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Fig. 1 Rare earth silk wrapping machine
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Table 1 Test sample number and chemical composition of manganese steel

N A {E ] = o wel%
AR EFAMAL e °
1% C Si Mn S P Cr RE
0.2 Y02 1.18 0.60 11.9 0.006 0.044 1.86 0.019
RS 2T
" . 0.4 Y04 1.25 0.65 11.83 0.008 0.042 1.84 0.025
BRI
0.6 Y06 1.28 0.62 11.77 0.009 0.035 1.91 0.047
I 7 0.2 C02 1.22 0.63 11.79 0.011 0.039 1.88 0.016
1. A
AL 0.4 Cco04 1.19 0.58 11.58 0.015 0.045 1.87 0.023
IDAMEINIINES
0.6 C06 1.23 0.66 11.93 0.012 0.038 1.96 0.035
K00 1.19 0.61 11.88 0.024 0.044 1.89
A 0 K01 1.22 0.68 11.84 0.022 0.041 1.88
K02 1.25 0.61 11.86 0.026 0.042 1.85
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Fig. 6 As-cast microstructure ( unetched )
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Table 2 Mechanical properties of specimens

AR ) JASE% WFE S Bk E/MPa 1% whilif/ (3 em?)
L 0.2 Y02 645 33 129
L 0.4 Y04 685 35 132

0.6 Y06 698 37 133

I 0.2 C02 655 29 120

N 0.4 Co4 644 25 119
TR 0.6 C06 655 28 117
K00 638 25 115

AR 0 Ko1 641 26 118
K02 632 24 114
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Fig. 9 Fracture morphology of impact specimen treated by yttrium rare earth modification line
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Fig. 10 Fracture morphology of impact specimen treated by light rare earth modification line

El1l REHLTZEGIBHF O
Fig. 11 Fracture morphology of impact specimen without modification treatment by rare earth alloy
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Fig. 12 Analysis of fracture slag inclusion of yttrium rare earth modified specimen
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Fig. 13 Analysis of fracture slag inclusion of light rare earth modified specimen
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Table 3 Wear resistance data of specimens

VR JE i /g S I T A1 9%
Y02 193.437 193.333 0.054
Y04 194.205 194.112 0.048
Y06 194.25 194.169 0.043
C02 182.793 182.671 0.067
Co4 181.293 181.181 0.062
C06 182.083 181.963 0.066
K00 179.321 179.177 0.080
K01 180.236 180.104 0.073
K02 193.981 193.845 0.070

®4 REERAEEE

Table 4 Sample hardness before and after wear

R EESIHTHBS JERUTHBS
Y02 107 457
Y04 100 442
Y06 107 425
co02 128 404
Co4 114 418
C06 119 410
K00 123 370
Ko01 119 361
K02 124 371
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Application of Yttrium-Rare Earth Complex Multi-Element Alloy Modified
Cored Wire to High Manganese Steel

LIU Yan-ping, YANG Qing, ZHU Fu-sheng, ZHANG Zhi-yong
(Longnan Longyi Heavy Rare Earth Science and Technology Co., Ltd., Ganzhou 341401, Jiangxi, China)

Abstract:

High manganese steel was modified and refined by using two kinds of modified cored wires produced by
yttrium based heavy rare earth and light rare earth in order to study the effects of different kinds of rare earth
and different addition amounts on the impact toughness and wear resistance of high manganese steel. The
results show that the impact toughness and initial hardness of the samples with and without rare earth modified
cored wires treatment have no obvious change, but the elongation of samples treated by yttrium based heavy
rare earth modification line is significantly higher than that without treated by rare earth modification line.
After refinement treatment by yttrium based rare earth composite multi-element alloy modification line,
the work hardening ability and wear resistance of high manganese steel were significantly improved; after
treatment by light rare earth modification line, the wear resistance of the samples increases by 10%-20%
compared with the high manganese steel without modification treatment, and the wear resistance of the
samples treated by yttrium based rare earth composite modification line is 20%-30% higher than that of the
samples treated by ordinary rare earth modification line.

Key words:
yttrium-based heavy rare earth; cored wire; modification; multi-alloy; high manganese steel; work
hardening
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