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¥ E A 350 km P ESRESIES E RS DZ2(/% :0. 24 ~0. 32C,0. 20 ~ 0. 40Si ,0. 60 ~ 0. 90Mn, 0. 90 ~
1. 20Cr, 0. 50 ~ 1. 50Ni,0. 20 ~0. 30Mo, <0. 010P, <0. 010S)250 mm x 250mm 4X3R % %I 2 K 80 t EBT Hi 3l 4-LF-
VD-35% 8. 4 t MgE-5LHI T E, il B3P =>80% M HALE K, IR &K R [P] <0.006% Ff1[C] >
0.10% , 4V 4 10% ,LF BILEEE (Ca0)/(Si0,) =9 ~ 12 ¥4k, ¥ 81 F3 5 B 8] 20 min L E, VD /SR 1.0 ke/tid
Si-Ca 28, SSRGS T ¥ M, 4o 0 DZ2 A E R[0]<10x10°°,[H] <1.0x 107, P<0. 008% ,
$=0.005% ,A .B.C.D.Ds 283 & B e M H <1.0,DZ2 FRINEMERMBARIEIRFF & TI/CL520-2016¢ 3 FE 4
Fi DZ2 BT H AR &) SR ER R R MO BT 4k B A RIARE EEFH , H 52/ 6 x 10° km 1135 F
ERRR
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Practice of Production Technology for 350 km/h
Chinese Standard EMU Axle Steel DZ2

Wang Zhixiang , Gao Jianbing, Wang Yuling, Wang Yutian and Zhang Jinwen
(Technology Center , Shangxi Taigang Stainless Steel Co. , Ltd. , Taiyuan 030003)

Abstract The pilot production flow sheet of the 350 km/h Chinese Standard EMU DZ2 Axle Steel (/% :0.24 ~
0.32C,0. 20 ~0. 40Si,0. 60 ~0. 90Mn 0. 90 ~ 1. 20Cr,0. 50 ~ 1. 50Ni, 0. 20 ~ 0. 30Mo, <0. 010P, <0. 010S) 250 mm x
250 mm is 80 t EBT EAF-LF-VD-8. 4 t ingot casting-rolling mill practice. With the process measures including electric arc
furnace hot charging > 80% pre-treating hot metal, EBT electric arc furnace controlling end [P] <0.006% and[C] >
0.10% ,10% heel liquid in tapping,refining of with LF high basicity slag(Ca0)/(Si0,) =9 ~ 12 and white slag hour with
twenty minute upwards, after VD process feeding 1. 0 kg/t Si-Ca wire and argon shielding ingot casting, the cleanliness of
produced steel DZ2 is [0]<10x10™°,[H) <1.0 x10"%,P=<0.008% ,S<0. 005% ,and inclusion;rating of A,B,C,D
and Ds series<<1. 0, the technical indexes of bloom and axle of steel DZ2 all meet TJ/CL520-2016{ Tentative specifications
of DZ2 EMU Axle) ,bloom and axle is past the step-up judging of the railway head office organizational , and finished 6 x 10°
km handle examine test.

Material Index Chinese Standard EMU, DZ2 Axle Steel, EBT EAF-LF-VD, Practice of Production Technology
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Table 1 Chemical composition of steel DZ2/ %

[H]<1.5 xlo'ﬁ,é‘msp[m < C Si

Mn P S Cr

Mo Ni \4 Al Cu

15x10°¢,

0.32  0.40

0.24~ 0.20~ 0.60~ =< <
0.90 0.010 0.010 1.20

0.90~ 0.20~ 0.50~ = 0.010~ =
0.30 1.50 0.06 0.040 0.20
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Table 2 Requirement on nonmetallic inclusion in billet of steel DZ2/rating
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Fig.1 Schematics of sampling location
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Table 3 Requirement on mechanical property of steel DZ2

R,/ Ry A/ 20 C Kyp/J —40 C Kyp/J
MPa MPa % i paAgl EAG! B
680 ~ = =

850 450 18 =50 =30 =30 =225

20 CHEBH IR ORE S mm; —40 C i Pk DAL 2 mm,
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DZ2 ZEghERAE ™ T2 WAE N 80 t EBT BN
BHE—LF VD ESBSAE BE 8. 4 t )
EE—-WELPLELHI AL 250 mm x 250 mm FEH—IB k—
2.2 TEER
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BOKFENMELL, B ETLED, I LURHARES
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(/%) 3:0.25 ~ 0.30C,
0.75 ~ 0.85Mn, 0.25~
0.35Si, 0.95 ~ 1.15Cr,
1.00 ~ 1.50Ni, 0.20 ~
0.30Mo, 0.02 ~ 0.06V, <
0. 008P, <0. 005S,
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PR aEBE VD EERAABE T, KKEX,
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I EIR <67 Pa) TR % =20 min, HESLH, FF
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HJ Si-Ca £, 2R )5 FF R KK E S, B4 18] = 10 min , 351
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Table 4 Chemical composition of test steel DZ2/ %

mH C Si Mn P S Cr Ni Cu \'s Mo AL [H] [0}
HE 025~ 025~ 075~ = < 09~ 1.00~ = 002~ 020~ 000~ < <
=ik 0.30 0.35 0.85 0.010 0.005 1.15 1.50 0.20 0.06 0.30 0.040 0.0002 0.0015
1#* 0.25 0.28 0.78 0.004 0.001 1.08 1.10 0.01 0.04 0.26 0.024 0.00008 0.0009
2# 0.26 0.32 0.79 0.004 0.001 1.10 1.15 0.01 0.04 0.26 0.029 0.00008 0.0009
3# 0.27 0.31 0.83 0.005 0.001 1.13 1.18 0.01 0.04 0.26 0.028 0.00007 0.0008 -~
4* 0.26 0.29 0.81 0.002 0.001 1.00 1.13 0.01 0.04 0.27 0.024 0.00009 0.0009
5¢ 0.27 0.27 0. 81 0.004 0.001 1.05 1.10 0.01 0.04 0.26 0.023 0.00006 0.0008
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Table 5 Examination results of nonmetallic inclusion in
test steel DZ2/rating
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2k A B C D D

W B @ H @ & om W
1* 0 0 0 0 0 0 05 0 0
2* 0 0 0 0 05 0 05 0 0
3# (] 0 0 0 0 0 05 © (]
4* 0 0 0 0 0 0 05 0 0.5
5* 0 0 0 0 0 0 05 0 0
T <1.5 <1.5 <1.0 <1.5 <1.0 1.0 <1.0 1.5 <1.5
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Table 6 Mechanical properties of test steel DZ2

s Ry R/ A/ 20Cwp#HUS/T  -40 Cipily U2/]
MPa MPa % 915 B L] B
1* 605 749 22.5 93 80 199 166
2% 630 766 20 89 78 173 164
3 616 750 24. 98 85 215 174
4% 712 822 22 96 92 210 189
5% 708 823 23 96 87 213 169
f =450 %0~ 18 =50 =30 =30 =25

-850
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B2 DZ2 49880 C 1 h &Kk +600 °C 1 h Bl XHIAAKE
Fig.2 Grain size of steel DZ2 quenching at 880 °C for 1 h +
tempering at 600 C for 1 h
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