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Optimizing sink marks of ABS part with ribs by gas assisted injection

DONG Binbin, LI Qian, LIU Chuntai, SHEN Changyu
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Zhengzhou University , Zhengzhou 450002, Henan, China)

Abstract: Gas assisted injection molding ( GAIM), as an innovative molding technique, has received
extensive attention in recent years. GAIM can effectively decrease sink marks and volumetric shrinkage of
the part, while GAIM is inherently more complex than conventional injection molding. At the same time,
it involves many additional process parameters, such as gas delay time, gas pressure and gas injection
time. In this study gas channels supplant ribs were used to achieve stable and smooth surface quality. In
order to find optimum process parameters of GAIM, the experimental design of the Taguchi method was
used to determine the GAIM conditions, and the cases were simulated by using the integrated commercial
software packages. All molding conditions and affecting factors were discussed regarding the depth of sink
marks of the shell of a machine. The results showed that the gas channels supplant ribs can effectively
reduce raw material consumption, eliminate sink marks, diminish differential shrinkage and residual

stress, improve finish surface, and enhance stability of part dimension.
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Table 2 Levels of operating parameter for GAIM

Factors Level 1 Level 2 Level 3
A-delay time/s 0 0.4 0.8
B-injection temp. / C 215 230 245
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Fig. 3 S/N ratio for minimization of

volumetric in GAIM simulation results

4 HER Gk

Xt A 8 S LR VE . R SRy A SRR AN Y g
AT R o AE R R A S A RN 0. 677 %%
) 3. 760 A, XA KM 2EEE T BOH AT,
X SR Al Bl o S ke S A o iR A7 < i B
AV R C e 7 o o A I - W I N N g
0.88% ~1.59%, ARAHFEME T 2ZF, WPk
TR AR R

B 4k CIM 3% AL JE Jy iRl 28 4k, p 1 0 5%
H A fe K3 55 97 24 35 MPa, i [k & J7 7 % 30



« 258 - e T

F [

% 58 &

MPa, [F]EUEE ) 75 to Tk A A B G
SRR iR A RO T 3306, BE I Ab
() fe RTEST 12 47 MPa, SRR IE IR ) R 14
MPa. [F]FBEET15 98 ¢ dnE 5 s
35.00
30.00

A N149%4
25.00 1

20.00 ¢
15.00 ¢
10.00

pressure/MPa

5.00

0 625 1250 18.75 25.00
time/s

B4 CIM [958 1 &b Hs o7 bifi B[] 1 72 1k
Fig. 4 Pressure at injection gate

via time for CIM

50.0

&
<
=}

A N703

w
g
=3

pressure/MPa
[\
<
(=]

—_
o
IS

0 5.0 10.015.020.025.030.035.0
time/s

Bl 5 GAIM [y5 1AL Hs J B s 1] 1 A2 4k
Fig. 5 Pressure at injection gate

via time for GAIM

&l 6 W] T UUREBE AL B TR IR T . DR
RAETE TR A N5 A 0 T, KER A UL R TR R
0.08 mm, MR 0. 006 mm gt ] A IR
WET .

sink mark depth=0.0925 mm

K6 CIM B iCReE ey B 5 3%

Fig. 6 Location and depth of sink marks
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