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Influence of Processing Accuracy on Fish-eye Generation

of High Carbon-Chromium Bearing Steel
Haruo YAMAMOTO, Tatsuya FURUSAWA and Mitugu ICHIKAWA
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Table 1 Chemical composition of material (mass%)

c Si Mn P S
1.00 0.19 0.35 0.013 0.004
Cr Cu Ni Mo 0
1.45 0.09 0.04 0.02 6ppm
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(1) F# 650°C % 120min

(2) BEANO: 850°Cx120min = i (80°C)

(3) BEL: 180°CX120min = ZEH Q)

HBH OBR - HERR/NMEE 3 mOBRF R TH
BRI mTHEREZEICISZIGHEFFRET 1. 02 TF
B EALEE, RBARESENTIHLF(VVIV)EE
BMIES v THEF(VVVVVIO 2 BE T HiE % 3
ZHHBA . BEL 5 RERBRA & T 5, WEBHTEOM
THICHBA ZEHIIHESENENRMOa A 7V TS
ATFV—2RNTHELBAKLTH S, ThTh 3K
DB IRBBRATE - 1R BEIIEZDOEILH 20
FHBAEDOFIRBRX L 2774MPa TH 5,

2.2MAEE  EH AR EE R BB R
REREBERSE PMF4-100THFE 10kN, RBGEEIRR
82Hz(4920rpm) TEill - K&F CHIABREEM L7,

3. RRER

3.1 S-N gt 1t 3 RHERA . K213 5 REER
B R D SN g2 rnd, B DO IdE mid S ERENT .
OFTIINE R SEBENIZ & 5 T Fish-eye OEEDED
Shlcl EEFT, B 1100MPa DL FOISH VAV
10 A0RBRA =R TEIFEMERD I, FHETHER
2107 EA B B IS SRR IL 1000MPa TH 5,

3 LB A 13 1400MPa T 2 &, 1300MPa T 1 &,
5 R A 12 1400MPa T 2 ANOHITRTRITRE S
WA E L THE, AR ZRDOMITHEENGNE
EFEHEIIZZIOHNTRINHESEEN TS S, b
Ti 258 LILEES NEL B i 9Tid 1100MPa 2A'F
T Fish-eye BNFEEL T 5,

1600
I
o
Z 1400 —@O®
o LY
o 1200 -89
©
E oan
21000 —O-0EDO— 00—
< o o0 eno
@ 800
5
)
600 L Il Il - |
104 105 108 107 108 100
‘ Number of Cycles N;
Fig. 1 S-N diagram under axial loading (VVY)
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Fig. 2 S-N diagram under axial loading (VVVVV)
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(a) Fracture surface in interior inclusion induced
fracture with inside fish-eye (N#FE! fish-eye)

(b) Inclusion at the center of fish-eye(JT FEH D LK)
(o a=1000MPa,Nf=3.94 X 107 ,T.P.No.528)
Fig.3. SEM observation of fish-eye
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Fig.4 Relationship between 4Kin: and Nf (VVV)

6
-~ o
£ 5 ‘.
3l o®
£ 10"
éZ
N

0

10+ 106 106 107 108  10°
Number of Cycles N;
Fig.5 Relationship between 4Kin. and Ne(VVVVV)
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(0 a=1000MPa,Nf=8.79 X 105, T.P.No.531)
Fig.6. SEM observation of fish-eye

7 4.8 B

BWRF Y 0 AMEH(SUIL) D M B 5 5 4
F @ Fish-eye OFEik. MM EBE L, MEMORIES %
BIHA BT T DR R AR,

(DFEHFEHF4MN 107 H 282 5 I5HHRIEZ 1000MPa
TH5,

QFEBRFEZTOMITHEENRR N & EFEEIXIZIINEH
2 A BIBNT A%E U T Fish-eye WH4T 5,

(3)Fish-eye HREBIZHK 10 4 m DM HMRLE LTS,

(40 4Kinc Id 2~4 MPaym TH 5,

AT E 17 FEERABRRFRZR GV AR OB
EZIFTRBLIMRTSH S,

B
DB il 2 45 H3A A 65-640.2504/2510. (1999-12)
DIES, flh 4 & B3R A,70-694.850/857. (2004-6)
AR E, 3L BAMKBZESE 24 EEF Y v RUT A
RS pa7. (1998)
DA, HE, F o4 BFMHRESFIRE
25/26,(2005.5),( B AR #H#H¥L)
5) R & M2 & ¥% A 54-500.688/695. (1988-4
OEE, b2 4,56 54 AFMRMHELS AR
27/28,(2005.5),(B A K EL)

NI | -El ectronic Library Service



