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The Effects of Injection Molding Conditions of Polypropylene
on the Linear Shrinkage and Weight of Molded Parts
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Abstract

Series of experimental work was performed to mold tensile specimens by using the injection
molding machine. Mold temperature, melt temperature and packing time were chosen as process-
ing parameters for studying the effects of those conditions on the linear shrinkage of final
product. Here, each processing variable was decided from the numerical simulation and resin
manufacturer’s suggested value. The effects of molding conditions on the linear shrinkage in flow
direction of the resin were analyzed by measuring the parts 2, 10, 30 and 60 days after molding.
As a result, the linear shrinkage increased with the higer mold and melt temperature, and the
change of mold temperature has shown more influence. The linear shrinkage of polypropylene has
been found to progress up to 30 days with the lapse of the time, and the amount of the linear
shrinkage has shown to be between 2.14% and 2.75%. In addition, the effects of packing pressure
on the weight has shown to be extremely significant up to gate freezing time, and proper packing
time of the tensile specimen has been found to be 2.0 seconds.
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Table 1 Material properties for PP(J1360)

Thermal conductivity 0.103W/mT
Melt density 731 kg/m®
Specific heat 3056 J/kgC
Freeze temperature 83.1°C
No-flow temperature 1455°C

o} 73 (Olympus, STM5, 30X)2 o] &3}e] volume

pylene)o|m], zaje| 60c.2 Table 1o of relaxationol] 2|3t 3l & 37“%]—914 iﬂﬁ} =
A9 EH4AE 45}%":}. A2 Yol A A4A" S (L—D/Lx100%) 28 AF4FE5=
Eo gL mAe 2AFAH AZAL 1.6%, A=, o7l e FFlA markmgi‘
Abestd 70 MPa, ¥t 84 MPa, J72A17h¢ 102 Aolols], /& Asite] 243 Zol& Jehuch
2 AASHA stn, Fad Wgdd FHRE, £§F  orleld A¥S4EEL FAY AYFAS(11.0X
FARLE o 1%‘47}3 Table 29} o] AAHo  10°%deg)d ot =3 2 =AY 3k
2 A AYE sYsigich F¥Y 25 9 P& By Ysked FY A H(electronic
zZAL FPLx= ]—3— 21438} Fig. 1(b)e} 2 balance, FX-300, #4453 0.001 )2 o] &3l &
o s2H %!7441—3— Bohol AelAH(Shell 23, oy Y Ao=E AAY 4WEe FAL
Thermia Qil, B} 3414 AA" 253 $x3) 22519 o,
ek,
Barrele] 4725 A2A4E7) Ao Pzt 3, Aot 9 ;&
A exAz Badn, AYFYE FHY L=
M3l Kistlere] Piezo type4l 4(6157A)0) ¥-ztsl HA FAARLE AEdE, FAE Y A
thermocouple g o &-5ted ZAstgcl, 7+ 2o HEol osf AAsle], duidoz FoA sfulg
A delzl AYFY +£5F WIE BH) Y5t ol FHAZLE Wt FA0 D2 HFgH
o] Fig. la)e} EAZ wlet 3to] marking® A 2 FAA ] Frbde] wel dolA g} Frbsle
< A¥F 24, 104, 309, 60 AAE T+ ¥ FALR veldoh, 2 olfE #He FHATNA
Table 2 Injection molding conditions employed
Mold temperature(°C) 30 45 60
Melt temperature(‘C) 205 220 235 205 220 235 205 220 235
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Packing time(sec) 15 15 15 15 15 15 15 15 15
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
25 2.5 2.5 25 2.5 2.5 25 25 2.5
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
3.5 35 35 35 3.5 3.5 35 35 35
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