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Effect of cold rolling on the microstructures of TiNi/6061Al

smart composites.
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Abstract

The 25 vol% TiNi/6061Al1 composites were fabricated by permanent mold casting, and its
microstructures and tensile test for the cold rolled composites with maximum 50% reduction ratio
were investigated. In the case of TiNi fiber with 2mm interval in preform, the interface bonding of
fabricated composites were good. EPMA analysis results were found the small amount of Mg, Si
segregated interface of diffusion layer. Transverse section of TiNi fiber was decreased with
increasing reduction ratio and 40% reduction ratio was observed microcrack from TiNi fiber. And
the tensile strength of composites at 38% reduction ratio was 194MPa. In the case of over 38%
reduction ratio, the decrease of the tensile strength was due to TiNi fiber rupture by excess

working. The fracture mode was appeared brittle fracture with increasing reduction ratio
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Fig. 1 Appearance of fabricated TiNi preform.
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Fig. 2 Schematic diagram of cold rolling.
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Fig. 3 Optical microstructures of 2_5vol%TiNi /6061A1
composites.

{The distance of TiNi interfiber in preform is 1.24mm)
a) As cast, b) 38% reduction
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Fig. 4 Optical microstructure of 38% rofled 2.5voi%
TiNi/606 1Al composites.
{The distance of TiNi Interliber in pretorm is 2mm)
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Fig. 5 EPMA micrograph and line analysis of (] area

in Fig. 4.

Nigol #dstAl EAstRen, ® 71AFS &
A= Al, Mg, SiFel EAEHATG. E A™A
T &% Mg, Sicl BAHA s &+ 2
o o] Fole TiNig) A& 2m2 ¥ dnjd
AE ol gt AEF EFAI dste] HAEE
Ak, Fig. 6ole o8 /1A &= 4
7 gdd wAe] F9ds el

250m
Fig. 6 Transverse sections of 2.5vol%TiNi/6061Al
composites with reduction ratio.
a) 0%, b} 25%, c) 50%
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Fig. 8 TiNi rupture in 2.5vol%TiNI/6061AI compasites
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Fig. 9 Stress—strain curves for tensile test at 363K
ot 2.5vol% TiNi/6061Al composites with reduction ratio.
a) 0%, b) 50%, c)25%, d)38%
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Fig. 10 The fracture surfaces{SEM) of TiNi/6061A!
composites for tensile test with reduction ratio.
a) 0%, b) 25%. c) 50%.
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