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Fig. 1 Technical roadmap of China’s foundry wear resistant materials
industry
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Fig. 2 Technical roadmap of China's foundry wear resistant materials industry
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Tab. 1 Material grades and main chemical compositions of austenitic manganese steel castings W /%

RS c Si Mn P S Cr Mo Ni w

ZG120Mn7Mo 1.05~1.35 0.3~0.9 6~8 <0.060 <0.040 — 0.9~1.2 — —

ZG110Mn13Mo 0.75~1.35 0.3~0.9 11~14 <0.060 <0.040 — 0.9~1.2 — —
ZG100Mn13 0.90~1.05 0.3~0.9 11~14 <0.060 <0.040 — — — —
ZG120Mn13 1.05~1.35 0.3~0.9 11~14 <0.060 <0.040 — — — —

ZG120Mn13Cr2 1.05~1.35 0.3~0.9 11~14 <0.060 <0.040 1.5~25 — — —

ZG120Mn13wW 1.05~1.35 0.3~0.9 11~14 <0.060 <0.040 — — — 0.9~1.2

ZG120Mn13CrMo 1.05~1.35 0.3~0.9 11~14 <0.060 <0.040 04~12 0.4~1.2 — —
ZG120Mn13Ni3 1.05~1.35 0.3~0.9 11~14 <0.060 <0.040 — — 3~4 —
ZG90Mn14Mo 0.70~1.00 0.3~0.9 13~15 <0.070 <0.040 — 1.0~1.8 — —

ZG120Mn18 1.05~1.35 0.3~0.9 16~19 <0.060 <0.040 — — — —

ZG120Mn18Cr2 1.05~1.35 0.3~0.9 16~19 <0.060 <0.040 1.5~25 — — —

a: MASEY . Ti. Nb. BFMIREZIGH,

F2 BRRAENR EGHE AR A hEiEae 700

Tab. 2 Tensile and impact properties of austenitic sso| @ il i

manganese steel and its castings il o
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ZG120Mn13Cr2 =390 =735 =20 >96 Ty
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Fig. 3 Wear hardening curve of manganese steel under 1 J impact
energy of impact abrasive wear testing machine
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Fig. 4 Wear hardening curve of manganese steel under 5 J impact
energy of impact abrasive wear testing machine
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Tab. 3 Grades and main chemical compositions of wear resistant white cast iron and its castings W /%
eS| fif= C Si Mn Cr Mo Ni W  Cu S P

BTMNi4Cr2-DT 2.5~3.0 <038 <0.8 1.5~3.0 — 3055 — — <0.10 =<0.10
BTMNi4Cr2-GT ~ 3.0~3.6 <08 <08 1.5~3.0 — 3055 — — <010 <010
Bt e i BTMCrINi5-DT 2.4~2.8 1.5~2.2 0.2~0.8 8.0~10.0 — 4055 — — <0.06 =<0.06
FRE N BTMCIONi5-ZT  25~35 15~25 0.3~0.8 8.0~10.0 —  45-65 — — <006 <=0.06
BTMCrINi5-GT ~ 3.2~3.6 15~2.2 0.2~0.8 8.0~10.0 —  40-55 — — <006 <=0.06
BTMCr2 2.1~3.6 <15 <20 1.0~3.0 — — — — <010 =<0.10
BTMCr8 2.1~3.6 15~2.2 <20 7.0~10.0 <30 <10 — <12 <006 =006
BTMCr12-DT 1.1~2.0 <15 <20 10.0~14.0 <30 <25 — <12 <006 <=0.06
N BTMCr12-GT 2.0~3.6 <15 <20 10.0~14.0 <30 =25 — <12 <006 <=0.06
[ 0k BTMCr15 2.0~3.8 <12 <20 14.0~18.0 <30 <25 — <12 <006 <=0.06
BTMCr20 2.0~3.6 <12 <20 18.0~23.0 <30 <25 — <12 <006 =<=0.06
BTMCr26 2.0-35 <12 <20 23.0~30.0 <30 <25 — <12 <006 <=0.06
BTMCr35 3.0~5.0 <1.0 1.0~3.0 30.0~40.0 <15 <10 — <12 <006 =<0.06

a: AIAIAMEV., Ti. Nb, Zr, BFIREZILE,
F: MR, DT “ZT7 R “GT” ke ke’
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Tab. 4 Hardness of wear resistant white cast iron and its castings

Sl des
25 i A E A R R Ak T Al A2 [ A A3 AR K2

HRC HBW HRC HBW HRC HBW

BTMNi4Cr2-DT =48 =480 =48 =480 — -

A i BTMNi4Cr2-GT =50 =510 =50 =510 — —

S 1 1] 654 BTMCr9Ni5-DT — — =49 =500 — —

BTMCrONi5-ZT — — =53 =555 - —

BTMCrONi5-GT — — =57 =630 — —

BTMCr2 =45 =435 — — —
BTMCr8 =46 =450 =56 =600 <41 <400
BTMCr12-DT — — =50 =500 =41 <400
e it B BTMCr12-GT =46 =450 =58 =650 <41 <400
ek BTMCr15 =46 =450 =58 =650 <41 <400
BTMCr20 =46 =450 =58 =650 <41 <400
BTMCr26 =46 =450 =58 =650 <41 <400
BTMCr35 =48 =450 =60 — <41 <400

TEL: 9 TR E EL(HRC) RIS [ A BE fEL(HBW) 22 [0 AT AR B8 P X L L, 30k 79 ol 2 1z e 7 1

20 SR IR E 40 % &b B RS FE AL 28 iR (1992 %
T3 A1 FC A T B It 4 Fre AR (s HBWB50.,

SRR ICECFISEF ST . AIaNENbiT
SEHE (4.8%C. 35% Cr. 0~1.0% Nb) ®, FE
HRC65, THROmdHIAES.19 J ( KA150 Jhdidie
M), RACHMFESIES . RESEEGNEHHHIMN

EUHERSD RS . IHRDNFSIRERR
Y0 N FR TR R PR TR EE A EE R R RYIE 3 SR i A4 A
AEEMER TRARERIRE, BEXSNAO=E
FERL B TSI B B AR A FE B AT

(a) 0.48%Nb
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Fig. 5 Increasing the Nb content promotes the primary carbide morphology of hypereutectic Cr35 high chromium cast iron to trend towards finer
agglomerates
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Fig. 6 Vertical grinding roller lining plate and the cross section of grinding roller lining plate obtained through directional solidification crystallization
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Tab. 5 Grades and main chemical compositions of wear resistant steel and its castings W /%

S fiZe C Si Mn Cr Mo Ni Cu S P
ZGM30Mn2Si 0.25~0.35 05-1.2  12~22 — — — — <0.04 =0.04
ZGM30Mn2CrSi 0.25~0.35 05~1.2  1.2~-2.2 0.5~1.2 — — — <0.04 <0.04
ZGM30CrMnSiMo 0.25~0.35 05-1.8  05~18 0.5~1.8 0.2~0.8 <05 — <0.04 <0.04
ZGM30CrNiMo 0.25~0.35 0.4~08  0.4~1.0 0.5~2.0 02~08  0.3-2.0 — <0.04 <0.04
ZGM40Mn2CrsSi 0.35~0.45 05~12  1.2-2.2 0.5~1.2 — — — <0.04 <0.04
ZGMA40CrNiMo 0.35~0.45 0.4~08  0.4~1.0 0.5~2.0 0.2~0.8  0.3~2.0 — <0.04 =<0.04
IENERTVN ZGM42Cr2Si2MnMo 0.35~0.48 15~1.8 0.8~1.2 1.5~2.0 0.1~0.5 — — <0.04 <0.04
it R A ZGM45Cr2MoSi 0.40~048 0.8~1.2  0.4~10 1.7~2.0 0.8~1.2 <05 — <0.04 =<0.04
ZGM25Cr10MnSiNiMo ~ 0.15~0.35 0.5~2.0  05~20  7.0~13.0 02~08 03~20 <10 <004 <0.04
ZGM45Cr3Mo 0.40~050 0.4~1.0  05~1.2 2.5~35 0.2~0.8 <05 — <0.04 <0.04
ZGM30Cr5Mo 0.25~0.35 0.4~10  05~1.2 4.0~6.0 0.2~0.8 <05 — <0.04 =0.04
ZGM40Cr5Mo 0.35~045 0.4~1.0  05-12 4.0~6.0 0.2~0.8 <05 — <0.04 <0.04
ZGM50Cr5Mo 0.45~055 0.4~1.0  05~12 4.0~6.0 0.2~0.8 <05 — <0.04 <0.04
ZGM60Cr5Mo 0.55~0.65 0.4~1.0 0.5~1.2 4.0~6.0 0.2~0.8 <05 — <0.04 <0.04
ZGM32Cr2Si2MnMo 0.25~040 1.0-25  05~15 1.5-25 0.2~0.8 <10 <035 <004 <0.04
U Pt 5 ZGM45Cr2Si2MnMo 0.40~050 1.0~25  0.5~15 1.5~2.5 0.2~0.8 <10 <035 <004 <0.04
g ZGM®65Cr2Si2MnMo 0.50~0.80 1.0~25 0.5~1.5 1.5~2.5 0.2~0.8 <1.0 <035 <0.04 =<0.04
ZGM45Cr2MnMo 0.40~050 0.4~1.0  05~15 1.5~25 0.2~0.8 <10 <10 <004 <004
POt ZGM60Cr2MnMo 0.50~0.70  0.4~1.0  05~15 1.5~2.5 0.2~0.8 <10 <10 <004 <0.04
Ll ZGM85Cr2MnMo 0.70~0.95 0.4~1.0  05~15 1.5~25 0.2~0.8 <10 <10 <004 <004

a: AV, Ti. Nb, Zr, BFIREZ L,



F

13 =] Founore TEREA

6 ISR H 5 HORE B AN
Tab. 6 Hardness and impact toughness of wear-resistant
steel and its castings

X o R bl e g
gl JE-S . = =
JE'HRC  fEEKV, [0 HKW,/
ZGM30Mn2Si =46 =10 —
ZGM30Mn2CrSi =46 =10 —
ZGM30CrMnSiMo =46 =10 —
ZGM30CrNiMo =46 =10 —
ZGM40Mn2CrSi =50 — =25
ZGM40CrNiMo =50 — =25
Ik _
o ZGM42Cr2Si2MnMo =50 — =25
T
ZGM45Cr2MosSi =50 — =25
ZGM25Cr10MnSiNiMo =40 — =50
ZGM45Cr3Mo =45 — =25
ZGM30Cr5Mo =42 =8 —
ZGM40Cr5Mo =45 — =25
ZGM50Cr5Mo =47 — =15
ZGM60Cr5Mo =49 — =10
ZGM32Cr2Si2MnMo =40 =20
DU )
ZGM45Cr2Si2MnMo =44 =15 —
T S 7 .
ZGM65Cr2Si2MnMo - =48 =10 —
) ZGM45Cr2MnMo =30 — =35
57 SIIN
ZGM60Cr2MnMo =30 — =25
i
ZGM85Cr2MnMo =32 — =20

a: FEIFWT AT RE 40 % A AR RE N ANIS T 2R R (A 92 % -
H: KV, KWy IR VALEE ORI JC B O aRE (8 2 mmi3tig
RTINS ol h W IR

i ESNIEF I LR L &, FEE ST A ER
WIAE, LSEAPHRESSHNG, ZENeTE
HEEHRCA7 . 5~55F0h = # 1HEKW, 50~250 SEEIRIERE,
R iz 40 e] 2B MR T M B g 2 b E R R Tk,
EERFERII=.

MR ARAHESEAZ —E2SEURMES SN
Ko MPEEBRERTR, MENINIANEESGETE,
TMURSINERENE, TR INEIRIEAERMNEREW
MR, GEARESEIN30CrAMnSIMOREFI S A LS
£4N30CrMnSiMoRE, 7E1 JFI5 JAUheh=1 . R
BRI hEER ERANESR (E7) £, 755N
LRSS WP EERBAERIES 20%LL L, FEEN
ERECEERS, TIARPRENSIREDIES
50%LA . MEE6LEIIL, SRS (#015)
BEADEDES LD RAESEMNAE, mI
MR ER TR N AR SRR S NEIRELE
LEDERAREEENNS, BREAYMRET, SE
BRSNS EAFTEESINNMEETNMESDR
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Fig. 7 Impact abrasive wear test results of martensitic medium-alloy
steel and low-alloy steel
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Fig. 8 High hardening wear-resistant alloy steels applied to five typical
impact abrasion conditions respectively
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Tab. 7 Grades and main chemical compositions of wear resistant ductile iron and its castings Wg /%
PR Jgg C Si Mn Cr P S
HELRVE IV IR BRI R S5 BT QTML-1 3.2~38 2.0~3.0 2.0~3.0 - <0.05 <0.03
TRV HIVE I FMER A kA QTML-2 3.2~3.8 2.0~3.0 0.5~1.5 - <0.05 <0.03
ST K BRI ER B QTMD-1 3.2~3.8 2.0~3.0 0.5~1.5 - <0.05 <0.03
AV S5 L VAR L PR ok B R QTMD-2 3.2~3.8 2.0~3.0 05~15 - <0.05 <0.03
SRV K S A R AR A QTMCD 3.2~3.8 2.0~3.0 0.5~3.0 0.2~1.5 <0.04 <0.02

a: AAVFMAGEREMo, Cu, NiZLEMBHEYV, Ti. B, RE. Mg&ocK, HERIEMMg=0.03,
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Tab. 8 Hardness and impact toughness of wear-resistant ductile iron and its castings
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Tab. 9 Grades and components of wear resistant ferrous matrix composite material castings
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Tab. 10 Hardness of the hardenites of wear resistant ferrous matrix composite castings
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chromium cast iron in the upper left, ZTA in the lower right, and
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BRIeSHEEGHRZRARELNE SR KN
FRIE 5 E = B eUFTIT A M 5Lk .

2.7 MWEMHEIZHRA

T HER AR RFIRA, (EMd Rk E R
SNERENNREERS. BEERERNRIETHE
&AM AREIENT

NxmaELZ2RDTRET RAR, TN
EEXPIE MM R E . AODIFAE]E, [N]. [HIFO[O]AYHZ
&, IR HECER .

ENEN, MEDMEHRDNEARRNAE. K
RIS R KIIE, (efEIRF BB IEESHL .
MY EE SN E A 2 BEaRERINWE, KREIHEX

» [)
gﬂhﬁﬁﬁ FOUNDRY

&R, MBLHEHNARETVIEEE . MENKEEMIT
NERRNBUMEBEREE, HENEFNRERE
WeBR B . MiEE QBRI NERCYE
MERMXATHERE . RBREE A EN E
RFH R R RAE— S . MEINEKEG SR
BRERE RPN HROES, KEISEVM
PEET

2.8 MEMHRLIETZRAK

TP AR RFIRA, (£l E Nk E R
SMNEREGNERS . B8 B RERRMERHAL
RN ARG o

BRI NRZE, KREKKEKER
NEAREREMKERLIDNE. SBHEXGIER
HBRNEGEK . B IRIFASIFINA, TEERY
RSB RIRAO Nk RE RN . REAFIREKI
AR ERRSEXRPEMENG LN . KB A
IEXEIRKIXARISEIRZIAGE o R R BT ELA0E
IR A KRS R FFASEE .

MY SRR B B RN AKX R AR R EHE
L, FFRIRE TR AR IN A K FI L I AR
BHRE. PINERTSERERLIER D EMRE
HERMEEY,; SENAALERESWERD, #
IRFEREBRKM S ERER; ERTSENKEIL
BR=45 0 FRaTRAPRGESRENNE; S
EINENKIR, KSHREF, BERSSEINFHRIS
aitee (S, SERELREN) , ~EEREILS,

E13 ERTSERAKIIERN =475 ek R TR AR IR S 2R R A
Fig. 13 Application of three dimensional horizontal moving frame type “heat treatment bench vehicle” for water toughening treatment of high
manganese steel parts

2.9 NERSEHAMIN THAR
EEKRAEIE R S BE T B SN SX 5 ALY 00 T
RAREST AN . SR¥BETIENFATRER,
BHRMMTITZHRMMA, BRT SEREMNEH
(HRC=50) MELAZEHINNTAIMERE .
SEESEERE (HRC=60) AILABZEHII
T, flEkRIFESHE, YENERSERN

wRE.

SNTEEENSERE T LB ERINNT,
PUANEHETCRAR L FL B2 SRR EE | SRTUARL SR

&
=<J o

3 ERIAMRSTIERTRE
MR BTN AR

(1) TWEMEBERTRESRZE, MEFsELL



F

Vol.74 No.6 2025

13 =] Founore TEREA

NIRRT AR . R (1R ) B
BEIRTR, flal. [uxmiieEsE. |JRmm (R)
BREMERTR, . EXREMEMNFE.
By LET MIXEE. BEXSNH=FERERT
. BN TNENBRSER . /INREERER
T, Buan: 7Kl MR BREVEIR SR .
sh/NREBIRERER TR, fli0: 2B WEKE
BRI, KPEBIRERNERTR, flu: £&
B ENSIRSERR. KhEEEITUERERT
5T, BIan: FLEAEERISIMR . pTEHRRIE S EREIR T
s, BN ShiE. ESLAIIRGE . SIREMERTR,
IR0 RS IRIRIRRIA TS . AhEER+ERERE
BERTR, BIa0: KX 2RISR

(2) PAHFIEAEAE SERIX RSB T
WWERERTR, FiHHENERNTSE, B
DERERTFNMEAR, SBMN. fla, BKFsSh
EEEEMEMHRRAER SIS TRARFOEH
RN, HYEMEFREEMERIRT,
PREIFUACIEBIs B BRG], PIRIMAE T E
RIS, FASTWRMERS .. LTRECRILIRE
IEFERN BRI AR ER R SEF

4 FENERTEEM S SEEREN
(¥

1553k, NG BRI SHET I SE IS
9, ERFFRINESMERNAM R . Hit
BASRIERINENBIES, BOTmEM R
MRARERIERNENERZXEL, BEM R
RAR RN ERINE

EI15FR, MEMRHTI +5EWXERA
MERSEFNA, TUARNERMFRLEIED
FEAAHXBRAR LA SRR AR, BEITHH
BmEETW A AR AR R EHHMARTER
o, BYRIERKENINE. E. SIMKRES
BB, ¥ AHUEARRFRESTIWFIHEFSM
B, MmiEress et E ki Bk S %
FREIRE

1553k, NREMSIZEHE N EV R S %
FREMRRER, SEERETE TN EMR S
HFR RS . 2011 2 EHFERECHAZR
S EMRFRELX TIEAR; 20128 KT ENTE D
SEREFEVEBENDSBAMRIRESIELIE; 201845
i 2 EFESIVEN R ARZREMEM R SH GO
ARZR% (SACITC54/SC8 ) ; 2019 Rk iz EH LU
WIinEW I AREZER =S BIEMFI TEA (SAC/TC88/

WG3) .

1553k, ERBTT RGN EM RS54
RIERIFTERFHELT, 55 R2ETII AR
HERAREMES, EFeFlr=lit=, 25K E
MM EM R SHEEHIRECARREZZERNRINERINE
(GB) MM T ARAE (IB) , EEIEMEH R
FlaE (YB) o 2% (JC) . BB (DL) FIskiE
(TB) HTlltmEURFEHFEDS (HAR) frE
(TICFA) . RItrERSTI I SESEM, X5
Bt BRI E =S R A

(1) Ex¥FrfE 1010, GB/T 5680—2023 { B
RERINEEF ) . GB/T 13925—2025 ( FlE=aiNE
fH) . GB/T 8263—2025 ( IfEAO%HH%MHE) (&
FHIE1TGB/T 8263—2010 (IRELOEM ) F1GB/
T 24597—2009 ( $HIBIBRIMEHE MG ) ) . GBIT
17445—2022 ( $51EEEEK )  GB/T 26651—2025 (ffif
BN ) . GBIT 26652—2025 ( MiERE &kl
) . GBIT 32219—2025 ( BITVEN] HBHIEEER ) .
GB/T 31205—2014 { My EMmI THINEEH ) (114120255
1817 ) . GBI/T 33939—2017 ( sz zUIREEN BEIRSER
PSR RS ) (11XI20255H1&81T )

(2) MmmlingE (SREEZSVNHEE ) 9
M. JBIT 11843—2014 ( M EEIRERE|EEXF) (14
2025—20264E1&17 ) . JBIT 11001—2019 { BREHLA
HEIEATIR B RSE) . IBIT 6880.3—2014 ( RAH
14 B35 REMEMEOSERME) . IB/T 13653—
2019 (HETCHEREN ShistEk RS ) (114)2025—
202655817 ) . JBIT 13654—2019 { s stAEmEl]
IEIRGE FAREME) (11%)2025—2026 54817 ) . JB/T
13675—2019 ( BTLEN] SRStttk AR ) (iTx)
2025—20265E1&1T ) . JB/T 14325—2021 { SRTCHZAEH
SR FEARZRMAE) o IBIT 14273—2021 (7 LSRN
1S3 FEAREA) « IBIT 14604—2025 ( B #EREEEH
GLEABERORGREEE ANSE ) .

(3) FEHENS (INSEMEMRSHESE ) BIR
R 18I0, (HFEBPHESSmidlanikx) (T/
CFA 010604-1-2012 ) . { MyEENsL mTIAIR S E )
( TICFA 010604-2-2014 ) . ( SEZCEEREN] $HiSHESL
REZHEY) ( TICFA 02010204-1-2014 ) . { ENEN, &
B AR ) (T/CFA 02010204-3-2014 ) . (i
EfifihiEekE ) ( T/ICFA 02010204-2-2015) . (&
FHIUHERRYL SEERE FRE:F) ( T/CFA 02010204-
4-2015) . (NEEMRLDEER BRI S E) (T/
CFA 010604-3-2016 ) . (MIEmM#INSEM) ( T/CFA
02010204-5-2016 ) . { MHEMm B ) ( TICFA
02010204-6-2016 ) . { Mkt Rb TR EIRER BRI



2025 SE6HAIET4AE

§9757%) (TICFA 010604.05-2017 ) . ($5:EFBHARE
) (TICFA 0202050201.02-2017 ) . (&@EM K=
ARERERINIE L) (T/CFA 010604.06-2018 ) .
(11N HFiE g RE M) (T/CFA 02010204.7-
2018) . (MEBRFBESEFNEG FAREME) (T/
CFA 020102048-2019 ) . (#51&5=®ENELIE) ( T/ICFA
020101161-2020) . ( WU FIRZNIRBEHK
BEER ) ( T/ICFA 020101242-2021) . ( &SRk IREHS
k) (TICFA 020101243-2021) . (EEUETIRTEN
) ( TICFA 020102049-2022 ) .

HENET BRI S H R E R RER R R
ERERNRE, #HEohiNem B R R RS54
FROELESEFNE . TN EM S ST
CHIES T, MERIERFENTMEITRENA,
BIFLL “BET o “BEHDET AORRMEEE X
1BiR, —ERERMREMEIAMN BN ST EE AN
BEEir. TLIERT, RIERRERNSIE, IR
I RAT W P R RAOHE R, ATHE. 28
05 |1 GRENsAmI BB BT AR B

5 N EMHSHEEHIIRANE
%

(1) R B S HEEH T IR 238 5
15 . MEFGHHRIATFRLE; BirxRERE
PREA 5 s I EE ORI, ERERBEF RS
RESRI NI E T8 SHEH I AIDkEL; M
T RIRAND . WEGRARCIFAEN~RRES
FiEE. BB SH, ZE RN EDRS%
TP ESKIESE: k. EFRNBSRE
IR E R R H M, iEESamhEi (fiE
R TR T ) MmN,

(2) WM B SHEG PR AR R RS E
LIRSS E N BRI IBEGEF XA, BEEE
BMRKEBOEFRAR,; URSRNESFHRIER
RO A RIZEIRAR; Ry (BER) SERK
R, SEEIHESBEGREAN, SBUEMWESS
NGRS, BEBTR ST FAIRENEE
MERESHHRIRA; B ASTMFRIRBRA;

SEH:

» [)
%E'Lﬁ_,é"‘%ﬁ FOUNDRY

My EESNSE BRI, MRS EFIERIZ A
LI 3 3951 0 BARRI AL B R LASES J9 B ARAY
FHSHERALIERA;, SEIMRIVFEFRLLIE
BAR CfbmEe |Bd. Sk, BiE) ; MEHES
BEERAR; AT T E RS INNIRHEIERA .

TImE KA. FEENTRERERERENR (&
BR) ) IRIBIE SRR HIS S AR R EE,; g
JESNFNE A R B EETUBRIR AL SL I ERRI

(4) MERTHEM R SHEE RTINS . &8
DUHAIE, W FIRFKSHAYRIKIFIREF K
. WEE (WEHEE ) H1H. FEERSER;
AR, W SHRBSRBFEREXRIRM
AR ETRH AIBIEXE S ST, KELD IFF
1, HENKMEHSHEH T mBAREREFHE—
£,

(5) WM EM R SHEG IR REEE . B @
Rk HIpSWRED, BHMEFEHEIVXIFHE
H; FmRENMEMNILE, EEKTFSHMEEFE
WHBEES BT, FUERERS; BIIIKIA
RGN, BESBHIEER, BUFIMLE, il
REWREEKFERTA,; BIBERNEEEERRER
5LiE; EWRINENF R AR AR ST AR
&; BWRNEMRLATFE. RieTFe. B58R5T
BRRASER; EWAINERERFENTRITILY
WEXSFRAVRIRLE . STE . IRSMSIAER; Bl
NENF mirtnErs, BRNENFIEHLEE~TZ
EHtnE, REFErEsRamEY, B RINE
MU= HEE D, BITFFRAEE, BHT
BRAMEEANS, HERFRANH~m, &S m
RIS RIKF o

gt dEVMIEFRBESS. PEHSH
SMEVHSHEHS 2. EEHERELRAZERS
MEMHSHEH D ARZR S (TC54/SC8) | WX
MR SR CIFT SIS R B . AL T Al 53 E s A
HIREARFO . PEELNMROERADESME
SR .

[1] Z=T. FEBESME R AGARIRLEE [M]. bR YU EhRE, 2013.

2] ZFD. hEEBESHEVHIIRRE

SN P ESMEMEF A RIEELE [J]. %15, 2012, 61 (9) : 967-984.

[3] LIJie, XU Liujie, FENG Yu, et al. Hardening mechanism of high manganese steel during impact abrasive wear [J]. Engineering Failure

Analysis, 2023, 154: 107716.

[4] BREGIR$ZSNEEE: GB/T 5680—2023 [S]. b= : HEHRAELMRIT, 2023.



ry 1 N
{EE Founory L RAZEIA Vol.74 No.6 2025

[5] MIEEECS5EEE: GBIT 8263—2025 [S]. 4b52: FREHR/ELARIT, 2025.

[6] $5IEEEDK: GBIT 17445—2022 [S]. dbm=: T EHFRELRRIT, 2022.

[71 3BE, FFEN. SHIESEFEHPRADMICHRERE [J]. #H1E, 2021, 70 (4) : 401-408.

[8] ZHANG Zhiguo, YANG Chengkai, ZHANG Peng, et al. Microstructure and wear resistance of high chromium cast iron containing
niobium [J]. China Foundry, 2014, 11 (3) : 179-184.

[0 kiR, FBEB, HNE, & ERRERNAESEERTIONA [J]. %15, 2021, 70 (8) : 899-905.

[10] =REF, Z=P. HNEREEE [M]. I6=: YU T EhRE, 2024,

[11] MHEESNEEME: GBIT 26651—2025 [S]. dt5: chERMAELRRIE, 2025.

[12] ok, B, B, & mHIE T ZJCADIFEK DS LM RIS [J]. $51&, 2017, 66 (7) : 749-753.

[13] FBERMISE, WK, PRy, 2 K-BREEER K CADIEIRAI TV SER R M AT [J]. $5i&, 2022, 71 (8) : 1017-1020.

[14] BMYE. MEFHISKERIESVHEIARIIKSREMIE []. $51&, 2012, 61 (9) : 985-990.

[15] ZE{HB. FEERIEIGREL S BB R [M]. JbR: RIS HARKE, 2024,

[16] ke, 2Bk, AR, £ BEATRILRINGES BMEMES &M [M]. b5 RIZEHRtt, 2022,

[17] =1, FokEE, FRE, & ERVEGBIT 26652—2025 ( MHEEHRESMRIEEM) [S]. b= : VUM T EiRit, 2025.

[18] XUR., H&AME, HRNE, & ZTA TGS HEHES SR REMS [J]. i, 2018, 67 (5) : 398-403.

[19] 28N, =T, EER, & U UNWEMRAEESNA [J]. o WM, 2020, 48 (1) : 71-75.

[20] BRI, Z=D, BRESE, & EBRESRT FEEVIIRERES T [0]. §WHIH, 2019, 47 (12) : 30-34.

PR R

a4

High Hardness and Toughness Wear-Resistant Iron and Steel Technology

——A Perspective of the Technological Progress and Development Tendency of High Hardness and
Toughness Wear-Resistant Cast Iron and Steel in China

LI Wei* ?

(1. Institute of Advanced Wear and Corrosion Resistant and Functional Materials, Jinan University, Guangzhou 510632, Guangdong,
China; 2. National Joint Engineering Research Center of High Performance Metal Wear Resistant Materials Technology, Jinan University,
Guangzhou 510632, Guangdong, China)

Abstract:

This perspective focuses on the technological progress and development tendency of high hardness and
toughness wear-resistant cast iron and steel industry in China during the past 15 years. It elaborates and
evaluates China’s iron and steel wear-resistant material industry and technology with addressing the theoretical
and practical achievements of high hardness and toughness for iron and steel wear-resistant materials,
wear-resistant austenitic manganese steel, wear-resistant white cast iron, non-manganese wear-resistant
alloying steels, wear-resistant ductile irons, wear-resistant cast composite material technology, casting
process, heat treatment process, wear-resistant iron and steel casting machining technology, wear working
condition research and industrial wear working condition simulation and wear evaluation technology, China's
standardization system for iron and steel wear-resistant materials and castings, and the development trend of
iron and steel wear-resistant materials and casting industry technology.
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