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Abstract: In order to study the effect of @GSS on the fatigue life of aluminum alloy materials, this paper

proposes a method to construct real surface morph@logy of the test piece based on the interpolation method of the surface

roughness curve. Firstly, the test pie poli‘ed, and then the rough surface profile curve of the polished test piece is

extracted with a roughness meter. jon is used to reconstruct a three-dimensional finite element model and perform
fatigue life analysis. Obtain life is compared with the results obtained from the MTS fatigue test. Finally, the
functional relationship be ghness parameters and fatigue life is established. Results show that the simulated
fatigue life obtained by theNterpolation method is basically consistent with the fatigue life results obtained by the test.
The maximum error is 19.2%, which proves the correctness of the method. There is a power function relationship between
roughness parameters and fatigue life, and fatigue life prediction can be carried out based on roughness parameters.
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Tab.1 Fatigue test results of each test piece

APEgadl Nl e Wi it /N
1 17,378
H—H 2 18,213
3 24,402
4 31,557
ol 5 32,096
6 53,894
7 32,225
i) 8 29,900
9 57,899
10 32,176
SEIHA 11 38,979
12 54,184
3 AR EMHSLEIE(Model reconstruction and
validation)
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Tab.2 Mechanical property parameters of 6061—T6
aluminum alloy

TAPERUR/GPa BURLARE/MPa JIRERE/MPa  fRLE WA R/ %

68.9 348 278 0.31 15.8
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Tab.3 The simulated fatigue life value of each test piece

R Egdl s Vi Be 95 46 /N

1 17,206

20 2 18,782
3 22,864

4 29,742

S 5 29,687
6 43,821

7 28,612

w4 8 25,846
9 46,792

10 29,078

] 11 35,643
43,876
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Tab.4 Results contrast

y i
i 4l WG UisiAd /N s aG /N BE/%
1 17,206 17,378 0.99
B 2 18,782 18,213 -3.12
3 22,864 24,402 6.87
4 29,742 31,557 5.75
B 5 29,687 32,096 7.51
6 43,821 53,894 18.7
7 28,612 32,225 11.2
i 8 25,846 29,900 13.6
9 46,792 57,899 19.2
10 29,078 32,176 9.62
ek 11 35,643 38,979 8.56
12 43,876 54,184 19.1
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Tab.5 Fatigue life obtained by simulation analysis

BowgAl  BOUAYS R/um R/um R/um BESAG/N
1 3.517 8.748 3.616 18,453
4 2 3.561 9.422 3.139 20,643
3 3.187 8.752 4.640 21,745
4 2.645 7.514 2.507 28,345
ot 5 2.896 7.354 2.817 27,841
6 2.642 6.876 3.862 33,412
7 1.887 5.921 3.240 29,712
W= 8 1.728 5.866 2.377 28,674
9 1.695 5.647 3.402 31,262
10 1.536 4.884 2.894 30,785
Epl 11 1.478 4.624 2.641 32,367
2.314 31,645
( 1.503 35,786
HEHA 14 Q 1.216 36,714
-808 3.412 1.129 38,021
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