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Abstract

The non-contact hydrostatic mechanical seal ring is the key element of the coolant pump for shaft
seal. Pre-deformation plane lapping method is a cost-effective and efficient method for machining
the seal rings. The accuracy of the end face of seal ring is dominated by the accuracy of pre-defor-
mation and the uniformity of the material removal rate in lapping process. In this paper, the re-
moval characteristics of cemented carbide are researched by plane lapping experiments. The re-
sults show that the abrasive size, pressure and rotation speed of lapping plate obviously affect the
material removal rate and roughness. When the diamond abrasive of 2 pm is used and the rotation
speed of lapping plate reaches 30 r/min, the material removal rate and the roughness are 2.27
um/min and 21.3 nm respectively. Moreover, eccentric pressure in lapping process through ad-
justing the position of mass center of weight can influence material removal rate.
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Figure 1. Diagram of the hydrostatic mechanical seal rings
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Figure 2. Diagram of the manufacturing process of the pre-deformation lapping method
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Figure 3. Eccentric fixture
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Figure 4. Model of lapping method
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Table 1. Relationship of the pressure with the material removal rate and surface roughness
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Figure 5. Relationship of the pressure with the material removal rate and surface roughness
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Table 2. Relationship of the size of the abrasive with the material removal rate and surface roughness
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Table 3. Relationship of the speed with the material removal rate and surface roughness
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Figure 6. Relationship of the size of the abrasive with the ma-
terial removal rate and surface roughness
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Figure 7. Relationship of the speed with the material removal
rate and surface roughness
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Figure 8. Material removal rate of each marker in eccentric
lapping
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