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ABSTRACT The in situ investigation of the effects of stress induced martensitic transformation
(SIMT) on fatigue behavior in TiNi shape memory alloy {SKA) was condurted using a quester remote
measurement system (QRMS). The effects nf SIMT on stress—strain response, crack initiation and
propagation of fatigue were investigated. Being compared with normal alloys, the result shows that
the reversible SIMT improved the fatigue properties, but it also is the cause resulting in the slip which
leads to the crack initiation. Some abnormal behaviors in SMA were discussed, such as the dependence
of propagation rate to crack length in constant AR control fatigue tests, the phenomenon of crack
branches and secondary cracks ete.
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Fig.1 Cyclic stress—strain reponse during R=0 fatigue of
TiNt SMA in martensite state
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Fig.2 Cyclic stress—strain reponse during B=-1 fatigue of
TiNi SMA in martensite state
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mon metallic material and martensitic TilNi SMA
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shape memory alloy
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Fig.5 In situ observation of the sperimen surface of TiM

SMA after 1 cycles loading

(a) specimeu surface before loading
(b) at maximuimn stress at l¥ cycles
(c) unloaded after 1% loadiug rycles

{d) after heating the specimen usiug a hair drier
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Fig.6 In s:tu ohservation of the specimen surface after
1600 cycles loading
{a] at maximum stress at 1600 cycles
{b) unlcaded after 1600 loading cycles

{¢) after heating the specimen using a hair drier
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Fig.11 QRMS in sifu observation of crack brauching pro-
cess during crack propagation of TiNi SMA
(a} a new crack initiated near the main crack tip
(b) the new crack propagated to both directions
while the main crack still propagated to the right
{c) the two cracks coalesced, the crack branching pro-

cess finished
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