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Effect of Rolling Deformation on Depth of Decarburized
Layer of Heavy Rail

Yu Wei, Liu Sheng, Hang Naiqin, Li Haojin and Sun Zhiliang
(College of Science and Metallurgy Engineering, Wuhan University of Science and Technology, Wuhan 430081 )

Abstract The section size of casting bloom to roll 60 kg/m heavy rail of steel U75V (% . 0.71 ~0.80C, 0.50 ~
0. 80Si, 0.70 ~1.05Mn, 0.04 ~0. 12V, 0.23Cu) is 380 mm x 280 mm and the section area of rolled piece out of second
stand rougher mill is 18 015 mm’. A finite element model is established by rolling deformation test and microscopic obser-
vation and measure combining with technical parameters at production situs to study and analyze the effect of rolling deform-
ation on depth of decarburized layer of heavy rail. It is obtained that as the bloom is rolled by primary stand mill and second
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stand rougher mill, decarburized layer of rail head decreases to 0. 53 mm from 1. 2 mm, decarburized layer of rail waist de-
creases to 0. 54 mm from 1. 5 mm and decarburized layer of rail bottom decreases to 0. 83 mm from 1. 5 mm. The measured

decarburized layer of finished rail head is 0. 2 mm.

Material Index Heavy Rail, Rolling, Decarburized Layer, Finite Element Method
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Table 1 Pass schedule of primary stand (BD1) and second
stand ( BD2) for heavy rail

: R
BEOAR RN

1 BD1 2/B2 95 357 50
2 BD1 2/B2 86 077 40
3 BD! 2/B2 T 74 557 48
4 BD1 2/B2 69 485 20
5 BD1 4/B4 T 61 724 44
6 BD1 4/B4 56 391 25
7 BD1 4/B4 T 52 400 24
8 BD2 E 43 361 55
9 BD2 DT 35 591 45.5
10 BD2 CT 27 071 95
11 BD2 B 20 935 20
12 BD2 A 18 015 10
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Fig.1 Roll pass outline of second stand ( BD2) rougher mill
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Fig.2 Finite element model: (a) schematics of pass B2 of primary
stand rougher mill; (b) schematics of pass of second stand rougher mill
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Fig.3 Grid picture of section of piece rolled by box pass (a), closed deep-cutting pass (b) and opened deep-cutting pass (c)
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Table 2 Chemical compesition of casting bloom of steel
U785V /%
C Si Mn P A Cu
0.71~0.80 0.5~0.8 0.7~1.05 <0.03 0.04~0.12 0.023

(£2)60 ke/miEHEFHE, FEA MRS B RRR
5} 380 mm x 280 mm, 3 H7E MBI R K
Bk —EA SRR, RS EARMREL HEA
%52 SO LR RER 14 240 mm x 220 mm, B})5
RIHE AR B RS2 U EL o

SIS Bk B R, SR A YT E i 07
BUke, A 4 BR, 2 BB E R B BBk U A
PURHLER A —3R 6 mm x 6 mm FBTE A, R
it TB/T2344-2003 f7 , B B E R HZ R BT
RS B E (2BHE + BABKE) WK
BEESK, EHBRZ M 8 75 k4% 18 GB/T224-2003
AR B9 J7 0, ROk F2 TR B Ay Sk 3% T 22 468 ) ) A
OBk 2R 1 ) R BR AU BE S

(GB2585-2007 Zk 3 il A EL M EL) b7 M P ML E
W ZHEEART 0.5 mm”

K4 EHRRLBHEAE
Fig.4 Sampling location of heavy rail products
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Fig. 5 (a) decarburized layer depth of heated bloom with

painting layer- 1.2 mm; (b) decarburized layer depth of fin-

ished rail head- 0. 2 mm
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Fig.6 Simulation analysis of decarburized layer grid of piece rolled by box pass (a) , closed deep-cutting pass (b) and opened deep-
cutting pass (c)
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Fig.7 Change curves of decarburized layer of rail head, waist
and bottom with each pass
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