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Crack Analysis of ZL.101 Aluminum Alloy Gearbox

Zhang Baoyao, Zhou Bin, Li Debei, Li Wei, Li Lin
(CRRC Qishuyan Locomotive & Rolling Stock Technology Research Institute)
Abstract: The origination of cracking of a Z1.L101 aluminum alloy gearbox during service process was investigated
by using metallographic microscope, scanning electron microscope, energy spectrum analysis and other instru-
ments. The results indicate that the crack of the Z1.L101 aluminum alloy gearbox is characterized by fatigue crack-
ing. and there are stress corrosion cracks at the fatigue source. The main cause of stress corrosion cracking is the
presence of corrosive media elements in the working environment of gearbox. Meanwhile, the modification quality
of the gearbox is poor, increasing the stress corrosion sensitivity of the base material. In order to avoid the stress
corrosion crack of the gearbox, some reasonable preventive measures were provided, such as controlling the con-
tent of corrosive medium in the working environment of gearbox and improving the modification quality of gear-
box.
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Fig.2 Morphology of the crack after PT
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Fig.3 Fracture morphology of the crack in the gearbox
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Fig.4 Micro morphology of the crack
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Tab.1 Chemical composition of the gearbox %
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Fig.5 Metallographic structure of the fracture
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Fig.6 Metallographic structure of the substrate
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Thermal Deformation Behavior and Microstructure of the Low-density
Nb-Ti-Al-Mo-W-Zr Alloy
Zhao Hongyun', Zhu Baohui'*, Liu Yanchang'?*, Cao Yanfei®, Hu Gequan?,
Han Weisong®, Tang Shouquan®
(1.State Key Laboratory of Special Rare Metal Materials, Northwest Rare Metal Materials Research
Institute Ningxia Co., Ltd.; 2.Ningxia Horizontal Titanium Industry Co., Ltd.; 3.Shenyang National
Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of Sciences)
Abstract;: The thermal deformation behavior and microstructure evolution of the low-density Nb-Ti-Al-Mo-W-Zr
alloy were investigated in detail by the isothermal hot compression test with the deformation temperature of 900~
1 100 °C and strain rate of 0.01~10 s~ 'on Gleeble-3800 thermal simulation machine. The results indicate that the
flow curves of the alloy are characterized by dynamic recrystallization at low strain rate and high deformation tem-
perature, and dynamic recovery at high strain rate and low deformation temperature, respectively. The flow
stress is decreased with the increase of deformation temperature or the decrease of strain rate. The deformation
behavior at high temperature can be expressed by the hyperbolic sine function constitutive equation, where the av-
erage deformation activation energy is 412.37 kJ/mol. In addition, the significant effect of deformation conditions
on the microstructure can also be observed. When the temperature is constant, the dynamic recrystallization re-
gion becomes larger with the decrease of strain rate, and when the strain rate is constant, the dynamic recovery is
gradually transferred into the dynamic recrystallization as the temperature increases.
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