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Abstract: The technology of surface modification was an efficient way to increase

fatigue life of the mainshaft bearing of the aircraft engines. On the basis of

analysis of the surface modification, this paper proposed a new strengthening

theoretical

treatment

technology of the raceway surface for the mainshaft bearings (i. e. luster polish strengthening

treatment) , and designed a corresponding special machine for luster polish strengthening

treatment (the centrifugal strengthening machine) . T he experimental results show that the

surface hardness of the raceway is increased and the surface roughness is improved and the

residual compression stress is produced on the surface of the raceway,the method of luster

polish strengthening can increase notably the fatigue life of the mainshaft bearings and

decrease the degree of dispersion of fatigue life.
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Fig.1 Structure of luster polish machine
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s ’ Fig-2 Structure of centrifugal strengthen
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Table 1\ The.value of residual stress-below surface layer
20 pm 40 pm 60 pm 80 pum
Ovr/ M Pa --1304 - 350 - 159 - 111 - 191
Sxr/ MPa - 1177 - 191 -95 - 111 - 159
Ove/ M Pa - 827 - 588 - 80 - 64 - 48
Oxr/MPa - 1813 - 1113 - 96 - 95 - 170
2 ( :HRC)
Table 2 Surface microhardness (Unit: HRC)
1 2 3 4 5 1 2 3 4 5

62. 00 58.40 59. 50 60.75 63. 25 63.88 62.50 64. 50 63.88 63. 83
61.37 58.40 61.37 62.50 62. 50 63.88 63.10 63. 88 63.25 64. 50
62. 50 59.00 60. 00 60.75 60. 75 63.88 63.00 63. 83 63.88 64. 50
61. 96 58.60 60. 29 61.37 62. 17 64.09 62.96 64. 09 63.67 64. 25
1.13 0.60 1.77 1.75 2.50 0.62 0. 60 0.62 0. 63 0.62

3.80 4. 36 3.80 2.30 2.08
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Table 3 Surface roughness (Unit: HRC)
1 2 3 4 5 1 2 3 4 5
0.06 0.05 0. 08 0.04 0. 08 0.03 0. 02 0.03 0. 03 0.04
0.05 0.03 0. 06 0.06 0. 05 0.03 0. 03 0.03 0. 03 0.04
0.06 0.04 0. 04 0.07 0. 06 0.03 0. 03 0.02 0. 03 0.04
0.057 0.04 0. 06 0. 057 0.063 0.03 0. 027 0.027 0. 03 0.04
0.01 0.02 0. 06 0.03 0. 03 0.00 0. 01 0.01 0. 00 0.00
0.027 0.013 0.033 0. 027 0.023
Vi=0.01 mm/s;
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