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Process Practice of Steel EAIN for Axle of High Power
Electric Locomotive

Wang Yuling, Wang Zhixiang and Wu Zhonghua
(Technical Center, Taiyuan Iron and Steel ( Group) Co Ltd, Taiyuan 030003 )

Abstract The pilot production flow sheet for 300 mm x 300 mm bloom of steel EAIN (/% : 0.32 ~0.38C, 0. 15 ~
0.35Si, 0.80 ~1. 10Mn, <0.015P, <0.0108) for axle is 60 t EAF-LF-VD-8. 4 t ingot casting-1 000 mm blooming mill
breakdown process. With the process measures including EAF hot charging =70% pre-treating hot metal, EAF controlling
end [ P] <0.008P and [ C]=0. 10% , 10% heel liquid in tapping, refining with high basicity slag (Ca0)/(Si0,) =4 ~
7 and feeding Al wire to control [ Al]s 0.020% ~0.040% , after VD process feeding 0. 5 kg/t Si-Ca wire and argon shiel-
ding ingot casting, the cleanliness of produced steel EAIN is [0]<15x107%, [H] <1.0x10°%, [N] <80 x10°%, P<
0.015% , S=<0.005% , and inclusion rating of A, B, C and D series <1.0; the technical indexes of bloom and axle of
steel EAIN all meet specification requirement for axle of high power electric locomotive.

Material Index 60 t EAF-LF-VD-8. 4 t Ingot Casting Process, Steel EAIN for Axle of High Power Electric Locomo-

tive, Process Practice
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Fig.1 Schematics of sampling location: 1- longitudinal impact specimen; 2- cross sectional im-
pact specimen; 3- tensile specimen
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Table 2 Chemical composition of steel EAIN /%

A c Si Mn P S Al A [H] [0] [N]

HA 032~ 0.15~ 0.8~ = < % < < < <
R 0.38  0.35 1.1 0.015 0.010 0.05 0.0002 0.0015 0.0080
W 0.34~ 0.25~ 0.90~ < < 0.020~ 0.02 ~ < < <
ZERk 037 035 1.10 0.013 0.005 0.040 0.05 0.0001 0.0015 0.0070

1# 0.35 0.30 0.98 0.010 0.003 0.025 0.03 0.00008 0.0010 0.0049
2* 0.36 0.28 0.95 0.009 0.002 0.037 0.05 0.00006 0.0009 0.0055
3* 0.35 0.28 0.99 0.013 0.004 0.026 0.04 0.00009 0.001 1 0.0053
0.04 0.00007
0.04 0.00007

0.0009
0.001 2

0.006 5
0.005 9

4* 0.36
5" 0.35

0.29
0.32

0.95
0.97

0.010
0. 008

0.001
0. 002

0.038
0.033
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Table 3 Nonmetallic inclusions in steel EAIN/ rating
A B € D B+C+D
HL a1 AL a0 WL A RL a0 R
10 0.5 0 05 0 00 0.5 0.5 0.5 1.0

RS

X 0 0.5 0 0 0 0§ O 0.5 0 1.0
3" 0 0 0O 0.5 0 0.5 0 0.5 0 155
4" 0 0.5 0 0 0 0.5 © 0 0 1.0
54 0O 05 0 05 0 05 0 0.5 0 125
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Fig. 2 Morphology of grain in steel EAIN normalized at 860 C
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Table 4 Mechanical properties of steel EAIN

gy R/ R/ Ast i A
MPa MPa % 2\ [1) Fi 111)

1 360 605 26 46 T

2 365 635 25 49 46

3 380 645 23 46 40

4 380 640 24 50 44

5" 375 630 26 48 45
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