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Laser Repair of Turbine Disc of a Locomotive Internal Combustion

Engine Turbocharger

CHEN Jiang', PU Xin-xin', ZHANG Jing—bo', DONG Zhi-hong®
(1. Shenyang Dalu Laser Technology Company, Shenyang 110136; 2. State Key Laboratory for Corrosion and

Protection, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110136)

Abstract: A turbine disc (made of GH2036 alloy) was worn during service. A laser cladding method has
been presented to repair the turbine disc. To verify the feasibility of the laser repair technique, laser cladding
on GH2036 alloy using Ni-based alloy powders by CO, laser and the test of mechanical properties for the alloy
with and without cladding coating at room temperature and 650 ‘C were carried out. The thickness of the clad-
ding coating was about 1 mm. For the cladded alloy, the impact toughness was enhanced from 31.5 to 48.1 J/cm?
and thereby the fatigue life for 260 MPa at room temperature increased from 3. 28X 10° to 4. 91X 10°. At the
temperature of 650 ‘C, the laser cladding has slight influence on the tensile property of the alloy. The endur-
ance life of the cladded alloy decreased from 68. 6 to 60.5 h at 320 MPa and from 21. 2 to 20. 5 h at 350 MPa.
It was found that the laser cladding method slightly influences the comprehensive mechanical property and can
be used to repair the turbine disc.
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Fig. 1 Turbine disc and specific sampling position
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Fig. 2 Worn surface morphology of the sample M
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Table 1 Impact test results at room temperature

Section size at Impact
Sample No. )
notch /em? energy/J
1 1.002X0. 803 30
Substrate 2 1.002X0.798 19
3 1.003X0. 803 27
R1 1.001X0. 802 40
Cladded
R2 0.996 X0. 801 33
sample
R3 1.004X0. 805 43
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Fig. 3 Impact toughness of the substrate and laser clad-
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Fig. 4  Stress - life diagram of the GH2036 alloy with
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Fig. 6 Endurance of the GH2036 alloy with and without

laser cladding coating at 650 C
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