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Brief Review on Domestic Research in Iron—-based Wear—resistant Materials
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University, Xi'an 710049, China)

Abstract: Wear is one of the three failure modes, widely existing in all kinds of mechanical moving parts, resulting in a
large number of economic losses. For the study of wear, in addition to improving the mechanical structure and good
lubrication, the wear resistance of the material itself is crucial. As the most widely used metal material, the study of wear
properties of steel is more systematic. In this paper, based on the iron-based wear-resistant materials, from the composition
classification, introduced three categories, a total of nine categories of domestic iron-based wear-resistant materials about
the development process, strengthening research and future trends, and the iron-based wear-resistant materials research
made prospects.
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Fig.1 Microstructure of high manganese steel at different water toughness temperatures®

[l 2 4 GPa J& 73 F A TRL LB AR IR 15 min #0315 il B w2 0 4 1 0 S 4 R0
Fig.2 Microstructure of wear-resistant high manganese steel after 15 min heat treatment at different temperatures under
4 GPa pressure!”
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Fig.3 Microstructure of the experimental steels™
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Fig.4 Worn surface morphologies of four wear resistant steels!
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Tab.1 Chemical composition of the tested steel

C Si Mn Co Al Cr Mo S P Fe

038 1.64 23 13 1.06 124 024 0.008 0.014 Bal.
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Fig.5 Mechanical properties of emperimental steel with different Nb content!™
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Fig.6 Bainitic microstructure of the experimental steels austenitized at different temperatures and austempered at 300 Ct
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Fig.7 As-cast microstructure of chilled cast irons treated with inoculants containing different Al and Re content™®
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Fig.9 Microstructures of two white irons after treatment by heat treatment scheme A®

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



(EEEF AR N06/2022

TR, E AR ET BT BT R <395.

®EH BRI TR T AR
1 000 C¥ K (2375 )x2 h+400 Clal k(538 ) L LA
FRAD S AR 2B R AR A B i R A ) O
VI H) R S A0 %) VeI SR 9 s A, B R
Tl R A F AT BT A AT A T ik B 45 5 AL
HEAT S, A B mb B R A5 3 (1 R [6) b il S8R
S R EE R F AN 10 B, spilf ol
3000, B RHEE S B K, 90°mT | 234 WURL i A JEIK T
SRS R, LA F 5 114 B 45, B R X R AR 17 ok OR
I R AL 0 04 55 1 0T 24 BT 38,

S L REROIM AR, SR T A —EW
PR B 5 5 (EL FLATY SR A [m] Bk, R[] A 1 9%
BECONEZ | FIRENARE R TRE 2 XLHE T
RO BUE TR 2R h i Ae W i AR AS L 1R
FET R, R 3 AR, E T AL R A
G TR AL AT (A OB v RE i — 2D iR B
A A,
23 TkEHHH

BRER L Pk LAERIR A BRI A, b TR
FEARIENRAE R OGS T AR PR PE e | 0] 2 42
IR AR R SR AR A AR D Bk A
FZEE AL Bl LABRCR A7 SR A B AP il ad e &
%% A BT 2 S SR HOR I N AT AR A
BA—E W TRl it 2 00 Rl s e 10 K S 5 4k

TR ETERRSEBERTIMA Cu gt R 17 712

PEREM RN T EE 2 S0 0 . Cu SR BHAY C R F 9"
R, 23 7E H T A o v 2 2 B AR ) BROG AR S5 A%
Cu & 2 38 ik £ i SR kB i i Ak, AT
Cu 7 55 10 Bk 38 5 2K 8 1l 5 09 W o S n 1 11 By
/N, Cu I BSR4 il BR SR 5 R A B3 i, MR BT
PR B S I 5 08 TR SR 2 R B Y A
LU DU R R ARy I BRI 3220 9
PEARTE R AE AL B 401 5 Wi B RO M B S 1N A S
T

BRG &R, A AR A 23 5 R A
Pk i AR A AR AT . ZEAS IR TiC By =X
W R B AN S PRI R A B A B
FRULE IR 28R i R 4 /e, R ok 15 21 4 4k, %8
PR A AT 2 & S EOREIE TR R hE
Ao BT 11 T sp BT AR AL 12 BT 5 R ) A 4 vk 2 4
SR SR A T S R R B ) M 5 B 0 5 3 v b TIC AL
B B8ORS b S AN 51 50 A0 256 1 2- P B dRcds, b
T TiC BURLAE BR 88 35 b 0y 43 A B 4] A TiC
AR 1 T BR B B 1 Bk RO B B, N R TiC
7 DU = B394 5 TR B A R 10 R Y

TG PEEPWESY T IE K T 2% Bk 58 5 4k 1 i i
FES R BB A S, I RTS8 25 418 v ok A 5 Ak ) 1t
FE AR I S IR A L D BRR A A R R
Bt 5 I JCRT DA i Bk SR B K 0 B0 M — 8 U B Y
DAL, AT 4R e

P10 A [m] B4 Ak R A9 g % 19 100 B4 AN [ e o A6 41 ) 45 )

Fig.10 Wear weight loss of high Cr of different heat treated white irons under different erosion conditions™
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Fig.11 Microstructures of nodular cast irons with different Cu content after etching!
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Fig.14 Schematic wear samples!
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Fig.15 Various toughening mechanisms in layered composites®™
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material containing different carbon fiber content with time*
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Fig.18 Change curves of hardness and wear rate of composite
with carbon fiber content!*!
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