5 7R W
SPECIAL STEEL 1

X Hr ST SR S iR P B T O =2

R, Xk, Fwest, & &, HEW, KEBAEA, Fwi
LT R b AR AR BIF ST [ A B 19 RER ARG 0 £ K 050023)

#  E 2R Gleeble3500 ARG 5 & ST L BE (SEM) LOLS4100 23 £5 1 S4BT L 4 AH S Sl BE A Z T AR T+
BOGAS RIS b B 5 i T 9 v 1R D 2R R BT T RGBS . AR TR 1A i (B e 40 B0 2 0. 038% T,
HHERANFE 700,800,900, 1 0001 1001 200 “Che RATHr5H B 439 h 396. 64.228. 07 ,113. 25.75. 15.42.97.25. 11 MPa
Kz 414. 85.238. 28 ,130. 59.76. 14 .44. 59.28. 09 MPa, X /& B T - (98 i vl 28 4k datolr RUSE PO 84 i 5K g 47c
PIRREE o A TR R , SRS IR A B, 280 1 B8R 0. 038% I, vh 4 84 ki B 6. 8O 4R w51 7. 124, il
gt IR AR W0 BB R IR - S e v B B A TS R R4 R A TR H 800 "CHEIR ] 900 “Co A, Ffi ¥ ] W]
SR AR ANTE 1 000~1 200 “CHT T U 4E 5 , 43 BN 47. 3%, 53. 9%, 46. 78% 12 5 5] 65. 64% ,76. 56% , 50. 26% ., B
s R I S 4% = T R ARALE 1 000~1 200 °CraiR A M

SRR PRI B L R WE R R SIS TS

DOI:10. 20057/j. 1003-8620. N250527  HESHES:TG142. 72

Effort of Rare Earth on High Temperature Thermoplastic of
Medium Manganese Wear-resistant Steel

Li Min, Liu Hongbo, Che Xiaorui, Li Jie, Huang Jiankun, Zhang Caidong, Li ShuangJiang
(Intelligent Steelmaking Innovation center of Hebei Iron & Steel Materials Technology Research
Institute Co., Ltd., Shijiazhuang 050023, China;)

Abstract: The high temperature mechanical properties of medium manganese wear-resistant steel with different rare earth
content had been systematically studied by using Gleeble 3500 thermal simulation testing machine, SEM (scanning elec-
tron microscope) , OLS4100 confocal microscope and metallographic microscope. The results showed that the maximum
high temperature tensile strengthen of medium manganese steel increased from 396. 64, 228.07, 113.25, 75.15,
42.97, 25.11 MPa to 414. 85, 238.28, 130.59, 76. 14, 44.59, 28.09 MPa respectively at 700, 800, 900, 1 000,
1 100, 1 200 C with 0. 038% rare earth content (mass fraction). This is because the addition of rare earths can refine the
grain size and increase the tensile strength. Metallographic experiments showed that the grain size of medium manganese
steel increased from 6. 80 grade to 7. 12 grade when rare earth content was 0. 038% compared with that without adding rare
earth. It was found that the temperature of dynamic recrystallization of manganese in medium manganese steel was delayed
from 800 °C to 900 °C by rare earth addition. In addition, the addition of rare earth can significantly increase the reduction
area (R. A.) of medium manganese steel at 1 000 °C-1200 °C increased from 47.3%, 53.9%, 46.78% to 65. 64%,
76.56%, 50.26% respectively. That is, the addition of rare earth significantly improves the high temperature thermoplas-
ticity of medium manganese steel at 1 000 ‘C-1 200 °C.

Key Words : Medium Manganese Wear-resistant Steel; Rare Earth; High Temperature Thermoplastic; Reduction of
Area; Dynamic Recrystallization
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Table 1 Chemical composition of medium manganese
steel %
e C Mn Cr Mo La Ce
M 0.888 7.88 2.04 0.334 - -

M-RE 0.925 9.04 2.13 0.337 0.014 0.024
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Fig. 2 Maximum tensile strengthen of medium manganese

steel at various temperatures
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Fig. 3 True stress—strain curves of medium manganese steel : (a) M steel, (b) M-RE steel
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Fig. 4 Grain size of medium manganese steel: (a)M steel, (b)M-RE steel
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ferent temperatures
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