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FEATURE : Steel Wire Rod and Bar
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Development of Long Fatigue-life Steel for Bearings
Keniji DoilJ Hideyuki Orihashil Yoshitake Matsushimal Shinichi Yasukil Yoshio Fukuzaki(l Shinichi Nakajima

In clean lubricating oil without any dust, inclusions in steel shorten the fatigue life of bearings. It is important
to reduce such inclusions. An ultra clean steel was developed by Kobe Steel. Acid dissolution test results
correlated well with those of rolling fatigue life tests. In lubricating oil with the dust, the surface was
dented by the dust and the dented surface leads to a shortened fatigue life of bearings. A long fatigue life
was obtained through the use of the new carburizing steel.
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Fig. 1 Manufacturing process of steel for bearing bobooboougooooooooooouooog
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Fig. 3 Steelmaking process
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Table 1 Chemical compositions of materials

Chemical Compositions massl] ppm

Material - .
C Si Mn P S Cr O; Ti

Ultra Clean Steel [ Kobel| 1.00 | 0.25 | 0.37 |0.014|0.005| 1.44

Ultra Clean Steel O Kakogawal| 1.00 | 0.25 | 0.33 |0.023|0.004| 1.50

Current Steel A 1.00 | 0.28 | 0.39 |0.014|0.006| 1.55
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Current Steel B 1.00 | 0.23 | 0.34 |0.009|0.006 | 1.46
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Table 2 Conditions of rolling fatigue test[ thrust disk specimen(]

Load N 3920
Max. Stress MPa 5230
Speed rpm 1000
Lubricant Spindle Oil #60
99 T T T T T T T T T T TTITT
o5 Material Ly Life B
90+ | @ |UltraClean Steel (Kobe)O 83.2x 10°] Jj 4
A 0000000 (Kakogawa)(128.1x 10°]
70tk B | Current Steel AD 31.8x 10 |
4 | Current Steel BO 18.3x 10°
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Fig. 4 Result of rolling fatigue life test
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Fig. 5 Results of inclusion distribution by acid dissolution method
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Fig. 6 The relationship between L,, fatigue life and number of
inclusion by acid dissolution method
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Fig. 7 The relationship between L,, fatigue life and maximum
size of inclusion by acid dissolution method
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Fig. 8 Estimation of the maximum size of inclusion by statistics
distribution of extreme values
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Table 3 Results of rotating bending fatigue test

O wo Frequ_ency of Ti
Material Inclusions on Fractured
MPa Surface 0
Ultra Clean Steel [ Kobel 1226 60
Ultra Clean Steel [ Kakogawall 1206 50
Current Steel A 1157 30
Current Steel B 1118 0

goboooooooobooobobooooon EPMA
gooobooooosoooooooooboooon
ooooooOooOTioDoooOOoOOoOoOO0OOooooo
gbooooooboooboodobow,Oool10ooooo
oooooooooooooooooocoon ALo;O
000 MgO-ALO; 0 CaO-ALO, 0000000000
oooooooo AL, 000000000 Tio0OO
goobooooooboooooooo
cooooooobooooboooobooooooooo
ooooooOooOooOooAG,OO00O0O0000O0CO
goobooooooooooboooooboooooooo
goobooooooooooboooooboooooooo

R:D 000000 /Vol. 50 No. 10 Apr. 20000 51



001 0OoOOooooooooo
Photo 1 Fatigue fractured surface under debris contami-
nated lubrication
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Fig. 9 Fatigue test under debris contaminated lubrication

New Steel Hardness : HV825, O
00000 Retained Austenite : 210 0 O

SAE51200 Hardness : HV756, O
00000 Retained Austenite : 370 0 O
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Photo 2 SEM imagel] New steel : Carbide
dispersion carburizing, SAE5120 :
Normal carburizing
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