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Thermal decomposition properties of titanium hydride and
Al alloy foam with low porosity and small pore diameter

YANG Dong-hui, HE De ping
(Department of M aterials Science and Engineering,

Southeast University, Nanjing 210096, China)

Abstract: Thermal decomposition properties of titanium hydride are acquired by temperature programmed decomposition
(TPD) apparatus with metal tube structure, in which Ar is used as a carrier gas. The relationships between the porosity
of Al alloy melt foam and foaming time at 940 K are gained by displacement sensor- computer system. Pore structures of Al
alloy melt foam with different stirring time of titanium hydride in the Al alloy melt are studied by image analysis method. T he
compressive properties of the Al alloy foam are studied. The results show that at 940 K and during the stirring time period of 30
~ 80 s, the porosity of the Al alloy melt foam is kept constant while the pore number increases and pore diameter decreases,
which is a new method to fabricate Al alloy foam with high specific stiffness, low porosity and small pore diameter.
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Fig. 1 XRD pattern of titanium hydride
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Fig. 2 Separation and simulation of TPD
spectrum of titanium hydride
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percentage and time for titanium hydride at 940 K
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Table 1 Thermal decomposition kinetics equations of titanium hydride

No. n T./K E 4/ (kJ*mol™ ') Thermal decomposition equation
N
1 1 940 677 7.15% 10 S g sk 10 exp(— S2L000)
di RT
dN
2 ) 740 125 3.07x 10° - EZ: 3.07 x 10% exp( - %erm)']v%
N
3 2 852 184 9.23x 10° S W g 3k 10Pe exp(— 184000y, 52
dt RT
dN
4 2 980 230 1.99x 10" - g = 199 10'% exp( - %)-N%
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