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Heat Treatment, Structure and Properties of High Temperature
Stainless Bearing Steel Cr14Mo4

Wei Guoneng, Xu Da and Yu Feng
(Structural Material Research Institute, Central Iron and Steel Institute, Beijing 100081 )

Abstract The structure and properties of electroslag remelting steel Crl4Mod (1.03C, 14. 36Cr, 3. 98Mo) $22 mm
hot rolled products annealed at 750 ~950 °C, quenched at 950 ~1 200 °C and tempered at 450 ~ 550 °C have been stud-
ied. Results showed that HB hardness value of steel annealed at (890 £+20) C was 207 ~255; structure of steel quenched
at 1 100 ~1 120 C and tempered at 500 ~ 525 C consisted of fine acicular tempered martensite, residual austenite and
carbide with HRC hardness value 61 and fracture toughness K, value 31.5 ~32. 1 MPa - m"?; high temperature contact
fatigue life L,, of steel Crl4Mo4 at 200 °C was 1. 1 x 10’ and the steel Crl4Mo4 has higher wear resistance.

Material Index Stainless Bearing Steel Crl4Mo4, Heat Treatment , Structure, Mechanical Properties, High Tem-

perature Contact Fatigue Life
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Table 1 Effect of anneal temperature on mechanical prop-
erties of steel Crl4Mod

B 1 CrldMod §iB KB x500;:(a) 780 €,10 CT/h;(b)
890 T,15 C/h;(c) 920 C,5 T/h

Annealed structure of steel Crl4Mod, x500: (a) 780
°C, 10 C/h; (b) 890 T, 15 C/h; (¢) 920 C, 5 C/h

Fig. 1
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B2 CrldMod A8k Fe i k-[a] Kk HE x 500 (a) 1200 °C,M;(b) 1200 C, 7,

560 C 2 h;(c) 1120°C ,H,520 °C 2h;(d) 1100 C, 7,520 C 2 h

Fig.2 Structure of quenched and quenched-tempered steel Crl4Mo4, x500;: (a)
1200 C, oil; (b) 1200 C, oil, 560 C 2 h; (¢) 1120 C, oil, 520 °C 2 h; (d) 1100 C,

oil, 520 C2h
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Table 2 Effect of quenching temperature of steel Crl4Mod
on quenched hardness

HXHEE/C

BEBEfE (HRC)

nEEksk/%e

100

80

40 1

201

1 050
1080
1120
1150
1200

55.5
57.0
61.0
58.0
49.0

SiLw ' ]

e 77X T

.
R SR

&

R

- e .

1050 1100 1150
MR /IC

950 1000 1200

Ry E/%

B3 Crl4Mod §¥ K B PG A 118 FIE 3oF 490 P 5 AR L G P
& R

Fig.3 Effect of austenitizing temperature of steel Cr14Mod for
quenching on amount of residual austenite and carbide
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Fig. 4 Effect of quenching temperature on high temperature me-
chanical properties of steel Crl4Mo4
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Fig. 5 Effect of tempering temperature on hardness of steel
Crl4Mo4 quenched at defferent temperature
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Table 3 Test results of fracture toughness K,. value of

steel Crl4Mo4 with different quenching and tempering tem-
perature

Yk R WZ#E Ko/ (MPa - m'?)

T 480 C[HX 500 °C | X 520 C[E X
1120 32.5 32.0 32.1
1100 31.8 31.5 31.8
1 050 30.5 31.0 31.4
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Table 4 High temperature HRC hardness value of steel
Cr14Mo4

HRE /T BB ff (HRC)
x| 61.5
250 59.5
300 58.5
350 56.5
400 56.0
450 55.0

%5 CrldMod4 1 CrdModV iR 200 CIEMBEFH B O L
Table 5 Comparison of contact fatigue life between steel
Cr14Mod4 and Cr4dMo4V at 200 °C

B S b
i Ly x10° Ly, x 10° #K b
Crl4Mod 1.1 6.8 1.23
CriMoAV 1.3 14.0 1.13
3 g
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