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Abstract Hot plasticity of U71Mn steel (% : 0. 75C, 1.20Mn) and U75V steel (% : 0. 75C, 0.94Mn, 0.05V,
0.005A1) at 700 ~ 1 300 °C has been studied by using Gleeble-1500D thermo-simulation machine. Results show that as va-
nadium carbo-nitride precipitates at grain boundary and inside, the hot plasticity, especially the plasticity at I brittle zone
(850 C), of microalloying heavy rail steel decreases by adding vanadium. The strengthening temperature of cast bloom

should be =900 °C to prevent bloom crack forming.
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Table 1 Chemical composition of steel U75V and U71Mn /%
M BHES C Si Mn P S A% Al

U75V 205396 0.75 0.62 0.94 0.019 0.008 0.05 0.005
U71Mn 201396 0.73 0.26 1.20 0.018 0.007 - -

mm X 15 mm,

RN TE Gleeble 1500D ¥4 Li#AT,
REEFHEH A 10 C/s, #5351 300 CHRE 5 min
Ja, LA 3 C/sy R 2R BT AR TR B, A TR IR
BEEFLEH700 ~1300 C, 825 CESE—IK,#R
2 min J5,7EZBETLL 1 x 107 s 7' [y 0 28 3 3R i
ATHLSEs , PR =% .

F KQ-100E RUHAE GG O, @3 HMmE
SEM AT D 24

2 XBRERSOW

2.1 XI5

PABFHISCAR 2 RA = 60% Sy [ THEfE R 47 L4
WX AEEEXD (1) 1 BERER A
1250 C ~ A WA ERE Q) FLRERE
BAT700 ~950 C . WA IEHEBER TIE; (3) SR



X BEAHHRE S ERN SR BT -27 -

U71Mn

=]
=]
T

u7sv

KHEWSERRA) /%
g &

(=]
T

700 800 900 1000 11'00' 12'00' 1300
WEE/C
E1 BEEXT U71Mn S8F0 U5V 57 T 8 48 32 A9 32 1)

Fig. 1  Effect of temperature on reduction of area of steel
U71Mn and U75V
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Table 2 Comparison between reduction of area (RA) of
steel U71Mn and steel U75V /%

FH U71Mn U75v
975 CH/E KM 90.76 77.48
1 000 ~1 225 CFE 80.28 65.17
<1000 CXIR % RA RBEE 67.87(850 C) 56.31(925 C)
BMMETEX (<950 C)FHE 76.64 42.05
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Fig.2 Morphology of fracture of steel U75V, SEM: (a) at 950 C, tough fracture; (b) at
1250 °C, fracture along grain boundary
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