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Abstract

In this experiment, the medium manganese cast iron produced by the combination of red mud
and manganese ore from Pingguo Bayer process was used as raw material, and then melted and
cut into samples, the manganese content is about 5.36%. The hardness and wear resistance of
medium manganese cast iron were studied after quenching at 800°C, 850°C and 900°C and tem-
pering at 200°C, 400°C and 600°C respectively. The results show that the best heat treatment
process of medium manganese cast iron is 850°C quenching and 200°C tempering. After heat
treatment, the microstructure of the sample is mainly tempered martensite, with bainite, retained
austenite and a small amount of carbide. It has low hardness and is easy to process. It has small
weight loss and good wear resistance after wear. At the same quenching temperature, with the
increase of tempering temperature, the hardness and wear resistance of the sample decrease.
The change of quenching temperature has little effect on the mechanical properties of the sam-
ples.
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1 GP-25 m AU ISP HEAT Ik, R AR Y DI E Y 25 KW, R 5% 0 30~60 KHz, BRoK Hi il B K
ZU7E 1500°C . IS BOKTRIE RS B EE, K )m e 7 H BT AU B . AR FL S FF S R AR E L,
Fi B BEVIE A 10 mm x 10 mm x 10 mm A ZFE LA ¢4 x 30 mm ({9 5 45 3R, 0 8 A il RE A AT
5y o T

HERBE BRI S DL AAE B T2 A 1, SR & s A S s A7 e R B ko Herh L EE
I 800°C. 850°C. 900°C, fri 2h, /K& : [RIKIEEEH 200°C. 400°C. 600°C, fRrifi2h, 7K¥.

Table 1. Heat treatment process

F1 RABTE

=y AT Z

1 800°C 2 h 7/k#4 +200°C 2 h /K&
2 800°C 2 h /K¥& +200°C 2 h /K%
3 800°C 2 h /K¥& +600°C 2 h 7/K¥%
4 850°C 2 h 7K#% +200°C 2 h /K%
5 850°C 2 h 7ki4 +400°C 2 h 7kK#
6 850°C 2 h k4 +600°C 2 h 7kK#
7 900°C 2 h k¥4 +200°C 2 h 7/kK#
8 900°C 2 h 7/K#4 +400°C 2 h /K%
9 900°C 2 h 7k#4 +600°C 2 h /K%
10 B

2.2. MEEMIAFN S AR

X PN BR - 2H R A S AR AR 4, KO8 180 H 400 H . 600 H. 800 H. 1000 H % 1500
H R AR AT B, PR AR . FH A% RS BRI RE X IR P R TR AT S 1ok, 8 745 ¥4
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MR T, PEIRFER AT F 2877 M BEALE 10 AN SUEEATRE B2, 347 F v 9.807 N, FF# S pl i IGH
WoFME, 193] % HIXFEEE .

8 ML-100 2B R BE R RIR LG O 2 AT R b . BUAS Ag4 x 30 mm (1 BE B R 30 47 s 5 1k 1
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N 10N, {ERFERE HFreER T, SN 0.0 mg (I Hr KPRRE. 1] 180 H &AM 4E, N 15N
HEAT TR B S0, h R 455 AR PE TR RRR E, R R A iE e A 7ok

Wl

qrb: 6 ARBEEBIE, % W ORBEBHTHIE, mg: W, NiFEESUE IR, mg.
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Figure 1. Principle of abrasive wear test
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Table 2. Composition of medium manganese cast iron as cast (mass fraction, %)
2. BEHEBRAT(RENH, %)

C Mn Si P S Ni Cr \Y Ti

3.37 5.36 4.79 0.38 0.01 0.86 0.70 0.15 0.29

SR RS M AT LA SR B SERGARAE T M. ST SRR, R EEMAEILR. Mn IEEAFIT
EEEIENE, PR AL RS B MBOCR S Rk, (2t IR A, 8 &L R Wy, = 5%~T%I,
REME T ) IR SE AR [4]. Si AN R ARFEEk 1 FHBTA A58 03k,  BENS PR IEIA M b AR I, DRI
RS IRARAREVE, (et B IR R[5] . BCREAR Si IS R EGm, AR TR R AN, (HAE—E e
EERR TR . RIS, C RIS R EE R B IR AR ETE, FRIR Ms IR, 5 DUMRBIONFFIE )
BRAR B A AE BRI AR T 1 A v 25 5 e 4 P 55 AR 6]« TMUEEFK) Cr AR T MG sl o 2, R 30 (1A B A A 2%
R, BRI ORETERE K. BR T Mny Si RS EITRSS, FRWAAE Tiv Ni ERETR, il
SR WA F A BBk S e o B Ak, IR NG P B, HAGGE T Z. PUmikee
U2 SEAE AR RN B FERIER S

3.2. FRSCIEXIHE ARG

eI A R AR B ) 45 L AR AT RE LI, 45 2 4 Rl 2.
XFF R A ek, ARSI BIRMOR B —, S m R A VRS S SR, AR A R
R AZ P AR S A, 3R 1R A s B AT E[7] [8].
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Figure 2. (a) Line chart of hardness changing with quenching temperature at the same tempering temperature; (b) Line chart
of hardness changing with tempering temperature at the same quenching temperature
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Figure 3. (a) Line chart of wear rate changing with quenching temperature at the same tempering temperature; (b) Line chart
of wear rate changing with tempering temperature at the same quenching temperature
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Figure 4. (a) 800°C quenching and 200°C tempering; (b) 850°C quenching and 200°C tempering;
(c) 900°C quenching and 200°C tempering
[&] 4. (a) 800°CiZ X 200°CE A ; (b) 850°Ci# A 200°CEIA; (c) 900°C %K 200°C[a] k.
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Figure 5. (a) 850°C quenching and 200°C tempering; (b) 850°C quenching and 400°C tempering;
(c) 850°C quenching and 600°C tempering
[& 5. (a) 850°CIKBEIA; (b) 850°CHIEREIN; (c) 850°CEiBEIA
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