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The effect of Gate type on Injection Molding of Automotive Bumper

S. H. Hwang(Shinhanmold. Co. LTD.,), S. D. Ji(Shinhanmold. Co. LTD.,), M. K. Kim(Shinhanmold. Co. LTD.,), Y. S.
Kwon(Mecha. Eng. Dept.,PKNU), Y. D. Jeong(Mecha. Eng. Dept. PKNU)

ABSTRACT

Injection molding process is one of the processes that can mold plastic product as low cost. However, manufacturing

process= of automobile bumper mold has lots of trial and error. Especially, desiging of a huge mold such as bumper mold is

needed to establish a design standard for runner system. In this study, CAE was conducted to observe the variation of melt-

flow by changing runner and gate type in automobile bumper mold as preceding study for a standard design of runner system.
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Fig. 1 Automotive bumper by test injection molding

22 MEEX Y MR
Ao Algd AEAME7IE Fig. 2 & 22
Ad¥  Toshiba ApollA A)2HsE AgtA $HE IS
3000DF & A}%ﬁ}‘i‘;ﬁuﬂl, o) 42L& 3000ton ©]
o .
Fig. 3 & & *‘?M A}o
2500 1370mm = 7)o]ui 14
Ao, 3749 AEE A}%ﬁ} At
B A AMEE A Y= v B4 2
348 FAANNE 3 |
A7l Azl g Ea}éé‘_o_i = L Aty 2§
PP LUPOL TE5109 & &
1o} Ve g} @E}.

Fig. 2 Injection molding machine

Fig. 3

Injection mold for molding the front bumper
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Table 1 Polymer ‘Zproperties used in experiment
Test Item Test Method Unit MeasuremenJ
ASTM D .
Flow Index g/10min 15
1238
Density ASTM D 792 | Kg/ef 0.97
Tensil
enSHE L ASTM D 638 | Ke/or 180
Strength
Mol
fold 1 astmposs | % 09~ 1.1
Shrinkage
Heat Strai .
castral 1 astmMp9ss | T 1s
Temperature
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Table 2 Result of simulation each types

Injection Pressure Clamp
Time(sec) {Mpa) force(ton)
Trapezoidal 4.56 64.00 2431.8
Circular 4.54 63.97 2429.6
Half-Circular 4.55 63.04 2377.3
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Fig. 4 Specifications for main runner
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Table 3 Results of simulation for gate thickness and width

Injection Pressure Clamp
Time(sec) (Mpa) force(ton)
=1.5mm 4.55 63.55 2374.1
w=150mm
t=1.5
mm 4.55 63.37 23873
w=200mm
t=1.
Smm 4.54 63.22 2404.5
w=250mm
=2
mm 4.55 63.38 2384.7
w=150mm
=2mm
4.55 63.22 23949
w=200mm
=2mm
4.55 63.04 24103
w=250mm
t=2.5mm
4.55 63.28 2386.5
w=150mm
t=2.5
mm 4.55 63.14 2399.4
w=200mm
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=2.5
f=2omm 454 62.95 2407.8
w=250mm
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Fig. 5. The locations for measuring data _
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Table 4 Results for alternate gate type

Fill time Sink index
(sec) (%)

Pressure
{MPa)

2.560 45.66 0.3356

2.617 45.42 0.3401

2577 45.60 0.3360

43.67
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