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Development of Super Heat-Resistant Ball Bearing by Non-Molten Pool Laser Cladding
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Laser cladding on track surface

Fig.1 Image of super heat-resistant ball bearing.
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(a) Appearance and (b) cross section of outer race after
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Fig. 3
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Fig. 4 Cladding images of (a) conventional LMD and (b) non-
molten pool LMD.
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Fig. 5 Powder feed state of nozzle used in (a) conventional LMD
and (b) non-molten pool LMD.
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Fig. 6 Comparison of cross-sections of cladding layers by (a) arc
welding, (b) conventional LMD and (c) non-molten pool
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Fig.7 Temperature dependence of Vickers hardness of NST alloy.

Table1 Chemical composition of the NST alloy.
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Fig. 9 Image of ball-on-disk wear test.

Table 2 Test piece dimensions.

Test piece overlaid by LMD Si;N, ball

$30 mmx*¢ 10 mmx*5 mm $5.95 mm

Table 3 Ball-on-disk test parameters.

Test Load Radl}ls of Sliding Times of test
temperature rotation speed
o 9 mm 100 mm/s
600C 10N ($18 mm) (106 rpm) 20000 laps
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NST-Nb + 40vol%Cr3C2
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0210.0 420.2 630.2 840.31050.41260.51470.51680.61890.72100.72310.92520.92731.2941.1

~NST-Nb +40vol%TiC

Fig. 10 Cross-sectional shape and wear area after ball-on-disk test.
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Fig. 11 Cross-sectional area of wear marks.
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Fig. 13 Laser cladding procedure for outer race.



Fig. 14 Appearance of inner and outer race cladding by non-molten
pool LMD.
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Fig. 15 Cross section of outer race cladding by non-molten pool
LMD.
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Fig. 16 Prototype super heat-resistant Ball Bearing (Left: Before
assembly, Right: After assembly).
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Fig. 17 Bearing life test machine under high temperature.
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Fig. 18 Results of operation test at 600T .
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