WIP ENTHREIZCK 2BRB\ENRELEDGHENESHD
A H =X L&Et

Mechanism for stress relaxation behavior of WJP and buffing stress improving treatments
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The relaxation behavior of the compressive stress in nickel-based alloy 600 introduced by WJP and buffing
stress improving treatments has been investigated. Hardness reduction behavior in WJP and buffing processed
samples during thermal aging has been found to follow the Johnson-Mehl-Avrami equation and the rate
constant for hardness reduction to be expressed by the Arrhenius equation. EBSD crystal orientation analysis
has confirmed that the strain is introduced mainly in the surface region. Positron lifetime analysis has revealed
that the positron lifetime of the WJP and buffing processed samples is longer than that of solution heat-treated
sample, indicating the lattice defects have been introduced in the stress improvement process. In addition, it
becomes apparent that a large amount of vacancies introduced have been annihilated after thermal aging,
however some part of dislocations have still remained. Based the results, the mechanism for stress relaxation
behavior of WJP and buffing stress improving treatments has been discussed.
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Table 1 Chemical composition of alloy 600 (mass%).

[ Si Mn S Cu Cr Fe Ni
0.001 019 049 0.001 0.01 155 7.97 Bal.
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Fig. 1 Schematic diagram of positron annihilation lifetime

technique.
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Fig. 2 Positron penetration depth for Inconel alloy.
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Fig. 3 Depth distribution of hardness of WJP and Buff

before thermal aging.
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Fig. 4 Depth distribution of hardness of WJP and Buff after

thermal aging.
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Fig. 5 Hardness reduction behavior of WJP processed

samples during thermal aging.
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Fig. 6 Hardness reduction behavior of buffing processed

samples during thermal aging.
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buffing processed samples.
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Table 2 Comparison of constants.

Buff WJP
n 0.3105 0.3243
Q (kJ/mol) 119.16 116.21
KO (s) 1.234 x 10° 1.902 x 10°
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Table 2 Dislocation density and vacancy concentration

before and after thermal aging.

Dislocation Vacancy
Defect density concentration
(m?) (ppm)
Before thermal aging 6.63x10% 37.00
WJP
After thermal aging 2.42x10% 0.32
Before thermal aging 3.60x10™ 3.20
Buff
After thermal aging 1.05x10% 0.00
ST 1.42x10%3 0.00
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