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Abstract

As a macromolecule material, melted rubber flow shows characteristics of shear thinning fluid. The
dynamic viscosity of this rubber fluid is influenced by temperature and shear strain rate. In this study,
the numerical simulation of rubber extrusion forming process has been performed using commercial
CFD code, Polyflow. Power-law model considering the effect of shear rate is used for the computer
simulation of this non-Newyonian flow. Also Non-isothermal behavior is considered as Arrhenius-law
model. Distributions of velocity and temperature are predicted through the simulation.
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2.2.1 Power-law model

Power-law model> AdES 1#H3 A=rd
olW g3} 2ol vEri.

=K () " §

o]7]A v = shear strain rate(1/s)E UERIH
= consistency factor, n<> Power-law index, A+
natural times YERN™ °o]5& A= ifF =4
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2.2.2 Arrhenious-law model
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n=H(T)m(7) @
H(T) = exp[—a(T=T,)] (3)
o]7]4 o=  energy of activation, 7,

reference temperature(absolute temperature) ©] T},
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Fig.1 Viscosity function of shear rate and
temperature (W6043)
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Table 1. Parameters after curve fitting (w6043)

Natural time()\) A=0.9
Power-law
Parameter (k) k=0.9881207¢6
model
Parameter (n) n=0.2226

Energy of activation

(@)

Arrhenious-law 0.8916754e-2

model Reference temperature

(T 363
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- Continuity equation :

Vii = 0 (4)

- Momentum equation :
ov;

P(W +v;,505) = 1.5+ f7 (5)

- Energy equation :

pCIEE 4+ T )= (6T + " (6)

[ therm include the rate of heat dissipated
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Tij Z—Péij-i-Q,ueij (7)

2@ Pe= o, p+= viscosityol™ ey
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€ = 5 (vij + v5.0) (®)
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- Continuity equation

/ pudV=0 ©)
1%

- Momentum equation

/;lp(vz—i-v“]vj)dV—i-/guTudV
: g (10)
= /5,;f,-,BdV+f{)ff,ﬁds

%4 S

- Energy equation

/?pcp(T—F Zivi)dV—i-/kii 1,4V
Vv Vv

= /V_TquV+ / T5¢°dS (11)

KV =0 (12)

MV + (K;mv + KUU)V + Kvpﬁ = RB+ RS
(13)

CT+ K+ Kr)T= Qo+ Qs (14)
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