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I.

Summary

The object of the mission was to advise on the extra 
workshop equipment and personnel training that would 
be needed to establish mould making fa c ilit ie s  for 
the plastics industry in Jordan.

It  was found that the workshop had many of the necessary 
basic machines, lacking mainly a versatile die-sinking  
machine. The bulk of the extra equipment that was needed 
was largely accessories to allow the essential precision  
machining and finishing.

The author was very impressed with the other fa c il it ie s  
at the Royal Scientific Society (R .S.S .) and with the 
calibre of the personnel. The potential was so good that 
it  was fe lt  that in a few years, the R.S.S. could be a 
major source of information and training, not only for 
mould making, but the many other aspects of injection  
moulding.

A number of mouldings had been assembled in the moulding 
shop and these allowed immediate studies in mould design. 
In addition three illustrated talks covering mould design 
and manufacture were given to R.S.S. personnel. Three 
simple mould cavities were made to give some appreciation 
of mould making methods and to show the limitations of 
existing equipment.

With the commissioning of the injection moulding machine, 
the acquisition of extra workshop equipment and the 
training of three categories of personnel in mould design 
and manufacture, progress should be rapid towards the 
ab ility  to help the plastics industry in Jordan.
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F he Key a ! Scientific Sock»tv tR.c.S.) near Amman, has been established 
tor a ream bet of years a  ̂ a link with industry, in the acquisition of 
new technologies, giving advice, guidance and training.

With the increasing interest in injection moulding, it was considered 
that the lime had come to gam experience in the design and manu­
facture of moulds. It was understood that there was only one custom 
mould maker and one mouldo', with tool making facilities, in Jordan, 
so that there was plenty of scope to benefit the industry.

The R.S.S. already have an established general workshop, and one of 
the major reasons for the author's visit was to advise on the extra 
equipment to allow a good mould making potential.

It was gratifying to note that they had their own injection moulding 
machine, as this would prove very useful in proving cavities and 
assessing the quality of mouldings made in them. It would give also 
first hand experience of materiafs, moulding machines, and moulding 
conditions, all of which can affect mould design.
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PROGRAMMI-!

After a brief planning discussion, the first two days were spent 
largely in detailed conducted tours of the plastics and metallurgical 
laboratories, the moulding shop, the machine shop and the library. 
This not only established a good technical understanding between the 
R.S.S. personnel and the author, but gave a very useful background 
on which to base the programme of visits to local industry, lectures, 
discussions, and practical work. An itinerary was quickly drawn up 
by Mr. F. Al Jaber, which proved to be well balanced and efficient.

LECTURES

In order to be in a position of appreciating points made during 
visits to local industries, an illustrated talk was given on the second 
day on "Mould Beginnings". This detailed the many factors that must 
be considered even before a mould is designed, if the best chance of 
success is to be achieved. A copy of the paper on which the talk 
was based, and the O.H.V. slides used, were left with the R.S.S.

The second lecture was given ->n "Prototyping and Prototype Moulds", 
since initially much experience in both component and mould design 
must be gained at a minimum of time and cost. This talk was based 
on two papers presented by the author to symposia in England, and 
again copies were left with the R.S..S.

The third talk was on moulding' faults -  their recognition, causes, and 
remedies. This was considered relevant, not only to help the R.S.S. 
with the running of their injection moulding machine; but also to 
allow assessments of potentially poor mould design and manufacture, 
that could be the cause of one or more of most of the moulding faults.

VISITS

In order to assess potential markets for mould making, visits were 
paid to four moulders, and one pressure die-caster. In addition, a 
visit was paid to a mould maker, who appeared to be very cooperative, 
and could be useful therefore in exchanging practical experience for 
special services by the R.S.S.

During discussions with Dr. D. Clarke and the R.S.S., the Agricultural 
Film Co. expressed interest in obtaining injection mouldings, and this 
formed the basis of a seventh visit. Details of all the visits are 
given in the Appendices.

PRACTICAL WORK & DISCUSSIONS

It was very fortunate that a variety of injection mouldings were 
present to the R.S.S. when their injection moulding machine was 
delivered. These had been numbered and were correctly housed on 
shelves in a glass-fronted cupboard by the injection machine.

A number of these were taken into the metallurgical laboratory,

.../
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oxamined . and analvsis made of the relevant component and mould 
designs. In addition, there were discussions on the choice of moulding 
materials, their effects on mould design, and the way in which the 
cavities filled. Measurements were made on the size of gates using a 
vernier magnifier, while stress concentrations and weld lines in the 
clear mouldings were examined between crossed "Polaroids” that were 
in the plastics laboratory.

After sketching the designs of some of the moulds for the "analysed" 
moulding, R.S.S. staff were asked to attempt mould designs for other 
mouldings, on any individual basis. Each design was then discussed 
with the group as a whole. They were receptive to what was, to 
them, new thinking, and discussions among themselves showed the 
potential of a good team.

Details of the analysis of the mouldings examined are given in the 
Appendices. Other mouldings could be "analysed" as time and relevance 
allow.

In order to get the "feel" of mould making, two cavities were made by 
pressure hobbing in lead, while the workshop machined a small tensile 
bar mould in mild steel. The finish of the latter was poor due to the 
limitations of the equipment, but the principle was demonstrated, as 
well as the limitation of the existing machines. It was explained how 
these similar, small, quick and cheap inserts could be fitted into the 
side-gated bolster when it is made and set up on their injection 
machine. Other moulds producing physical testing specimens can be 
made in the future, and will be an added benefit to the plastics 
laboratory, in helping them with the characterization of polymers. The 
production of these moulds will give useful experience without involving 
outside customers; and when successful they can be used to demonstrate 
to potential customers for moulds, the capabilities of the R.S.S.

It is quite possible, too, that the department could make other short 
run mouldings for other R.S.S. projects, e.g. fittings for solar energy 
panels, and de-salination plants. These could save significant amounts 
of money and time. It is also possible that short run moulds and 
mouldings could be made for Amman University, with whom there 
appeared to be good relationships.

A demonstration of mould surface polishing was given using abrasive 
papers already in the metallurgical laboratory, together with the 
finest grade that the author had brought from the U.K. When the 
recommended polishing equipment and suggested tool-steels have been 
received, it is recommended that the exercise is repeated to establish 
not only the metal finished, but also the resulting surfaces on 
mouldings made against those metal finishes.



4.

Recommended Roi Ps foi the R. S. S in the Future regarding plastics 
Mould Design and Making; and Injection Moulding.

Moulds:

1) To carry out specialized mould making operations e.g. spark
Plosion, Fleetro-deposit ion, pressure hobbing, and metal casting; 
as a service to the local mould making industry, (bong term).

2) To advise local tool-makers on the above. (Short & Long term).

3) To offer (a) a component design service (Short Long term).
(b) a mould design service (Long term).
(c) prototyping facilities, to include both machined models 

and prototype moulds.

•1) To offer mould making facilities.
(a) Modifications to existing moulds, and 

manufacture of simple moulds. (Short 
term).

(b) Full mould making facilities (Long term).

5) To offer training in mould Design and manufacture, on the approximate 
basis of 1/3 Theory - 2/3 practical, including drawing and machining. 
(Long term).

In.jection Moulding:

1) Extend the existing facilities for characterising injection moulding 
materials, e.g mould test specimens and measure spiral flow. (Short & 
Long term).

2) Offer a service of proving mould and or insert cavities. (Short &
Long term).

3) To offer training in the principles of Injection Moulding; including
the mechanism of the process; the variables involved (machines, 
materials, and moulds): faults,causes and remedies; trouble-shooting;
and costings.

General

Organise conferences in Arabic (or largely Arabic) on various aspects 
of plastics applications and fabrication. For example : -

Nov '81 - Applications for plastics .

Nov '82 - Plastics in Agriculture .

Noy-.'83 - Developments in Injection moulding,

Nov '84 - Developments in mould Design and making .
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MACHINES AND EQUIPMENT IN THE R.S.S. WORKSHOP THAT ARE RELEVANT 
TO MOULD MAKING.

(No.) = R.S.S. l i s t  No.

Hydraulic press -  65 ton capacity 
"Alzmetal" heavy duty d r i l l  -  capacity (M.S.) 42mm 
"Weiler" lathe -  280mm swing -  800mm centres 
"Rumag" universal m ill -  table 1000 x 250 N.T.40 

hor. travel -  530: cross 220; vert. 490 
"Elb" surface grinder. Magnetic chuck 900 x 300 

hor. travel -  600; cross 350; v e rt;450 
"Martin" lathe -  420 swing -  2000 centres 
"Klopp" shaping machine 550 stroke; cross 500; 

vert; 370
"Deckel" G.K. 21 engraver (1.5 -  10:1 reduction)
Surface plate cast iron 1000 x 1000 

" " granite 1000 x 800
Electric welder -  350 amp 
Tool and cutter grinder
Cylindrical grinder Max -  50 internal; 175 radial 
"Oerlikon" T.I.G. welder
Electro-plating equipment -  tanks about 150 x 150 x 150 
Spot welder
Slip gauges 2mm -  100mm
Hole gauges up to 3mmji and above 11mm̂

fill
(301
(89 )
(38)
(39) 
(43) 
¡47) 
(57) 
(83)

On order:- "Deckel" F.P. 3 Universal m ill
Table 800mm x 375 hoz. travel 380 x 300



RECOHMik.IDKD EXTRA l.OIu.THOP Ei.UU'KE? T 

( (H. --------) = Ko. in Hommel catalogue held by R.O.S.)

One d ie -s in k in g  machine (d e t a i l s  to  be sent to  K .O .2 . ) .
Mould p o l is h in g  equipment (see  attached l i s t ) .
One ro ta ry  ta b le  320 ram diam. (K .25301).
One compound s ine  ta b le  275 x 200 (K .26 r' l 5 ) .
One Eiagnetic v ic e  (H .27650)
Two p a irs  chuck b locks 76 x 60 x 32 ( h . 26230).
One magnetic chuck 600 x 300 (E .26214 or 26 1 16 ).
One dcmagnetiser ( "E c l ip s e "  DAS6C or e q u iv a le n t ) .
One p re c is io n  v ic e  CC capac ity  (H .27605).
One se t  ang le  s l i p  gauges
Hole gauges to  covc-r 3 - 11 ee diam. (Tesa " im ic ro "  Elk l  E\F) .  
Two m agn if ie rs  w ith  g r a t i c l e s  (H .35625).
One s e t  o f  40 mm s t e n c i l e  -  v e r t i c a l

normal m irro r  l e t t e r s  and numbers DII 1451 Type " IT  f o r  
Deckel engraver

One each -  Taper reamers 3 x 10 )
5 x 15 ) ( H . 13420)

10 x 25 ))
One each -  Taper pin reamers 2 ,3 ,4 ,5 ,5  1 € mm diam. (H .13432). 
10 each Taper p in s , to  f i t  ho les  made by the above reamers.

In  one to  two years t im e : -

One h.D.M. machine ard a ccesso r ie s
(D e ta i ls  o f  suggested Agemaspark and Chamilles machines l e f t  
w ith  the I:.f .0 . ) .



I-iOUI-D ■ OT ICFirG I 'l l  ILi.I ? REQUITED

From:- Engis L t d . ,  Lark Food Trading E s ta te ,  Ea idstone,
K en t , England. Te lex  (56231) G.

A p p rox .P r ic e  ( l . P . )

One " D ip r o f i l "  standard k i t  ho. 4 £533.00

"Kyprez" diamond compound code 25 -  
F£ 35 2 x 5  gram h y p l ic a to r - 3 0 . 0 0

One "Hyprez" a c c e s so r ie s  k i t £ 46.00

One case f o r  above 16. CO

Type C stone ho lder oo
•

CM

One "C-essueiii" stone in trodu c to ry  k i t
type : : . r . rt

cL. H.CC

One "Gessvein" stone in trod u c to ry  k i t
type D.F. 25 .CO

One dozen "Gessv.'ein" stones I ' .F .  type
Code I.O.602 i •

VJ
1

• O o
One dozen "Cesswe^n" stones D .F, type

Code I-:o.2602 £ 21 .^0



Literature  l e f t  at the R.S.S.

Or: 'inals:

6 Numbers of I.C.I Engineering Plastics.
Copy of I.C.I’s "Principles of Injection Moulding" G103. 
Copy of I.C.I's "Index of literature" fPlastics).
Reprint of the chapter on Mould Design and Manufacture for a 
Development series "Injection Moulding".
Demag Injection Moulding Pocketbook.

Photocopied:

Plastic and Rubber Institute (P.R I) Symposia papers

"Mould Beginings" 
"Prototyping and short 
run moulds"

Also subject of a talk 
Also subject of a talk

"Setting up a Tool-room"
"Low Cost Moulds-Miscellaneous Materials and Methods". 
"Gates and Runners".

Literature on: Electro Discharge Machines.
Graphite for Electrodes (for above). 
Mould Polishing Machines and compounds. 
Inco Heat Exchange Tubes.

Various O.H.V. slides.
Classified list of moulding powders. 
Uddeholm mould steels for plastics. 
(Moulding sheets 10 off).



Me cor mended Fool's

" In j e c t i o n  Mould Design" -  R.G.R . l y e  2nd e d i t io n  
George Codvin l t d . ,  1-3 Pemberton Row, Fed L ion  Court,
F le e t  l t r e e t ,  London R .C .4 .

(2 con ies  -  one f o r  re fe ren ce  in  the l i b r a r y ,  the second 
in  the m e ta l lu r g ic a l  or p la s t i c s  la b o ra to ry :  .

" In j e c t i o n  Mould Design r ur.dinentals" , -  A .1 .  C ra n v i l l  D
1.. L .  Denton.

Machinery Lublisl'.ing Co. L t d . ,  l e v  L’r.glar.d House,
Lev Ir e la n d  S t r e e t ,  F r ig h ten ,  Sussex L1.1 4111.
(2 cop ies  -  as above ).

M achinery 's  Handbook -  La tes t  e d i t i o r  
Machinery Lutlish .ing  Co- L t d . ,  -  address above. OR 
In d u s t r ia l  I r e s s  I n c . ,  2CC Madison \ venue , lev,' Yo rk , I. .Y.1GC16. 
(2 cop ies  -  as a l o v e ) .

Recommended I a raz ine

" l l a s t i c s  and .Rutter Aeekly" 
by su bscr ip t ion  t o : -

Kaclarer. 3 u t l in k e rs  L t d . ,
I .0 . Box 1C9, Davis Mouse, 
69-77 High S t r e e t ,
Croydon, Murrey CR9 1QK 
England.

T ra in j r. r  C on r  s e s

O sterre ich e  I u n s ts to f fe v e rk  G.r. ,b.H. 
F le in e  Stadtgur.g, c . V i e n , A u s tr ia .

C on ta c t :-  T:e r r  H e in r ich  fch ir .id ttcrger

C en tra l In s t i t u t e  f o r  l l a s t i c s  Eng ineer ing  and Too ls ,  
The Grundy In d u s t r ia l  3.s t a t e ,
Madras, In d ia ,
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Other r c commended dd i t i o r e  

r.ou-lfl ’.sserr.bly

One mould base to  l i t  the I 'c t s t a l  in j e c t i o n  machine.
2ugg( sted d im cr.sions:-

Overhang clamp p la te s  ( f o r  "bo lting on) — 40 x 40 ems.
C av ity  n iâ te s  -  30 x 40 ems.
Thicknesses £6 and 46 mms
These w i l l  c o n s t i tu te  the D ie Mould hquipnrnt cata logue 
d e s ig n a t io n : -

D .K .h . 3040-fT-46-P6 r r . 2
+ Overhang clamp p la te s  40 x 40 or ''Husco" r q u iv u le r t c .

A lso  h je c t o r  pins 10 each 2 , ;  ,4 , -  ,6 , '• Cjf x 1 50 md 200 mm ong 
Guide pins 12 a t  20 and 50? and mating tushes -  4. sprue 

"bushes 50 a t  small end

Address: -  D .L .E . r.urope
2cCO -  Kechelen , Belgium Telex 2224f

M etal Stocks f o r  Mould I a k inr

Mould s t e e l  p la te s  400 x 300 x 25,50,75 and 1CC mm th ick

A lcan  Aluminium a l l o y  B .79 .S . p la te s  400 x 3CC x 25,50,75 and
ICC mm.

A d d it io n a l  n ho tom arh ic  Kciuinner.t

This is  to  extend e x is t in g  equipment to a l lo w  the rrepara t ion  
o f  2" x 2” s l id e s  f o r  le c tu re s  ar.d symposia, a c c esso r ie s  to 
f i t  e i t h e r  the l e i c a  or M ino lta  carterac: -  ex tens ion  r in g s ,  
b e l lo w s ,  s l id e  c o p ie r ,  lens  r e v e r s a l  r in g ,  p o r t a l l c  t r i p c i .
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v is it  to JOHDAI-: p l a s t ic s  c o . .  ammak 5/6/ro

I r e s e n t : -  Mr. Abu f .t ta Jordan i l a s t i c s
R C* O • • kJ •
U .E .I .D .O .

Mr. F . A1 Jaber) 
Mr. M. Amor ) 
Mr. J. M igh tin ga le

This f irm  is  the la r g e s t  in f e c t i o n  moulder in  Jordan, 
w ith  a number o f  o ther p la s t i c s  fa b r ic a t io n  processes .

The ir  in j e c t i o n  machines inc lude 10C0, 900 and 75C ton 
lo ck  I . M . I . ' s ,  and a number o f  400 ton machines 
in c lu d ing  lu a s y ' s .

They have a number o f  b o t t l e  blov:ing machines w ith  
c a p a c it ie s  up to  10 l i t r e  and p oss ib ly  up to  25 1.

They had a l a y - f l a t  f i lm  p la n t ,  but they considered 
th a t ,  w ith  o ther f i lm  producers in Jordan, they could 
make b e t t e r  use o f  the ex truder by producing p la s t i c s  
n e t t in g ,  s im i la r  to  " i e t l o n " ,  tu t  t y  a German process . 
This would cost them about SC,000 D.K. f o r  the ex truder  
head and d i e ,  but they would be charged no l i c e n c e  fe e  
or r o y a l t i e s .

Cn one o f  t h e i r  la r g e  presses they had a mould f o r  mating 
c ra te s .  The c a v i t y  was made sc th a t  the s id es  moved 
r a d ia l l y  outwards on mould opening. The i n i t i a l  movement 
a llow ed  the punch to  withdraw from, the moulding, and 
fu r th e r  opening re leased  the moulding from the opened 
s id e s .  V.e were to ld  o f  a good example o f  knowledge o f  
cond it ions  o f  s e r v ic e .  A c ra te  moulding was submitted 
to  a f irm  ir. Iraq  in  March when the temperature was 25°r 
and passed t h e i r  compression creep t e s t .  I n i t i a l  
p roduction  was d e l iv e r e d  in the July when the temperature 
had r is en  to  4£°C and the mouldings f a i l e d .  I t  
found that each 1 °(J r i s e  in  temperature caused a drop o i 
10 Pg. lo a d in g  in  the creep t e s t .  To overcome the 
f a i lu r e  the r ib s  had to  be increased  w ith  a consequen tia l 
in crease  in  weignt from 1.4 to  1.7 I g .

A l l  t h e i r  moulds are  imported



VISIT  TO PETRA. PLASTICS AI-I-'AK 3/6/FO

Ï r e s e n t : -  Hr. I s n a i e l  H e ja z i
Mr. r .  A1 Jaber ) 
Mr. K. Aner ) 
Mr. J . ICi f . i t in ga le

This i s  a sm all f irm  with on ly  th ree  in j e c t i o n  
moulding machines, i l l  t n e i r  moulds are purchased 
second-hand in  Murope and i t  i s  u n l ik e ly  th a t  they 
would be in te r e s te d  in  any new moulds made in  Jordan

This was the on ly  custom too l-m aker v i s i t e d  and 
a lth ou fh  h is  equipment was v e ry  l im i t e d ,  he made 
up f o r  i t  w ith  p r a c t i c a l  exper ience  and in gen u ity .
He was q u ite  harpy to  show us how he made h is  moulds 
and v i s i t s  by k .f .T " .  personnel from time to  time 
would f i v e  them u se fu l p r a c t i c a l  in fo rm a tion . The 
R . f ' . f .  could ’’repay" him f o r  h is  time and co -op e ra t ion  
by occas ion a l s e r v ic e s  such as mould m o v in g  or mould 
p o l is h in g .

V IS IT  TO THE MATThi.Y CO. AMI 1.1 II 4/6/80

i r e s e n t : -  Mr. H iga z i  -  D ir e c to r  General )

Th is f irm  has a la rg e  and f a i r l y  w e l l  equiped workshop 
which included a la r g e  h o r iz o n ta l  b o r in g  machine, an 
E.D.M. machine, and a 1:1 Deckel c o p ie r .  They had a ls o  
¡ f a c i l i t i e s  f o r  chromium p la t in g .

I t  was hoped that some o f  these f a c i l i t i e s  could be used 
t o  he lp  the R .E .S . in  the short term, but i t  was understood 
th a t  they were not w e l l  d isposed towards the k . f .C .

P r e s e n t : -  Mr. K l ia s  Hammam
Mr. M. A1 Jaber ) 
Mr. K. Haddad ) 
Mr. J. I . igh t in ga le

Mr. Mohamad iu r d i  -  fo rk s  Manager) 
Mr. F . A.1 Jaber ) -, r. - 
Mr. M. Haddad )
Mr. J . M igh tin ga le  -  t i .K . I .D .O .



v i e i t  to jc f ik i : CRi'.M-:ir: co . .  ________a/6/ro

P r e s e n t : -  Hr. Lahmoud K. f a k f  K l -K e l t  -  Co. Manager 
Hr. x .  A1 La te r  ) R r. r 
K r .  K. Haddad )
Hr. J . n ig h t in g a le  -  U .I . . I .D .G .

This f irm  makes melamine p la t e s ,  bow ls, cups and saucers 
by compression moulding. L os t  o f  the products were 
decorated w ith  "C rran in " f o i l s ,  which a re  s p e c ia l  papers 
that are  p r in ted  w ith  a des ign  and then impregnated w ith  
a U .P. o r  V. .1 .  r e s in .  The p e l l e t s  o " powder i s  p laced 
in  a mould and when the moulding is  x u l ly  Termed but 
on ly  p a r t i a l l y  cured, the press is  orened, the f o i l  
c a r e fu l l y  p os it ion ed  on the p la in  moulding and the press 
c losed  to  bond the f o i l  to the su rface  and com rlcte  the 
cure.

T h e ir  equipment consisted  o f  fou r  25C ton , s in g le  d a p l igh t  
and three 350 ton double d a y l ig h t  Tresses -  a l l  V i r i c l s  
(b ' .K . ) .

VISIT TO Thx- OvbhALI, JORDAK CO. LTD.. -\LI1\P A / 6/  f r

F r e s e n t : -  Hr. 7 ,  A l  d a te r  ) R 0 0 
Hr. i:. Haddad )
L r .  J. l i g h t in g a l e  -  U . l . I . J .O .

This f irm  was v i s i t e d  because they undertake rressu re  
d ie - c a s t in g  o f  aluminium, the moulds l o r  which are  s im i la r  
to  in j e c t i o n  moulds.

A t the time o f  the v i s i t  the press was not running and 
they  said tha t they had on ly  two moulds, one c f  which was 
a car door handle. They d id  net appear in te r e s te d  ir. 
having fu r th e r  moulds made.



AGRICULTURAL FILM CO., 
_________ 16/6/FO__________

v i c i t  iucn Tii . ili.All A T R . C . o •

F r e s e n t : -  Hr. Ruleircan Dawood -  A g r ic .  Film Co.
M essrs. C. Darabseh, I . A l  Jaber & N. Haddad -  R. 
Mr. J . n ig h t in g a le  - U .F . I .D .O .

Mr. Dawood apo log ised  f o r  be ing  2 days lalte in  keeping 
h is  appointm ent. He brought w ith  b in  the two f i t t i n g s  
he would l i k e  f o r  L .D .F .h . pipework and in  a d d i t io n  an 
expanding plug to  c lo s e  the open end o f  a p ip e .

The f i r s t  f i t t i n g  was a lube to  form a "T v connection  in 
a "main" p ip e .  Upon qu es t ion ing  he agreed th a t  i t  was 
u n s a t is fa c to r y , s ince i t  leaked . e requested that he 
wrote to  the K .H .R ., g i v in g  the range o f  tube s iz e s  that 
the f i t t i n g  would be used, w ith  t h e i r  w a l l  th ickn esses , 
be a ls o  asked him to  g iv e  h is  y e a r ly  requirements o f  thie> 
the d r ip - fe e d  nozz le ,and  the p lug .
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V.OKK H A D  FOR TKa STAFF AI.D V.uKKSHOP

(To be undertaken as and when f a c i l i t i e s  and t in e  a re  
a v a i la b le )

1) To make s t e e l  p la te s  30 x 30 to  50 x 50, not l e s s  
than 10mm th ic k ,  w ith  var iou s  su r face  f in i s h e s ,  
e . g .  coarse g r in d ,  f in e  g r in d ,  rough L .D .h . f i n i s h ,  
f in e  k .d .h .  f in i s h ,  p o lished  to  400 g r i t ,  6C0 g r i t ,  
and bes t m irro r  f in i s h .
A s n a i l  number or l e t t e r  should be engraved (a s  w ith  
a l l  m u l t i - c a v i t y  moulds) in  the corner o f  each p la te  
f o r  i d e n t i f i c a t i o n ;  and a l l  the p la te s  mounted in  a 
chase. mouldings should be made in  as many polymers 
as p o s s ib le ,  in  b lack  and n a tu ra l .
A l l  w i l l  form u se fu l r e fe ren c e s  when discussing: surface 
f in is h e s  w ith  customers and could form the bas is  o f  a 
s p e c i f i c a t i o n .

2) On r e c e ip t  o f  d e ta i le d  drawings (from  J .h . I . . )  make 
a s id e -ga ted  b o ls t e r  t o  f i t  the I . e t s ta l  in j e c t i o n  
moulding machine. hake a note o f  man-hours o f  work 
f o r  fu tu re  le f e r e n c e .

3) Design and make c a v i t i e s  to  f i t  the s id e - g a te d ( s - g )  
b o ls t e r  to  mould ph ys ica l  t e s t  specimens e . g .  t e n s i l e ,  
impact and heat t e s t  t a r s .  I 'o te  man-hours f o r  each 
c a v i t y .

4) Design and make c a v i t i e s  to  f i t  s -g  b o l s t e r  f o r  the 
moulding o f  " s a le s -a id s "  e . g .  paper k n i f e ,  r u le r ,  e t c .  
f o r  p u b l i c i t y  purposes.
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MOULD DESIGN ANALYSIS

R .S .S •
Moulding No. P e r ta in en t  fe a tu re  o f  the Moulding:

17 Po lys ty ren e  p e t r i  -  d ish  cove r .  Tunnel gated 
on v e r t i c a l  w a l ls .  Th icker  base o f  base u n it  
a l lo w s  f low  across base f i r s t .  Hence good 
moulding. With l i d  m a te r ia l  f low s  around the 
s k i r t  f i r s t  and g iv e s  weld l i n e  oppos ite  g a te ,  
a p o te n t ia l  gas t ra p ,  and shows a short moulding 
c h a r a c t e r is t i c  o f  r ip p le  over la r g e  area o f  top . 
(View by p o la r is ed  l i g h t  -  shows maximum s tr e s s e s  
in  ga te  a r e a ) .

16 C lea r  po lys ty ren e  cup w ith  s o l id  handle, p in  
gated in  centre  bottom o f  cup. S l i g h t  (w itn ess )  
marks show that part o f  the c a v i t y  had two 
b locks  l e t  in  to  form handle e a s i l y  (made b e fo re  
EDM li).  S ides show ve ry  s l i g h t  "sh o r t "  moulding 
(shows up b e t t e r  by p o la r is ed  l i g h t ) .

L.175 A c r y l i c  tap top -  sprue ga ted , sprue 75 mm lo n g ,  
35 mm would be adequate and would double taper 
a n g le .  C av ity  made by two s p l i t s  to  open on 
mould opening.

L.328 A c e ta l  gea r .  53 mm OD gated on fa ce  ca 15 mm 
from cen tre .  Four p a irs  o f  rec tan gu la r  ho les  
are  formed on o i r c u la r  p ins that a re  f ix e d  in 
f ix e d  h a l f  o f  t o o l .  S leeve  e je c t o r s  are  p laced 
around the fo u r  core pins tha t form ho les  on the 
o ther s ide  o f  the g ea r .

V.498 Catalogue spine -  p o s s ib ly  A .B .S . or impact 
po lys ty ren e  ( f r e e  fJow) s in g le  tunnel ga te  in 
cen tre  (need f o r  good f lo w )  on convex s id e  
machining marks run f u l l  len g th ,  th e re fo r e  
punch and c a v i t y  mated a ccu ra te ly  and r ib s  are  
then "sparked" in to  punch. E je c t o r  pins each 
spine -  radiused tops th e r e fo r e  pins trapped or 
lo c a t e d .

1 P o ly s ty ren e  beaker t r ia n g u la r  pa tte rn  on in s id e  -  
th is  g iv e s  b e t t e r  g r ip  on the punch. Shallow 
dome cen tre  in s id e  oppos ite  ga te  to  g iv e  more 
e f f i c i e n t  f lo w  in to  c a v i t y .  E je c t io n  by 
s t r ip p e r  r in g  and mushroom e j e c t o r  on beaker 
bottom.
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1 3 P o ly s ty ren e  beaker w ith  base. This could be 
a 5 -  " p la t e "  mould. S ince i t  i s  a p in  feed  
(norm ally  3 p la t e )  s p l i t s  (e x t ra  p la t e )  and 
main c a v i t y  (+  1 p l a t e ) .  "0 .2L " mark on punch 
( e a s i e s t  to  engrave and he lps  t o  keep beaker 
on punch). E je c t io n  by c e n t ra l  p in  23 mm diam. 
V a i l  th ickness  0.79 -  0.81 mm. S l ig h t  
e c c en tru c ity  (due to  punch lo c a t io n ? )  gave 
s l i g h t  weld l in e  v i s i b l e  by p o la r is ed  l i g h t  
on ly ,  th e r e fo r e  a ccep tab le  to  end user.

V . 4 1 9 Po lyp ropy lene  tweezers  ( f o r c e p s )  ( I n t e g r a l  
h in g e s ) .  S in g le  tunnel ga te  on one "h inge 
p la t e "  to  g iv e  good o r ie n ta t io n  a t  h in ges . 
E je c t io n  i s  by b lades .

V.308 M u lt i  (96 ) connector, p o s s ib ly  p o ly e s t e r  ( p a i r  
tunnel ga tes  each end to  g iv e  complete f i l l i n g  
o f  th in  l a t t i c e ) .  7 a t  1 mm diam. e j e c t o r  p in s .

L.248 Blue po lys ty ren e  -  most o f  the c a v i t y  "sparked" 
apart  from p la in  pane l. Tunnel ga te  in  one 
cc:. n er . Punch g iv en  a f in e  f i n i s h  and then 
r ib s  "sparked" in .  E je c t io n  by a )  4 p ins 
b )  P ins on sp igo ts  c ) S le eves  around core p ins .

T en s i le  Bar P o ly s ty ren e .  "Fan" ga te  on bar a x is .  8 mm diam. 
e j e c t o r  p ins in  cen tres  o f  "dumb-bell" ends to  
avo id  any marks a lon g  gauge len g th .

X.61 Telephone m outh-piece. Frobab ly  A .B .S .  -  pin 
g a te  on the in s id e  c lo s e s t  t o  cen tre  (no marks 
on o u ts id e ) .  Thread unscrewed by a s le e v e  w ith  
6 s lo t s  tha t advances a t  same screw p itch  as 
in t e rn a l  th read , when c a v i t y  (moving h a l f )  has 
opened.



MOULD DESIGN CHECK LIST

1) Check r e s t r a in t s  -  (a )  Component d es ign
( i )  Sharp corners

( i i )  Thin s e c t ion s

(b )  Moulding m a te r ia l
( i )  Shrinkage

( i i )  F lo w a b i l i t y
( i i i )  Enthalpy

( c )  Moulding machine
( i )  P la ten  space 

( i i )  Min./Max.mould he igh t
( i i i )  Lock

( i v )  Shot we igh t
( v )  R e g is t e r  r in g  d iam eter

( v i )  N ozz le  radius
( v i i )  F ix in g  system

( v i i i )  L i f t i n g  arrangements
( i x )  F en e tra t ion  o f  n o z z l r  

th ro '  p la ten

2) Type and p o s i t io n  o f  g a t f ( s ) .

3) Consider how the c a v i t y  w i l l  f i l l  -  ( a )  P o s s ib le  weld l i n e s .
(b )  P o s s ib le  a i r  t ra p s .

4) Check a t  an e a r ly  stage -  (a )  p o s s ib le  types and lo c a t io n s  f o r
" c o o l i n g " .

(b )  P o s s ib le  types and lo c a t io n s  f o r  
e j e c t i o n .

5) Consider the c r o s s -s e c t io n  o f  m ou ld -s tart  w ith  the sprue.

6) Consider the plan v iew  o f  the mould.

7) Consider the mould in  3 dimensions.

8) P o s i t io n  e y e -b o lts  ( f o r  l i f t i n g  m ould), i f  p o s s ib le  above c . o f  g .
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Alcan GB-

D u r a l

German Standard D IN  1725 
Alloy 3.4345 ( AIZnMgCuO,5) F46

B79S is an aluminium alloy containing approximately 4.3% zinc, 2.6% magnesium, 0.7% copper and 
0.1% chromium. One of the strongest light alloys supplied in the fully heat-treated (TF) condition, : 
was originally developed for use in highly stressed heavy section components in the aerospace 
industry. It is extensively used for moulds in the rubber and plastics industry, tools, jigs and machir 
tables.

Availability

B79S can be supplied as hot rolled plate to the hallowing normal standards:

The above availabilities show only the range of sizes of one particular dimension and combination 
of certain sizes may be difficult to produce. Accordingly, Alcan Booth Sheet Limited should be 
contacted at an early stage of any project.

Applications

Blow moulds, shoe moulds, rubber moulds, foam moulds, vacuum deep-drawing moulds, jigs, tor 
heating plates, machine tables and other highly stressed components.

Thickness 8.0mm to 150mm

Lengln 6000mm max

Widtt 2000mm max

Characteristics and Properties overleaf



Alloy data sheet
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High thermal 
conductivity

Machinability

Ease of handling

Strength/ 
weight ratio

Shape control

Freedom from 
porosity

Corrosion
resistance

Dimensional
control

.1 Weldability

Characteristics

Four times higher than steel, reduces cycle time and power usage.

High metal removal rates mean machine and labour time substantially reduced compared with steel. 
Machine tools last longer, fewer machines required. Excellent surface finish, easy to hand pattern 
or chemically mill.

One third the weight of steel means easier handling in storage and tool changes, storage racks can 
be lighter and taller.

Offers a considerable advantage over steel/Kirksite tools.

Special controlled stretching technique during production ensures maximum stress relief and 
minimum distortion during and after machining.

Free from pores and inclusions, thus making polishing easy.

Resistant to all commonly used plastics, and therefore does not require surface coating and/or 
chrome plating to afford protection.

Produced to the same high standards as aircraft plate.

Using TIG and MIG methods, repair welding is possible.

Mechanical Properties

Tyoical mechanical property levels for B79S-TF are as follows:

Thickness 0.2% Proof Stress Tensile Strength % Elongation 
on 50mm

Brinell
Hardness

N/mm1 Tonf/in2 N/mm2 Tonf/in2

50mm 450 29.1 520 33.7 9 145
100mm 420 27.2 490 31.7 8 135
150mm 390 25.3 465 30.1 6.5 128

NOTE: For most practical purposes, compression strengths are equal to tensile strengths.

General Physical Properties

Thermal conductivity at 25°C  
Coefficient of thermal expansion 
Specific gravity 
Young's Modulus 
Ultimate shear stress 
Resistivity (at 20°C)

0.30 cgs units (121 W/M°C)
23.5 x 10’6 in/in°C (between 20° and 100°C)
2.74 gm/cc
71500 N/mm2
310 N/mm2
5.4 michrohm/cm
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!j 'ALCAN ■
Alcan Booth Sheet Limited
PO Box 383, Kitts Green, Birmingham B339QR  
Telephone 021 783 4020 Telex 33217

Alcan Metal Centres Limited
Bowburn Industrial Estate, Bowburn, Co. Durham DH6 5AD 
T p lp n h n n p  C n x h n r  iO lM S )  770 tS Q Q  T p Ip *  i




