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Effects of Woven Structure on Bending Properties of 3D-C;/Al Composites
Zhou Guangrui', He Xinhai', Liang Junhao', Ma Jingyan', Liu Yi', Xu Yaqi*, Liang Huanhuan'
(1.School of Materials Engineering, Xi’an Polytechnic University;
2.School of Computer Science, Xijing University)
Abstract; To understand the effects of woven structure on the bending properties of three-dimensional braided C;/
Al composites, TZ700S carbon fiber was selected as reinforcing fibers, and the woven structure was modified by
adding axial yarns to fabricate 3D-4 direction, 3D-5 direction and 3D-all 5 direction preforms. 3D-C;, Al composites
with 7075A1 matrix alloy were prepared by pressure infiltration, and bending properties were tested and the frac-
ture morphology was observed. The results indicate that the bending properties of 3D-C;/Al composites are supe-
rior to that of alloy matrix, where the bending strength of 3D-4 direction C;/Al composites reaches 345.5 MPa.
After adding axial yarns, bending properties and fracture strain of 3D-5 direction and 3D all-5-direction C;/Al

composites are higher than those of 3D-4 direction ones, while 3D all-5 direction performance is desirable due to

more axial yarns, where the bending strength is 399.7 MPa.
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Fig.2 Flow chart of preparation process of C;/Al composites
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Tab.3 Structure parameters of composite specimens
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Fig.4 Bending stress-strain curves of 3D- C;/Al composites
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Fig.5 SEM images of bending fracture of 3D- C;/Al composites
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Hot Deformation Behavior and Physical Constitutive Relationship of SP700

Titanium Alloy
Zhang Kaiming, Wang Kelu, Lu Shigiang, Li Xin, Gao Xin, Qiu Qian
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)

Abstract: SP700 titanium alloy was subjected to isothermal and constant strain rate compression experiment at de-
formation temperature of 700~850 ‘C and strain rate of 0.001~1 s~ ' by Gleeble-3800 thermal simulation testing
machine. The hot deformation behavior of SP700 titanium alloy was analyzed, and the traditional physical consti-
tutive relationship considering the effect of deformation temperature on Young’s modulus and self-diffusion coef-
ficient and the modified physical constitutive relationship considering the coupling of grain boundary diffusion and
lattice diffusion were discussed for the first time. The results indicate that the flow stress curves of SP700 titani-
um alloy are typical dynamic recrystallization, and flow stress is decreased with the decrease of strain rate and the
increase of deformation temperature. The correlation coefficients R of the traditional and modified physical consti-
tutive relations are 0.986 and 0.965, and the average relative errors AARE are 14.4% and 13.1%, respectively,
indicating that both established physical constitutive relations can better characterize the flow stress behavior of
the alloy. Meanwhile,it is also determined that the main diffusion mechanism of the alloy is grain boundary diffu-
sion at 700~800 C hot deformation, and lattice diffusion at 850 C hot deformation.

Key Words: SP700 Titanium Alloy., Physical Constitutive Relation, Hot Deformation. Diffusion Mechanism
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