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A Study of Residual Stresses on Short Carbon Fiber Enhanced

Silicon Carbide Composites

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

( College of Aerospace and M aterial Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Feasibility of hole- drilling method for the measurement of residual stresses i shoit carbon fiber enhanced silicon caibide

(@ SiC) composites was studied. Based on the disadvantage of conventional hole drilling method and good electric conductance of high-

hardness ( SiC composite, electric sparkle method (ESM), an alternative method, was presented and proved suitable. Then an

experimental procedures for residual stresses of ¢ SiC composites were established. Finally the established ESM method was used for the

measurement of residual stresses in two (f SiC samples with different machined swface. Results show that difference of residual dresses

between two samples displays good distingushing ability of the ESM method. Less iririnsic residual sresses and mechanically introduced

residual stresses bring the advantage of suiface figure stability for ¢/ SiC composiies used for reflecting mimror.
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Fig.2 Planar and cross sectional micrograph of sand ejecting hole of ¢/ SiC composie
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Fig.3 Planar and cross sectional micrograph of eleciric sparkle hole of @ SiC composite
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Fig.4 Experimental procedures of electric spatkle method for measurement of residual stresses of ¢ SiC composite
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Tab. 1 Reading number of different positions of two samples
Sample and Position Sample 1 Sample 2
Reading number Position 1 Posiion 2 Posiion 1 Position 2
g,/ ke - 38 -3 - 81 -84
&,/ be -39 - 34 - 76 - 86
&./ be -4 - 31 - 78 - 83
2.07, 2.00,
/4 V2,
(6) (7)
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6= +x e (7)
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2
Tab. 2 Reading number of different samples and positions after sensitive coefficient and bridge circuit correction
Sample and Position Sample 1 Sample 2
Corrected Reading Number Position 1 Posiion 2 Posiion 1 Position 2
€,/ e - 184 - 155 -39.1 - 40.6
&,/ le - 188 - 16.4 - 367 - 415
&,/ le - 19.8 - 150 - 377 - 401
2 (D~ (5, 3
3
Tab. 3 Principal stresses and direction angle of different samples and posiions
Sample and Position Sample 1 Sample 2
Corrected Reading Number Position 1 Postion 2 Postion 1 Position 2
0,/MPa 30.2 24.0 60 7 66. 6
592 59. 4

0,/ MPa 2.4 3.5




, :(@siC 35

5
04 - 27
0.2 1 11 :
5 ol =2 0 1 "
T 029 T N !
-0.4 1
21
-0.6
-0.8 T v r T T - -3 T T T T T 1
0 200 400 600 800 1000 0 200 400 600 800 1000
Point Number Point Number
(@) (b)
5 - (a) (b)
Fig. 5 Surface Figure of ¢/ SiC composie after lapped (a) and ground lapped (b)
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