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Influence of Rolling Reduction on Pearlite Grain Size in
Heavy Rail of Steel U75V

Wang Xiaoli'"*, Liu Xia®, Shi Fengwu', Zhou Li* and Song Bo'
(1 Metallurgical and Ecological Engineering School, University of Science and Technology, Beijing 100083 ;
2 Baotou Tron and Steel Vocational Technical College, Baotou 014010;
3 Technical Center, Baotou Iron and Steel Corp, Baotou 014010)

Abstract Heavy rail of steel U75V is rolled by 14 passes rough-rolling ( BD1)- intermediate rolling ( BD2) and 6
passes CCS finishing rolling (UR,, ER, UR,, UR,, EF and UF) from 280 mm x 380 mm cast bloom. The structure in de-
formed sample of heavy rail of steel U75V at different pass was observed by using metallographic microscope. Results show
that with increasing pass reduction ratio of heavy rail steel at BDIE, BD2B, UR, and UF, the ratings of pearlite grain size
at head, waist and bottom of heavy rail increase respectively from6.0~6.5,6.0~6.5and6.0~6.5t%08.0~8.5,7.5~
8.0 and 8.0 ~8. 5, at that the spaces between lamellae of pearlite decrease respectively from 0. 51 pm, 0.41 pm and 0. 49
pwm 10 0.29 pum, 0.27 pum and 0. 25 pm, that are available to increase the mechanical properties of heavy rail.
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Table 1 Chemical composition of heavy rail steel U75V /%

C Si Mn P S \ Al
0.75 0. 62 0.94 0.019  0.008 0.05 0.005
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Table 2 Reduction ratio ( cross section ratio) of heavy rail
heat, waist and bottom at pass BD2D, BD2B, UR, and UF

IR/ BAORHE Bk P T
BD2D ~BD2B  1.586 1.689 1.256 1.781
BM2B~UF  2.253 2.380 2.066 2.578
BD2D~UF  3.753 4.020 2.595 4.022
UR, ~UF 1.800 1.890 1720 1.780
BD2D ~UR__ 1.980 2.412 1.507 2.254
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Table 3 Average space between lamellae of pearlite at pass
BD1E, BD2B, UR, and UF /pm

BV il BT il
BDIE 0.512 0.414 0.493
BD2R 0.431 0.381 0.382
LR, 0.376 0.319 0.327
UF 0.293 0.269 0.253
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Fig. 1 Morphology of grain in heavy rail at head- (a,, b,);
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Table 4 Rating of grain size of pearlite at pass BDIE,
BD2B, UR, and UF

JLERYN PaL LA MR 2 KH 3*
BDIE 6.0~6.5 6.0~6.5 6.0~6.5
BM2B 7.0~8.5 6.5~7.0 7.5~8.5
UR, 6.0~6.5 5.0~6.0 5.0~5.5
LF 8.0~8.5 7.5~8.0 8.0-~8.5

BDIE JERERLIR B Z A B{E L3 0. 512 wm,
0. 414 pum JEEHAR 0. 493 pum X J07 ddohr BE S5 4 7y
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HelE R JZ A (358 0. 431 pm JE R 0. 381 pm,
JEEHR 0. 382 pum , XL i A 554 7.0 ~8.5 6.5 ~
7.0.7.5 ~8.5, UR, JEXIRNCIE R Z B A K38
0.376 wm JEB0.319 wm JE#B 0. 327 wm, %1 &
B SY 4 6.0 ~6.5.5.0~6.0.5.0~5.5 UF i
WERICAR 2 (B B (E &350 0. 293 wm & 0. 269
pm AR 0. 253 pum , % R S 5548 K 8.0 ~ 8.5,
7.5~8.08.0~8.5.
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