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g Al AR-SES A7shs ol & A7 U ¥AS fldte] HEjo] AAE AgEte] FE7tA- B AAE
Maict. FE5E7-71E ZA(RCHD)E AlAtete] 5211 3 ZA(TWCD) 4 3 5453877k A2 uhe 35
Hlal A8kl aL, HIZAA 4191 ABS A1E ARSSHATE A d 2090 BAIRE S92k, AR, B ne
He) wstFe 54 vastgla, A4 ABS FAIM FE71E- W AR WA o] A4l sy 2 fo] o
A 2Asta, 919 dAER Hop 27 ¢ #dsHl WaE= A & 5 30Ntk ABS E2m 9] FE JEE SEM ARl
SEA et AeHA YA 2o xR 2heA FEH 0 la, FEYATHE WAL dEHd
Wi woh WA s o] otk o] A2 Wte] Ut o] FolA|aL, 5] vk A8 AN Eer e dA7t
7IAA H=E, AL W] ZoE AS v Eth

Abstract A method for improving the warpage of the plastic part is a method of removing residual stress of the
plastic product. that a non-uniform cooling are appeared in the injection molding process make uniform cooling. this
study was developed the Rapid heating and cooling device used peltier module for uniform cooling. Make the Rapid
heating and cooling device(RCHD), for Traditional water cooling device(TWCD) method and the Rapid heating and
cooling method warpage were compared and were analyzed and the materials used amorphous ABS polymer. various
warpage were compared for the process parameters such as packing pressure, packing time, resin temperature, mold
temperature, In the amorphous ABS polymer, TWCD method has higher warpage than RCHD method and show the
result to be a bit more uniform cooling. The distribution state of the ABS polymer was confirmed Through the
Scanning electron microscope. In the TWCD method the distribution state of the polymer be densely distributed, and
RCHS method be distributed wider than TWCD method. this is that injection molded parts be seen that cooling was
made uniformly, As the temperature of the mold is gradually progress, Particles of the polymer is increased this is
that internal stress was reduced.
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Fig. 1. Rapid cooling and heating device
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SMPS

37V 11A K-Type
|| Automatic | Thermocouple

SMPS Temperature

37V 11A Controller
Pole Switching

SMPS Controller Vold

V1A Rapid Cooling
and Heating

SViPS —/—> Device

37V 11A

Fig. 2. The principle of rapid heating and cooling
system

Table 1. The specification of silicone grease YG6111

Property Value

Specific gravity (25T) 2.45

Thermal conductivity

— 3
W/mk [cal/cm-sec-C ] 0.84 [2.0x10"7)

Temperature range (C) -55 ~+200

Table 2. Experimental specification of thermoelectric
module HMT5008/100

Imax(A) Tmax(TC) Vmax(V) Qmax(W)
5.0 72 10.33 32.96
2.3 RCHD2e| ‘HztZak
AEAA ol o3 WAow 599 ArE EF
o2 AN v, Q=168,173.9 cal 7} T 23}, RCHD
WAl ofgt F o] A7]9] dF Q=166,726.3 cal 7} E

28}tk RCHDE 8707k IAER o] ejA] a1, T
4717} Azo] A}, Ao 2xte] £ Q=152.96 cal®]

AEA el sk B2)(tradition water cooling
g8t AEAPFY B5
stz 7F2, AR, FA7F 2ZF 100mm x 100mm %
3mm AT 74 A el o wls
2 ATl AMEE FRE HA

41 ®

TWCDe} 3 38}3] 3
4 72l ABS(LG-Chem. HF-380)44 5 AM-3}3ith.

Table 3. Injection Molding Condition for ABS Resin

Packing Mold Packing Cooling
Polymer Pressure temperature time time
(%) (T) (sec) (sec)
ABS 15 65 1.5 20
(LG-Chem 20 75 2.0 25
HF-380) 25 85 25 30
Table 3> 2 A7 AIXNES HAFIL Qivh B

Ao s SAs] AE A JEA 47
(CARMET, Zeiss Co., Germany)Z ©]-83}31t}. Fig. 3
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Fig. 3. Measurement of warpage using three points in
the specimen
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Fig. 4. Measurement regions(A, B) of warpage in the
specimen
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Fig. 5. Warpage of the ABS specimen as the cooling
time
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Fig. 6. Warpage of the ABS specimen as the mold
temperature
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Fig. 8. Warpage of the ABS specimen as the packing
pressure
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Fig. 9. Comparison SEM of specimens for ABS resin
in the TWCH and RCHD method
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