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for different cycle numbers
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Table 1 Characteristic parameters of compressive residual
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Cycle number  ggs/MPa  oms/MPa  Zp/um Zo/lum
0 -424.8 -618.1 182 382
200 -374.7 -448.1 140 330
2x10° -245.9 -372.7 125 284
8x10° -164.5 -289.4 52 232
35
—a— Uncycle
3.0r :;2? %?sycle
—v—8x 10° cycle
S 25) Y
=
T 20t
=
15+
1.0t
0.5

6 160 260 360 460
Depth/um
K4 ANFEPEFFINEERT X SFERATH g S R EEREAR
R KR
Fig.4 \Variation of FWHM with depth from the top surface for

different cycle numbers
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Fig.5 Change of crystallite size and microstrain in different
depth for the samples loaded under different cycle

numbers: (a) uncycle, (b) 200, (c) 2x10°, and (d) 8x10°
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Residual Stress Relaxation of Surface Strengthened Commercial Pure Zirconium under
Cycle Load

Zhang Conghui, Song Wei, Zhu Shanshan, Wang Yaomian, Wang Yang
(Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: The commercial pure zirconium samples were processed by surface mechanical attrition treatment (SMAT) to realize the surface
nanocrystallization, and the compressive residual stress was induced at the same time. The microstructure was studied by PM and TEM
after SMAT. The macroscopic residual stress at different depths from surface was evaluated by XRD after different cycles. The distribution

characteristics of FWHM were investigated. Fitting the peaks from XRD by Voigt function, microstrain and dislocation density at different
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depths from top surface after different cycles were obtained. The results indicate that the biggest relaxation rate (about 25%) is found at
initial stage, and the more cycles, the less residual stress relaxation. Under different cycles, with the increase of the depth from the top
surface, the FWHM decreases rapidly, and then reaches to a steady state. The distribution characteristics of the microstrain and dislocation
density at different depths from surface are similar to FWHM after different cycles. Along with the decrease of dislocation density, the
residual stress increases gradually. The depth where the dislocation density value is about 210 ¢cm™ is similar to that of the maximum
compressive residual stress. The residual stress relaxation is achieved by the accumulation of plastic deformation in the process of
dislocation motion under cyclic loading.

Key words: commercial pure zirconium; cyclic loads; residual stress relaxation; FWHM; dislocation density

Corresponding author: Zhang Conghui, Professor, School of Metallurgical Engineering, Xi’an University of Architecture and Technology,
Xi’an 710055, P. R. China, Tel: 0086-29-82202547, E-mail: jiandazhang2010@hotmail.com



