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Fig.2 Deformation mechanism of
bias extension
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Stress—strain curves under different temperatures
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Fig.3 Stress—strain curve under different temperatures for bias extension test
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Fig.9 Deformation process of two specimens
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Fig.10 Curves of stamping load
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Hot Stamping of Carbon Fiber-Reinforced Thermoplastic Composite Boxes

HAN Bin', WANG Hong', YU Yanghuiwen', ZHOU Tao’, ZHANG Qi'
( 1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. State Key Laboratory for Manufacturing Systems, Xi’an Jiaotong University, Xi’an 710049, China )

[ABSTRACT]

Traditional forming processes of carbon-fiber reinforced thermoplastic composite profiles have many prob-

lems, such as the complex operation, low forming efficiency, high cost and incapability for mass production, which limit the
large-scale applications of composites in the acrospace engineering. A new forming process is proposed, by the direct hot-
stamping of a fiber-reinforced composite panel using an instant heating deep-drawing die. Through the tensile tests of compos-
ite panels and hot stamping of the composite square-cup parts, the influences of fiber orientation on the stamping processing
and fiber deformation within the specimens are studied, with the ultimate drawing depth and forming shear angle obtained. For
better forming quality, it is suggested to adopt the parallel arrangement of the fiber orientation and the straight edge of the die
for the hot stamping process of fiber-woven composite box parts.
Keywords: Carbon-fiber reinforced thermoplastic composite; Hot stamping; Square-cup part; Fiber orientation;
Shear angle
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