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Corrosion phenomenon occurring in sliding bearings in an oil deterioration

environment simulating a hydrogen internal combustion engine
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Table 1 Corrosion test conditions

Test conditions 1 Test conditions 2
confirmation the influence confirming the influence
of nitric acid of water
Oil SP GF-6A OW-20
Oil quantity [g] 850
Oil temperature [‘C] 100
Test time [h] 100
Test Sample Bi/Ag Interlayer /Al alloy slide bearing
Amount of added nitric acid [g] 4.5,6.0,9.0 0.5
Amount of added water [g] 10.5 10.5, 68.0, 127.0

NR—RA L2 DA A NMTITH D SP GF-6A 0OW-20 A1 /L% 850g(1L)f Hl L,/& & BB O - 0§~V #3221
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Fig.2 Surface elements analysis results and cross-sectional SEM image of a slide bearing under Test condition 1
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Table 2 Surface elemental analysis results of a slide bearing under pre-test condition 2

Amount of added water [g] 10.5 68.0 127.0
Bi [wt%] 75.44 89.06 85.78

O [wt%)] 1.00 0.87 0.73

Ag [wt%] 10.94 2.93 5.57

Zn [wt%] 6.42 3.22 3.59

S [wt%] 4.29 2.09 2.62

Others [wt%)] 1.91 1.83 1.72

P Precipitated Ag
Bi layer

Amount of added Amount of added Amount of added —— Ag interlayer

water 68.0 water 127.0 e
water 10.5g 9 9 ~— Al alloy substrate

s | (0

Surface element mapping image using EDS for test conditions with added water of 10.5g

Fig.3 Cross-sectional SEM image and surface element mapping images
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Table 3 Oil analysis results after corrosion test condition 1

Before test Amount of added | Amount of added | Amount of added
nitric acid 4.5g nitric acid 6.0g nitric acid 9.0g

Moisture content [mass ppm] 199 6240 7760 7200

Total acid value [mgKOH/g] 2.48 3.58 3.89 2.74

Total base value [mgKOH/g] 6.6 6.65 5.48 0.95
Formic acid [mass ppm] 1 9.2 13 16
Acetic acid [mass ppm] 1 14 29 66
Nitrate ion [mass ppm] 20 3500 3700 68
Sulphate ion [mass ppm] 20 320 730 770
Fe [mass ppm] 1 1 1 29
Si [mass ppm] 11 10 11 15
B [mass ppm] 86 105 103 79

P [mass ppm] 678 693 696 675

Zn [mass ppm] 806 701 724 724

Ca [mass ppm] 1140 1160 1180 1180

Mg [mass ppm] 399 383 381 378

Mo [mass ppm] 654 646 648 663
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