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Rubber moulds used in the injection moulding process in Thai rubber product industry are usually
manufactured by the mould makers who often use skilled and experienced workers with trial-and-error
method including conventional tools/ machines in mould design and manufacturing processes. As a result,
various defects of the rubber products such as excessive flash and air trap are occurred. This leads to several
mould try-outs and loss of raw materials used in the process. Therefore, this research aims to apply the
Computer Aided Design/ Engineering (CAD/CAE) techniques for optimized injection conditions. The
significant input variables include material properties of the natural rubber (NR40) such as heat conductivity,
viscosity and shear rate, curing time and operating conditions like mould temperature, injection pressure,
injection time including the gating and runner positions. The numerical results are also correlated well with
the empirical data using the rubber injection machine. This research provides rubber researchers the tools to

seek the best operating conditions in injection moulding.
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OL = State of cure time
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Ty
k. = Rate constant for the curing reaction
t = Cure time
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T = Reference temperature

T = temperature

Chain End

Polymer Molecule
Network Chain

Extra-Network Material

Chain Entanglement

Crosslink

D.

1 9 Y [l
517 15 1AAId YU NIAATUVDUI B DHIUNITOU (Vulcanization)

3.5.11 MSINATNIIZYIAY (Scorch and Moldability)

a o A a ' o A Yo 9 A A
ﬂ']'ilﬂﬂaﬂymgsll@\?ﬂ'l\?ﬂlﬁﬁlﬂ'J'lfl’l\WnEluunJUﬁ’lﬂ’iﬂ%']ﬂﬂ'ﬁﬂEJ'NVlﬂTUﬂ'JnJi@qu@w5@5$8$na’l

Tumsaanadn T lumdfiniuneiu T g 1duaas 13 ug14 16

a ra e 051} o W
lumsianmsmevetealumiiunaaiulaurgdaguIn

5 A £ o q ¥a gy & & Aa oy A
- ﬂ31N5531uﬂ15ﬂﬂqq %Qﬂzﬂﬂﬁlﬂﬂﬂﬁmiﬂuﬂm{lmuﬂEJNsllmzvmmﬁlﬂllﬂiwmqu

P
= Y

3 = c; =& o Y 9 1a o =3
-anuisalumsdad Faazdir s lgnar lumsdaeadn ld luuuduienuuiu

a dy dl o = 9 1ra 4
- QUUHUUDUUDINN $W1ﬂ1§ﬂﬂ!ﬂ11ulﬂclULL3JW3JWﬁ\1

U

A [} 4

- QUWANVOILUNUNG

q U U

page 42



RCORCHING

OFERATING WINDOW

INBRUFFICIENT

[MIECTION

[NIECTION TEMPERATUERE

FREZRURE

INIECTION TIME

2.

51 16 naasanuduiussgningungi uaznanlumsia

1 a v d a J
3.6 N3ZUIUMSVUFUNAAH UNENIAINTNUN (Elastomer Moulding)
4 a o 4 4 I Lg} { 1 { ]
M3 TugURaAs a9 (Moulding) AvmsTugieraliilusunuilvinauazjiseimiveu Tae
a J < s ' < Y a aaa =
nlasuerames ldavinaniuziiuveounad ligaauzveanvndsninfal §Azormuail
. . £ o ' [ J .. A ' . 48’ 3
(Crosslinking) 5458031 AszUIUMI Tan lud (Valcanizing) %159 N130UUY (Curing) Tﬂﬂmsmugﬂmmu
Y 4
vziiog 3 uuy Ao MIBATLFY (Compression Moulding) NM3ULFUUUVSAT (Transfer Moulding) 1Az

9
=

ﬂmugﬂ (Injection Moulding) [23]

b))}

3.6.1 ﬂ”li’t‘illlﬂﬁug 1l (Compression Moulding)

[
] ~ 1

421 Y ax o 3 I 4? ~ 1a I3 ] o
ﬂﬁ"llugﬂmx‘iﬂ’lﬂilﬁﬂﬁﬂﬂuu gﬂummugﬂmwwm LLﬁ%LLiJWlIWﬂiJﬂﬂﬂiJﬁ'x‘liﬂﬂuﬂ a3

Q u

< I3} ~

Iy @ 1 @ ] < @ a o J
gﬂ1/1iQGUE)Qwmmwﬁmmmu%lauulmmmm 'f]fl'l\‘llliﬂ@'lllﬂiJ']ﬂ‘W’t’]’(?f'Wi3ﬂwaﬁﬂmcﬂﬂﬁ13ﬂﬂiglﬂ%ﬂgﬂ
o 9 ra 4 42’ [ ay d! doa.ll 1 =1 ld' [ =3 a [ d'
Ll'llliﬂﬂf TﬂEJ‘UH']W"IJENLLEJWMW“"0861]14!ﬂTJ"]fu\TluG]NiJGNLMGUH'I@]LWElﬂhlllﬂﬂﬁlﬁ]u]lﬂﬂ\‘i 10 ﬂiﬁﬂill IATON
) [ 42/ 3 = A v 9 a J 1 T 9 o ' 1a o A
ﬁT‘ﬂi‘U@ﬂﬂlugﬂﬂlﬂulWﬂﬂmiE]Qﬂﬂﬂ?ﬂ”la@liﬁlaﬂﬁLLUUﬂTﬁ"] lliJG]ﬂJGIfE]‘L! AIDYINLLUNUN Qllﬁﬂﬂiuzﬂ% 17

iuae 18

page 43



Compreesion Mold (Semi-positive Type)
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3.8.5 waﬂszﬂmm!,’éf”umuqus‘fﬂanﬁ'ﬁﬂ (Effect of Nozzle Orifice Diameter)
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