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Study on Residual Stress Analysis of Composite Material Using Synchrotron Radiation
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$50C Fe <
Bal. 0.50
Fe-Cr Fe Cr Mo Si Vv
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AL-Si-Cu-Mg Al Si Cu M  Fe
Bal. 20 3.0 1.0 75
Ni-Co-P Ni Co P
Bal. 25 5.25
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Fig. 2  Optical apparatus for stress measurement.
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TablelI  Diffraction line and used

Material S50C,Fe-Cr

Al-Si-Cu-Mg Ni-Co-P

Diffraction line, skl | 211 220 310 311 222

400 | 331 420 | 422 220 311 222

Wavelength A ,om | 024 | 020 | 018 | 0.24 | 0.23

020 | 0.18 | 0.18 | 0.16 | 0.24 0.21 0.20

Tablell Mechanical elastic constants.

Young’s modulus i s .
Poisson’s ratio v
E, GPa
S50C 206 0.28
Fe-Cr 212 0.28
Al-Si-Cu-Mg 99.4 0.27
Ni-Co-P 252 0.34
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TablelV  X-ray elastic constants of S 50 C and Fe—Cr.
S50C Fe-Cr
hkl |s/2,TPa’ | s;,TPa' |sy2,TPa |s, TPa’
211 4.167 -1.475 4218 -1.194
220 5.248 -0.878 3.989 -1.157
310 6.300 -1.493 7.016 -1.845

TableV  Experimental result of parameters.

S50C Fe-Cr

5,3 T=0), TPa’! -1.6711 -2.222
5/2(3 T =0), TPa! 7.1962 8.655
s’;, TPa’! 0.6593 1.396
s’y2, TPa -3.3181 -6.068

TableVI Results of single-crystal elastic constants.

Cy. GPa Cp.GPa Cs. GPa

S50C 227415 | 112+65 | 181F95
Fe-Cr 214444 | 152E£43 | 312% 26
Al-Si-Cu-Mg | 77156 5617 | 13F12
Ni-Co-P 304+ 143 | -56k62 | 154%92
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Fig. 4  (a) Relationship between lattice parameter
aws and cosO cotd, (b) relationship bet-
ween lattice parameter aw -Ccos® cotd
and orientation function T".
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Fig. 6 Calculation prosecc of elastic constant of single crystal.
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