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Fig.1 Schematic diagram (a) and processing route (b) of Ni/Al micro-laminated composite sheet preparation
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Fig.10 Microstructures of Ni/Al micro-laminated composite bulging spherical shell corresponding to point A (a), point B (b), and point C
(c) in Fig.8
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Table 1 Thickness of each layer at different positions for Ni/Al micro-laminated composite bulging spherical shell in Fig.10

Fig.10 Ni layer Al layer (NiAlz+NizAls) layer
Position Thickness/um Position Thickness/um Position Thickness/um
Fig.10a 1 11.82 2 13.98 3 18.85
Fig.10b 4 18.82 5 20.44 6 18.74
Fig.10c 7 38.17 8 39.25 9 26.34
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Formability of Ni/Al Micro-laminated Composite Sheet

Gong Pengtao’, Lin Peng™?, Meng Lingjian®, Huang Zhongsen®, Cao Xiaoging"?, Wang Tao?
(1. School of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)
(2. Advanced Metal Composite Material Forming Technology and Equipment Engineering Research Center of Ministry of Education,
Taiyuan 030024, China)

Abstract: The Ni/Al micro-laminated composite sheet was prepared by the vacuum hot pressing method. The mechanical properties and
crack initiation and propagation laws of Ni/Al micro-laminated composite sheet were studied through uniaxial tensile experiments under
different temperatures and different deformation degree. The results show that the Ni/Al micro-laminated composite sheet has poor
plasticity from room temperature to 400 <C, and when the deformation is only 5%, the NiAl; and Ni,Als intermetallic compound layer has
produced more cracks perpendicular to the tensile direction. The Ni/Al micro-laminated composite sheet exhibits good plastic deformation
ability at 600 <C, with the elongation at break as high as 56%, and when the deformation reaches 20%, the NiAl; layer begins to appear
microcracks, and the crack does not propagate to Ni Al layer and Al layer when the deformation reaches 50%. The pressure free bulging
experiment was used to study the forming performance of the Ni/Al micro-laminated composite sheet at 600 <C, and the microstructure
distribution of the bulging part was characterized. The results show that the limit bulging rate (limit bulging height/die diameter) of Ni/Al
micro-laminated composite sheet at 600 <C/5.5 MPa/8 min can reach 36.7%. The wall thickness of the gas bulged spherical shell gradually
decreases from the bottom to the top, the top Ni and Al layers are severely necked, and cracks occur in the NiAl; layer, but they do not
extend to the Ni.Al; layer and the Al layer.

Key words: Ni/Al micro-laminated composite; mechanical properties; crack; formability
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