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Abstract 1In this study, we designed and manufactured a large angular contact ball bearing (LACBB) with low deformation
using JIS-SUJ2 steel and analyzed changes in its structural characteristics and chemical composition upon heat treatment. The
bearing was produced by hot forging and heat treatment including a quenching and tempering (Q/T) process, and its properties
were analyzed using 4 mm thick specimens. A difference in the size distribution of the carbide in the outer and inner parts of the
bearing was observed and it was confirmed that large and non-uniform carbide was distributed in the inner part of the bearing.
After heat treatment, the hardness value of the outer part increased from 13.4 HRC to 61 HRC and the inner part increased from
8.0 HRC to 59.7 HRC. As a result of X-ray diffraction (XRD) measurements, the volume fraction of the retained austenite
contained in the outer part was calculated to be 3.5~4.8 % and the inner part was calculated to be 3.6~5.0 %. The surface
chemical composition and the content of chemical bonds were quantified through X-ray photoelectron spectroscopy (XPS), and
a decrease in C=C bonds and an increase in Fe-C bonds were confirmed.

Key words  bearing steel, microstructure, hardness, retained austenite, cementite precipitation.
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QRO Ar = 239 AL AE7]|(LC-200R, Future Tech
Cotp., Japan) = AL8-5}0] 53] Z4alo] W22 A4ka}
A%k AEATE A HoIoHEE AT olalol A
3120 1,471 N, 315 92 A 7HS 102 2 KS B 0806 5}
W gstel AAstsle

2.3. Xt Q AHLIO|E &X
AR o 2Eol =0 AHEEL AN 915 XA

Table 1. Chemical composition (wt%) of the investigated JIS-SUJ2
steel.

Element C Si Mn P S Cr

SUJ2  0.95~1.10 0.15~035 =0.5 =05 =<0.5 13~1.6

Austenization

840 °C
o 90min
St
s
N
g Oil quench
g' 100°C Tempering
5 o
& 180 C .
2hr \

Time

Fig. 1. Heat treatment process curve of SUJ2 bearing steel.
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Fig. 2. Microstructure of SUJ2 bearing steel obtained by optical microscope and SEM. (a) as-received surface (b) as-received inside (c) after

Q/T surface (d) after Q/T inside.
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Fig. 3. XRD patterns of SUJ2 bearing steel. (a) surface (b) inside.
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Fig. 5. XPS survey spectra of SUJ2 bearing steel for (a) C 1s (b) O 1s (c) Fe 2p core level.
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Table 2. The peak parameters and atomic percentage of element obtained from XPS spectra.
Peak position i Atomic pct Atomic pct Atomic pct Atomic pct
Element Assignment L .
(eV) (surface) (surface Q/T) (inside) (inside Q/T)
283.7 Cr-C 1.353 4.762 2.594 1.684
Cls 285.3 Fe-C 37.006 56.947 28.98 32.322
286.7 Cc=C 21.841 17.868 31.451 30.901
288.5 Cc=0 39.80 20.422 36.976 35.093
530.2 Cu-O 26.53 44.86 29.53 25.53
Ols 531.7 Fe-O 34.58 39.93 33.70 3522
533.4 Cc=0 38.88 15.21 36.77 39.25
707.2 Fe-Metal 7.30 5.88 10.18 4.66
Fe 2ps» 708.2 FesC 14.92 18.58 6.56 16.13
710.9 Fe;04/FeO 55.87 47.58 45.30 45.55
713.8 Fe 05 21.91 27.97 27.96 33.68
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