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A Study on the Solidification Structure, Heat- Treated Microstructure and Mechanical Property
of Multi-Component White Cast Iron for Hot Forged Roller
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Abstract Multi~component white cast iron of 2.3%C-26%Cr-1%Ni-05%Mo was prepared and heat-treated with
three different methods(homogenizing, destabilizing followed by air hardening, homogenizing and austenitizing fol-
lowed by air hardening) to obtain the specimens with different levels of retained austenite(V,) in the matrix, and then
the influence of the V, on the abrasion wear resistance and the hardness were investigated. While the V. were 73% in
the as-cast specimen, most portion of the matrix were ferrite in the specimens homogenized at 900°C for Shr. In the
specimens destabilized at 1100°C and hardened by fan-air cooling, the V., ranged from 48.9% to 57.6%, depending upon
the holding time. Linear relationship between wear loss and wearing time was given in all the specimens, and the
wear rate(Rw:mg/s) ranged from 2.77x107% to 4.12x 1072 The lowest Rw, that is, the highest abrasion wear
resistance, was obtained in the as-cast specimen and the lowest one in the homogenized specimen. The Rw decreased
with an increase in the V. due to the transformation of retained austenite to martensite during wear test. While the
range of micro-hardness was from 358 HV to 756 HV, that of macro-hardness was from 529 HV to 785 HV due to the
presence of eutectic carbides. The highest macro and micro-hardness were obtained in the specimen heat-treated by
homogenizing at 900°C for Shr and austenitizing at 1050°C for 2hr followed by fan-air cooling. The as-cast specimen
showed the lowest hardness because of the absence of secondary carbides and of very less martensite. Mutual relation-
ship among Rw, V. and hardness showed good correspondence.
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Table 1. Chemical composition of charge materials .

€4 oA HFEY a2

. Chemical Composition(%)
Charge Material C Gt Mo Ni_ Mnm Si Fe
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
Ni 100
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Table 2. X-ray diffraction condition in the measurement
of retained y .

Parameter Value Parameter Value
Acc Voltage 50 Divergence 1
(Kv) Slit( )
Prove Current %0 Goniometer Receiving 15
(mA) Slit(mm) ’
Characteristic Scattering
Mo-K
X-ray e Stit(*) '
Monochromator
Fil Z -
ter " | Receiving Slit(mn)
Gorzlo S'peed 05 Chart SPeed 20
(°/min) (mm/min)
Time Const
metonstan 20 range(’) | 24~24
t(sec)
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Fig. 1. A schematic drawing of abrasion wear tester .
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Photo. 1. Optical(top) and SEM(bottom) microstructures of as-cast and homogenized specimen .
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Table 3. Measured values of retained austenite in the ex-
periment.

Specimen Type| V(%) Sample V(%)
As-Cast 73 Homogenized 0.75
1100C Homo+
-2hr-FAC 489 (1100°Cc-2hr-FAC) 515
1100C Homo+
7. 56.8
~-5hr-FAC 576 (1100°Cc~5hr-FAC) 6
1100°C Homo+
. N
~-8hr-FAC 576 (1100C~8hr-FAC) 36
Homo+ 0.3
(1050°C -2hr-FAC) '
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Photo. 2. Variation of optical microstructures in the forced air-
cooled specimens with different heat-treatment conditions .
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Photo. 3. Variation of SEM microstructures in the forced air-
cooled specimens with different heat-treatment conditions .
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Fig. 2. The relationship between wearing time and wear loss.

Table. 4. Vicker’s hardness of 2.3C-26Cr-1Ni-0.5Mo cast
iron.

| Hardness(HV)

Macro Micro
As-Cast 529.4 358
Homogenized 656 641
1100-2hr-FAC 629 490
1100-5hr-FAC 637 531
1100-8hr-FAC 656 532
Homo+ (1050-2hr-F AC) 785 756
Homo+ (1100-2hr-FAC) 652 575
Homo+ (1100-5hr-FAC) 669 518
Homo+ (1100~-8hr-FAC) 726 583
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Fig. 3. The relationship between holding time and volume frac-
tion of retained austenite in the heat-treatment method(1).
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Fig. 4. The relationship between holding time and volume frac-
tion of retained austenite in the heat~treatment method(2).
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Fig. 6. The relationship between holding time and hardness in
the heat treatment method(2).
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Fig. 10. The relationship of micro hardness and wear rate.
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