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Control of Oxygen Content in 20MnCr5 Gear Steel and
Its Effect on Fatigue Performance of Steel
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Abstract The technological measures to control oxygen content of gear steel in 100 t EAF-LF-VD-CC-CR whole process
are put forward. The rotary bending fatigue properties, fracture and inclusion size of gear steel 20MnCr5 with oxygen con-
tent 0.000 53% ~0.001 45% are investigated. The results show that the higher the oxygen content, the larger the size of
maximum inclusion and the lower fatigue strength of steel, while [ O] <0. 001 0% , with [ O] decreasing, the fatigue
strength of steel decreasing within a narrow range; the critical inclusion size of the test steel without fatigue crack under the
surface is 21 wm and the shallow zone 30 ~430 wm away from the surface is relatively safe zone, where inclusions are diffi-

cult to cause fatigue cracking.
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Table 1 Chemical composition of steel/ %

C Si Mn P S Cr Al

0.18~ 0.05~ 1.28~ 0.011~ 0.023~ 1.20~ 0.030 ~
0.19 0.09 1.30 0.018  0.027 1.22 0.035

E-mail ; cachongfu@ citicsteel. com;

%8 B #9:2022-05-29



.0 RN

o 44 %

35 K. 17 B£0.000 53% , 2 ££0.000 82% , 3" #
0.000 98% ,4*FE£ 0.001 45% , el it 55 ALY
il K a4 - PRELIE M 280 OB R @25 mm
/NEE 2 SRR U IAAE] 910 CARIE 1 h, P2
F 650 CHHE 3 h 5 b 258, /B4 20 T3 i
B ERE 2 B ke | SR AR [F]— 0 P iR AT 38
VEKALFE 890 CHRIE 9 h( k¥ N 0.95% ) , B3
830 CH#13.5 h(BH0.8% ), M¥E,150 °C 1] k
3h, b3 JE BB R, B AL R IR 0.9 ~
1.1 mm, i £ 3K 5] 750 ~ 550HV, 65350 6 2F 380 ~
420HV , XFBMRIRFE P2 LR RS RIS |
TR AE 8 mm [ BIFHEHHARE . $208 GB/T 4337-
2015 FrdfE, il FH B A S HE AR /N B 28 H-7ST e
it S5 I ML TS g % 33 000 1/min,
PEIRR JIRFE R = - 1, AL — B iE gz i 1 3K
FERT R E] 107 ¥, R EHL A shiss 1k, ARk g
57 R 5 R B 2, 5 FH 0 20 I a2 14 D
TR HIE 57 F540
2 20MnCr5 ERMNEATEEF T ZHEME

TR Rt AR v A B i M e e W ) T R A
FEPT KR PR ARG R 5 e Ak
Yy R w ) A A AT TR OGBS,
Sclol e NI A SE Ca ALFR, M v T A5 LN B 25k
AW PRI S T RN R 4% TP kAT
i

FF5E 20MnCr5 BN R 4 TR 3 S O TP TR
U T2 R b B AP o 2 9 R/ a8 koK L 24 P
T AR[C](=0.05%) Ml FEERF & T 225K
B A INERER (1.0 ~ 1.5 ke/t TAR) 3 v 4 K
A4 s WY S ISR N Sk i R i Ak
P A AR AN AL IO B, >R I AL 42 Sy
TP IR I SR AR ES G 0 5 = 4 A R 1 T 3
PERAT, I SORK AR HF 20 min DAL, BSOS SRS ]
=45 min, Ak K AT 20 K IEA H AR E 2R
66.7 Paf H25 FACFR{RAF 10 min Db 575 J5 4R 22
AR ] =15 min,, 76D UEARS HR X 7K Sl B A T
PT R MU T JL S i A s il

(1) & PR IR e it 5

(2) PRAUEAEL KK BRI 58, kit ek FRR AR

(3) RN IRt I B — S h A A 25
X b7 )P 3 A 7K BRL s A R L 3 A5 R b 422 fi Fiof
]G | I 12 B A B 57

(4) X B AR A0 R 37 o 1) 250 40 B 7K R

SBCHA T 75 1 — Y AR A BIR s
(5) FERE 25 i e I I 6 Bl RE SR K 12508
(6) 5tk R R DIBR IR B2 A

3 SSEXEGMHREREAMHIRIN

3.1 EE R 7 9 A

TR SR FH T e 72 A ) 7 b Ak 4 9 55 A B, 0 3
FRTEEXRR 107, AR & E RS
AR fr N AT 9 55 IR I, 5% 55 H R T 107 Bk
) v I T W DX 5 78 5 T 107 R YR B4 g i X, B
A 57 WK T R B0 B B O[], B )l 244
A A TR A 2 T B IR B2 i P S e 2 e o | ke
(N EBIEIR DRI ISR FH 52 728 28 A e UK 1) v ) 98 5 1K
35T LAAE by = R 8K b A % 55 VR e A 1) L
B, BIAT LR B AR X% 57 PR RE AR IR

B TR 900 85 e B e % 25 9% 57 1056
BRI A DT 12 A, 808 I 7 3807 0 14 ek i
JE— R 2 8 55 W PR Y 3% 2y, 1 etk AT
TR, P50 i 2k 0 AR HE BT PR 1Y 70% A
e . ISR — AR R B 0 1 KW 2 T A 2%
198 7 R, AR 25 SR Al ek 107 388, i I 4
Bp— SRR R S 7K, RIS, S
U S7 R AR AN 1, IR BRGSO
[ S S AN T 2 i 2 5 o B ] DA A SR DUAR
F0.001 0% A4 26, W48 & 7 7E0. 001 0% LI K
A S A 18 95 57 5 3 LK 4N [ O ] > 0. 001 0% 195
SEAREEE T 218 ~239 MPa, HJIpf 5 48 & AR,
JEoT R BEAE T HE S, A B < 0. 001 0% I, 9% 55 53k
FERTLIGAE] 1000 MPa 2% 51, H R # Bk 22, mife
[0] >0.001 0% WYz 555 B2 W 2URIBEI, RIIL, A4
T RSN B 55 A A I AR A P BUA % 18 R A
BT BE, X ZER AN R [ O] & S <
0.001 0% HA HEE X,

1SS 20MnCrS 905 95 548 B F) S )
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Fig.2 Inclusion morphology of typical fatigue fracture mode: (a) Inclusion cracking at surface with 0.00053% [O], (10 wm deep-
th, ga =1220 MPa,Nf=0.25 x10°) ; (b) Inclusion cracking, inside, with 0.00082% [0], (620um deepth, oa =1 220 MPa, Nf
=7.9x10%); (¢) Inclusion cracking, inside, with 0.00145% [0], (1060 wm deepth, ga =1220 MPa,Nf =6.3 x 10°)
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