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Seizure Mechanism of Ceramics with Metal
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With this research, we examined the phenomenon of seizure between ceramics and metal, and for the first time

highlight that the ceramic superficial voids influence seizure. Therefore we adopted Si;N, ceramics, reduced

superficial voids on roller materials of common-rail diesel fuel injection pumps, satisfied a claim against increasing

contact pressure, and manufactured more than 1999.
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Fig.2 Investigation of roller and shoe
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Fig.4 Result of friction test
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Table 1 Test specimen

A B C D E F
Void level 1 2 3 4 5 6
Surface roughness
Rz (um) 0.07 | 0.07 | 0.07 | 0.30 | 0.30 | 0.30
Hardness Hv 1450 | 1450 | 1450 | 1420 | 1420 | 1420
Strength (MPa)| 1050 | 1050 | 1050 | 800 | 800 | 800
el eoeucanee | a7 | 27 [ 27 | 30 | 30 | 30
Sintering process |HIP*? |HIP  |HIP  |GPS™ |GPS |GPS
Normal [Low  |Normal [Normal [Low | Normal
pressure| pressure| pressure|pressure| pressure] pressure|

*1 As a figure is large , void % is large.
*2,3 HIP:Hot Isostatic Pressing , GPS:Gas Pressure Sintering
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Fig.7 Result of observation by in-situ SEM
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Fig.8 Result of observation at different void levels
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Fig.9 Result of seizure test
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Fig.11 Result of heat simulation
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