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Production Practice of 18CrNiMo7-6 Electroslag
Process for High—speed Rail Gear Steel

Wang Zhixiang, Nan hai, Zhang Jinwen
(Technology Center , Shangxi Taigang Stainless Steel Co., Ltd., Taiyuan 030003)

Abstract: In order to achieve the goal of high cleanliness of high-speed gear steel, especially the size of single-Particle D
spherical inclusions <10 wm, electroslag process was developed to produce high-speed rail gear steel 18CrNiMo7-6 (/% :
0.15-0.21C, <0.40Si, 0.50-0.90Mn, 1.50-1.80Cr, 1.40-1.70Ni, 0. 25-0. 35Mo, <0.010P, <0.010S) , ®250 mm steel billet
production process is EBT electric furnace -LF-VD- casting 5.6 t electrode billet - electroslag remelting - forging - anneal-
ing - inspection. The electroslag slag system of 5.6 t electroslag ingot is Cal’,: ALLO,: Ca0:Mg0=65:20:10:5 , in the smelt-
ing process the melting rate is controlled at 500-550 kg/h, and the slag amount is 180-200 kg. Compared with the old slag
system , after adopting the new slag system the cleanliness of the produced high-speed gear steel is [0]<15x10°, [H]<
1.0x10°%, P<0.008 % , S<0.005% , and non-metallic inclusion rating of A,B,C ,D and Ds series<1.0 grade , and the size of
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single-Particle D spherical inclusions is<10 pwm. Other hardenability and mechanical properties meet the requirements.
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Table 1 Actual chemical composition values of electrode billet and electroslag 18CrNiMo7—-6 billet %
T H il C Si Mn p S Cr Ni Mo \% Al Cu [H] [0]
CERiEIN Wiy 55 017 027 0.71 0.008 0.002  1.68 1.64 0.30 0.01  0.025 0.1 0.00005 0.0010
1 017 029 0.65 0.006 0.001  1.69 1.59 0.29 0.01  0.016 0.01 0.00007 0.0012
2 018 027 0.64 0.006 0.001  1.62 1.60 0.29 0.01  0.017 0.01 0.00008 0.001 4
i fE sy 3" 0.18 0.28 0.66  0.006 0.001 1.68 1.60 0.30 0.01  0.021 0.01 0.00008 0.0010
4 017 024 069 0.005 0.001 1.62 1.62 0.27 0.0l  0.022 0.1 0.00006 0.001 1
54019 028 0.70  0.006 0.001  1.60 1.65 0.28 0.01  0.020 0.1 0.00009 0.0013
WK 06.1260N 0.20~0.35 0(5.5900~ 0015 0010 15175 150-170 025-035 (S (S0 050000010 0,001 5
LRSS 0(5.125{ 040 0(5.5900~ 0025 0.015 150180 140-170 025-035 - 020 000010 0.0016
2 18CrNiMo7-6 IR K IE & B LY L IRE /R
Table 2 Actual value of non—metallic inclusions for 18CrNiMo7-6 billets/rating
i A b ¢ b D
il g2 i gl il Bl i Ei

1* 0 0.5 0 0.5 0 0 0 0.5 0

2* 0 0 0 0.5 0 0 0 0.5 0

3* 0 0 0 0 0 0 0 0.5 0

4* 0 0.5 0 0.5 0 0 0 0.5 0

5* 0 0 0 0 0 0 0 0.5 0

6" (5 &) 0 0.5 0.5 1.0 0 0 0.5 1.0 1.0

NS ER <0.5 <1.0 <0.5 <1.0 <0.5 <1.0 <0.5 <0.5 0

FREER <0.5 <15 <0.5 <1.0 <0.5 <1.0 <0.5 <1.0 <1.0
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Table 3 Mechanical property for 18CrNiMo7-6 billets

g b R A% % -0 CHR AL
#1308 1220 125 58 199
2% 1248 1191 13 56 173
#1329 1026 15 60 215

a4 1320 1026 15 60 210
s« 1262 1075 14 56 213

%ﬁf 51080 >785 210 40 >41

4 18CrNiMo7-6 $RIEHI R i % E M E R
Table 4 End hardenability requirements of 18CrNiMo7—-
6 billets

AR /mm J1.5 J5 0 J9 JIS J20  J30  J40
fEEE A RME(HRC) 48 48 47 46 42 42 41
i/ ME(HRC) 43 42 40 39 35 34 33
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Fig. 1 End hardenability curve of 18CrNiMo7-6 billet
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Fig. 2 Typical photograph of grain size of 18CrNiMo7-6 billet
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