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Abstract: Air venting is important in the polymer shaping process, which uses the cavity of a mold. Inadequate air vent-
ing invokes a short shot and burn marks in the product. Therefore, it is necessary to evaluate and predict the venting per-
formance according to the vent location and size when the material is introduced into the cavity. In this study, a computer
simulation was performed considering the multiphase flow to examine the venting phenomena when the material flows
into the cavity, which is equipped with varying venting hole. The computer simulation predicted the interface variation
between the material and air as a function of time. The air venting phenomena was analyzed when the occupying material
pushed air into the cavity. The suitability of venting can be evaluated using pressure and velocity distribution of air in

the venting region.

Keywords: air venting, multiphase flow, variable vent hole, computer simulation, venting velocity.
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Figure 1. Study model for the multiphase flow simulation including
varying venting hole.
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Table 1. Material Properties Used in This Study
Item Air Rubber
Density (kg/m’) 1.225 1120
Zero shear viscosity 5 Cross law viscosity
(Pa-s) 1.789x10 (Figure 2)
e 4 » Experimenial value
10% s — Cross law model
£ ] \
= 10+ %
< N
£ .
= 104
g T
2 u
[ %
108 ™
e i SRSt o=
10 107 10! 10° 10t 10* 10* 104

Shear rate (1/5)

Figure 2. Measured shear viscosity curve and curve fitting with the
Cross law model.

Cross law model> ATHPE &Hxof TE Fxo| g=ro]
o e 27] FX(0.124 MPasec), 1= ] HA 7K1 sec),
yE ASHYEE £5, 1-n(n=0.3)2 Cross law indexZS e}
L=

Hdssll Aol LdskA 4101A] T freAEel <
3 == AREES 35t 98] Antonoff’s ruleS A
3T 7 AA 7] A () 2] AL 9
AHa—mw)el At 2Fow 2 (8)3) to] ALkt wet
A aLee] FAgE o] et 319 A elgal & ¢

At

Ok
L.

7AB:|7A_7B| ®)

-
Rl

B Aol Hgd
]-;]_'10,11

=]

9] =2 (.02 N/mE 243

(arbitrary Lagrangian Eulerian) 'S ]
W Aeta) she AAE 2kl AL 2ol
B9 o]FS F&3SAL, Lagrangian S B2 AR E
oL o) 55 AEFITE ALE WS 249 o5 Lagrangian
W AzLe] o]%F-S Eulerian WH-S ARE-Sle] 7} vl o] 3
AE Bgaetal FHTE AR e g deh?
Figure 39 ALE ®o] =2]2 o= veh} ot

AL ALt IR E} 3719} o] D zfeo|7t 2
T AR AFH BARs AAME 710 E S4B ol
FASHA WA Hof FAIsA ] ofglge] Atk g

o
=

Zay, A|4398 A63, 20193

oX

ot

& = - o = :
\ i ; ' Ay Material point
% I R L
J () Node
Y Y v @
3 L B 0 - = £
l = Particle motion
t Eulerian description
= === Mesh motion
\Y ! ﬁ 7ol
\\ “\ 'j v ¢
N ) 1/ o 1/
N WY ¥y
O o o L= )

i

Lagrangian description

MNA A}

5 P

ALE description

Figure 3. Simulation method for a multiphase flow.
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Figure 4. Mesh for multiphase flow simulation.
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#include "udfh"™
#define spring_constant 2000
DEFINE_SDOF_PROPERTIES(K2000, prop, dt, time, dtime)

real pin_movement_z;

prop[SDOF_MASS] = 5.1203¢-2;

prop[SDOF_IXX] =4.7149¢-10;

prop[SDOF_IYY] = 4.714%-10;

prop|SDOF_IZZ] = 1.0086e-11;

prop[SDOF_ZERO_TRANS_X] = TRUE;

prop[SDOF_ZERO_TRANS_Y] = TRUE;

prop[SDOF_ZERO_ROT_X] = TRUE;

prop[SDOF_ZERO ROT Y| = TRUE;

prop[SDOF_ZERO ROT Z] = TRUE;

pin_movement_z = (DT_CG(di[2]);

prop[SDOF_LOAD _F_Z] = -spring_constant * pin_movement_z,

)

Figure 8. User define function (UDF) cording for variable vent with
spring constant at 2000.
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Figure 9. Simulation results of the pressure at the head of the pin
according to time.
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Figure 10. Location of the pin head in the venting hole according
to time.
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