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Fig. 1 Compact tension CT specimen dimensions and
loading conditions
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Fig. 5 Fatigue crack growth rate versus amplitude of stress
Fig. 4 Fatigue crack growth rate under fatigue load of 12 ~ 120 N intensity factor for PC/ABS alloy
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Fig. 6 Compare of fatigue crack growth rates for polymer PC
and PC/ABS
cl-xx denotes PC/ABS specimen symbol ¢21-xx denotes PC

specimen symbol

Fig. 7 Fatigue crack microsurface structures of polymer PC/ABS at
different growth rates

a AK 0.34~0.4 MPam'? da/dN 5x 107 mm/cycle

b AK 2.4 MPam'? da/dN 1.1x107% mm/cycle

Fig. 8 in situ SEM observation of porous structures around fatigue

crack tip of polymer PC/ABS
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Fig. 9  in situ Observation of fatigue crack tip plastic zone for

polymer PC/ABS with an optical microscope
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Fig. 10 Fatigue crack surface structures of polymer PC
The arrow denotes the fatigue crack growth direction
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FATIGUE CRACK GROWTH BEHAVIOR OF PC AND PC/ABS

FANG Qinzhi LI Huimin WANG Tiejun
Department of Engineering Mechanics MOE Key Laboratory for the Strength and Vibration of Mechanical Structures
Xi’ an Jiaotong University ~Xi'an 710049

Abstract The fatigue crack growth behavior of polycarbonate PC  and the alloy of PC and acrylonitrile-butadiene-
styrene PC/ABS is experimentally investigated in this paper. An improved compliance method is employed to
measure the fatigue crack length of these polymers. The fatigue crack growth law from low 10~° mm/cycle to high
107° mm/cycle  growth rate is obtained for polymer PC/ABS which could be fairly represented in terms of stress
intensity factor through the well-known Paris law i.e.da/dN =9.5587 x 107> AK *™*®  The fatigue crack
growth rate of PC is about two times higher than that of PC/ABS. Variation of the crack growth rate in the lower
crack growth rate region is larger than that in the higher crack growth rate region. For PC/ABS dimple features are
observed on the fatigue fracture surfaces of PC/ABS alloy for the crack growth rate region tested in the experiment
which are coarser for larger crack growth rate smoother for smaller crack growth rate.The fatigue crack surfaces for
PC are smoother than that for PC/ABS and discontinuous crack growth bands are observed.
Key words Polymer Fatigue crack growth Fatigue crack surface Fatigue fracture mechanism





