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Fig.1 External appearance of TiAl turbocharger wheel
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Fig.2 Rig endurance testing curve for TiAl turbocharger
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Fig.3 TiAl turbocharger wheel after rig endurance test
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Fig.4 Schematic diagram of metallurgical (a) and tensile (b)

samples cut from turbocharger wheel hub core
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Fig.5 SEM back scatter electron (BSE) images of lamellar microstructure of hub core for the turbocharger wheel before (a) and after (b)

rig endurance test
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Fig.6 Rockwell hardness of turbocharger hub core before and
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Table 1 Tensile strength of sample cut from turbocharger hub
before and after rig endurance test at room

temperature

Condition Tensile strength/MPa
Before 396 415 405 418 407

After 402
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Fig.7 Equivalent stress of turbocharger wheel hub under the

condition of rated speed
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Table 2 Tess creep rupture properties of samples cut from the

hub core for turbocharger wheel without endurance

test
Temperature/ Stress/ Life/ Area reduction/
Remark
T MPa h %
200 220 >1500 0.80 Shut down
260 >1000 1.12 Unload
220 >1000 1.12 Shut down
750
260 >500 0.80 Unload

Kl 8 700 "C/220 MPa/1500 h ¥ A X F: ) SEM-BSE AL 41 21
Fig.8 SEM-BSE images of the sample after stress creep loading at of 700 °C/220 MPa/1500 h: (a) lamellar microstructure and

(b) equiaxed gamma grain participated along the colony boundary
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Evaluation of Endurance for Turbocharger Wheel of TiAl Based Alloy

Zhu Chunlei ', Li Sheng', Zhang Ji', He Hong’, Liu Ye’
(1. Division of High Temperature Materials, Central Iron and Steel Research Institute, Beijing 100081, China)

(2. National Key Laboratory of Diesel Engine Turbocharging Technology, China North Engine Research Institute, Tianjin 300400, China)

Abstract: Based on TiAl turbocharger wheel with the diameter of 100 mm after rig endurance test for total 240 h, this paper evaluated the
endurance of turbocharger wheel hub from the aspects of the microstructure and mechanical properties. The results show that the
microstructure and mechanical properties of the samples cut from the hub core of turbocharger wheel still retain a considerable level after
endurance test. And the microstructure of the sample cut from the hub core of turbocharger wheel without rig test has an excellent stability
after stress creep loading for 1000 h under the actual working condition. So the hub of the turbocharger wheel has a satisfactory endurance
that can meet the application requirement.
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