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1o GENER,AL
1e1 The expert arrived in Tehran on 23 February 1972 to take up
wppointment.
1.2 During the first three weeks he was introduced to several

administrative staff members of various Government Organizations, ~nd
wns briefed on the background of the Iranian mechanical engineering
industry,.

Ly iAfter consultntions between Government officials, it wns
decidod that the expert should be attached to the Research Centre,
for Industrinl 'nd Trnde Development nt the Ministry of Economy.

T4 The expert used the Ministry of Economy as a base until his
departure from Ir~n on July 20, 1972,

15 It will be noted that although the original duration of the
assignment wns for four months only, the expert requested a short

extension to c¢nable him to carry out hie nssignment more to his own
personal sntisfaction,

The extension was duly gronted by the Iranian authorities ~nd
approved by UN,.I,D,O,
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SUMMARY AND CONCLUSIONS
241 Following market rescarch, it was concluded, based on estimated

market demnnd, that initially, only seven different categories of cutt-
ing tools should be considered for production, covering in all 34 sizes,

2¢2 On balance, the siting of 2 new Metal Cutting Tool Plant would be
better nttoched to the Machine Building Plant at Arak, than at alter-
native sites,

2¢3 The type and number of machines required is set out in cetnil
‘n the report,

2.l The pre-feasibility study indicates that a factory estatlished
for the manufrcture of metal cutting tools in Irnn would be potentinlly
viable; nnd further study, preferably as a Joint venture with a foreign
partner is recommended,

2e5 The mnin fentures of a compiny to produce cutting tools in the
types, quantitics and sizes selected are approximately: -

i. Capital cost 67 million Rials
ii, Working capitnl 42 million Rials
iii, Total floor orea 750 sq. metres
iv. lectric Power Loading 435 Kw

v. Total employeces 100

The cost of heat treatment plant and laboratory facilities arc

omitted, since it is assumed that they will exist at the site eventually
chosen,




3+ TERMS OF RIFTRENCL,

3,1 ilke an annlysis of requirements and set up 1 ye-rly production
programme of cutting tools (type 'nd quantity).

2.2 Bvalunte the industrinl facilities under construction,
particul rly the .rnk Machine Building Plant ~nd the Metnllurgical
fngineering Plant in Tabriz ~s a possible site for estnblishing 2 met 1
cutting tool plnt,

23 Collect -1l necessary d-ta covering the technologicnl 'nd
construction aspects as well ns power supply for the future detailed
projecting of the plant.

Zolt Trnin locnl counterparts.
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Lo ST TIMINT CF OBJECTIVS.
be The nssiznment of the .xpert is briefly st-ted in Section 3, but

it wns found necessary in order to achieve the eventual nim of evalunting
the proposed plont for commercinl vinbility, to include the following
investig-tions;

~) In ~ddition to the type ~nd quantity of tool requirerents,

it wns essentinl to formul-te a range of sizes for eventunl
T

mrnufacture,

b) To enable the UNIDO economic evnluation expert, Mr. < .Goodwin,
. to oceess the commercial viability of the proposed plant,
ilre illwrrd wos rcquestcd by the Project M-onager to 'nalysc
. in greater detail several aspects of the tcchnologicel
survey, It was agreed th~t Mr. Goodwin nd Mr, Millvard woul’

work in close linison on this nspect.

by2 The exnert wns also expected to trnin counterpart persornel in
mct~l cutting production techniques to 1 sufficient standard to cnnble
tho N~tion-1 staff to take ~ mnjor role in the final projecting of cle

proposed nl-nt,




Se #ORK ..CCONPLISHED.

The work accomplished by the oxpert is summarized below -nd
~ivon in detnil in Sectione 6 to 1,

1
L]
-

Scetion 6. Pro-fc.sibility study (in eo-oper-tion with lir,
Goodwin),
7+ Cutting tool refercnce booke
" Je Precent cutting tool requircments.
" Je Fnture cuttinz tool requircments.
104 ducommond-tions of cutting tools for indigenous
2-nuf ~cturc,

3 Mo dvolu~tion of lMet-llurgieal unginecering Plant,

T-briz.
i 124 ‘waluntion of .r k Machine Building Flant, arik.
" 13e¢ Recomicnded sit. for metal cutting tool rlnat.

" 144 Recommended building ind construction,
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6e= PR: = FLASIBILITY STUDY
6.0 SUMM. D 8
6401 The object of this study wns to examine in broad outline

vhether a1 factory micht be established on a viable basis while mnrke.-
ing the products at prices considered to be acceptable in the conter:
nf the Iranicon economy.

A,02 The study has the usual limitation of market demand ¢s-
timates, and although thesc ore the best possible in the circurstances,

they are brsed on sparee information.

6.0% It is shown that the retoil prices of the locally maru-

. focturcd ~roducts .re likely to be approximately eqetsl te :che
currant prices of imported products.

6.Ch It is recommended that, in core-operation with a foreiea
nartner already engaged in the production of cutting tools overse-s,
~ elosor teelinical and economic evaluation be mnde, with 2 vicw to

c¢stblishing n new industry.

6410 The Products
6.11 The types of cutting tools to be manufactured, set out below,
~r¢ thosc eonsidered to hove sufficient dormestic dommnd to warran® voo -
duction in the initial frctory installation,

1e Straight shonk twist drills

2¢ Taper shank twist drills

%3¢ Centre drills




be ietol slittiag enws
5. Metal elitting saws with side chip clearance
6. Parallel hand reamers
7. Parallel shnnk slot drills
6.12 The ob3ect hs been 5 select a limitcd range of cuttin; tools

and sizes ~nd to plan to meet the total domestic dcuwand for these2 ilome,

allowing come reserve plant capacity.

1% It is envisaced that other cutting toois will be added to

thios linited list, s demnnd increases, ard thnt additionnl preduction

mrehines and techiniques will be introduced from time to time,

£.20 H'RK.T ANALYSIS

6.2 An initial review of import statistics disclosed tha* the
brond customs clnssificition of "Cutting Tools" covered all cutting
tonols including such items 1e chiscls, nail extractors spd bradnavi-,
°nd therafore, the innort figures had no celevanes to Lh- swajeet

under iavestigation,

£.22 an cstin~tion of the total number of =achine tcole ir use in
Iran, and research into the requiremcnts of end-users, proved tc be n
less relinble approach than obtaining from maia imperters, a stniement

aof their imrorte of cutting tools,

€.23 Over » peried of 12 weeks more than 4C immorters and vsers
were visited, from which it emerged thot nlmost the whole of th: ine
ports of cuttiag tools cnme into the country through theee mojor nd

three ainor import houses,




€.24 The figures quoted by importers were cross-checked ns far
ns possible, 'nd app-rent disercpuncies referred back, so thot the
market dem-nd figures presented in this report are ns accurate an

estimnte s vossible in the zircumstonces.

25 P-rticul r attention wns given to the possible needs of “h
Mei~llarsie~l Tarminccering Plont at Tabriz, :nd although “he present
stock of cutting tools imported with the mnin plont is programnc oo
1~st until 1977, the list of stocks nat present at Tabriz, -ppears o
he ~d.quete for the nueds of the facieory for scveral years Leyond
vhat d-te.

6.26 The M chine Building P1 nt At Arnk, is unlikely to have -
substantinl dernd for nnchine cutting tools, duc te the rature »f

the work unlert-ken there,

6.27 The present cutting tool dennd for the yewr 1972, s ect
ou’ in T-hl3s Nn, 1, has been derived from o conceasus of the informtior

ohtnainced from 2ll sources,

Lo 20ET SR0 T TRAND

6420 It wns not possiblce to obtnin from importers, "ny figurcs
of imports over several ye.wrs, from which a trend in actual mavlet

1omn:? mizht have been deducced,

5.29 The nitionnl growth ratce during the period 1968 - 197 i»

.o tn) peoduct sroun of industries was 15.5%(actual), o 0 moout
r-tc of 16¢ is nl-nned for the period 1973 - 1977,




6430 From import statistics, the overall growth rate in the number
of mnchine tools in use wns computed to be 18% in 1972 falling to 13%
in 1976,

6.%1 The growth rate sclected for the purpose of calculating “hc
derand in the year 1979, the reference yenr used in the pre-feacibility

ctuiy, wis 15% ner annvm compounded,

6.5 Table No, 2 records the estimnted demand in the yeare 1979
nd 19/9.

COMPETITION

.23 The cutting toocl demnnd will not support a second production

it for many years to come and dircct competition from other Iraaian

b-sod frctorics is nobt nn immedinte obleme
pr

“ a4 It wns beoen cstablished that the C.I.F. price of impor’ A tuiet
drills is approximately 50% of the rctail price of drills in the United
Kingdom, 'nd there is n clear d-nger of imported drills stifling locnl
rroduction unless some form of protection is given in the first fev ycric
nf the life of a new industrye.

DISTRIBUTION CH..NNALS

%5 The « xistineg narket is served in the mnin by three importers,
who order, stock, nd give ecredit to denlers and also give credit dircct
t5 sone users, Their function is not only to serve as an importer Dut

b:cause of the extent of ercdit given they serve ns a source of [lnonece




to both dealers 'nd users. This is not n desirable function for = nmnu=-
ficturing uait out becamse this trode pnttern exists, n locnl mznufac-
turer would have to make some provision for credit if disruption is to

e nvoldad,

6436 The possibility cxists of appointing importers 1s main dice
tributors, \nd so allowing them to provide credit to denlers and uscrs

~s they do ~t prescate.

6.37 The cxisting approxim~te price structure using 100 s the CIF
fizure ist=

C.I.F. ")ric@ 100
Inport tax 2
Pricc to dealer 150
Price to user 165
6.38 The pre-feasibility study calculations provide for the Comp-ny

to finance ~11 credits dircctly.
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6440 BUILDINGS, PRODUCTION T'ROCISSS.:S AND EQUIPMENT

641 The production processes are all primary met~l working
operntions
642 All products except the slitting s:ws, are cut from stecl

b-r, then follows sh~ping, consisting of several grinding ~nd/or mill=
ing operntions, marking for identification, hent tre~tment, inspection
nd packing., The metal slitting saws ~re received in the factory ns
blanks cut 'nd pierced which rrc¢ shaped by turning, grinding, milling
nnd broaching operntions, followed by heat treatment, inspection, ud

pe king .

6.43 The pl-nt required for these operations h-s been set out in
Appendices "' nd X', but it should be noted that provision has not
been made for cither heat trectment or laboratory facilities, sincc it
has boon m@sumed thnt the envienged cutting tool frctory will be
adjunet to an existing metnl working plant ~lrendy having thesce frecili-
ties,

6.4k The estimoted nddition~l cost of providing hent treatment
plont would be approxim-tely 10,000,000 Rials, =nd although the cost
of equipning » 1:bor~tory is not known, it is likely to be 1 substan-

tinl ~mount,

6el5 The proposed overnll pl-nt capacity is n compromisc tetween
the cxpected prowth in demand, thc need to have the crpnecity tc pro-
duce initinlly Ir-n's total dem~nd of the selected toolas, nd the dee
sirability from the point of view of tr~ining to commence operctions
. on » single shift basise All these factors n~re met by instnlliag
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sufficicnt pl nt to produce the projccted dem~nd on n two shift basis
during the fifth year of oper-tion, 'nd the number of mnchines sct out
in Apnendix '4' h-ve been calcul~ted on this basis.

6.46 The estimnted cost of providing a factory building to the
spesific~tion set out in Scction 14 with provision for administrotiv:
offices is Rials 3,000,000,

AT ARIAL REQUIREMENTS

6451 At the present time, high spced tool steel is not prcduccd
in Irmn, -nd it would be necessary to import raw materiale fror ovoir-
2ine. Cligh speed tool steel is readily nvailable at competitive procoe

from Luropcmn countries wnd from Japan,

€452 Although the initial annual qunntity required in the firsu
year of operntion is only approximately 130 tons, nt the current CIF
price of US 2,500 per ton, this tonnnge represents n supply crntonc:

well worth competing for,

6453 The price of US }2,5)0 per ton is for n tough tool steel
alloy containing molybdenum, chromite, -nd relatively low tunesten
content,

L OIL, «LICTRICITY AND WAT.R

5461 Fuel 01l ~nd wnter ~re required nnly in minimal gqrantities,
which world not significontly incrcase production costs.
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6.62 The instnlled electric motor horse power is 323 H.P, ~nd
nllowinz for ~ lond foctor of .7, approximately 600,000 units of cle-
ctricity would be consumed during the fifth year of operation,
Henting -nd lighting would require an estimated 175,000 units., The
price per Kilowatt=hour has been taken as 1,5 Rials.

LABOUR AND MAMNAGEMENT

6471 It is expoected that a1l the necess ry technical and managce
rinl skills would rapidly develop in Iran, but particular atiention
must be civen to the trnining of machine setters of which therc will
be approximately cighte The training of the machine settcers would
nacd to start -t the earlicst possible date, preferably in the over-
seas factory of a foreign portner,

6,72 There would be nbout 83 personnel dircctly concerned with
production, and 9 indirect f-ctory workers. Administrative staff would
include 1 manager, "n assistant moncger, a secretary - nccountut,
prrt-tine chemist, 2nd clerical staff,

6473 The staff requirements on the sales side will depend on the
distribution channels eventually decided upon, but adecquate ‘iranci~l

coverage hos beon made in the selling expenses,
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6,80 COST OF PROJECT uND CAPITAL STRUCTURL

6.81

The estimated en:ital cost of the project is set out beclow:-

1. Land for factory

3000 squ-rc metres at Rs200 per metre

2, Factory ~nd administr-tive building

3e Moat ~nd nachinery

b,
Se
6o
7e
e

a,
b,
Ce
de
Qo
f.
Be

Imported FOB cost of machinery including spares
Irovision for price cscalation (15%)

Freight nd insurance (5%)

Indigenous equipment

Internal tr-nsport costs

Fower supply, lighting

Erection charges

Tochnical know=how -nd/or fees

iMisccllaneous fixed ~sscts

Prelimincry ~nd promotional expenses

Pre-operntive expenses
Contingeney (10%)

Capitnl Cost of Projcct

Working, cnpitnl requiremcnts
(Net of bank borrowings)

6.8

2

Total Cost of I'roject

in indicative capitnl structure isoverleaf,

Thousand Ri-1s

1600
3000

41,000
6,15
2,050

250
200

2000
2000

2000
6100

67,100

12,000

79,100
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Thousand Rinle
Equity 32,000
Long Term Loan 47,000
79,000
Bank Borrowings 30,000
109,000
beb3 The equity investment of 32,000,000 Rinls is in line with

the currcntly accepted practice in Iron, but an equity of 39,000,000
would provide greater financial stability ~nd would be more in line
with the debtecquity r~tio considered desirable in other countrics,




€.9" In preparing the statement of estimated cost of production
nd profitability, the following nssumptions have been made.

(i) The total mrrket demand for the products mrnuf~cturcd
will be met on 2 shift operntion in the fifth ye~r of
production,

(i1) A machine utiliz~tion factor of 70% will be rcached,

(1ii) The CIF cost of rnw material is taken nt US [2,500 pcr
ton

(iv) Personnel snl~rics ~re included 2t current rates,

(v) Socinl benefits ‘re taken into ~ccount by incrensing
the cost of personnel by 32%.

(vi) Intcrest on the long term loan is taken ns 9% 'nd on the
bank lonn ns 12%,

(vii) Depreci~tion h-s been t ken 18t=
Lnd « NIL
Buildings = 5% per ~nnum
liachines = 104 per ~nnum

(viii) A return of 20% on equity investment is projected for thc
fifth year of operation,

692 The calculations show thnt with n profit margin of 20% on
equity copital in the fifth year, it should be possiblc to sell dircct-
ly =t - retail pricu, approximntely 15% below current pricecs. To this
nust be ~dled, about 15% for dealer margin. Allowing for the un~void-
nble ~pproxim~tion in the estimntes, it is safe to say that retail
orices chould not exceed current retail prices by more than 20%,
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IN THOUS..ND RI.\LS

ESTIi4.TED COST OF PRODUCTION ..ND PROFITABILITY STATEMENT

i

Year Ending 31 December 1975 1976 1977 : 1978 1 1979
J :
' Production ; T
| Fercontage of rated c’:p’:citﬁ
- 100% = 2 Shifts . ¢ 46 53 61 29
tons ! 134 154 177 | 20k 234
| Raw M~terials % 25,700 29,800 | 34,300 | 39,500 bs,240
| Labour E 74600 6,970 | 7,870 9,230 10,605
iter, Fucl, Power . 850 %8| 1,135 | 1,310 1,500
Consum~blc Stores 570 660 760 870 1,000
Repairs M-intenance 100 150 250 Loo 550
- Factory Overhends 900 950 1010 | 1080 1160
| Seclling Expenses 20,000 21,200 22,600; 24,200 26,000
‘ministr~tion Overheads 1200 1260 1330% W10 1500
| Interest 6900 6900 6900@ 6900 6900
Duprecintion 510 | 50, _5140l _5140 5140 _
68,960 74,01 | 81,295 90,(40 99,625
| Sales 60,700 69,800 gg;_aggz 92,400 | 106,02
' Opernting profit (8260) {4210) M' 2360 % €0
|
. apprcxim~te Current | %
RELAIL PIICTS. 4,200 | 85,300 | 98,300 113,000 | 130,000
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CTPTING TOOL RETER™NCE BOOK.

7e1 T» en~blca market survey to be executed with ~accuracy °nd
efficency, the expert compiled a book illustrating the more widely
uscd met-1l cutting tools, nd this is shown in .\ppendix '.‘',

/el The contents of the book were based upon the experts own
experience in the mochanical engineering ~nd metal machining
industrics. The book illustrates 58 of the more commonly used
cutting tools 'nd gives over 900 menufacturing sizes,

73 The rublication proved to be extremely useful, since withcut
the ©oek, the survey would have been long and laborious, The
presentation of the book to importers and users of cutting tools,

u~ing the vicu:l ~id media, uften elimin~td cutting tool terminologicnl
errors, and consequently, more accurate and realistic figures of
cutting tool requirements were obtained,

7ot Should the proposed nlant be established, the refcrence book
will assist the designer ~nd detniler of cutting tools s it gives
basic sizcs mnd relevant technical date,
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8,1 On completion of all investigations, the present ye-rly demand
of metal cutting toole is shown in Table 1.

T.BLE 1 - PKISENT CUTTING TOOL KEQUIREMENTS - 1972

CYLINDRICAL CUTTER M 1 ! 1,430
CYLINDRICAL CUTTER M 2 ; 20
SIDE AND F.CE CUPTIR M 3 | 650
STAGGERED TOOTH SIDE .ND F.CE CUTTER M L g 1,100
SLOTTING CUTTER M 5 i 30
METAL SLITTING SaW M 6 f 20,000
MIT..L SLITPTING S.4 UITH SIDE CHIP CLEARINCE M 7 25,000
SCRE! SLOTTING CUTTZR M 8 | JIL
CONVEX CUPTER M 9 i 1,130
CONC..VE CUTTER M 10 | 1,1%0
; DOUBLE CORNER ROUI'DING CUTTER M 1 ' 570
"1 SINGLE CORNFR ROUNDING CUTTER M 12 ' 1,000
UAL SNGLE CUTT.R M 13 ! NIL
DOUBLL UNBEAWAL .NGLE M s NIL
SLIGLE ..NGLE M 15 ; NIL
CHELL END MILL M 16 * 50
¢ HOLLOW MILL M 17 f NIL
' T SLOT CUTT'R M 18 j NIL
! "OODRUFF CUTTER M 19 } 1,000
. P.2.LLEL SHWNK END HILL M 20 | 1,000
. P.RALLAL SUWK SLOT DRILL M 21 ! 1,000
P WLLEL SILNK SLOT DRILL M 22 i 10,4000
JOVITAIL CUTT'R M 23 ! 300
INVERTED DOVETAIL CUTTER M 2 i 500
CORNER ROUNDING CUTTER M 25 | NIL
3aLL NOSTD . FLUTE SLOT DRILL M 26 : 1,000
P.<ALLEL H.ND 3% MER R 1 | 2920
LONG FLUTZID P.R.LLEL .. .CHINE RE.MiR R 2 1 500
s SHINE CUCKING RI.WMER R 3 500
MLOUINE JIG RE LR R by MIL
TAPER PIN REu.R R 5 | 54000
.DJUSTABLY IL.ND QT JIFR R 6 | NIL
P.ALLTL SHANK TIST DRILL ™ 1 ; 689,728
T.FER SH.NK TWIST DRILL TD 2 3 14,552
C'NTRE DIILL ™ 3 % 80,000
C.RBIDE TIPPED TURNING TOOLS LT 1 to LT 22 ; 400

NODULE CUDTERS Not illustpated \
in book ! 2,000
C.R3IDE TIPS ] 2,000

i
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9. FUTURE CUTTING TOOL RUNUIRMLANTS,

9e1 The future requirements of metal cutting tools is dependent
upon the growth raote »f the metl nroducts group of industries. To
establish the possible rate of growth -n approach was madc from
scveral angles, Firstly, thc projcctcd expansion figures for the
metal products industries as a whole were examined. Secondly, n
study wag made of the percentnge increrse of imported machine tonls
over the pnst 10 yenrs, wnd finally local entrepeneurs were appro~ched
on their future expansion programmes.

942 After evalu:ting nll the evidence, it ~ppearcd that a 15%
annual ~rowth rate for metal cutting tool demands seemed both
conservative nnd realistic,

9¢3 Table 2 shows the future necds of metal cutting tools based
upon the studies undertnken,

9.4 To coincide with the Sth and 6th Development Plan, projccted
figurcs of mctnl cutting tool requirements for 1973, 1977, 1978 and
1982 arc given in Table 3,
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: TABLE 2 - FUTURE CUTTING TOOL RINUIRIMENTS

—

| .
TYPE OF T00L ‘ BoOK . QUANTITY
o R®e |oymg g5 | var 170
CYLINDRICAL CUTTIR M 1 2,173 ! 3,79
{  CYLINDRICAL CUTTIR Moo2 30 | 53
SI7: AND PACE CUTTIR I M3 988 | 1,722
ST..GGARED TOOTH SIDE D F.CE CUTTER M b 1,672 24915
SIOTTING CUPTTR l u s b5 | 79
MIT.L SLITTING 33V , M6 30,400 53,700
MITAL SLITTING S.W /ITH SIDE CHIP CLEARWNCE M7 38,000 664250
SCREJ SLOTTING CUTTIR M 8 - 3 -
CONVTX CUTTER M 9 1,717 2499
OONCAVT CUTTER M 10 16797 2999
DOUBLE CORNER ROUNDING CUTT:R MMM 760 14325
SINGLE CORNER R0UNDING CUTTER .M 12 1,520 24650
EQU.AL .WIGLE CUTTTR M 13| - | -
DOUBLE UNBYUAL ..NGLE M - 3 -
| SIIGLE ANGLE M15 - ; -
| SWELL ™D MILL M 16 76 122
| HOLLOW MILL M 17 - * -
' T SLOT CUTTER M 18 - -
| 1UDIUFF CUTTER M 19 1,520 3,650
P.Q.LLEL SHANK END MILL M 20 1,520 2,650
P.RALLIL SH.NK SLOT DRILL M 21 | 1,%0 | 24650
. 7 .2\LLEL SI.NK SLOT DRILL M 22 | 15,200 264500
! DOoviT.IL CUTTER M 23 bs6 | 795
{ INVERTED DOVET.IL CUITWR M 24 760 ' 1,325
! CORITR ROWMIDING CUTTR M 25 - f -
i BALL [/0S™ 2 FLUTE 510T DRILL M 26 1,520 2,650
P.RALLEL HAND RE.MER R 1 3,340 54800
" 106G FLUTED P.R.LL:L M.CHINE REAMER R 2 760 14325
i UCLINE CHUCKING REWIR R 3 760 14325
© M\CIINE JIG RE.JIER R b - i -
' T.PFR PIN RE MIR R 5 7,600 | 13,250
i .DJUSTABLC H.AND REWMIR B 6 - k -
' P.R.LLEL SHNX TWIST DRILL ™ 1 1,048,386 1,827,779
I P .FR SUANK TPIST DRILL ™ 2 | 22,19 ’
C.NTR. DRILL ™ 3 121,600 © 212,000
C.RBIDE TIPPED TURNING TOOLS LT 1 to 22 608 | 1,060
HODULL CUTT RS Not illustre- !
. ted in book 3,040 i 54300
C .RBIDE TIPS 3,00 ! 54300
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TABLE 3 - FUTURE CUTTING TOOL RENUIREMENTS

BOOK REF, | YEAR 1973 YER 1977 YE.R 1978 YE.R
o L 1
M 1,60 2,874 3,303 5,720
M2 23 ko b6 80
M 3 747 11306 1,501 2,600
Mo b 1,265 24211 2,541 4,400
M 5 3k 60 69 120
M6 23,000 40,200 46,200 80,000
M g 28,750 504250 57,4750 100,000
M
M 9 14299 24271 2,610 4,520
i 10 14299 24271 2,610 4,520
M N 575 1,005 1,155 2,000
M 12 1,150 2,010 24310 b, 000
M3
Mok
M 15
M 16 57 100 115 220
O
M 18
M 19 1,150 2,010 2,310 4,000
M 20 1,150 2,010 2,310 b ,000
M 21 14150 2,010 2,310 4,000
M 22 11,500 20,100 23,100 40,000
H 23 Us 603 693 14200
M 2b 575 1,005 1,155 24100
M 25
4 26 1,150 2,010 24310 4,000
R 1 2,530 hb22 5,082 8,800
R 2 575 1,005 1,155 2,000
R 2 575 1,005 1,155 2,000
R
g g 54750 10,050 11,550 20,000
1 793,187 14,386,353 14,593,271 2,758,912
™2 16,73k 29,249 33,615 .208
| ™ 3 92,000 160,800 184,800 320,000
| LT 1 to LY 22 460 804 92k 1,600
ODULE CUTT™RS 24300 4,020 4,620 8,000
.J 0 TIPS 24300 4,020 4,620 8,000
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10, RECOMMiND..TIONS OF CUTTING TOOLS FOR INDIGENOUS MANUFACTURE,

10,1 For the purpose of establishing the commercial viability

of the proposed plant, it is recommended that the initial manuf~cturins
content should comprise of 7 items which are in maximum demand. The
selected items cover 34 different sizes and employ a wide range of

manufacturing techniques.

10.2 Cutting tools selected for the initial production proger- me
are shown briefly below nnd are detailed in .ppendix '%W' (pages 1 to 8),

Book Ref. Type of Tool Siscs
TD1 Straight shank twist drill | 3,4,5,6,7,8,9,10,11,12,13,1%,15
% 16 m/m dia.
TD2 Taper shank twist drill 13,15,17,19,21,23 & 25 m/m dia,
TD3 Centre drill 3,4,5 % 6 m/m dia,
M6 Metal slitting saw iverage 125 m/m din. x 3 m/m thick,
1i7 Metnl slitting saw wverage 150 m/m din, x 3 m/m thick,
R1 Spiral flute hand reamer 6,12 & 18 m/m din,
M22 P rallel shonk slot drill 510,15 & 20 m/m dia,
10,3 Relative technical data for the manufacture of the selected

items is givem in .ippendix '.', also 2 list of machinery and equipmcnt
to be purchased to enable manufacture is shown in /ppendix 'X',

In addition, illustrations of machinery/equipment are shown in
uppendices QB! ’OCO ’!D! ’lE' ' '!‘9 ’!GO 'OH! '!J' ’!KO ’OLO "M"ON' ’000 "p! '!’)" ’
'R*,'S','T* ,'U' and 'V!




10,4 Reg~rding selection of sizes for manufacture, it hne not
been possiblc to 1iscert~in these with any degree of ~ccu-
racy fron importers.

The majority of importers, merely g-ve block figures of
the selected 7 items-irrespective of sizes. The expert
had therefore to apply his cngineering experience to estn-

blish o re-sonable consumption of ench range of sizes.




1

141 The expert nccompanied by his counterpart paid n visit in
late April to the Metallurgicol Engineering Plant at Tabriz for
evrluntion purposes,

142 i1l aspects of training and production facilities were
studied in detail snd in consoquence, the expert came to the following
conolusions,

a) To establish the content of future operational skills
required for the proposed new plant, ~ detniled study
was mrde of the tr-ining section, The training coursc
wns well plinned, but it was felt, that it would be
advntageous to the student, if the practicnl content of
the course could be broadened in scope.

b) Relrted equipment to metnl cutting tool production,
such 18 physical laboratory facilities, hent treatment
equipment and metrology apparntus, although in the mnin
alrendy existing, for the purpose of 1 new met-~l cutting
tocl plunt, additionnl equipment may be necessary.

¢) Bar products being produced at Tabriz appeared to be of
satisfactory standard,
Some difficultics now experienced in the foundry
will no doubt be rectified when the new building is
completed,

1.3 The site was large enough to ~ccomodate the new plant ~nd
electricnl power wns ndequ-te to mcet the demnnds of the proposed
cutting tool factory,
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12 WV oF /\R\K BUILDING PL..NT.
1241 The Machine Building Plant at /irak was visited on May 7 for
evaluation,
1242 In common with Tabriz, all aspects of tranining, production

and the siting of the new pl-nt there, were investigated, The experts

comments are as follows:e

a) The training section was satisfactory, The duration of
the course was for 2 years and training methodology was
well planned,

b) The supervisory staff appeared to be compctent nnd ad-
ministration throughout the plant appeared efficient, ’

¢) Ancillary services 't the plant, such as hent-treatment
furnaces, forging equipment nd physic2l laboratory for
quality control were of a satisfactory standard,

d) The site could easily accomodate the new plant 'nd cle-
ctrical power was ndequnte,
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13, RECOMMNDED SITE FOR METAL CUTTING TOOL FL.NT

1361 After evaluntion of the two suggested sites for the new mctal
cutting tool production plant, it ie the experts opinion that the new
plnt should be attached to the Machine Building Plant at Arak.

1342 The main reasons for this decision are ~8 follows:-

a) idequ-tc Beat-trentment facilities for cutting tool pro-
duction are installed,

. b) Forging facilities nre adequ=te for the eventunl pre-
paration of cutting tool bl~nks.

¢) .\ sntisfnctory physicnl laboratory for qunlity control
is cxisting.

d) Existing production planning at the plant appe~red to
be of good stand-rd,

e) Mctrology facilities nre ndequate to produce wn nccu=-
rate nnd good quality oproduct.

f) Training school groduntes sbauld have a well rounded
knowledge of engineering.
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14, _RECOMMENDED BUILDING AND CONSTRUCTION

o1

It is cstimated thot 2 factory area of 750 square metres
will be required for the first stnge of the factory. A
stcel framed portal roof construction h-ving brick walls,
corrugated asbestos roofing and ~ 15 m/m thick reinforc~d
concrete floor, is proposcd. The construction should pro-
vide for a tcmporary wn1ll on one side; with adequnte sp:cc
outside for possible extcnsion.




15+ GOVERNMENT SUPPORT

1541 The Ministry of Economy, ~nd in particular the Ministry's
Rescarch Centre for Industrinl znd Trade Development gnve every

assistonec to the expert during his nssignment.,

1542 A nation~l counterpart was provided, Mr, S, Sanandaji of
the Mcchanicnl Research Centre of the Ministry of Economy to nesist
the expert on a pnrt-timc basis. The counterpart accempnnied the
expert during his visits to local entrepreneurs, also to the
Mctnllurgical Engineering Plant - Tnbriz and to the Arak Machine
Building Plant ~t Arak,

153 During the tcrm of the assignment, the counterpert peseived
instruction in th> techniques "nd technological data used in th:

manufreturc of mctal cutting tools,

15l It is the opinion of the expert that Mr. Sanandaji h-s
nequired sufficicnt knowledge of the industry to provide a lead in the
finnl projecting of the plant,




16, ACKNOYLEDGEMENTS,

16,1 In conclusion, thc cxvert would like to acknowledge the
undermentioned personncl for help oxtended to him during his nssignmunt
~t the duty stntion,.

Dr. Abu=cleH~j (Projcct M-n~ger) Uo,N.I.D.O.

Mire Re '™itennn (Assistont Programmc Officer) UWNGD.F,
Heqdquarters = Tchran,

Pr, Ghnffarzade, Hre Soh-n ki nd Mr. Snanandaji of the
@ Ministry cf Economy,

1662 The expert also wishes to thank Miss Mostofi of the linistry

~f ¢ nomy for supplying ndequ-te scoretarinl assistance,

16.3 Mr. Millward also gre-tly appreci~tes the nssistonec
¢xtenled to him by Mre J. Goodwin (UJN.I.D.O. cconomic evaluntisn
cxpert ~tthched to the project) for his vnlunble contribution i
~ssessing the commercirl vinbility of the proposed projcct,
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COMMENTARY .

1747 The processes recommended to produce other than twist drills
are thosc usually used, but in the m-nufacture of twist drills, tir:e

mcthnds of production should be considered.

The first mecthod is to insert the flute by grinding, using
hardencd bar 18 raw materinl. This technique hns proved successful
on fluting twist drills up to 10 m/m diameter. Although material
wnstnge in the grinding oper~tion is unavoidable, this method elimin-~tces
hetetre tuent and the rcject rotc is virtually nil,

The second method is to produce the flute by ~ milling
oper~tion using mnenled bar s the raw materiale In common with
flute grinding, m~terial westage is unavoidable but a high quality
product is obt~ined, and the reject rate is negligible., Finally n
method »f forging the flute from anncaled bar hns recently been
developed, The principle is to exert pressure on =2 hot billct using
a specinlly designed machine to form the flute. The ndvantage of
this method is the low wnstage of material, but experience has shown
that malformation of the flute often occurs daring the process ~nd
ocensionally materinl cricks hove been observeds In consequence, the
rcject rate is frirly high, particularly when producing drills in

oxcass of 8 m/m dinmeter,

Aftcer evalunting the 3 methods of production it is
reeommended thnt flutes in twist drills from 3 to 10 m/m dinm:ter
should be produced by the grinding process. The development »f
automatic machines for this method of twist drill fluting, has
nroved cconomical 'nd its applic~tion produces a high qunlity product,

et o e g




The fluting of drills over 10 m/m dinmeter is recomiended
to be performed by n milling operation. Efficient machinery waich
produces n high quality drill, is now available for flute milling,
»nd ~lthough material wastage is unavoidable, the reject rate is lov,
Although the forging technique to produce the flute is quicker, this
methol of mnufacture is still being developed, consequently, fluting
by forging c~nnot be recommended :t present. However, the proccss »f
forging the twist drill flute should be reviewed periodically =ns
modern tcchnology progresses in this direction.

17«2 The possibility of the indigenous manufacture of Tnps ~nd
Dics w~s riven consideration, It was felt thnt owing to the highly
specinlized skills required for operating nnd setting the sophisticntod
nnchinery involved for production, it would be inndvisable ~t present,
to contemplnte their monufacture, However, with the incrensing skilled
1~bour foree gradunting from the training schools, the possibility of
manufrcturing Taps ~nd Dics should be reviewed periodically. The
oxnert fecls that the gronting of nn overscas fellowship by the Ul
to en~ble ~n Iranian engincer to study the techniques of cutting tool

mnnuf~cture, should be considered,

1763 Although the yenrly demnd for Module cutters is quitc sull,
cmsileration was also given to the possibility of mrnufacturing thosc

items, It was found however, considering the capitnl cost of cquipuent
nceessry for production, in rel-tion to the demind, the mnufacturc of

Module cutturs would not be commercially viable.

17 ot The grinding of tungsten bnsed carbide tips from imported
stcel may be considerod nt n later dntc, #8 may be the holders for
tungsten steul tips, which are manufactured from high earbon stecl.
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17.5 M-nufacturc of HelleSs tool bits and braged on tools crul”
prossibly be undcrtaken without henvy additional capital expenditurc,
using import.d rnw mterinls. However, thu extent of Iraniwn work
content would be small, -nd it is rvcommended thnt manufaciurc be
reviowed onee the initial production programme is sntisfactorily mct,

1746 A number of quotations for molybdenum high speed stool
used in the manufrcturc of cutting tools were considered., Bohler
Stecls of austria nd [itachi 8pecial Steel Munuf-cturing Coe oF
Jnpan ~r¢ both aceeptnble sources of supply.




APPENDICIHS,

Ao CUITING TOOL REFER NCL BOOK
P, CUT - OFF MACHINE
C. CUTICR % TOOL GRINDING M'CHINE

D. FLUTZ GRINDING MACHINE

e POINT GRINDIR

F. CINTRELESS GRINDER

G, (1\RKING MACHINE

T, FLUTE MILLER

J. FLUTE MILLER

K. PRODUCTION CYLINDRIC.iL GRINDER
L. AUTOMATIC BAR M.CHINE
M. DRILL INSPECTION UNIT
Mo AUTOMATIC B.R M.CHINE
0. BROACHING MACHINE

P, POINT GRINDER

Q. CHUCKING CAPSTAN

R, INT.RN.LL GRINDZIR

S. SURF..CE GRINDER

T. C:NTRZ LATHE

U, UNIV:RSAL MILLER

V., PLAIN MILLER

e  TNOUCTION SCHTDULES

X. MACHINIZRY RTNUIRIMINTS




HIGH SPEED
CUT-OFF
MACHINES

BIRKETT CUTMASTER LTD
HIGHTOWN ROAD, CLECKHEATON, YORKSHIRE, ENGLAND

gPPBENDIX B




APPENDIX ¢

CUTTER AND TOOL GRINDING
MACHINE

MODETL 311

A. A. JONES & SHIPMAN LTD
LEICESTERENGILAND




APPENDIX D

Fully Automatic

ADPG 250

PIGGLESWADE




NUNT DG100 DRILL POINT GRINDER

CHARLES CHURCHILL LTD
P.0. BOX 30, FLETCHAMSTEAD HIGHWAY, COVENTRY
ENGLAND




MODEL NO.1
CENTRELESS

GRINDING MACHINE

: THE CHURCHILL MACHINE TOOL COMPANY LIMITED

BROCADMEATIM - ALTRINCMMAM CHEBMIBE - "L et 906 262 TELEX 868 82




APPENDIX ‘G

MARKING
MACHINLS

FUNDITOR LIMITED

WEMBLEY-EX GLAKD




PLUTE NILLER

THE SHEFFIELD TWIST DRILL & STEEL CO LTD

MACHINE TOOL DIVISION
DORMER WORKS, WOODEND. WORKSOP. NOTTS. ENGLAND




TR WORKS

PLUTE MILLER

XMODEL 115

WOODEND NORKSOP NOTTS ENGLAND

APPENDIX Y

. THE SHEFFIELD TWIST DRILL & STEEL CO LTD
ATHINE TOOL DIVISION

IJI




HIGH PRECISION
CYLINDRICAL GRINDER

MODEL 107 N

A. A. JONES & SHIPMAN LTD

LEICESTER-ENGLAKD




APPENDIX 'L

AUTOMATIC BAR MACHINE

BROWN & WARD (TooLs) LTD
WALSALL ENGLAND
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APPENDIX ‘M

THE SHEFFIELD TWIST DRILL & STEEL CO LTD
MACHINE TOOL DIVISION
DORMER WORKS. WOODEND, WORKSOP. NOTTS, ENGLAND




SINGLE SPINDLE

AUTOMATIC BAR MACHINE

375 SERIES

BROWN AnD WARD
WALSALL-ENGTLAND.




APPENDIX "O"

MODEL 1042-V
B.S. A, LTD.
BIRMINGHAM

ENGLAND







\RPENDIX 'S

i

R

Dean Smith and
Grace Ltd

Keighley, Yorkshire
England




APPENDIX 'R

INTERNAL GRINDING MACHINE

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




APPENDIX "S§"

) ACE G

MODEL 540

JONES & SHIPMAN LTD.
_LEIZESTER - ENGLAND




APPENDI X 'T

CENTRFEF-LATHE

- THE COLCHESTER LATHE CO LTD
COLCHESTER, ESSEX, ENGLAND




ADCOCK & SHIPLEY (SALES) LTD
P.0. BOX 22, FOREST ROAD, LEICESTER, ENGLAND

At PENDIX

!U'




MODEL 1ES-M

ADCOCK & SHIPLEY (SALES) LTD
P.O. BOX 22, FOREST ROAD, LEICESTER, ENGLAND

AYPPENDIX'U




{+Ds Xypuaddy)

suyyocy Burarey
(404 XTpusddy)
suTyosl SUTpuidn TO0L PUE 283300
(s Xtpueddy)
3Tu) wopjoedsul TUIIC &
(od, Xvpueddy) metLa oL = Ol m
SUTYOTH Su[JUTID $SIT3IIUI)D B >
wht 120 oL =6
(sds XTpueddy) ‘ e 3 .
28puTdp WO TIVC g £
LE0 LbL L =g m
A,'..N- "wuﬂmﬂm%w - q
Jeputdp IWYOS TTIL e -
00% SIIV TPPOK IHET Lo §t = L
(g Xypueddy) LY 230°0%
Seputdys o3 9, 6%.61 €L -9 *l
06z gy 18eoK ', -
{s@s Xypraddy) 96" 164 SL =S
aeputay 23nLg g
btz oL =4 ISPY
(g4 xypueddw) FTEYS
SUTYSCK 33O - INC o L20 oL = € wPtens
u
¥ vy o '/ . ;
o ( mIsis MIuce 2) ) WO IIT (o q2Is BHOVIZ % w I78 YOO
NOLLoDO0Bd TWILN: Bod TTXInEE HOIION008d ALIIaend 4C BOOIYEEE *
LERIINEE/SENIHDY Y 80 LD awILn wod SEILE 20 pE AR SiTa 3 IS 100G0Ed
SER/NY TYIDI IBECIZE TYIOL

-y - elzg

. ——— ————

M.ﬂ,\f:a - I

S SN S

Yo Y C
(.26 &) OIT

!

2etE HLOED

(i1 2T 10 _THO W #®0L)

TS L DlLSS\ 6. . BVaA BOZ SoOnE_ e ¢ e




w'ee

]

«©e'e

62y

999600

2ot

(*9°0°N) ¥Ve QGXDIOW EENL
we'ow




(+as ETpueddy)
MU U l
I 1
(o, Eypmidy) s %2 - m
SOTTTN Tomasat®) L ]
(ods Trpunddy) 6% ¢ -€2
Spupap EPed TN L | "
SR T oo LSS o'y |wa -z ¥ .2
e 5e's 1 1 E
(s STPmdiy) w's G -6 = o
| o= iL11 W
1L Toven g Q-4 s .
o8 Trpwnidy) e -~ 3
- 2l oz - St i
A..unﬂlls _e 1 g
oupYouy Iug STIVEOIEY 895t -6 »e
(m281S LTINS 2) WOIV1 2T *%) mswa | ¥ s — -am | o wos
#OLI000084 TULLG 804 GEEIOtSY WO150G08d ALIIMVOY 0 |OTNVIEE : ALIINVOD ‘
~ sELLa 40 AEILEVDDd 2 2218 ~ TvI0L E00C0Md













(*e°s°i) Ve SRMINOVM EENA




ook

(°#°9°N) ¥VE QUINDIOVN EENd

puyap TeosmpuTiiO WTINpRS z
(42« Trpwddy)

oupgeuy SuTpuiap TOGE PE- BN -
g

wis

g

oTTe g

- &3% 208

-




(000'0N9sy W) COR‘GOR 9

JITLELLE AR R 2

RECSYPRARREIRARREEIRBIRR

|

{raRgRaRRERRERARRRAREIY

»

gﬁgi ;ii!! aahh“ﬁ « i

""""""""""""""""""

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ









