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IT.FINSINGS 2ND CONCZLUZICNE.
i. Study suggest plans for integrating trg 2xi1st.nI ZJeleticn
Programme of tnie PACC Units in corcer O Co3Dtimise rasuils.
Tne existing deleticn programme was planned oy 1icenssr, and
asreed by PACO 1n € sias23, six vears, startinz 1¥52. ATtexmpts

are now being made to achieve this, regardless of insufficient
manufaccuring facilities and technical cupability available at
vendors. In Suzuki Cars about 29% deletion achieved as against

45% target plan. Tnhere was 3 programre T - set up the new

[ $2

facilities for deletion cf compcnents. An alternative programme

-

was prepared by me (Attachment Ia, 13, IZ, 1ID

L. -
wloll Thr2e

~—

manufacturing stages, starting with the simplest pairts within
facilities available at local vendcrs, ang tne more sophisticated
parts, waich should be manufactured 1in house by PACO units and
large industrial units. Lack of documents delivered by licensor
(Suzuxi) will seriously affect any deletion preogramme. Even thn-
guality and cuantity to be locally produced will pe enormcusly
affected as well.

List of necessary documents was prepared and delivered to PACO

(Attachment 2).

2. Advise vendors on product development, work 1
improvement of manufacturing methods 1n order 2 ir
and achieve cost reduction.

y out, ang
orcve gqualicty

A wide range of visits for 25 factories (Attachment 3A,3B,3C) in
Karachi & Lahore was made by me, accompanied with Dr. Qureshi,
VDTC engineer. The best company in respec: of quality and
manufacturing technclogy was Allwin Ensg. (Xaracnhi) who makes
mainly pistons for trucks buses and tractors engines. The factory

is workxing on 3 shift basis, and no more capacity exist for




"Naya Daur” Karacni, a PAZO Unit nave sufficlient manufacturing
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facilities 1n FPress shcp but only 30% capacity is utilised.

n

n
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Procuct gquality cf tne machine rcduction ¢of ccmzonents

o f

4o

can be considerec as 60% dve tc guality of machine tocls.
"Millat Tractor Ltd". Lahore producing 40% of M.F. tractor "in-
house™ with 35% utilised capacity, but guality is not more than
6C%.

ther local vendors can be considered as just started taking off
in manufacturing Automotive parts after many years of precducing
other parts where quality 1is not necessary. Machine toocls
available at those vendors are conventional with very low

guality. Jigs, Fixtures & dies are 100% of their zwn &

1Y

3i3n Cue
to missing documents from OEM. 60% of the prodﬁct do not reach
the quality regquired. On the other hand man power is creative and
active but due to lack of knowiedge with ©principals of
manufacturing methods and lack of tecnnical documents they are
unable to get successful results,

An individual report is prepared for each factory visited by me,
with necessary advise, and recommendations for solving
manufacturing problems. Second visits were made to local vendors
(14) witn full explanation of reports.

3. Study & propose methods for introducing advanced manufacturing
technology machining of engines and components.

Systems applied in automotive industries are as follcws :-

1, Fuactional production work snhops.

2., Line production work shop.

3. Group technolugy work shcps.

4, Transfer lines with automatic machines.
5. Robbots.
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zznsidecsl a3 limiced produczticao, even afitsr exza2nsion of
- zzupling tne capacity upto 4C,0CC/yzar 1s also limited. Providing
| ~=2 amgunt of precduction lays petwean 20,000 anc 43,332 systen
-12.3 cculad be considered. Ccnsidering one type of production

. Suzuki) and efficient utilisation of machines,system 1,2 could

-. Advise vendors on advanced manufacturing metnods for
zpecialis=d venicle components.

Tne existing facilities and technical capability at vendors will

p—

~aver allow them to prcduce specialised venicle components such

i

s cardburattors, propeller shafts, roller bearisngs, dcrive chain,

i

lectrcnic gannel eguipments, and otner similar compinents,

“nis 1ssue has been discussed with G.¥M. (VDTC). It was agreed
-=nat the 1tems which can not be produced must constitute the
croposed 22% of components which will not be celeted,

D Advise wvendors on manufacturinz processes of electrical

-omponents like alternators, starters, ignition coil, cable
~arness etc.

~anufacturing Alternators §&§ Starters consists mainly of electric
-omponents & few mechanical components. I was able to advise on

-ne mechanical aspects, but due ts the problems out lined in the

[6}

IToge2dln

4 objectives, the programme did not allow me to deal

€l

with tnis 1issue. Only one factory visited who produce wire
narness for tractors. The plastic coating process was improved by

=odifying the extrusicn die for better quality of wire harness.
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CCOMMENDATIONS.

1. study and suggzest olans for integrating the existing deletion

programme Of tne manulacturing units 1 crder to optimise
results.

I strongly rezormend tnat P3CC should take guick acticn to get
the necessary technical documents (Attachment 2) for Suzuki
product. In case the documents are not supplied from licensor,
PACO will face a tremendous great task which <can never be
achieved by existing capabilities. 1In this case an international
consulting office could be approached for the preparation of
reguired documents.

80% deletion of Suzuki's could be achieved in 3 years only if all

technical documentation will be available before establishing

factories for producing the sophisticated components/sub
assemblies which do not exist presently. Moreover sophisticated
dies, tooling have toc be imported.

Following in house production shops are recommended:-

- Miscellaneocus production shop at PMTF can be utilised by
adding one more snift for the production of sophisticated
miscellenous parts.

- Press shop for sophisticated pressed parts at Naya Daur
Factory can be utilised, by adding one more shift.

- New engine shop for engine sophisticated parts manufacturing,
could be established at PMTF.

- New gear box shopo for the production of gear boux c¢omponents
could be estanlished at PMTT premises.

- Pistons, piston rings and piston pins should be produced at

Allwin Engg.




- Lez2f springs at Suleman Engineering Factcrvy,lLahore
Cther simple miscellanecus ccmponents t2 pDe manufactured
at vendors wii> possess good facilites.
In order to optimise -“he results, guidance and assistance of VDTC
would be essential for vendorization of components, their initial

development and final inspection/testing.

2. Advise vendors on product development, work layout and
improvement of manufacturing methcds.

After wvisiting 25 factories (Attachmen: 3A,38,3C}) individual
reports with necessary recommendations of improving their
manufacturing processes and solving their techrical problems were
-prepared. 14 vendors were revisited for explaining the rceports.
VDTC should fcllow-up my recommendations mentioned in each report.
So far VDTC will provide engineering services and technical
assistance particularly to small vendors, the VDTC should have
the highly experienced staff to acnieve tnis task successfully. I
recommend recruiting 8 engineers with at least 5 years experience
in manufacturing workshops. Training programme with recommended
institutions (Attachment 4A,4B,4C,4D). .

I have Dbeen asked to help in upgrading the 6 ton Bedford truck
with 113 HP engines, to 12 ton payload, same engine components
with super <charger, to reach 150 HP (Attachment SA,5B,5C)
explains my views,

3. Study and propose methods for introducing advanced
manufacturing cechnology machining of eagines and components.

In view of the production 20,000 car/year, and future extension
upto 40,000 car/year, this can be <considered as limited
production in car industry. For this limited size cf production,

the most relevent manufacturing technology is that recommended




fcr tne particuiar shops menticned in item 1 {recocmmandaticn;.
Tnis will allow alsoc in case c¢f changing car model, same machnines
will be useé and tcoling will be cnhnanged only.

2 vendars on adranscad manufacturing mesthods £2

V18
cated venicle componsEnts.

In order to produce these specialised items toc an adeguate
standard cf gquality, would reqguire considerable capital
investment in modern preoductic: facilities, which 1is not
considered justifiable due to small production volume. Therefore,
it is recommended thnat those items should not be deleted in the

short term. It comprises 20%.

5. Advise vendors on manufacturing processes of electrical
components lixe alternatscs, starter, 1ignition c2il, cable

narness, ecc.

The apbove mentioned components comprises of mostly the electrical
parts. The wvisits to tne vendors who have «capabilities of
producing these <ccmponents could not be made due to short of
time. The assistance was however, provided to cable Harness
manufacturer. A feasibility study could be carried out for
establishing an in house production shop for electric components

(startors, alternators) for all automotive products in Pakistan.




.

Iv DISCUSSION AND DETAILS

1l. The existing deletion programme does not comply with the
technical <capabilities and manufacturing facilities at vendors.
Moreover, plans were not made for setting up regquired facilities
for the development of components. After making number of visits
(25 factories) accompanied by Dr.Qureshi (VDTC) and studying
their capability as well as problems, I prepared a plan which
could be implemented successfully, but following actions would be
necessary :-

i) Delivery of technical documents for all components of
vehicle from licensor SMC Japan Attachment 2.

ii) Simultaneous development of facilities (Machines, dies
and toolinag).

If documents are not provided, the development and deletion wculd
not be possible in stipulated time.
Alternatively some international consulting offices should be
approached for the preparation of technical documents. But it
would be very costly (estimation § 2,000,000) and will also take
long time (2 years min). Consulting offices recommended as
under:-
i) ITAP Torino ITALY
ii) ATON Consulting Office
Awkaf New Building B.2. Flat 5,
Hadaiek El1 Koba Cairo, EGYPT
iii) Scandia-Consult Stockholm 3WEDEN
iv) Mackee Kearnee U.S.A.

(Complete address of above mentioned offices can be obtaifned

from their Embassies).

Set up of new facilities for inhouse production is necessary, for




sconisticated parts,as the facilitlies do not exist presently at
small vendors. It will ne2d an integral set up of departments,
such as planning, prccuremeni. production control design, quality
control and stores. fHorszcver, the sophisticated components need
high manufacturing technology, high capital investment with low
rate of return and high skill for maintaining the gquality. This
will not attract the small vendors at private sector. Thegefore

PACO/PSMC should concentrate for putting these facilities in

following units for achieving the deletion target and optimise

results.

- Miscellaneous production shop (existing at PMTF) can be
utilised by adding one shift more, for producing
sophisticated miscellaneocus components such as (steering
arms, steering gears, worms, tie rods, driving shafts,crown
and pinion and similar components),.

- ' Press shop existing at NDML can be utilised by adding one
more shift for producing sophisticated pressed components,
such as (floor pannels, doors,roof,engine hood, mudgquards

and similar components.

Following new production shops should be established :-

- Engine shop at PMTF premises for soph:sticated engine
components such as (crank shfat, conrod, cylinder block,
cylinder head, axle housing) and similar parts.

- Gear box shop at PMTF premises for producing complete gear
box.

Multiple facilities available at PMTF such as CNC machines,

macinine shop,heat treatment shop, tool shop and technical




departments (Planning <dJeptt., Design deptt., Quality Control

deptt., Production Ccn:rol deptt., and Laﬁo:atories), could pe

gainfully utilised.

Facilities available at NDML such as, press shop, tool shcp, heat

treatment shop can be utilised as well.

This will save capital investment, reduce over heads and cost of

the producticn.

- Pistons, Piston rings, and Piston pins should be produced at
Allwin Engineering.The factory 1is working on three shift
basis,Suzuki Pistons should be produced at the extension
they already started.

- Leaf Sprirgs could be produced at Suleman Engineering factory
Lahore. Facilities available at the factory allows producing
that particular part.

- Other miscellaneous simple parts could be produced at 1local
vendors having adequate facilities.

- *"Millat Tractors Ltd". Lahore manufacturing M.F. Tractors
13000/year reached 70% deletion.” National Motcrs Led-.
manufacturing Bedford trucks and buses 2000/year reached 65%
deletion. Both units are controlled by PACO.

2. vendors visited (25) can be classified to three main categories:-

A. Vendors with sufficient manufacturing facilities, high
technical capability and producing components with
required quality. Those vendors does not need much
help, but need close <coordination with PACO to
implement the deletion programme, by utilising their
facilities.

Allwin Engineering Industries §




Alsoas Engg. Ltd are good examples for this grade.

B. vendors with sufficient technical and manufacturing
facilities e.g P.M.T.F. and NDML. Those factories
could be wupgraded by supplying the necessary
sophisticated tooling materials and additional
machines. Adding one shift more could be beneficial

tec be vtilised as in house production shops.

¢. Small vendors with limited facilities and low
technical capability need more attention to Se
developed. Soft 1loans could be helpful for mutual
benefit to up-grade manufacturing facilities.
Technical assistance from VDTC is of great importance
for their technical development.
Re;istratién of vendors (grade C) should be made at VDTC, who
will keep records of all facilites and work 1load with them.
Further order of components could be given after assesing their
capabilities and capacities of vendors by VDTC.
During development phase of manufacturing components technical
assistance should be provided to those vendors by VDTC. The first
off sample and pilot lot should be checked by VDTC from the
following aspects :-
a) Material, Physical, mechauical & Chemical aspects.
b) Geometring according to drawings.
c) Heat treatment properties.
d) Vioration, fatigue or specific tests, if any.

e) Fittment test, if any.

10




Feed back report on functional test on vehicles should oe

proviced by PSMC before giving final clearance for mass
pcoduction. In order to maintain healthy composition and less
éapendance, aminimum two vendors should be engaged for one part.
As soon as part has been awarded to a vendor, policy shzuld not
allow any changes or modifications of drawing within 5 years, so
that the vendor will not loose the «capital invested in
manufacturing toolings required for that part before modification
occured.
The staff member of VDTC should be highly experienced 1in
manufacturing technology, so that they will be able to achieve
their task towards the small vendors and provide them with
necessary engineering services and technical assistance. I
strongly recommend recruiting the technical staff and start
training. Attachment( 5A, 5B, 5C, 5D, 5E) includes the necessary
training programme and recommended institutions.
3. Due to the limited production of 20,000 cars a year (Phase
1) & considering the 2xisting facilities of factories visited, I
strongly recommend the following shops to be newly established:
i) Engine shop (line production) at PMTF Karachi.

ii) Gearbox shop (Functional Production shop!) at
PMTF., Karachi.

Both factories should be planned on one shift. basis. The
unexpected delays in production plan to be substituted by
extended shift/over time.

In case of doubling the capacity upto 40,000 cars/year(Phase II},
a 2nd shift basis could be considered, with a room for extended

shift/over time to substitute the unexpected delays as well.

11




Upgrading following workshop is essential :-

i) NDML Karacni could be utilised as press shop
by adding one shift more to the existing one.
The factory already started developing some
sophisticated parts (doocrs, roofs) but with
very low rate.

ii) PMTF Karachi - The existing machine shop

produces machine tools under licence from

Orlikon, and gear boxes for Bedford rtuzk
buses. The work shop have 70% free capacity
due to market drop in selling Bedford trucks
as well as machine tcols.This free «capacity
could be utilised for producing the
sophisticated components such as, steering
arms, steering gears, wcrms, driving shafts,
torsion bars and similar components. No
additional shifts is required for lst phase
(20,000 car/year). In case of regaining
market for Bedford Truck and machine tools,
the factory can work on 2 shift basis for
phase-I, and 3 shifts for Phase-II.
Feasibility study could be prepared by technical <departments
available at PMTF and NDML with the coordination of PACO
technical staff.
The above mentioned suggedstions will enormously reduce capital
investment as well ac overheads. This will lead to reduce

production costs,

12




4. The highly sophisticated parts, such as carburrators,
electronic components, hydraulic systems are not recommended to
be produced for the time being. This needs high capital
investmesnt, whicnh should be covered by high mass production. 1In
addition, the adequate gquality required could not be reached by
existing facilities., Such components could constitute the 20%
which will not be deleted.

5. Only one factory visited out of the (25) prcducing the wire
harness for tractors. The problem faced was that the copper wire
was not at center of plastic coat.

A report with drawings for modifying the extrusion die was handed
over to the factory. Processing of the die was explained as well.
This principal can be applied to other cable manufacturers.

In my view it is recommended to establish an in house production
shop for electrical components manufacture to provide all
automotive industries in Pakistan with these components.

During my visits to Vendors, I felt they need information about
tne principles of Jigs & Fixture design, as well as some
conceptions for solving problems.

A seminar was conducted by me with two sessions on the following

topics :-
i) Design of Jigs and fixture and their economic
aspects.
ii) Quality Control circuits for solving technical
problems.

Lectures attached (appendix 6,7).

13
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PLAN FOR UPGRADING MISCELLANEQUS
PARTS SHOP EXISTING AT PMTF

‘/7year

1-1-88

T 77 A 777 777723

11-88

- Menutagturin of Jigs Fixtures &
Importing Sophesticated/special tools

- Preparing the semi finished reguired.

\

Normal run

The above mentioned plan could be completed by 1988 by

which the factories will start normal running.
An allowance of 6 months is given for unexpected delays.

The above mentioned plans are subjected to delivery of

documents from Suzuki (Attachment 1).
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PESENTIAL 7 HNICAL _DOCUMERTS KEEDED _FOR MANUACTURING

The essential technnical documonts necded for manufacturiroe
coiprizes on the following:-

1. COMNSTRUCTION DOCUMENTS

- CKD PARTS L1ST WITH PRICES
Drawings for components & sub-assemblies

~ Drawings of semi-finished parts

. Forgings

. Castings

. Pattern & Cores

. Blank size & development drawings

. etc. etc.
- Material Specifications:

. Physical properties
. Chemical propertis
. Surface treatment procedure

. Heat treatment proéess
. 2. TECHNOLOGY DOCUMENTS:

- Process sheets

- Operation sheets

- Machine list with specifications

- Material Handling equipment

- Loading cf Machine, Economic batch size

- List & Drgs., cutting tools, special tools
(Jig, fixture and dies)

- Working drawing for each component and sub-assemblies
for Jigs, Pixtures & Dies

3. QUALITY CONTROL DOCUMENT:

- Inspection Standards for each component & sub-assemblies

- Check list during process & final inspection for
components and sub-assemblies

- Drawinos of gauges, inspection fixtures & test
rigs alongwith testing procedures

4—#




17.
18.
19.
20.
21.
22.
22,
24,
/25.

Factories visited

AGTL Site Office Karachi.
NDML

Ghafco Industries

Sky Ways

hlsons Industries
Pervez Engg Industries
PSMC

Shaheen Engg. Works
Mack Trucks Ltd.

Tarig Engg. Works
Cczanic Industries
Baluchistan Foundry
hussain Erag. Works
NDML Foundry

Precission Engg. Cc.

Pervaiz Mechanical & Engg. Works (Ferczpurwala)

GEMCO

Baluchistan Wneels L%d.
PMTF

Alwin Engg.

PSMC Lahore Cffice
Suleman & Co. Lahcre
MTL Lahore
Machinecraft Lahorz

M.A. Industries Lahore

(Contd.

ceeeee...P/2)
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Process sheet for machining of Brake Drums ang
Clampinc device sc as tc mect the Concentiricilty
and tolerances - Suzuki, Baluchistan Foundry,
Oceanic 1lndustry, Naya Daur Motors, Precision

Engineering.

Suggesting the machining operg}ion in spacer ring
so as tc avoid shifting in hols - Naya Daur.

Machining Process for Bydraulic lift cylinde
MF tractor so as o eliminate variszicn 1in «
thickness - Precision Engineering.

of
11

fu

Designing the jig for milling the thread 1in Racher
for seat mechanisum for Suzuki Car. - Pervailz
Engineering, Ansari Noorsons.

S ons for making alteration and urtilisatiern
o ing paint bocth at Mack Trucks

Suggestions for making the rivet head for screw j&CKs.

Suggestions for improving the machining pr
for leveiling bex ané link rocker - Baluch
Foundry.

ocess
i1stan
Suggesticns for improving the machining operation ci
Hub at Naya Daur Motors Ltd.

Desiggning cf fixture for Hard Board Trims - Pervai:z
Engineering.

Lay out sketch for paint booth for small components -
Pervaiz Engineering.

Improvement in design of roof dies of Suvzukil - T
Engineering.

o i~
- Ah:

Designing of fixture for reducing the Brake Pedal
pipe of motorcycle - Tariq Edngineering.

Suggestions for improvement of screw jack components -
Shaheen Engineering.

Welding and inspection fixture design of Ea
Suzuki Car - Pervaiz Ergineering.

&1

n o

"

(Contd......P/3)




15.

16.

117.

18.

19.

20.

23.

24.

25.

v
Layout of fixture for spot 9clding of silencer Ci
for a tractor - pervaiz Industry-

Designing -f extension dgies for r.v.C. coating on
cable O GAFCO 1ndustries.

suggesting clamping device feor cil surmp machining on
rransfer line which will reduce setting time - Millat
Tractors Ltd., Lahore.

Suggesting for jmproving grilling oil level hole in
rha sump through 2 gulded push sc as to improve
guality of machining - Millat Tractors Ltd., Lahore.

Improvement in machining process in hydraulic 1ift
cover, MF Tractor for the poss hole - Machine craic,
Lahore.

prilling and reaming operation in bearing caps in on®
fixture at one location instead of two which recuce
variation. -~ Machinecraft Lahore.

1mproving drilling opera;icn ip rail by adiustment
in guide pusn which reduce vipration - MachinecCrt £
Lahore.

Rotating device for jnduction nardening of Gear snift
rails so as to get uniform narncss - Machinecraft ’
Lahore.

advice for reducing the warpage in a clutch friction
plate - suleman & CO. Lahore.

pevice for slotting 1in Gear shift cover which ensure
cénsistency in guality - suleman & Co. Lahore.

inspection fixture was suggested for Suzukil fuel tank
flatness ¥ machining process for drain lock, as
advised to make a fixture for fillment rest - M.A.
Industry Lahore.




Recoozerded Training Programme

for

VDTC Staff Perscrrel in NManufacturing.

S.No. Field of Training No.of Duration Place ¢f Training.
Pers. for each
person.
wontns
1. Prcocessing 2 6 ) Automotive Manu-
2. Tool Design 2 6 % facturing with
3. Tool Manufacturing 2 6 ) limited Production.
4, Heat Treatment. 2 6 )
I, Processing:
No.o0f candidates: 2
Qualifications : min. B.E. (Bachelor Engineering)*
Experience : min. 5 years after graduaticn in the
field of manufacturing.
Period of training: 6 months.

Course o0f trainirg:

Preparation of process sheets for Automotive components,
jigs, fixtures and dies' components. (6 weeks).

Improving methods of processing and cutting condition to
comply with existing facilities (10 weeks)

Yime study. csene (1 week)
Tool selecting and improve cutting conditions to achieve
required quality of production. (3 weeks)

Geometrical testing of components, cutting tools and
special tools(jigs,fixtures, Dies) (3 weeks)

Selection of machine tools and recommending proper
specificatiors. coses (1 week)

*# gimilar to BSc,

contdeseel
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II. Tools Design. (jigs,fixtures & dies)

No.of cardidates: 2
wualification : min. B.E.Degree.
Zrperiernce : min. 5 years in the field of Tool decsign.
reriod of Training: 6 months.
Field of Training : Design principles of Dies, jigs and
Fixtures. (2 weeks)
= Component design for jigs,fixtures
and dies, (8 weeks)
- Properties of material and material
specifications. sese (4 weeks)

- Assembling & testing of special tools
and producing the protctype. (2 weeks)

- Insjection of (jigs,fix,& éies), using
different instruments and calitration of
measuring equipments. ... (2 weeks)

- Kepairing of dies, jigs & fix.(3 weeks)

- General knowledge of heat treat-
ment. (3 weeks).

I1I. Tool Production:

No.of candidates: 2
Qualificztion min. B.E.Mecharnical Engg..
Aeratlon
Experience s min.5 years after—éééiﬁséé:: at

manufacturing field.
Duration of

Training. : 6 months.
Field of s - Principles of design jigs,fixtures & diss
Trairing conponents, (2 weeks)

- Preparing process sheets for jigs,fix.
and diee, cocpnt. (8 weeks)

- Cptimising cutting conditiong w.e.t, feeds,
speeds depth of cut...etc. to get the reguired
geczetry of parts & meximuf® dactity o)
production. o (3 weeks)

- Improving & modifying jigs,fix.& dies,

~ Maintenance & repair of jigs,

fix, & dies, (4 weeks)

- General knowledge of material specm.(2 weeks)

- General krowledge of testirg and
using measuring instruments, (2 weeks)

- General knowledge of heat treatment. (3 weeks)

contd...>




IV. Heat Treatment.

-~

¥c.cf candidates: 2
Qualification min., B.E.Mechanical Zngg.

Experience 5 years in manufacturing units.

Duration of

Training : 6 wornths (min.)
Field_of
Training : - Metalergical lab.

Hardness testing, Microstructure testing,
Spectrograrhy.- - eX. (4 weeks).

~ Material Dept., material specificationmns,
material replacexents, decid.ng and

improving of heat treatment
processes. coee (12 weeks)

~ Heat Treatment ShOES. e (8 weeks)

. Salt baths for case hardening
operatiocn,gas czarborizing coperation.

. Nitriding and other heat treztment
operations,wuenclking,tecpering.

. Induction hardening,
annealing, normalizing operation.

. Use of different types of furnaces
for particular heat treatment
operation,

$ & He==
/S.E:”MANSOUR
UNIDO - Consultant

o/q




ccozended Institutions for Training.

rrocessing, Tool design & Tocl prcduction
1- industrija Metora Rakoviska I.M.R.
Patrijarha Dimitrja 7-31
1090 Belgrad
Yougoslavia
2~ Nasr Automotive Co.
c/o Chirman Engineering Industries Organization
26, Adly St. 6th Floor
Cairo, Egypt.
b The following Institute could be contacted who can
recoommend the relevant Institutions for trairning im U.,%
institute of Mechanical ZEngineers
Birminghan Walk,
West Minister
Lenésn ULK.
IL Heat Treatment :-

1= Metalergy Eigh Institute
Tebbin, Helwan,
Cairo, ZEGYFT.

2= Nasr Automotive Co.
z/o Crfirman Engineering Industries Organization
26, Adly St. 6th floor,
Cairo EGYPT.

- Industria Motora Rakoviska I.F.R.
Patrijarha Dimitrija 7=31
1090 Belgrad
Yougoslavia.

S & _/Lk.._
,//”’f;rf;r;;”'



Sut ject:~ Upgrading of Redford trucks 6 tons.

upgrading of Bedford trucks 6 tons pay load with Engire.113 HP,
to a higher capacity with engine 150 gp will be followed by many
changes of components for the frame chassis, suspensions and trans<
mission system. Arter checkxng the Engine performance (mainly
’torqne and r.p.m.) and truck performance for different types of
locally, assembled trucks, it is impossible to get use of pedford
sngine 150 gp to be mounted on these trucks. 3Iven for gear box

and transmission systems can not be replaced., Redesign for frame-
chassis, suspensions and all transmission system is required.

Jrom ay experience at our factory the change from 8 ton truck
to 12 ton truck was achieved with the following economic aspects ;-

1. Minimise changing of components as much as possible, if
redesign calculations proved safety of part for new loads,
such as ¢

some side-members of frame chassis, axle housing, covers,
spring btracket, fuel tanks, Air compressed tanks etc...

his will lead to getting use of whole documen*s and
tools ... necesgsary for manulacturing.

2o raproving existing components without changing of zeometri-
cal shape, by changing wmaterial or heat treatment operation
to increase strength of part due to increased payload.

Such as rear axle shafts front axle (changing the xing.pin
hole dia.)... etc.

~y

wd

. coproving of 2xistiag components for presgld.parts oy
adding rziniorcesents wnensver possible such xs main
lan.i%uainal mexbers and come zide member of the frame,

“ue Itilewin orceedure ward  aznleved pm gwn f-‘-"'cfj
Te T5.olzte dateg ¢ 9ldi Truck 8 ton: was
arailable,

® 0 0 0 0

. . Y . . I3 . .
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Attachment 5B

2. A complete team of designers ingineers of of
10 years experience min. with their assistances,
most of them were trained at [Licensor's wactory
"Magirus peuts" Germany. one ¥echanical design
consultant from Cairo gniversity contributed for
6 months. “he whole design work tock almost . = -
Copeloens 16 momths, L LIl T T ULVRLEL e

2om T

3. A proto type éhoii- belongs to the design department
was producing iadividual parts and assembling at the
same time, Due to shortage of facilities at prototype
shops some parts are produced in the tool room shop.
Components Irom castings and forgings were obtained
from vendors.

4, After testing the finished parts at the laboratory

and proved successful results the drawings were sent

to :

a. Material requisition department to plan for
material delivery 9 months before the first
start of production. This will give chance fr
for forging factory, casting factory alominu.
casting factory and local market to prepare
the necessary dies or any tools required.

b. process and tool department to prepare the
necessary process sheets, tools, wmeasuring
tools .,... etc. and all requirements nece-
ssary for production. Those documents were
prepared for both inhouse manufacturing and
at vendors factories.

5. The prototype truck was subjected to severe road tes!
- ere
according to standards. Some modificationswse added

and production may start on Ceptenmber 1986,

17y advise is that before starting up grading of the sedford truck,
the following esseatial items should be prepared :-

1, Complete data of =ngine performance 150 HP snould be
obtained from Bedford (England).

e 9 o0 0
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* - .\ttachment SC
e Srawings documents o old Srame, chassis, Suspensions

and transamissicn system should be availavle at design

office (yp1C). - '

5. 4 complete staff of wechanmical design engineers

highly trained at Automotive Design field should
be available.

e  ¥echamisal test, material test laboratory are
i RS 3.
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avallable and jetroligy 1a

b as

5. prototype machine shop for manufacturing the new
mechanical system with .
1. Centerlathe centre distance 1500 mm,
height of genter 200 om.
¢. Universal willing w/c Table Size 1500x 600
3. Radial drill Cap 40 mm,
4. Universal cylindrical grinding m/c mwax dia 40 om.
5. power Hak Saw .
6. welding 2arc welding & Oxy-psteline welding)
The above mentioned machines (with tentative dimensions) are the
@ost important at prototype shop.

For sheet metal parts; can be manufactured manually at lccal wmarket,

I 2lso advise to start immediately training the design =ngineers
on "jputomotive pesign Industriese and I recommend mwasr Automotive
rFactory” in Egypt could be selected for this training course.

If %his is decided, matter cam be taken with the chairman of

)'gngineering industries’at Zgypt. Design Engineers for (vpre)

should be recruited as soor as possible so that they can carry on
upgrading design jobs in future.

328t Regards.

s.& .M
Se HTTEANGSOIR

UTIOC goncualtant,

July 20, 1986.

2.




_ APPENDIX VI

VENDOR DEVELOPMENT & TRAINING CELL _ __

(PAKISTAN AUTOMOBILE CORPORATICN LTD)

PRINCIPLES OF FIXTURES & JIGS DESIGN & ECONOMIC ASPECTS

BY S.E. MANSOUR
UNIDO CONSULTANT

AUTOMOTIVE MANUFACTURING

-

Fixtures 5 jigs are special attachments cr devices ussZ 1in preduc-
tion to obtain gquick setting of work piece for the cutting op=ara-
tion, consistant with dimensiaonal accuracy in the parts tc be
machined.

Functionally, a fixture or a jig performs the duties of:-

1. Supporting the work piece by means of properly
and acurately placed bearing surfaces.

2. Locatinc the work piece in alignment with cutter
by pre-arranged locating points.

3. Holding the work piece firmly against the cutting
load by means of positive stops and clamps.

4. Providing gaging or setting surfaces to locate the
cutters with respect to the fixture or jig & work
piece.




rixtures & Jigs Elements:

T7o catisfactcrily perform thess functions,——EsRtorec & Sigo. oog

————— - e - -

provided witl. certain essential elements

~3
oy

hese elements may vary an
shape and arrangement as reauired accodérain: tce the nature ci work
piece, but arc identical in duties which thev pericrm. There elemonts

are:-
- Rest Blocks or plates:

The rest blocks or plates provide bearing areas or

surface for suppecrting the work piece.

- Clamps:
To securely hold the work-piece in the fixture or jig,
clamps are provided oppcsite the bearing arezas.

- Locating points:

Locating points accurately locate work piece in the
fixture or 3jig and establish the location cf the
surface to be machined with respect to the setting
surface.

- Gaging or Setting Surface:

The gaging or setting surface which is usually
provided in fixture for setting the cutters in proper
relationship with the fixture and work piece.

- Pixture Body:

Jigs & fixtures body is the main frame on which the
various elements are mounteé. The base of the fixture
& jig has a machined surface which is provided with
slots for the bolts which clamp it to the machine

table. These slots are spread aprt a distance equal to
the spacing of the machine table T slots.




Types of jigs & Fixtures:

Teisporary fixtures or 3Jigs may be used scmetimes. Special
jigs or fixtures are disfavoured because of the limited

rumber of parts to be produced. It 1is often a practice to
build up a temporary jig or fixture on the table of the

machine, which can be considered as the base cf a 3Jig cr

fixture. In this case the work piece 1s supported on top cf

the table and home made clamps and locators are utilizeg.




e m— ———————— = = - e i ——a -

- Special Jigs & Fixtures:

When the shape and size of rarts, as woll g the procuctieorn
ratec are such as to require designing a special fixture to
fit the conditions of the jok, the fixture or jic shoulé be
made as simple as possible. Special fixtures ancé Jigs may
be: -

a.
Hand clamped in which the work piece being held
with simple clamps, hand tightening by turninc a

nut or a cam lever.

b. rowsr calmped; which have «clamps actuated Dby
1

hydraviic, pneumatic or electrical means.

c. PRutomatic fixtures, jigs are particularly those in
which lcading and unloading, aswell as clamping and
unclamping are arrangad to function in conjuaction
with the cycle of operation of the machine. Most
probably the loading will be done by hand while the
rest of the cycle is automatic.

d. Center-type-fixtures are those fixtures in which
the work piece is located between centers.

e. V blocks fixtures or 3jigs permit locating the
workpiece on the outer cylindrical surface on V
shaped blocks.

f. Rotary fixtures, jigs are those fixtures in which
the work piece is around arn axis cr its own axis
while cutting.

g. 1Indexing fixtures and Jjigs permit positioning the

work piece for repetitive cutting or drilling.
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Economic Aspects:

Generally,

jig like any oc=her pieces of eguipment should
pe gprcfitable; that 1is, it should cpay for itself from the savings
deriveé from its use. The economic aspect cf the use cf the fixture

can be ccnsidered cn the following basis:-

1.

The producticn per year necessary to Dpay out of saving

for a jic or fixture of given essential ccst.

The max. allowable cost of fixture or jig to "break
even” for a given savings in operating cost per piece
and specific number of parts produced during the year.

The number of years it will take to pay out savirngs

relative to saving in operaticn time per pilece ang

amount of production/year.

The n savings fr the use
giy€n ‘cost, for €n estimated

per piece at a given out part.

of jig fixtyre of a
ving in opé;;ting cost




Examcle

1 -

Number of r:eces cf the {ixture cr jig 1in

"Orasr tc Break Even" cn cost cf Fig or fixture.

The number of pieces N, which must be processe¢ in a year to "Break

Even" on a proposed fixture or jig costing C Rupees can be obtained

by the following simplifieé formula:-

142

-

N

= C(i+u=+1t+ %) + Si Formula 1

S (1 + L)

Number ¢f pieces produced per year.
Cost of jig or fixture in Rupees.
n amcrtized ané scrap value

Yearly interest on capital invested expressed
in decimal number.

]
[ Q]
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Yearly percentage of taxes, insurance ... etcC.
expressed in decimals.

Years required for amortizing the cost of the fixture.
Savings in direct operating cost per piece in Rupees.

Percentacz turden expressed in decimal number.

I1f the selected values of i, u, t, and a,are assumed as constant for

a given period cf time, their combined value may be represented by a.
fixed factor:-

The formula can be simplified as follows:-

N = CF + §Si Formula 2.
(i+L)}s




Assuming the following vaiuos:

C = 60CO0 Rupees, i~ = ¢Ctt—v—=0.44 t = 0.
a = 2 years hence f = (.06 + .08 + 0,10 + & = 0.
s = 6 Rug. S = 1300 Rup.

From formuia 2 it follows that:

N

Example 2.

The max allowable cost of a fixture to ke paid for

put of savings can be calculatedé by solving Formula 2.

6000 x .7 + 15

00 x

.06

3860

n

1.5 x .6

4000 P

ieces

Allowable Fixture or jig cost to "Break Even”.

C = 15Ns - Si
f
Assuming the same vclues as used in example 1 but
changing the number N of parts to be processed to 5000.
C = 1.5 (5000 x .6) - 1500 x .6
.7
= 6300 Rup. - 6500 Rup.

In order to Break Even in this case the cost of the jig

or fixture should not exceed 6500 Rup.

Example 3.

The number of vears "a" required to pay for a proposed
jig, fixture costing C Rupees, when producing parts at a
yearly rate N, may be obtained from the following formula:-

1f C = 6000 .

a

Number of years Required to "Break Even®

on Fixture or jig Cost.

a

C

T.5NX - Si - C (1 + u + t)

Rs.

and N

= 8000 pieces and the order
values are the same as example 1 then

6000

7.5 x 8000 x .6 - 1500 x .6 - 6000(.06 +

.04

+

1)




'rinciple of Fixtures »& Jdiar Design:

the general principlase te bo obscrved in Sigs & fi.\:tur-er
Gecign, are the fcllowing:-

1. The main frare ef ths

(B0

ixture or Jjic should be mazde ot simple

but strong section :n order to minimise deflection and clamping

strains when clamping on machine or clamping the work piece.

2. Jigs & Fixtures should be designed so that the work piece can be
located in the correct position.

3. Ease of locating and removing the work piece should be carefully

considered in desié’ning jigs & fixture.
4. Fixtures & jigs should be safe to operate.

5. Fixtures & Jigs should be designed with a view to reduce cperator
fatigue to a minimum, for this purpose power operateé jigs &
fixtures are used.

L- - 77

6. Whenever possible a jig or fixture should be designed it can be

used to perform as many machining operations as possible on the
part being machined.

7. Easy disposal of chip and coolant should be provided to the jigs
& fixtures.

'

8. Simple fixture and dJigs design is preferable, as it lowers the
initial and operating cost.

9. Locating & clampings point should be well selected so that the
part will not be deformed against clamping forces.

10. Jigs & fixtures should be made so that they can be used interch-
angeably on various machine tocls.

11. As a general principle, in order to have the work piece in
stable contact with rest blocks or supporting points and without
straining or deforming the part, it is necessary to have three
points or areas of support so arranged that the center of

gravity of work piece located in the triangle resulting from
the three cur>ort nointe,
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Reaming bushings Werkpiece

Redesign of the jig of Fig. 4-25. (H. J. Gerber, ASTME member-a:-iarge)
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DRILL JIG TYPES

L

Vo

N\

) V—

STOP PLATE ' &\
, . 7

bt i o

HHER U it it

LATCH 1S THE DRILL PLATE &
MUST BE LOCATED (AT ‘X’ §°y),
AND CLAMPED BY NUT ‘A’

L] ¥ - - .
:-!”””;”;;;;:”::::”::_5_:; o b . ' WORKPIECE 1S CLAMPED

CHANNEL JIG .

BY SCREW ’“p’

LATCH JIG

LARGE WORKPIECE

. IO LOCAL PLATE' L
/ . . JIG CLAMPED I (ﬁL\- T THT ‘j/ﬁ—_llr
5 70 WORKPIECE -

.f
o
—

_BASE TO SUIT N C
SEVERAL — LOCATION \
OPERATIONS POST ,
\ ’ ' ' ‘ L 558 133
. . LOCAL JIG [ \
—- bbbl

Nonparaliel holes as the result of clamping over unsupported surfices.




LOCATORS

The biushiag plate locales o
tional holay in re‘ation to the *u
holes already dri'ed.

Bushing Plate (Removable)

8
- A Tl
SRR < LOCATOR SLIGHTLY S PR
CYLINDRICAL - ... SMALLER THAN .
LOCATORS IN - - .LOCATION HOL?;.- \ : - -Standard designs of cam lever clumps.
. . P
(‘ \’/ 1

COMBINATION
.. SECOND LOCATOR "

<--—w—-~—i
. .+ MUST BE SHAPED )—- MEST e 2
AS SHOWN SO THAT 1\~ o | DUST CaP
IT WILL ONLY . L, 7=

v 7 1 INFLUENCE WORKPIECE | . <L : i
. . _ALONG ‘AN Ceatn - A4 TH ,]]]JT' NS T '_{
i ' ’ e v . = STERAR TN N
BN

o . e 3 A : { : T
[ 2
e - o, posiTion 1’ o L 2 - ,s.g.-o}(
l . ] 5 / . 100017
——L—- — ERROR X’ .
\ 1 —} | posimon’z’ T o | )
| PRINCIPAL ) . B
LOCATOR ©  _ANGULAR ERROR CAUSED BY ERROR Iye
. 1IN THE POSITION OFf THE SECONDO

LOCATOR, IS INVERSELY PROPORTIONAL
TO THE DISTANCE BETWEEN TJHE

- - TWO LOCATORS _ !
 §
[}
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— Samples of step blocks, paro allel dlocks and rarious lypes
of clumps for temporary set-ups on milling 5-2:..3




VENDOR DEVELOPMENT & TRAINING Cill.l,
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o APPENDIX VII

QUALITY -CONTROL—CIRCUIT

BY S.E. MANSOUR .
UNIDO Consultant
Automotive Manufacturing

The quality control circuit 1s a procedure for problem .solving.

A problem is defined in the terms used in QC circuit as follows:-
"A problem is a desirable result of a job"

The solution of a problem is to improve the poor result to a

reasaigble level. The causes of the problem are investigated
from viewpoint of facts, a cause and effect relationship is
analyzed precisely. Decisions based on imagination or check
theory are strictly avoided. Counter measures for the probtlem
are devised and implemented to prevent the causal factors from
recurring. The p.ocedure is a kind of story in the activities

of quality control and this is why people call it the Q.C. circuit.
A problem is solved according to the following steps:-

1) Problem: Indication of the problem (What is
' the problem)
' .

I1) Observation: Recognition of the features of the Problem.

III) Analysis: Finding out the main causes.
IV) Action: Action to eliminate causes.
V) Check: - . Conformation of its effectiveness .

of the action.

Vi) Standard- Permanent elimination of the causes.
- ization:

VII) Future Planning




1£ the above mentioned steps are clarifiec and implemented in
this crdsr, the improvement activities will be logically
censistent and steadily accumulated. This procedure seems some
times to be round about for solving problems, but in the long
run it is the shortest and more over the shortest route.

How to proceed:the Quality Control Circuit:

1) Problem:

Define the problem clearly.
Activities:

1) - Show that the problem being handled is of much greater
importance than any other problem.

2) Show what the background of the problem is and what
its cause has been so far.

3) Express in concrete terms only the undesirable results
of the poor performance. Demonstrate what it has in
performance in the present situation and how it will
be after improvement.

4) Set up a team and a target, and subteam if necessary.

5) Nominate a person to take charge of the task officially
and the team, if any.

6) Make a schedule for the improvement.

Notes: a) The circumstances of the : problem should be clearly
identified.

b) Give reasons for the importance of solving the
problems and what advantages will be gained.




c) it would be unlogic to try to describe causal factors
and provide remedial action while the problem is .
at ‘explanation stage, but later, on the analysis

stage. Only the results of the prcblem are expressed.

d) State the deadline for reaching the solution of the

problem.

II. Observations:
Irvestigate the specific features of the problem
from a wide range of different viewpoint.

Activities:

1. Investigate four points (Time, place, type) tc discover
the features of the problem.

2. Thus investigate from many different points of view
to discover variation in the result.

3. Go to the site and collect necessary information, if
necessary.

Notes: Investigate the problem from diff. point of'view and

gain a full understanding of all its features. Be very
careful, do not touch on the causes for the occurance

of the problem. Skilled criminal investigation and private
detectives always thoroughly investigate the site of the
crime before they do anything there and gradually tighten
the nose around the suspect.
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2. The diagram contains all elements related to problem,

so as to collect all knowledge concerning the-causes

3. Use the information obtained in the observation step

and delete any elements which are clearly nct relevant.
4. Derive the main causes from the candidates.

5. Integrate all the information investigated and decide
which are the main causes.

6. If possible, intentionally reproduce the problem.
Notes:

This step 1is devided into two parts, the first being setting
up the causes and the second varifying causes. The reascn
ofvthat is to determine scientifically the causes. The cause
of the problem is determined through discussion among those
who are concerned with solving the problem.

The statistical procedure should be as follows:-

1. To step up causes, a cause and effect diagram
(Fish bone diagram) is a useful toql. The diagram must
contain the elements. which will ultimately be identified
as the main causes. '

a) The expression of the effect in the diagram must
be as concrete as possible, since it is expressed
in abstract terms, the number of elements in the
diagram will become tremendously large. Thus the
more concrete the expression of :characteristics -
the more effective the diagram. '
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First draw up a cause and effect diagram

¢ "~ that has enough elements including all the
opinion of those involved in solving the
problem.

b) 1Investigate all the possible causegfd;uld not be effective,
so at this point we have to reduce the number based on
the data. The information examined in the observation
step will be very useful for this. Elements: that do not
correspond to the variation of results are removed
from chart. If various dispersed results have been
examined in the observation step, we can remove many of
the possible causes from the diagram. After elements
which cannot be causes have been removed in this way,
we take another cause gnd effect diagram, using the
reraining elements. The smaller this diagram (No. of
elements), the better.

c) 211 elements in the revised diagram do not have the same
probability of causing the defect. The elements should
be ranked according tp their possibilities on the basis
of the informations collected from observation step.

2. We must avoid making decision on main causes through "votes".
Determining the cause by voting is a democratic method, but
there is no guarantee of its scientific correctness.

3. The main cause is one or several elements which have the
, greatest influence on the results. Remedial actions should be
taken against factors of major causas and not against those
who have minor effect.

IV. Action:

Take action to eliminate the cause.
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Activities:

1. A strict distinction must be made between action taken to »

(immediate rermedy) and action taken to eliminate causal
. »
factors (preventing recurrence).

2. Make sure that the action will not create . .other problems

(side effects). If they do, adopt other actions or select
remedies for the side effects.

3. Select a number of different proposals for action, examine

the advantage and disadvantage of each and select those which
the people agree to.

Note:

1) There are two types of action. One for handling quick results,
while the other to prevent the factor causing the result from
occuring again. For example if we produce a defective produt,

we will repair it. Even if we succeed in repairing, but this
will not prevent the defect from occuring in the future. The
ideal way of solving is to prevent from happening again by
adopting remedies to eliminate the cause of the problem.

2) Actions often cause uother problems, similar to . medicines
which cure the disease but cause side effects. To prevent
the side effects, the action has to be thoroughly evaluated
and judged from a wide range of various points as possible.
1f side effects have to arise, consider another action or a
remedy to the side-effects. '

3) An important practical point in selecting actions is whether °
or not the active cooperation of all those involved can be
secured..The. action must -be that every one &8yrees.to. If there
are many counter measures, the advantage and disadvantage of
each measure should be examined from every point of view
of the people involved. In the final decision, if there are
several possible solutions that satisfy economical and




—:————————;echnical conditions equally well, it 1is better to select

one on democratic basis.

V. Check:

Make sure the problem is prevented.

hctivities:

1. In the same formal (tables, graphs, charts) compare the
results both before and after action.

2. 1f there are any other effects, good or bad, list them.

1. In the check step, we ask "to what extent the recurrance heas
‘been prevented?" In the check step, a comparison of the
situations before and after actions 1is carried out to
determine to what degree the undesirable results have
been reduced. The formal (tables, graphs, charts) nave

been used before and after action must be the same.

2. When the results of the action is not as satisfactory
as expected, make sure that all planned actions have
. N been implemented precisely according to the decision.
1f the undesirable results continue to occur after action
" have been taken, it is necessary to go back to the
observation step and start again.

vi. Standardization:

Eliminate the cause of the problem permanently.




Activities:

1.

VII.

The five W'swénd one H : who, when, where, what, why
and how for the improved job must be clearly identified '
and used as standargd.

Necessary preparations in regard to the standard should
be carried out correctly.

Education and training should be implemented.

A system of responsibility must be set up-

Remedial actions must be standardized to prevent the
problem from occuring permanently. There arertwo main
reasons .. The first is that without standards, the actions
taken to solve the problem will gradually revert to

the old ways and lead to the occurance of the problem.
The second is that without clear standards, the problenm

is likely to occur when new people become involved into
work.

Standards must be apart of the thoughts and .habits .
of the workers. Education and training are needed to
provide them with the knowledge and technology to
implement the standards.

Future Planning:

Review the problem-solving procedure and plans for
future problems.



Activities:

1. Think asout what has gone well and bad in the previous
activity.

2. Sum up the problems remaining.

Notes:

1. Some reflecting thinking should be given to the personnel who

attended the problem solving. This will aid in upgrading

the quality of subsequent improvement activities.

2. A problem is almost never perfectly solved and the ideal
solution almost never exists. It is not good to aim for
perfection and to continue the same activity on the same
team for too long. When the original time (fixed) before
was reached, it is better to de-eliminate the activity
even. if the.target is not reached. In this case a 2nd team
can be selected. Programming the problems and estimating
time is necessary ﬁor repeating the same procedure.





