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Texture Component of Barrel after Radial Forging and the Aeolotropism of
Material Property after Forging

XU Xiao,FAN Li—xia, WANG Ya—ping, DONG Xiao—bin
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

ABSTRACT: In order to study the properties of 30SiMn2MoVA 5.8 mm-—caliber barrel after radial forging in
meso—scale, XRD experiment was used to analyze the barrel after forging to draw pole figures and orientation
distribution function (ODF) figures. At last, on the basis of texture component we had analyzed, Hooke law and
Schmidt law were used to analyze the effects of main texture component on barrel material’ s modulus of elasticity
aeolotropism and yield strength aeolotropism. Then, the results were compared with experiment. The barrel after forging
existed fiber textures, the main texture was {111} <1 1 2> and the secondary texture was {111} <110>. These two
textures had no effects on barrel material’ s modulus of elasticity aeolotropism, but the main texture made the
phenomenon of yield strength aeolotropism on barrel after forging. Radial forging of barrel made the yield strength of
material reducing gradually from rolling direction to lateral direction.
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Table 1 The Schmid factor of 24 slip systems in different

directions as the main texture of {111}<11 2>

L2 Berasane )

Wm0 30 45 60 90 -30 -45 -60 -90
112111 0.314 0.086 0.033 0.157 0.377 0.471 0.364 0.0  0.377
112111 0.314 0.150 0.074 0.0  0.094 0.471 0.449 0.236 0.094
112111 0.314 0.214 0.152 0.079 0.094 0.33 0.218 0.0  0.943
112111 0.0  0.236 0.324 0.393 0.377 0.33 0.426 0.236 0.377
211111 0.079 0.214 0.269 0.314 0.330 0.094 0.129 0.0  0.330
211111 0.0 0.150 0.230 0.314 0.471 0.094 0.013 0.236 0.471
211111 0.157 0.086 0.201 0.314 0.471 0.377 0.329 0.0  0.471
211111 0.393 0.236 0.129 0.0  0.330 0.377 0.151 0.236 0.330
121111 0.079 0.086 0.056 0.0  0.236 0.094 0.298 0.471 0.236
121111 0.157 0.171 0.168 0.157 0.094 0.094 0.036 0.0  0.094
121111 0.0 0.086 0.095 0.079 0.094 0.236 0.413 0.471 0.094
121111 0.393 0.429 0.420 0.393 0.236 0.236 0.089 0.0  0.236
110111 0.272 0.371 0.398 0.408 0.327 0.082 0.023 0.0  0.327
110111 0.272 0.186 0.107 0.0  0.327 0.163 0.085 0.408 0.327
110111 0.0 0.037 0.078 0.136 0.327 0.082 0.231 0.408 0.327
110111 0.0  0.148 0.213 0.272 0.327 0.163 0.169 0.0  0.327
011111 0.272 0.148 0.078 0.0  0.163 0.327 0.231 0.0  0.163
011111 0.136 0.037 0.010 0.0  0.082 0.327 0.431 0.408 0.082
011111 0.0  0.186 0.241 0.272 0.163 0.327 0.484 0.408 0.163
011111 0.408 0.371 0.330 0.272 0.082 0.327 0.177 0.0  0.082
101111 0.136 0.0  0.068 0.136 0.245 0.245 0.200 0.0  0.245
101111 0.272 0.0  0.135 0.272 0.490 0.490 0.400 0.0  0.490
101111 0.0 0.223 0.320 0.408 0.490 0.245 0.253 0.0  0.490
101111 0.408 0.223 0.117 0.0  0.245 0.490 0.346 0.0  0.245
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Fig.7 The stress—strain curve of simulation and experiment
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