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Abstract

Wear-resistant high manganese steel is the representative product of iron-based wear-resistant
materials. After proper heat treatment, it can obtain excellent wear-resistant properties, which
plays an important role in the field of wear-resistant materials. In this paper, the basic knowledge
of high manganese steel is briefly introduced, and the heat treatment process of high manganese
steel is mainly summarized. In addition to the traditional heat treatment process, new heat treat-
ment processes such as high pressure heat treatment and high temperature deformation heat
treatment are paid more and more attention.
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P AT AN BRI R AR AR A B, FE AT S E AL, HAERRN ). b T R AR
W8 R R AR AT P RE I RIS, SE B A T R IR R0 RE 7], MU AT, FRREK
WP IRAE A, DRI B B AR T 2 L TR s SRl R 248 BRERSEATIL[1] [2]. MmN TR E A
EYREEE T 25, A e L&A AU RE, 1A 2 B A RS F bR . 1882 4, JE[E A R. A. Hadfield
R T RIS, RIS SIS 1832°F J5, FMEIK A EIATE, R maniN
P, X IEGE NTRIR TR AT, — B A A0(3] [4]. UTAESR, B oSl 7 S ) S g R 2 A
b, R PG T2 SO AR SZ B AATE A . AR EN A T SR EEAE N, IR SR
BT UM SRR RGBT 2, NI B m AR AN T IR — 2%

2. BEMPERIANR

AN — TR Mn & 10%LL EREESWN, 22 ENkE, HUFHscaETRE. RiERE
BHTHIE AT FRAE (TB/T 6404-2017 KA S AN GBI SAE) SN 4 AL 5 oy KRB : W(C)
=0.9%~1.35%+ W(Mn) = 11%~19%+ W(Si) = 0.3%~0.9%+ W(P) < 0.06%- W(S) < 0.04%. 5 EFrir#E (I1SO
13521:2015 Austenite manganese steel castings) Fr#llE 1) 8 AR ERAN G 1 o B A R, KRECH: (C) =
0.75%~1.35%+ W(Mn) = 11%~19%. W(Si) = 0.3%~0.9%. W(P) <0.06%. W(S) <0.045%, fH[H, JL[E%%
H K By 2y K W iZbr e . o] W H BT SR A s 15 280 7 STzl

PEA R RN A GO B IR AR, BRIV IR A, R ANEAR R D BB, XAMIRES
THIE SRR R, TEEESH . 20— e T2 HRESALS, v LS 35— B IRAA L,
e i B PR TR S 1 R e AR B AR L SN TR RE ) 2 B o s i N LA 2 B BOR i e s A
FEIE R AN TRk, TR KRS, Ak 2] HB500 UL E[5] [6]. ZF MmN kAL N T
WAL LI, ZAELUR—BEZ BB N AMEE ) 2090, JFeEi TR S RS IR AR AR i A e, 28
P AEAL T AAR AL UL BhAS N ARK R L. Fe-Mn-C J57 FIRE AL i 25 2 BB, (238 — P
REWETE 70 S MRS S AR A B N AR AL B R [7] [8] [9] [10] [11]e 3X— [nl &L H 7l )5 2 A5 R AT A2 vt B $ T
FLHIFAT] )
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3.1. BGHRAIETE

3.1.1. 7KENLIE

IKIIAEEE 2 = AL G A FE 7 20, BB A I3 B — e I IR, RS RN K R s A 4. AR
i 1 AT7R ) Fe-Mn-C = JeHH B, AR5 IR 75 KT 900°C A4 e f5 31) B— i B IR ZH 41, — % 1000°C~1100°C,
T ICAR TR, o T38odke, S Ta&ammiN, ZiRE S AR m12]. 2diza
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Figure 1. Fe-Mn-C ternary phase diagram (Mn 13%) [15]
[ 1. Fe-Mn-C =JtHEE(Mn 13%) [15]
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Figure 2. Conventional water toughening curve of high manganese steels [16]
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REFHIRE16][17]. KA — R0 T2k an & 2 fros.
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SRl AL B T 25, 51 S AN Bk A A1 PR 2 w0 0% kA FH ) S ML G B, 3~5 ¢, JEEBE 210~390
mm, sEMMEIR, BRI, E<400CHilbTiR, FHLL 65°C/Mh FHlE, FHE 650°C~680°C i X3k,
B PL100°C/h FHEBERIE, LA 1.5~1.8 min/mm #EATRIE, /KI5 15 3] 5 — B AR 2171,

N T RUEBRACD 7853 i fe s 7K A BRI R v A 25U ORI TR SETR) o AR AR 7 2256, ORI IN ] — AT
FR4E A1 AT E15].

7=0.0165[1.27x(C+Si)] (1)
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Figure 3. Aging treatment curve of high manganese steels [16]
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Figure 4. Direct water toughening curve of high manganese steel castings [21]
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THEHM B T 2R E i ) UL ER S BB, HRERRTASRAR G, Ml FEIEmgE,
AR AR IR RS R, IR RS 2R EIHE [22]. BEENURAL . B3, B Rt 4= A Wik
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1500 M =4, B34 R BRI B 5 R I o5 B R 3 i nT A 31 80 J3 7oA E[23].

3.2. FTBALETE

3.2.1. BEHRLIE

PSRN T RBA T R R A T EERESG BT, SEBOREEN TS B, Joiss
HREFM R T A AN 2, DA i T ROAR A . AR AR SR 7T 24 ] JLEER, s IS BORAIZHT N H]
TREMEIRAE L, A 5w R T Z R i B ATHIE . MR SCHR[25] [26]k3E, 1Em
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fio AT L IR AAAR B A i AN PR AR 2 1 LR, AR OR SR A B T 2 i — ARnigte
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SR, F = RENAE 1050°C N R4S 25% )5, FHT /KB T2, 5 EHK PN s N LRt L,
HPrhram i . Wra R, il o IR E T 32%. 60%-. 46%, JF HAS2 T H N gn/ Mo s, FLiF
SRR I R o (HR BT 85I A R N VR TR B R A, AR TR RE A2, FE SRR T2 A = o LA ) AR
TEARE 5T R SR TV AR I T 20 N AT A B, I BT s — s R AT
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