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Development of Free Cutting 22CrMoHS Gear Steel

Qiao Xiaoyang,Pei Xiaofang,Cui Mian and Zhou Zhiwei
( Technology Center for Jiangsu Suzhou Steel Group Co Ltd,Suzhou,215151)

Abstract The free cutting 22CrMoHS gear steel (/% :0.19 ~0.25 C,0.80 ~ 1. 00 Mn, <0. 025 P,0. 040 ~0. 060
$,1.00 ~1.40 Cr,0.35 ~0.45 Mo) is developed by Suzhou Steel Group. The range of sulfur content in steel is 0. 040% ~
0.060% . With controlling end point carbon of electric furnace 0.05% ~0. 12% , beginning refining slag basicity R 4 ~5
and (Al,0,) 25% ~35% ,end of refining slag basicity R 3 ~4 and (Al,0;) 25% ~35% at LF,after VD feeding calcium
wire to control the calcium content in steel 0. 001 5% ~0.002 5% ,secondary cooling water 0.81 L/Kg,and casting speed
0.75 ~0. 80 m/min, the sulfide in the steel is mainly spherical , and the spheroidization ratio of sulfide inclusions is up to

Vol.41. No.3
June 2020

90% to greatly improve the cutting performance of steel.

Material Index Free-Cutting 22CrMoHS Gear Steel, Sulfur Content, Sulfide Morphology
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&1 22CrMoHS P FERK S/ %
Table 1 Chemical composition of steel 22CrMoHS /%

£3 100 mm’ FRRAKELREDEEE
Table 3 Number of sulfides with different length-width ra-
tio in 100 mm®

C Si Mn P S Cr Mo
0.19~ 0.17~ 0.80~ _, o 0.040~ 1.00~ 0.35~ RALYES KR <2  KREH2-4 KE>4
0.25 0.37 1.00 ~ 0.060 1.40 0.45 wNE/A 5352 103 23

£2 22CrMoHS ESBMMEE/ %
Table 2 Content of Sulfur and oxygen in steel 22CrMoHS / %

R (0] [s]
1 0.0011 0.055
2 0.0008 0.051
3 0.0008 0.050
4 0.0009 0.053
0.80 m/min"*"]

2 HRHEBS5S,

2.1 #RERREE
22CrMoHS RE X BEME & B M HIF MLz
2, A i B AT A A B <0. 001 5% BB RESR,
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Bl 22C:MoHS MEBRILYITER , Jov BB
Fig.1 Morphology of sulfide of 22CrMoHS steel, OM

B2 22C:MoHS MBI MR EIL A
Fig.2 Morphology of sulfide of 22CrMoHS steel, SEM

4 R 22CrMoH F1 22CrMoHS LK 4/ %
Table 4 Chemical composition of tests steel 22CrMoH and
steel 22CrMoHS/ %

R C St Mn P S Cr Mo

22CrMeH  0.21  0.25 0.85 0.009 0.025 1.12 0.39
22CrMoHS  0.21  0.23  0.84 0.008 0.051 1.10 0.40

%5 22CrMoHS 70 22CrMoH RNE P M H R ER
Table 5 Test results of tensile and impact properties of
steel 22CrMoHS and steel 22CrMoH

mB Rpo_z/MPa Rm/MPa A/ % Z/%

Ku2/]

BAER =880 =1100 =12 =30 =47
22CrMoH 1213 1545 14 51 71
22CrMoHS 1128 1419 15 55 67
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Table 6 Results of turning tests of steel 22CrMoHS and
steel 22CrMoH
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