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ABSTRACT

In this paper, causes of wear on high pressure seals for suspension are analyzed, and the result of reproduction

test and verification on improved design are described. First, by performing the observation of worn surfaces and

its failure analysis, the primary cause of wear on the seals are analyzed. The result of analysis shows that the

main failure mechanism of wear is a fatigue wear, and test criteria for failure reproduction are set up with

consideration for frequency condition, surface roughness and pressure. Durability comparison test on the condition
of low amplitude and high frequency is carried out. And, it is found that the durability of wear on seals by

increasing hardness of cylinder and managing for surface roughness is enhanced.
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Fig. 2. Photograph of wear on the seal surface
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Fig. 3. Failure rates according to mileage

Fig. 4. Measuring point of surface roughness on the
main cylinder
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Fig. 5. Results of initial and used surface roughness
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Fig. 7. Schematic description of tension fatigue
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Table 2. Summary of test condition and results

No. Surface Roughness Hardness Displacement Pressure Spring force Var. Seal surface
[Ra] [HRc] [mm] [bar] [%]

1 0.2~0.3 38~40 2 125 +0.5 fine wear

2 0.1 38~40 2 125 -14 fine wear

3 0.1 38~40 2 125 +1.3 fine wear

4 0.1 38~40 4 175 -5.1 wear

5 0.1 38~40 2 175 -0.5 fine wear

6 0.2~0.3 46~48 4 175 -1.3 good

7 0.2~0.3 42~44 4 175 -1.1 good
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Fig. 8. Device of durability test
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Table 3. Comparison of seal wear condition

Field Failure Test No.1

Test No. 4 Test No. 7
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