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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.

M B
AR 9] S-8-0] STIEHA] LREAAFS] Aol &
Y= 3 ok, TEAL YL I8AF SGAY §-94
efe] AAlE S8 ANHIE] Qbell 2 o] Foi3]
1‘4—. EZQ o7} A2y, E29A4Y, 9AY, 183 B
olo] AJ3lA| 7F7373 (shaping process) vo]ﬂ}. ojuf 7HH]
] <t Ad F717} AAHIE] 5o WU s FaA SLEARAY
71 YA =] ME (ventingyS AE] Ao A JIFS

-

T
F S

X0

\_

"To whom correspondence should be addressed.
mylyu@seoultech.ac.kr, ORC 0000-0001-7554-2072
©2019 The Polymer Society of Korea. All rights reserved.

816

w3k 3717F 7HHlEl sre= whAurEA] Eakal iRl
o ZrsI3iAl =™ v go] Hrk. =3 e <tol] 2kl &
717F GEdEEHEA 20 37 27 A8S ‘%ﬂf‘]ﬂﬂ.
b St Aol g710] MBS v Sasi

ARl Bldel HREAA FHHIE] W 6~°l &

-
378

Fal 271) S8 ol Bt by A
719 MRS dZehe e 44 gtk 3719 WES 93

1 a4 BREs g8 sk ol .
sEE w40 BES BEA 3719 08 o
61% oItk AA|ZE AvE] el A At T
Pk FES) whEe] B 58 wAlel 3719 M
AZslolof shee) ole] @ of EuEAoIE)
Aot FRE el $719] N Hge 5]

EO

O

=
i
R



2RAS} B7le] TPHES T e ) 3] Wee] AFE 2A} 817

SJshA TRANES B71E FA TSR thREA
e B AIE o WY gelel 21} Aot

St el M8 B WADIE WS TR
VOF(volume of fluid) WH-S A3 ZEAA F ) 3719
et oz ARE el 2717 WAy hs et &
=, %?E:‘Eié HZBIATE oA F sl MRS B
BT 8T o, Y W F719

?-l = E-I EAI.

AT, A2 Figure 17 22o] ARFR3E 2= 7N
HIE| g} A RE] 0}"4101] 18-S 918 &£ 2L Sle g4l
ot B3] S aElste] 1499 sl ARg-skaich.

zhe WY 99 Wellde A2 des &

‘ﬂ%] %’E P
A9 Sl IS Fol Eqpel i, shE
g uﬂzw zxgog s Stk

2=
m

]
3

¢

]

7} A7} 7}1 1% SR NER v Sop

FalAt oln) WERS F2e o] 2z YL

ol WIEFe] $Holw HEHOR WY L Tole
HEDT

g & W =50 o] WY Fo] g ot
H o]
155

VU—

T-Zo|t}. Figure 1914= 228 A9k AvlE], WEH,
WY &o] Rdse vepl i

ARE el F71& &g AR Ee] 552 HTE
BARRE = Q=S RdEEHon IR S Elo]ofo] A
|5 = IFE ARSI A7) A mE ARZE 4
Zh= AHIE] 9] SiZol] A I F7t OFLH‘M*( VA SRR
#3717} Alel] WA WY &8 mE wurle A
R e S = T ) '5301 741 Z18Y =] 5
7} 7HHHIES] WEAS FEHA o] WiE] &2 uje} Ui

~&Cavity
Area
8 mm

><

Venting
Area
20 mm

Variable \;ent
(Head @ 3.0)

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)
] o Experimental value
105_: —— Cross law model
= ]
= 10+
E-’ {
.é) 103;
4
=) 1
S i
210
101~

T T T T T T T
102° 102 10* 10° 10' 10> 10° 10*
Shear rate (1/s)

Figure 2. Measured shear viscosity curve and curve fitting with the
Cross law model.
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Figure 3. Simulation method for a multiphase flow.
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Figure 4. Mesh for multiphase flow simulation.
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Figure S. Boundary conditions in the cavity for 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] =5.1203e-2;
prop[SDOF_IXX] = 4.7149¢-10;
prop[SDOF _1YY] = 4.7149¢-10;
prop[SDOF _1ZZ] = 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(dt)[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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