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mm JEAR A = T WA K 90 t EAF-LF-VD-180 mm x 1 330 mm $F 3% 4&-%L %] 30 mm #7-950 °C %k ,350 °C [&] K ,
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JEHRBE 830 ~920 MPa, ${HITRET 030 ~ 1 120 MPa, JEH128 10% ~ 15% , HLA RITH 2R,
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Deformation Behavior of Wear-Resistant Steel
NM360 at High Temperature

Li Long', Zhu Zhichao® and Zha Chunhe’
(1 Technology Research Institute, Yinbang Clad Material Co Ltd, Wuxi 214145
2 Materials Research Institute for Energy Equipments, China First Heavy Industry, Tianjin 300457 ;
3 Metallurgy Industries Information Standard Research Institute, Beijing 100730)

Abstract The production process flowsheet of tested steel NM360 (/% 0.17C, 0.38Si, 1.28Mn, 0.014P,
0.005S, 0.23Cr, 0. 14Mo, 0. 02Ti, 0.04Al) 30 mm plate is 90 t EAF-LF-VD-180 mm X 1 330 mm slab casting-rolling to
30 mm plate-quenching at 950 C and tempering at 350 °C. With using the Gleeble-3500 thermal simulation testing ma-
chine, the deformation behavior of wear resistant steel NM360 at 900 ~ 1 200 °C with strain rate 0.1, 1 and 10 s~' has
been studied to define the thermal deformation equation and the hot working map of steel is established. Results show that
the flow behavior of steel NM360 at thermal compressing deformation could be well described by the Zener-Hollomon param-
eter and the calculated dynamic activation energy is 305 k]/mol. With increasing temperature and decreasing strain rate,
the efficiency of energy dissipation gradually increases; as at 1 100 °C with strain rate 0. 1 s, the efficiency of deforma-
tion energy dissipation is up to max value 0. 34. The wear steel has better deformability at 1 070 ~1 170 °C with strain rate
0.1~0.5s"'. The production results show that with oplimization process- 180 mm casting slab heating at (1200 =
20)°C, beginning rolling at (1050 £10)°C, finishing rolling at (950 £10)°C to 30 mm plate, water cooling, tempering
at 350 ~550 °C for 1 h, the NM360 steel HB hardness value is 368 ~ 385, yield strength is 830 ~ 920 MPa, tensile
strength is 1030 ~1 120 MPa and elongation is 10% ~15% , it has better mechanical properties.

Material Index Wear Resistant Steel NM360, Hot Compression, Activation Energy, Hot Working Map
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Table 1 Chemical composition of tested steel NM360 /%
C Si Mn P S Cr Ni Mo Ti Al
0.17 0.38 1.28 0.014 0.005 0.23 0.034 0.14 0.02 0.04
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Fig.1 Schematics of hot compression test process of steel NM360
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Fig.5 Hot work map of steel NM360, superposition of energy
dissipation and instability
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