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Development of High Quality NM360 Wear-Resistant
Steel for Vibration Wheel of Roller

Yao Zhou',Lin Hongyan'? ,Deng Xiangtao® , Yu Guangyuan' and Xu Wei'
(1 Technical Center of HBIS Group Han Steel, Handan 056000 ;
2 State key laboratory of Rolling Technology and Automation,Northeastern University , Shenyang 110819)

Abstract The wear-resistant steel NM360 (/% :0.10 ~ 0.15C,0.50 ~ 1. 50Mn, < 0. 001P, =< 0.008S,0.20 ~
0. 50Mo,0. 015 ~ 0. 03Nb, 0. 018 ~ 0. 15Ti, =0. 035Als,0.001 2 ~0.003 0B, <0. 008N, <0.0003H, <0.0030) 32 mm
plate for vibration wheel of roller are designed and developed. After quenching at 900 °C + tempering at 200 °C, the structure
of steel is tempered martensite with tensile strength 1 150 ~ 1 182 MPa, elongation 15% ~ 17. 5% ; impact energy 150 ~226 J;
surface HBW brinell hardness value 385 ~402. With cold bending diameter 32 mm,and bending center angles 45°, 90°, 150°
and 180°,the bending test is all qualified. After welding with GM120 welding wire, the tensile strength of the welded joint is

1 052 MPa,the impact energy of the weld is 58 ~63 J,and the HV hardness value of the weld is 390 ~396.
Material Index NM360 Steel, Vibration Wheel, Weld-Ability, Cold Bending Performance
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Table 1 Performance requirements for NM360 steel
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Table 2 Chemical composition of test steel NM360 /%
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Table 3 HBW hardness value of test steel after quenching

T s mMIBE/ FEAmM#B B HBW {8
mm C BHEl/min g 2 3
1 32 850 65 K#& 368 371 355
2 32 900 65 A% 400 403 395
3 32 950 65 &k¥ 362 372 390

K1 850 °C(a),900 °C(b) #1950 C (c) A K ML WAL
Fig.1 Microstructure of test steel quenching at 850 °C (a) ,900 °C (b) and 950 C (c¢)
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Fig.2 Effect of tempering temperature on hardness and impact energy (a) and strength and elongation (b) of the test steel queched
at 900 C
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Fig.3  Microstructure of test steel quenching at 900 “C and tempering at 150 C (a), 200 C (b), 300 °C (¢) and 400 C (d)
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Table 4 Mechanical properties of NM360 steel 32 mm

plate quenched at 900 °C and tempered at 200 °C

&/ =20CV -
ETRE? 1160 15 150 190 175 385 393 390
2% 32 1150 16 170 200 198 390 395 393
3% 32 1182 17.5 210 226 195 402 385 398
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Fig.4 Morphology of NM360 steel 32 mm plate cold bending with 45° (a), 90° (b), 150° (c¢) and 180° (d)

385 ~402 ,HBW & h{E N 17,

SRRWHAHTARBERELMT, FHD
PRt A SR 40 /40 4R , B4 AR 4% I R AR B (BT BE
0.2 ~0.3 pm, BERMARMEEN S5 ~6 pm, LR
FEIA R T4 8 ~10 pm # TiN BT HYI
2.2 LRSI

AWE XK R CB/T232-2010 ALETER 5
4 BW-1168 gytRiRtiss 5 il bl B 34T, RAIE
TR, WS N 35 mm, B.LHARN 32 mm,
Ll MR 45°.90°,150°F1 180°, &5 ih i FE R T 58
W, TR B EG . BHEERE 4 P,
2.3 REERERN

WEEH P BRI, R 2 532 mm BiXK
BT R A R, SR L2 R R BB GM120; SR 4%
T A 80% CO, +20% Ar BAE SRR R R
Pk 240 A, BREWIEN 27 V; BEEE RN
35 em/min;EE RN 120 ~ 150 C  SBEEFREA
RBMRPTRIE, WES5 TTLES, BEE&FTE
BESM R SRR R v E R B A P
LRRTE R, B HEEL YL BIIRE N1 052 MPa, R 48 oh
&l 58 ~63 J, Huma X rhdi T 101 ~ 198 J; 48
S5/ HV BERE{H N 390 ~ 396, WX HV 6 {H
H366 ~375,

#5 HREMEEEREEE
Table 5 Performance of test steel after welding
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