL 
HOLLOW MILL 
T SLOT CUTTER 
".•ooaiupr cmrrn 
PASALLEL SUNK mm MILL 

PARALLEL SH/tHlC SLOT DËILL 
r^i'iLLEL SHANK SLOT DRILL 
DOVáTAIL CUT?» 
INVERTED DOVE? »IL COTTI® 
COaNÏR »TCIDINO curra 
MLL ¡ÎOS1® 2 FLOTE SLOT DULL 
PARALLEL HAND  m'MM 
LOi» PLUTID PAR/àLLJa. H.CHINE M1AMÄ 
íUCLINE CBOCKIlfQ REAMIB 
H\c;nmc Jia HEUIä 

T ..FER PIN REVtKSR 
'JXTUST/dlLS K/JID REMS 
P Jl'JXa 8HANX TWIST DRILl 
1\?m 3IIANK TnST DBILL 
CMTM DULL 
CARBIDE TTPP2D TORNINO TOOLS —————— 
iïODULK CUTT: 

C 'iffllDI TIM 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
R 
R 
R 
R 
R 
B 
TB 
TD 
TD 

1 
2 
3 
k 
5 
6 
7 
S 
9 

10 
11 
12 
13 
1% 
15 
16 
1? 
18 
19 
20 
21 
22 
23 
2h 
25 
26 

1 
2 
3 
<* 
5 
6 
1 
2 
3 

h 

LT 1 to 22 
Noi illustro, 
ted in book 

2,173 
30 

988 
1,672 

1*5 
30,^00 
38,000 

1,717 
1t717 

760 
1,520 

76 

1,520 
1,520 
1,520 

15,200 
i»56 
760 

1,520 
3.3M» 

760 
760 

7,600 

,0*M},3o6 
22,119 

121,600 
608 

3,C*C 
3,C*0 

3,7?-9 
53 

1,722 
2,915 

79 
53,000 
66,250 

2,99% 
2,99^* 
1,325 
2,650 

132 

?,650 
2,650 
2,650 

26,500 
795 

1,325 

2,650 
5,800 
1,325 
1,325 

13,250 

1,827,779 
38,562 

212,000 
1,060 

5,300 
5,300 
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TABLE 3 - FUTURE CUTTING TOOL REtyJIRBfBITS 

BOOK MW. TEAR      1973 YEAR    1977 YEAR      1978 ïSJ?    1982 

H        1 1,6V» 2,87% 3,303 5,720 
M        2 23 ko k6 80 
M        3 7%7 1,306 1.5T1 2,600 
M      h 1,265 2,211 2,3*1 %,%00 
M      5 3% 6o 69 120 
M        6 23,000 %0,200 %6,200 80,000 
M        7            - 
M       8           ! 
M       9 

26,750 50,250 57,750 100,000 

1,299 2,271 2,610 %,520 
SI       10 1,299 2,271 2,610 %,520 
M      11 575 1,005 1,155 2,000 
M      12 1,150 2,010 2,310 %,000 
M      13 
M      1% 
M      15 
K      16 57 100 115 2J0 

¡         M      1? 
I         M      18 
s         M      19 1,150 2,010 2,310 %,000 

M      20 1,150 2,010 2,310 %,000 
M      21 1,150 2,010 2,310 %,000 
M      12 11,500 20,100 23f100 %0,000 
M      23 5*5 603 693 1,200 
M      2% 575 1,005 1,155 2,.00 
M      25 
M      26 1,150 2,010 2,310 ¿*,000 

|         M        1 2,530 h,kZ2 5,082 8,800 
i         H        2 575 1,005 1,155 2,000 

H        3 
R        k 

H       5 
t       a      6 

TD      1 

575 1,005 1,155 2,000 

5,750 10,050 11,550 20,000 

793,187 1,386,353 1,593,271 2,758,912 
TD      2 16,73*» 29,2%9 33,615 58.208 

i         TD      3 92,000 160,800 18MOO 320,000 
I   LT 1 to LI 21 460 m 92% 1,600 
'   MODULE CUTT'IS 2,300 %,020 %,620 8f000 

; ..: v.: TIPS 2,300 %,020 *»,620 8,000 
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10. noomx&'XioiiB OF cwnm TOOM POR ittpioawps ttâtfPTASTuHE. 

For the purpose of establishing the c 10.1 For the purpose of establishing the commercial viability 

of the proposed plant, it is recommended thnt the initial manufacturing 

content should comprise of 7 items which art in maximum detwnd.   The 

selected items cover 3k different sises and ©«ploy a wide range of 

manufacturing techniques. 

10,2 Cutting tools selected for the initial production profr- me 

are shown briefly below and are detailed in appendix 'W»   (pages 1 to 8), 

Book Ref. Type of Tool Siles 

TD1 Straight shnnk twist drill 3,^,5,6,7,8,9,10,11,12,13,1^,15 
& 16 m/« dia. 

TD2 Taper shank twist drill 13,15,17,19,21,23 i 25 m/m dia. 

TD3 Centre drill 3,^,5 & 6 m/m dia. 

H6 Metal slitting saw Average 125 m/m dia. x 3 m/m thick. 

I ¡7 Metal slitting saw Average I50 m/%1 di«*, x 3 m/m  thick. 

R1 Spiral flute hand roMMr 6,12 & 18 m/m din. 

M22 Parallel shank slot drill 5,10,15 t 20 m/m din. 

10,3 Relativo technical data for the manufacture of the selected 

items is give»    in appendix 'A', also a list of machinery «*nd equipment 

to be purchased to enable manufacture is shown in Appendix 'X'. 

In addition,  illustrations of machinery/equipment are shown in 

appendices »B»,«C«,'D»,»!•,«F»,'Q»,'H«,'J','K»,'L',«M','N»f'0* ,'P« ,'T, 

•RS'S'.'T'/Ü' and «V» 
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10,*f   Begirding selection of sizes for manufacture, it his not 

been possitela to  incertain the»® with any degree of accu- 

racy from import «rs* 
Ths majority of i«porters, ««rely g-ve block figures of 

the select«! 7 items-irrtspeetiv« of sizes.   The expert 

had therefore to apply Ms engineering experience to esta- 

blish a reasonable consumption of etch range of sizes. 



^^ 

\ 

- 25 - 

11,1 the «xpert aeeoapnnled by his counterpart paid n visit in 

lat« April to th© Metallurgical Qigineering Plant at îabrii for 

©valuation purposes. 

11.2 All aspects of training and production facilities wer« 

studied in detail and In consequence, th® expert CMM to the following 

conoluoionp. 

a) To establish the oant«nt of futur« operational skills 

required for th© proposed ns« plant, a detailed study 

warn »nd© of th© training section.   Ths training coursa 

warn vail planned, but it ins felt, that it would be 

advantageous to the student, if the prnctieal content of 

ths cours« could be broadened in scop«. 

b) Related squipnant to metal cutting tool production, 

such ns physical laboratory facilities, heat treatment 

equipment and «etrology apparatus, although in th« main 

already existing,  for the parpóse of i mm »©til cutting 

tool plinti additional ©quipnent nay be necessary. 

c) tor products being produced «it fabric appeared to be of 

satisfactory standard. 

Sumo difficulties no« experienced in the foundry 

vili no doubt be rectified «hen the ne« building ia 

completed • 

11.3 The site was large enough to accomodate the ne« plant and 

tleetrio.il power «as .adequate to meet the dsannds of the proposed 

cutting tool factory. 
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12. WMMMmt or ARAK magm BUILDING PLJIT. 

12.1 The Machin® Building Plant at Arak ««a visited on May 7 for 

©valuation« 

12.2 In common with îabriï,  all aspects of training, production 

and  the siting of the new plant ther®, were investigated.    The experta 

comments ars as follows:- 

a) Th© training saction was satisfactory•    Ths duration of 

the cours« was for 2 years and training oethodology was 

well planned. 

b) The supervisory staff appeared to be competent and ad- 

ministration throughout to® plant appeared efficient. 

c) Ancillary services   it the plant«  such as heat-treatment 

furnaces, forging ©quipaent and physical laboratory for 

quality control w«r© of a satisfactory standard. 

d) The site could easily necoaodat« th© n©w plant and ele- 

ctrical power was od equo te« 
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13. nmmwBm SITE FOR METAL CUTTING TOOL FLAUT 

13,1 After evaluation of the two suggested sites for the now actal 

cutting tool production plant, it if» the experts opinion that the new 

plant should be attached to the Machine Building Plant at krnk. 

13.2 The main reasons for this decision are ns follows:- 

a) Adequato beat-treatment facilities for cutting to"»l pro- 

duction ore installed. 

b) Forging facilities are adequate for the ©ventunl pre- 

paration of cutting tool blanks. 

c) A satisfactory physical laboratory for quality control 

is existing« 

d) Existing production planning at the plant appenred to 

be of good standard, 

•) Metrology facilities are adequate to produce an accu- 

rate and good quality product• 

f) Training school graduates should have a well rrmnded 

knowledge of engineering. 



A 

- 28 - 

1».   RBOtMWDP BüttPPfO AND CONSTOfJCTION 

1^.1      It is ostimntod th.it a factory area of 750 aqu^>re metras 

will bo required for tho first stage of the factory.    A 

stocl framod portal roof construction hiving brick walls, 

corrugated asbestos roofing and a 15»   «/m thick   reinforced 

concrete floor, is proposed.      The construction should pro- 

vide for a temporary «nil on one side; with adequate sp ;cc 

outside for possible extension. 



\ 

- 29 - 

15. GOVWêMMT SUPPORT 

1%1 The Ministry of Eeonony, and in particular the Ministry's 

Research Centre for Industrial and Trade Development gave every 

assistance to the export during his assignment. 

1%2 A national counterpart «na provided, Mr. S. Sanandaji of 

the Mechanical Research Centre of the Ministry of Economy to assist 

the expert cm a prrt-tiao basis.   The counterpart Acempanied the 

export during his visits to local entrepreneurs, also to the 

Metallurgical Engineering Plant - Tabrii and to the arale Machina 

Building Plant *t Arak, 

1r>,3 raring the tor« of the assignment, the counterpart »e<3eivod 

instruction in tha techniques and technological data used in thj 

manufacture of nu.tal cutting tools. 

15.*» It is the opinion of the expert that Mr. Sanandaji h^a 

acquired sufficient knowledge of the industry to provide a lead in tha 

final projecting of the plant» 
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cxtenîed to hin by Mr. J. Goodwin (U.N.I.D.O. economic evaluntim 

export att-.chutî to the project)  for his valuable contributi« io 

".»«easing the commercial viability of the proposed project. 
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i?, commtm. 

17,1 Thu procosses recommended to produce other than twist drills 

are thosa usually used, but in the manufacture of twist drills, thri* 

methods of production should be considered. 

The first method io to insert the flute by grinding, using 

hardened bar as raw material.    This technique hns proved successful 

on fluting twist drills up to 10 m/m diameter.    Although material 

wastage in the grinding operation is unavoidable,  this method eliminates 

heit-tro-tmont and th© reject r.atc is virtually nil. 

The second method is to produce the flute by n milling 

operation using annealed bar   is the raw material.    In common with 

flute grinding, notorial wastage is unavoidable but • high quality 

product is obt-ined,  and the reject rate is negligible.    Finally a 

method of forging the flute from annealed bar his recently been 

developed.    The principle is to exort pressure on a hot billet using 

a specially designed machine to form the flute.    The Advantage of 

this method is the low wastage of material, but experience ins shown 

that malformation of the flute often occurs daring the process ->nd 

occasionally material cricks have been observed.    In consequence, the 

reject rate is fairly high, particularly when producing drills in 

excess of 8 m/m diameter. 

After evaluating the 3 methods of production it is 

recommended that flutes in twist drills from 3 to 10 m/m diam iter 

should be produced by the grinding process.    The development   -»f 

automatic machines for this method of twist drill fluting, has 

proved economical    nd its application produces a high quality product. 
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The fluting of drills ovar 10 m/m diameter is recom lendod 

to bo performed by a milling operation.    Efficient machinery which 

produces a high quality drill,  is now available for flute milling, 

and "Ithough material wastage is unavoidable, the reject rate is lov.-. 

Although the forging technique to produce the flute is quicker, this 

method of manufacture is still being develops, consequently,  fiutine 

by forging cannot be recommended   \t present.    However,  the process .>f 

forging the twist drill flute should be reviewed periodically as 

modern technology progresses in this direction. 

17.2 The feasibility of the Indigenous manufacture of Taps and 

Dies w-s Hiven consideration.    It was felt that owing to the highly 

specialized skills required for operating and setting the sophisticate 

machinery involved for productif», it would be inadvisable at present, 

to contemplate their manufacture.    However, with the  increasing skilled 

labour forco graduating from the training schools,  the possibility of 

manufacturing Taps -nd Dies should bo reviewed periodically.    The 

expert feels that the granting of an overseas fellowship by the U«N., 

to enable an Iranian engineer to study the techniques of cutting tool 

manufacturo, should be considered. 

17.3 Although the yearly demand for Module cutters is quito small, 

consideration was also given to the possibility of manufacturing those 

items.    It was found however, considering the capital cost of equipment 

necessary for production, in relation to the demand, the «anuficturo of 

Module cutters would not be commercially viable. 

17,4 The grinding of tungsten based carbide tips from imported 

stool may be considerad at a later date, PS may be the holdere fer 

tungsten stool tips, which are manufactured from high carbon steel« 
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17.5 Mrvnufnoture of H*i!*S, tool bit» n»d brated on tools coul-' 

possibly be undertaken without htnvy aiditioiial capital expenditure, 

using ioportod rnw nnterlals*    However, tho extent of Inai*« work 

content would bo anil,  ^nd it is rüooasended thnt mnufncturo be 

reviewed ano« the initial production programe is satisfactorily mot. 

17.6 A number of quotations f jr nolyMenu« high apeed ate il 

used in the manufacturo of cutting tools were considered.    Bohl tir 

Stools jf Austria -n'l Hitachi Ipocial Steel M<inufncturinr Cr,, ~f 

Jnpnn arc both iceeptible souroi-s of supply* 
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;*, CUTTING TOOL Ëff*ER!3W2 BO« 

E. COT - OFF MACHINE 

C. COTTER ft TOOL Q3INDÏW1 M'vCHXNE 

D. FLOTS QUINDI» MACHINE 

£, POINT aRIND.ü» 

F. CUJTRELESS (UBIDIR 

a. ti.MDam MACHINE 

ÏI. FLUTE MILLS* 

J, FLOTE MILL» 

K. PHODÖCTICN CTUNDilCAL GRINDER 

L. AUTOMATIC BAI MAGHIMI 

M. DRILL INSPECTION WIT 

N. AUTOMATIC BAB MACHINE 

O. BRDACHIÏ« MACHINE 

P. POINT GRIND« 

q. CHUCKING CAPSTAN 

S, INTA3IAL dHINDSR 

S. 5UHF/.CE ORINDSR 

T. C «Ä1Z LATHE 

u. UNIV^SAL HILLER 

V. PLAIN MILLES 

'T.    TTCWCTION SCîfFDULEE 

X. KACHOTÜRT RSTJUIRIMENTS 
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HIGH SPEED 
CUT-OFF 
MACHINES 

• OP It   «180 

•IRKETT CUTMASTER LTD 
HMHTOWN «OAO. CUCKHIATON. YOSKSMIRI. INOLAND 



J 

CUTTER AND TOOL GRINDING 
MACHINE 

wj   *      W   m§   n    mf   m    ^B W 

KOSH    311 

A. A. JONES & SHIPMAN LTD 
1 1 I C B S T E K-E H Q 1 A M P 



Fully Automatic 
A P P f P I I       *P IB* 

for DRILLS 

MODELS   ABFfí  400    ft    ATfT,  2^0 

•MOWN (Machin* To»tJf 
BIGGLESWADE     BEDFO 
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CHAALIt CHURCHILL LUI 
PO MX » FLfTCHAMtTlAO HIGHWAY, COVfNTBY 



J 
IHIIIIl     T 

MODEL NG.1 
C9mmtk. |iy •"" %f"""" i •""*• *•*• •"*> #"~* cl\l i HtLthh «•MM« ^B II I «MEM* «MM* I«*—.   *> •*   **    •"•"••* 

GRINDING   MACHINE 

CHURCHILL MACHINS TOOL COMPANY 
' «ITNINCMAM    CHI IHIAI •    'I-    -^-«'C1£>SD?SS   TELIM-Ml'tte? 
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APFKMPIX      'G • fi« 

MARKING 
MACHINES 

FUNDITOR LIMITED 

W !niET-ll   G LA If D 



J 
APP1SPIX      'H' 

fU!l     IIII1B 

81 

THE SHEFFIELD TWIST DRILL ft STEEL CO LTD 
MACHINE TOOL DIVISION 
DORMIR WORKS, WOODIND, WORKSOP NOTTS ENGLAND 



A P P KW D I I      'J' 

f%Vtl       If I  U1R 

lf_OJ_i_115 

THE SHEFFIELD TWIST DftILL it STEEL CO LTD 
-1 Ar HIN E TOOL DIVISION 

• '  f • W (. ') R K S ',V O o n f N [ ) W O R K s n P   N O M S  F N G L AND 



4 F nu» M ,'A 

JfO II El»   107 H 

A. A. JONES * SHIPMAN LTD 

UICMIU-BHlin 



J 
irmin   -v 

AUTOMATIC BAR MACHINE 

Modal      H 

BROWN & WARD (TOOLS) LTD 
WALSALL   ENGLAND 



u 
APPENDIX      'M' 

L C i .   .i.i.     •    í".-I i -.  v. ; ...   M.u.-loi 

i.iui   h .... .1    i ¡l'li Unii 

THE SHEFFIELD TWIST DRILL Si STEEL CO LTD 
MACHINE TOOL DIVISION 
DORMIR WORKS. WOODEND, WORKSOP. NOTTS ENGLAND 
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SINGLE SPINDLE 

AUTOMATIC BAR MACHINE 

375 SERIES 

BROWN AND WARD 
•WAIBALL-KISLAHD. 
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APPENDIX "O" 

Mund Urtai 

HfOfftj fiff-V 

BIRMINGHAM 



ì 

A P 9 E 1 o i1     »r 

M fi 1) J 1 ,   Z|,   ^ 

UMITfD. Z. 
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APPENDIX • ::.» 

CHDCnia      C À F Sf A  W 

MODU      160§ CT 

Dean Smith and 
Gract Ltd 
K«ighl«y, Yorh»hir« 
England 
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APPENDIX      'R' 

INTERNAL GRINDING MACHINE 

MODEL HAA 

TNI CHURCHILL MACHINE TOOL CO LTD 
BROADHEATH, ALTRINCHAM, CHESHIRE. ENGLAND 



APPENDIX "S1 

rO 
SURFACE GRINDER 

MODEL 540 

JONES li SHIPMAN LTD. 

LEIZESTER - ENGLAND 



APPEÜDU    »T* 

niîH-lAÎHi; 

THE COLCHESTER LATHE CO LTD 
COLCMilTm ISSEX. INGLAND 
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tunnsn  Minn 

- C- ¿u 

ADCOCK * SHIPLEY (SALES) LTD 
P.O. mm 22. FOREST ROAD. LEICESTER, f MOUND 
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ItA J »     If I UM 

MODEL 1E8-M 

ADCOCK A SHIPLEY (SALES) LTD 
P.O. iOX 22, FOM§T WOAD, If »CISTI*. INOUMO 
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