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Effects of Cr, V, Mo and W on Solidification Structure of Multi-Component White Cast Iron
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Dept. of Materals Engineering, Ketmyung University, Taegu 704-701
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Abstract Multi-component white cast irons with different levels of alloying elements such as Cr, V, Mo and W were
prepared to examine their solidification microstructure. It was observed that chunky or nodular MC carbide was precip-
itated in the region of primary austenite dendrite. In the intercellular boundary, M:C; carbide was precipitated as flow-
er or bar shape and M.C carbide as needle shape.

In as-cast condition, the matrix was found to be composed of pearlite or (pearlite+ austenite) composite structure. It
was also known by EPMA that MC carbide was mainly composed of V, M;C, carbide by Cr and M,C carbide by Mo and
W. With the help of cooling curves, it was known that the eutectic reactions occurred in the following order: (¥ +

C), (v +M;C,) and (7 + M:C). The identification of each carbide was also confirmed by X-ray diffraction pattern.

M B 2. H ¥y

FCrAFAHL Az nAE ] MLCeb3bEe ot 21 FxELye| M=t
gko 2 53t gleo] Uivpr A, 4] A, = WAkstAd o) - 2L aluminum-g 239 2™ match plateFHE
F5}7] wol] AU AE we G| HEEA o gbEe] AW A, ) YabE BE|HY 4Fo) £t
Azb Zag golgiot? e, HE A AEY A ARTE A, g3 &3] e ®¥E f By s
Z73o] A&, 13HE B} 71 EF 2735l A AEe 27] Eddel 27t A XE
ol B} Zhelgk A F3le] a7 ET e AAo) 22 Fg< M
t}. metaA %EM FCr5A tAlell Cr, V, Mo 2 W5 F3L pep-setS o83t b5l o st FHe A
9] FFYLE HHAE cgbEANFAe) AH4H Y] A2 10mm ¢ X 155mmL 27), 20mm ¢ X 155mmL 2709
st ob Y zef}, AHEANFHEE AesE] s 538 A I
Me $aAA, Sz, 7AzA e d-z5A4 9 viqt 23 sz
BA ol s S8 A7) o] FolA A ¢he ok MgOZ lining ¥ 15kg &332 3153 FE4l2F A}

Eﬂra}*‘l % d7e 2 A AR Cr, V, Mo 2 We  B3tef &3] & Fsoict. AR AAE sz
Sz e H3lE Villela ¥ Murakami ¥ of Zgjste] L5 F 1650T7HA $241A 4847 & o
’51%“' & AHgshe] RAstglon Sl wE w@3tE 2H ladled) #F5EE ol 1650TC AN FH el F44]

9o AL YAFAE B 2 AL E et = 7|3 wdAE T ALk 22 YAl Wk
g AEe3l g9 /5= A]HE deep etching 7] & X- F3-& & A +)73 o shot blasterS AH&-8Fe] zLALE A A
A FANHE 53} 2.8 peakE o)&3}o] FHslgich AlZeh AR Al gtz gL ® 13 )

- 607 —



608

Table 1. Chemical composition of charge materials.

A2 A8HA ATE (1998)

. Chemical Composition(%)

Charge Material C o o v M Si o
Sorel Metal 4.35 0.009 0.18 bal
Steel Scrap 0.20 0.40 0.10 bal

Ferro-Cr 0.032 61.9 0.68 bal
Ferro-Mo 0.029 62.0 0.72 bal
Fe-W 80.0 bal
Fe-V 0.54 80.0 0.86 bal
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1) Villela’s reagent
Hydrochloric acid: 5ml
Picric acid: Img
Methanol: 94cc

2) Murakami’s reagent
Distilled water: 100ml
Potassium or sodium hydroxide: 10g
Potassium ferricyanide: 10g
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Table 2. X-ray diffraction condition in the measurement of carbides.

Parameter Value Parameter Value
Acc Voltage(kv) 50 Divergence Slit(°) 1
Prove Current(mA) 30 Goniometer Receiving Slit(mm) 15
Characteristic X-ray Mo-Ke Scattering Slit(°) 1
Filter Zr Monochromator Receiving Slit{mm) -
Gonio Speed(° /min) 05 Chard Speed(mm/min) 20
Time Constant(sec) 1 260 range(®) 15~40
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(1) 3%C-5%Cr-5%V-5%Mo-5%W (Heat No. 1)
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(2) 3%C-10%Cr-0%V-5%Mo-5%W (Heat No. 2)
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(8) 3%C-10%Cr-10%V-0%Mo-0%W (Heat No. 3)
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MC.gteEo] AEE A HEE Cr 38 002 319
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Photo. 2. Solidification structures of four different compositions of multi-component white cast irons(Etched by Murakami's rea-

gent)
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Table 3. EPMA of each carbide and matrix structure in four different compositions of multi~component white cast iron.

Heat No. Phase o % Eleme;/{to(wt %) W Fo
MC 5 56 13 22 4
. M.C 12 10 30 18 30
M:Cs 13 3 3 1 80
Matrix 5 1 1 1 92
M,C 3 0 31 36 30
2 M:C, 11 0 7 4 78
Matrix 2 0 2 3 93
MC 8 89 0 0 3
3 M:C, 33 15 0 0 52
Matrix 11 4 0 0 85
MC 0 44 24 28 4
4 M.C 0 22 27 24 47
| Matrix 0 6 9 7 78
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Fig. 1. Cooling curves of four different compositions of multi~component white cast irons.
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Fig. 2. X-ray diffraction patterns of four different compositions of multi-component white cast irons.
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