et Al ersl =5 A, A34A A63, pp. 763~769, 2010 763

(st=E=3D DOI:10.3795/KSME-A.2010.34.6.763

HIPS(HR-1360) M=2] sz E4 37}

Fatigue Characteristic of High Impact Polystyrene(HR-1360) Materials

Min Sung Kang*, Jae Mean Koo, Chang Sung Seok ™" and Jae Sil Park”

* Dept. of Mechanical Engineering, SungKyunKwan Univ.
** SAMSUNG ELECTRONICS CO., LTD.

(Received February 4, 2010 ; Revised April 19, 2010 ; Accepted April 20, 2010)

Key Words: Fatigue(¥] =), Fatigue Fracture(¥] = 3I}3]), High Impact Polystyrene(HIPS), Composite
(FE A=), Polymer(Z 3 A), S-N Curve(S-N A %)

£8: Aol BRNE) R A% FAY BA A% AeA A, BE FUE A% BE A
Rg 717 R PR RFe] niA RIARE AT Aok G ARG vws) B o ofels wy
A BARE BT St s @740 nek wgel 4ol Mg 3] F7 % Mg AR SR )

vz d3 EA7F 9sA st gul B o=RoxE HT @ol AREE Al 9 HIPS(High Impact
Polystyrene, HR-1360) &5 o= dko] 20T(2), 40T, 60T 73 31olAM o A4 Fr 542 37t
stelon, H&2 AP 6}04 HIPS A|He] & $(SN) AEE 133tk 3k vlo]a2 HlAL HX A
715 ol &% A ANFS Sl AT} U FeE A5 Btk

Abstract: In recent times, there has been considerable interest in HIPS (High Impact Polystyrene) materials for
their use in construction of office equipments, home electronics, housing for electronics appliances, packing
containers, etc. However, these materials suffer from problems caused by fatigue fracture. Further, their strength is
substantially affected by environmental conditions. Therefore, in this study, the effect of temperature was analyzed
by performing a tensile test and a fatigue test. It was observed that the yield strength, the ultimate strength, and
the fatigue life decreased relatively with an increase in temperature. Further, an S-N curve can be predicted by
using the results of the tensile test and a micro-Vickers hardness test.
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Table 1 Condition for injection molding of
HIPS(HR-1360)

Pre-drying 807 85C, 27 3hr

Cylinder Temp. 190 7 240C

Injection Pressure(kg/cm’) 700 ~ 1300

Mold Temp. 50~ 75C

o __H_

S«

W = 1290 mm, G = 18.80 mm
T= 325 mm, L = 58.00 mm

Fig. 1 Test specimen (tensile and fatigue)
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Table 2 Summary of tensile test results

Temperature Spec.1 | Spec.2 | Spec.3

Yield | Upper | 282 | 229 | 233

Room |Strength
Temp. | (MPa) | Lower 24.6 21.2 21.6

(20C) Ultimate
Strength (MPa)

Yield | Upper | 22.2 22.7 -
Strength
40°C | (MPa) | Lower | 20.3

Ultimate
Strength (MPa)

Yield | Upper | 16.8 16.2 -
Strength
60°C | (MPa) | Lower | 15.7 15.2 -

30.5 27.0 28.6

21.2 -

24.9 253 -

Ultimate

Strength (MPa) 17.1 17.8 )
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Fig. 2 Tensile test results
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Table 3 Summary of fatigue test result

Room Temperature 40C 60T
Load Maximum Life Maximum Life Maximum Life
Max. Stress (Cycle) Stress (Cycle) Stress (Cycle)
(kg) (MPa) 4 (MPa) 4 (MPa) 4
95 21.9 2,646 - - - -
90 20.7 8,150 - - - -
90 20.7 7,670 - - - -
85 19.6 19,663 19.6 4,060 - -
80 18.4 41,590 18.4 13,750 - -
75 - - - - 17.3 2,860
70 16.1 70,340 16.1 41,670 16.1 3,170
70 - - 16.1 51,580 - -
65 - - 15.0 43,000 15.0 7,890
60 13.8 157,130 - - 13.8 18,840
55 12.7 288,134 - - 12.7 29,000
50 11.5% 1,027,200 - - - -

* Not broken specimen
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