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Properties Improvement of Low Alloy Wear Resistant Steel Casting
for Coal-Mining Machinery
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Abstract: In order to improve the properties of some steel casting, the study was carried out based
on the steel castings of ZG25MnNi and ZG30Mn2, which were practically used in coal mining
industry. The button ingots of cast steel were produced by using of the vacuum arc furnace in lab. At
the same time, the heat treatments were studied in theory and practice. As a result, a new kind of
steel casting material was obtained, with a composition range of 0.2%-0.4% C, 1%-1.8% Mn and
0.01% -0.04% Nb. The modified material has higher hardness and better wear resistance.
Furthermore, the practical production validated that the comprehensive mechanical properties of the
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steel castings were enhanced greatly.
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Fig. I The phases of two button ingot steel casting samples with different compositions
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Fig. 2 The microstructure comparison of samples before and after high temperature diffusion annealing
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Fig. 3 The microstructure comparison between as-cast steel and the sample after normalizing

22 BETEXNHNEENZI

WIEM PR EEN G SIuE, W bRk
RN, AL PR IR S R . &
ST B4 (1) B R R, (L AR P s A L R AT
J T PRIESE RO L2 A 1 F12R Mk RE Rl AR e v
PEREFE A PERE, AR5 I AL B B 40 v LA
0.2%~04% C. 0.8%~1.8% Mn. 0.4%~0.8% Si. 0~0.3% Mo
AR AINbICE . BRI L3R 1.

1 HNEHSREIERS BT

Tablel The serial number and chemical composition of the

button ingot cast steel samples wg/%
I > C Si Mn Mo Nb
1 0.26 0.41 0.90 0.005 0.003
2 0.32 0.41 1.55 0.005 0.003
3 0.3 0.81 1.52 0.005 0.003
4 0.39 0.38 0.86 0.005 0.003
5 0.35 0.38 1.75 0.005 0.003
6 0.28 0.81 1.40 0.160 0.029
7 0.28 0.60 1.05 0.260 0.013
8 0.3 0.72 1.25 0.300 0.045
9 0.32 0.73 1.10 0.230 0.042
10 0.33 0.60 1.25 0.130 0.011
11 0.34 0.80 1.55 0.320 0.023

22,1 BRIGEX XA B A SZ R

BT, 40 60 TSN BE R 1 B
AR, 1. 45 R BRCIOTC R AP H AT K & Al
M CH10.25%~0.3%3E /11 £0.38%~0.39%, fifi B (i A %5
KT, HDEEEE S (E MHBS 159141 2 HBS 186, /3
BrAHR Y S, 45k (B4 otk s e
F1U5AME (Kl4a) , SRS TREEE ., R4 T I
we's (Fl4o M5k (K4d , CHEDHIN

0.237%~0.309% F10.312%~0.353% , - 34 Bl i 4 vk Hy
HBS 204 FIHBS 266, [Kdc. K4d i RmiE OGRS
AL, (HiR TSIMMnfg & EEE, b i1E R R
Rk L TR, SRS TR

HH G AT DL CIT 3R A3 I e A AT 38 e A
BifSic Mn, Mo% 03 15t 2 i X R FH I 85CR )
AN .
2.2.2  HAWA S0 30 BT 1 52

Mn & BN A3 SRR . Y Mn i M0.8%
45ED Bna1.8% (55iKkE) I, AR B
HBS 1863 I FHBS 224, MiMn i M0.8% (453K
Fp HEE15% QFKFD B, BIRSIAFECE &
%, AR {4759k NHBS 18638 /1% THBS 199, i
HAE5a, EISOIR, 538 & BMo Rl nsRo6iA &
i, IR IRE AN, I MoMINb)E, MR
RIS 135 An5iAke, HAsRE MHBS 210
HEMZEHBS 266, 43 #1222 R 76 2 19 [ 7 s AL A
i, SAHALUNESe. FSAFTR . RIS T Mo Al
NbA FI) T 345 5 B

B T W MRS BESZ AR K, LS R A 242
AR RS T SEPR S N fE A Mo FIND 23 £ = 4 1Y)
VEBEPE, AT AR,
2.3 R I EINT LRI RN

TEMM200FE S5 B AL - X5 21 1 B0 T s 1 A i
B, B B gy R B E] 4371 R 2 kg F160 min.,
T 3 A 2 T R AN A S X 4 R LA R (Rt E 1)
5 R ANEI 6 %

EloRXT LR, SRM BT (g nC. Mo &EJif
PREE—E WS, MoFINbITERACLL) MEREIL T LB T4
FIEE AT o I G AR (s R i S 1 5 el Rk I



ik DEHE. B TENNES STESREEXRTR - 305 -

S, T T BN
T ALYl s

” 2 v )
)
] _{5'.‘._.,&"-:"‘1 \&
G
S e e Nt
(b) 45 HFNEE W2
# B B R T

=@ 100um ¥
e e

K4 ORI ELABE AL HIUS B R AR

Fig. 4 The microstructures of different samples after heat treatment

it

(@ 115 HnEE AR

5 ORI A B AL R AT

Fig.5 The microstructures of different samples after heat treatment
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Fig. 6 The weight loss and hardness of the button ingot cast steel samples
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