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Analysis of residual stresses on ground surface of C{/SiC composites

YU Kun, ZHANG Chang-rui, CAO Ying-bin, LIU Rong-jun

(Key Laboratory of Advanced Fibers & Composites, College of Aerospace & Materials Engineering,
National University of Defense Technology, Changsha 410073, China)

Abstract: Ground-introduced residual stresses of C¢/SiC composites were studied by X-ray diffractometry. Together with
polishing and thermal treatment, the increment of the sum of principal residual stresses was used to determine the residual
stresses distribution of ground C¢/SiC composites. The results show that SiC(422) plane is more suitable for residual
stresses analysis than other phases and planes. The depth of hot plastic residual stresses is only several micrometers. The
ground residual stresses are determined by hot plastic residual stresses. The cold plastic residual stresses correspond to
greater depth. The hot plastic residual stresses and cold plastic residual stresses can be eliminated by thermal treatment
process.
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Table 1 Instrument and material parameter for residual I 19‘8?[) 0.1 (].2 nl' 3 [)|4 0.5
stresses measurements of C/SiC composites sin’ W
Parameter Value 2 C/SiC 1(a) 2(b)
Radiation Cu K,(0.154 184 nm) 20—sin¥
Functioning conditions 40k, 42,;?At’, without Ky Fig.2 Comparison of 26—sin>¥ relation in direction] (a) and
iltration
Diffraction line SiC(422)(26=119%) direction 2(b) of ground surface of C/SiC composites before
Scanning range [119°, 121.5°] and after thermal treatment
Step size A26=0.005°
Integration time 1.5s

X-ray elastic constants!'?

Peak position-determining
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Table 2 Comparison of (o,+6,),—(0,+03), in direction 1 and
direction 2 of ground surface of C/SiC composites before and

after thermal treatment
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Fig.3 Comparison of 26—sin*¥ relation in direction 1(a) and

direction 2(b) of polished surface of C/SiC composites before

and after thermal treatment
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Table 3 Comparison of (o1%0,),—(o1%a,) in direction 1 and

direction 2 of polished surface of C/SiC composites before and

after thermal treatment D C/8iC
SiC(422)
[(o1t02),~(o1+02))/MPa .
'78) C/SiC X
Direction 1 Direction 2
0 144 158 2) 20—sin’¥
15 178 286
30 258 178
3)
45 182 229
[15] 0.1£,~0.34,,
£n(2800 ) 1300 2
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