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Abstract

Stress Release of Fel7Mn5Sil0Cr5Ni Shape Memory Alloy
Coating Fabricated by Laser Cladding

Xu Peng, Shang Xiaojuan, Zhu Yizhi
College of Materials and Metallurgy, Guizhou University, Guiyang
With a 6 kW fiber laser

Liu Qibin

5, China
Fel7Mn5Sil0Cr5Ni shape memory alloy coating is obtained by powder
is studied by the scanning electron microscope - i

Guizhou 550025
presetting and laser cladding on the 304 stainless steel surface. Microstructure and phase composition of the coating
and contact fatigue strength of the coating are better than those of the substrate
stress induced y—¢ phase transformation
Key words

coating is smaller than that of the substrate
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resistance and contact fatigue strength of the coating and substrate are analyzed, and residual stress is measured with
substrate is adhesive wear, and wear loss of the coating is nearly a third of that of the substrate; and wear resistance
laser technique

X-ray diffractometer and reciprocating friction tester
the orifice method. Results show that the coating is composed of planar crystal, cellular crystal and columnar crystal
from the bottom of molten pool to surface; wear mechanism of the coating is abrasive wear

Wear
while that of the
Besides, residual stress of the
The key reason for good mechanical properties of the coating is the
laser cladding; shape memory alloy; coating; stress
140.3390; 160.3900; 160.3380
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Table 1 Chemical composition of the substrate

Element C Si Mn Ni Cr O S Fe
Mass fraction /% 0.043 0.33 0.93 8.03 17.32 <<0.2 <20.03 Bal.
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Fig. 1 Schematic of the squeeze head
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Fig. 2 Microstructures of the cladding layer. (a) Nether region; (b) top region
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Fig. 3 XRD patterns of the cladding layer before and after tempering
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Fig. 4 Wear crack of (a) the SMA coating and (b) substrate
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Fig. 5 XRD patterns of the SMA coating before and after wear
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Fig. 6 Wear crack of (a) the coating and (b) substrate after friction for 120 h
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Fig. 7 XRD patterns of the coating before and after friction for 120 h
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Fig. 9 Stress analysis for the sample
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