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Abstract: High chromium molybdenum tungsten wear resistant castirons are well known for its high
hardness. The influences of tungsten and carbon content on microstructure, hardness, impact
toughness and erosion—orrosion resistance of these cast irons were investigated by metallos cope,
image analyzer, Xray diffraction, electron probe analyzer, mechanical properties test and low angle
erosion—orrosion test in salt water sand slurry i this paper. The results show that
as quenchedtempered cast iron 280Cr25Mo2W3 is composite material which s composed of
(Cr, Fe, W, Mo );C; and (Fe, Cr, W,

Mo )»,C,. With increas ing C content within the range of 2.03wt% -2.79wt% , the hardness value of

martensite, remained austenite matrix and reinforced phase

asuenched-tempered cast iron Cr25Mo2W3 increases gradually, the impacrt toughness value first
increases and then decreases. With increasing Mo content, the hardness value of cast iron
280Cr25W3 increases but the impact toughness value decreases. Increasing the amount of MG,
and M.C, carbides and enhancing the micro-hardness of M;C; are major reason of increasing
hardness and decreasing impact toughness of the cast iron. Asuenchedtempered cast iron
280Cr25Mo2W3 with high hardness of HRC65, n which M;C; is anis otropic with the hardness of
HV1645 in horizontal section (vertical plane of the prior growing direction) and HV1383 in vertical
section, has better low angle erosion—orrosion resistance.
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Table 1 Chemical composition of test high chromium

molybdenum tungsten cast irons wy (%)

W C G Mo W Si Man NP S GC

1" 203 2451 224 294 036 032 052 0.045 0.028 1207

2% 220 2453 228 298 039 034 045 0043 0.041 1115
3" 241 2480 228 291 033 036 0.44 0039 0048 1029
4% 279 24061 225 294 030 029 046 0.043 0.060 882
5% 285 2512 0.80 289 0.61 052 051 0.039 0.048 881

T 17 (200C25Me2W3) , 2% (220Cr25Mo2W3) , 3% (240Cr25Mo?

W3), 4 (280Cr25Mo2W3), 5" (280Cr25MoW3)
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Fig. 1 Schematic of erosion-corrosion tester
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Fig. 2 Microstructure of asquenched-tempered cast iron 280Cr25Mo2W3
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Fig. 3 Microstructure of asquenched-tempered cast iron 280Cr25Mo2W3
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Fig. 4 Result of XRD of as quenched-tempered cast iron 280Cr25Mo2 W3

€2 R AN Tl 5 B B A [i] L e o v e 2 ke M
Fropl IR B5Em, B e Rl DUE SRl S B 0 B pR kY
TR %, Bl 200Cr25Mo2 Wa%E 4k ) & Bk R S 2
HA2.03% , JCEWAMEE WS FHRCe2, BARKE TR
HISRBRILIE BOC R W, Mo, CrlA K &M Cr/CIEsE T
AL g i Ak T BRI IR T LA BB O R



i BZ £% £k

SHERE T I N A SRR it

BN, Cr25Mo2 W3 B ek i i 2 B i &y, 72
BB H12.03% PR F2.79% I, 5 B A 5 [ R 1 48
TITHRC3, 280Cr25Mo2W3 & ¥k iy 1 FF 151 ik HRC65,
FEL A A AR . WIS X — B
HHECrEEART, Cr/CBWRFIL (Cr/eH12.07/F 2
8.82) MYEIL FRAR, RTFHETHC, Crfic/cly
R SRR R BcE . G/ 5 MCRYBE BE CIE HE
BARX TR RGN ERE, WinE
W 4 o T AR AL R B, bR T R
fiff Ji . 280Cr25Mo2W3 5 8k 14 ik 1k ) IR B 4 B 2 ik
41.63% (W 23), b MG &tk 9 1k 1 o0 B
35.46% , YOREE S E M EEAE R T TR

£2 SHEBIAENERANTHESRRNFEENRR
Table 2 Effect of C and Mo content on mechanical propertics

of high chromium molybdenum tungsten cast irons
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Table 4 Micro—hardness (HV50) of M,C; of high chromium

molybdenum tungsten cast irons

S M, C 1 i M, C A
4% (280Cr25Mo2W3) 1645 1383
5% (280Cr25MoW3) 1 590 1315

iifﬁ'%ﬁ% 1# a# 3 4% 57
HRC 622 629 63.5 65 63
oA rem™) 2.8 30 3.1 2.6 3.1
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Table 3 Volume fraction of carbide of high chromium

molybdenum tungsten cast irons (%)

S S M,CHE @i b MaC AR MCrMaC
4% (280Cr25Mo2W3) 35.46 6.17 41.63
5% (280Cr25MoW3) 34.12 523 39.35
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Table 5 Chemical composition of M,C, and M.,C; of cast iron

280Cr25Mo2W3 wy (%)
e fL A2y Cr Mo W Mn
M, Cat bt L4 44.21 3.21 4.59 0.30
#IE R R AR P MG, 29.16 3.38 6.23 .30

2262 370 e B BH B T S o A ER K D R A I A
JEE i IR 5 R, AR T L, e B R
B et T o S T B A T R P R 5 TE R
S OL T, B P AR R i % A e K
BT Rl S e R o 15 D o % S T 6 K A o )
T ol 5 B Bk B R AL B, AR T UL A T
B (ELph A ) S o Ak R R R R R M, R S
2 T S 6 K A o i PO ol P B 15 32 I 2R A HE K

®6 T HRAEE BRI B iRl i A
Table 6 Erosion—corrosion resistance of high chromium

molybdenum tungsten cast irons

HEEES PR R R PRSP E Ry R Ry

i 24,3885 24,3829 0.005 6
4# 24,4692 24,4656 0.003 6
5 244229 24 4188 0.004 1

H: 1% (200Cr25Mo2W3) , 4% (280Cr25Mo2W3), 5% (280Cr25MoW3)
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