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Effects of Ti Layer Volume Fraction on Mechanical Properties of Ti/Ti-Al

Laminated Composites Prepared by Hot-pressing
Ma Zhijian, Zhang Shouyin, Hou Chenyang, Lu Baiping, Xu Zhifeng., Yu Huan

(Key Discipline Laboratory of Light Alloy Processing Science and Technology, Nanchang Hangkong University)
Abstract: Ti/Ti-Al laminated composites were prepared with pure Ti foil and Al foil as raw materials by vacuum
hot pressing( VHP). The effects of Ti layer volume fraction on the mechanical properties of Ti/Ti-Al laminated
composites were investigated. The results indicate that the volume fraction of the Ti layer has a significant effect
on the properties of the Ti/Ti-Al laminated composite. When the Ti layer volume fraction is in range of 33% ~
65% , the Ti/Ti-Al laminated composite with 45% Ti layer exhibits desirable room temperature tensile strength
(313.5 MPa) and flexural strength(911.5 MPa), which hinders crack propagation and extension path of secondary
crack in brittle layers through ductile layers, absorbing the fracture energy and improving the strength effectively.
In the bending test, the crack propagation path of the Ti/Ti-Al laminated composite with 45% Ti layer is long
and tortuous, and the ductile Ti layer passivates the crack through plastic deformation at the crack tip, preventing
the crack from expanding, thus improving toughness of the composites.
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Tab.1 Chemical composition of original foil %
wR
kL
lFe C N O H Si Cu Mn Mg Zn Ti Al
Ti$4 0.13 0.012 0.003 0.11 0.003 — — — — — — H&
Al§H0.35 — — — — 0.25 0.05 0.3 0.03 0.05 0.03 &

B1 @HEEREFER
Fig.1 Schematic diagram of lamination sequence of foil
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Fig.2 Schematic diagram of preparation process
x2 Ti/TFrAIERE6MBEFHETIZSH
Tab.2 Preparation process parameters of Ti/Ti-Al
laminated composites

w1 B2 RES

g I/ BT/ FEJy/ WRIE/ BEWI/ OB/ REE/ B/ D)/
C h MPa C h MPa C h MPa

1 600 1 10 660 2 0 950 1 10
2 600 1 10 675 2 0 950 1 40
3600 1 10 657 2 0 950 1 40
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Fig.3 Schematic diagram of tensile specimen and bending specimen
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Tab.3 EDS analysis results of point in Fig.6a
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Fig.8 Fracture morphologies of Ti/ Ti-Al laminated composites
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Design and Optimization of Low-pressure Die Casting Process for Aluminum

Alloy Worm Reduction Gears
Wu Qigi, Su Xiaoping
(School of Mechanical and Power Engineering, Nanjing Technology University)
Abstract: In order to improve the quality of low-pressure die casting worm reduction gear housing and production
efficiency, numerical simulation methods were used to analyze the temperature field and shrinkage porosity during
the solidification process. The distribution and size of the shrinkage porosity were predicted, and the reasons for
its formation were analyzed. On this basis, through improving the runner, adjusting the technological parameter,
and adding cooling channel, the scheme was designed and optimized. The results show that there exists absence of
shrinkage porosity in the optimized castings, which improves the quality of the castings and the setting time is re-
duced by 38.8% , The feasibility of the squeeze casting process was verified by metallographic observation.
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