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Internal friction behaviors of
porous NiTi alloys with variable porosities

ZHANG Yu-peng, ZHANG Xin-ping

(School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: The damping behaviours of porous NiTi alloys with different pore characteristics were studied, and a new
parameter for porous NiTi alloys, i.e., equivalent internal friction, was proposed to characterize their effectiveness in
energy absorption. The results show that the internal friction peaks of porous NiTi alloys are induced by phase
transformation and the stress induces hysteretic motions of interfaces such as twin boundaries and phase boundaries. At
different frequencies, the intensity of internal friction peaks changes following the hyperbolic relation. Under the same
testing conditions (i.e., at certain frequency and amplitude), the increases of porosity, pore-size and open porosity of the
alloys lead to the decrease of amplitude of the internal friction associated with interface movement. The increase in
porosity can also result in change of internal friction peak temperatures. The porous NiTi alloys have obviously high
equivalent internal friction value than the dense NiTi alloys.
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NiTi( ) Table 1 Pore parameters of prepared porous NiTi alloy
B samples
Mass fraction of Open  Average
NiTi Sample No. pore-forming Porosity/% porosity/ pore
agent/% % size/pm
S- 0 26 30 45
1 S- 10 38 36 202
S- 20 47 64 310
Ti (50 um 99.9%) Ni S- 30 60 86 416
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Frequency/Hz PJ/K  PyK  PyK  PJK  PyK ar :
0.1 284 247 200 243 305 -
0.5 285 250 202 247 31 g2
1 286 249 202 251 315 E Ir
5 287 248 204 255 316 or ‘
10 288 250 204 256 315 I
20 288 248 205 257 316 20
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3 simulated by Arrhenius equation
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