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Effects of Heat Treatments on Microstructure, Hardness and Abrasive
Wear Resistance in 3%C-10%Cr-5%Mo-5%W White Cast Iron

Sung-Kon Yu

Abstract

White cast iron of 3%C-10%Cr-5%Mo-5%W was casted, and then heat treated with three different methods such as
homogenizing, austenitizing and tempering to observe its effects on the microstructure, hardness and abrasive wear
resistance. In uni-directional soldification, bamboo tree-like M,C, carbide grew along with the heat flow direction, and
fishbone-like M(C carbide was dispersed randomly among M,C; carbides. While almost pearlitic structures were observed
in the as-cast specimen, those of the heat treated specimens consisted of secondary carbide, retained austenite and
tempered martensite. In austenitized specimen, the amounts of retained austenite were 60.88% due to the higher cooling
rate encountered in forced air cooling. On the other hand, the amounts of retained austenite were reduced from 60.88% to
23.85% in tempered specimen due to the transformation of austenite into tempered martensite. The hardness of tempered
specimen showed the highest value, and then decreased in the order of austenitized, as-cast and homogenized specimens.
But, the abrasive wear resistance of austenitized specimen was the highest, and then decreased in the order of tempered,
as-cast and homogenized specimens. (Received June 19, 1998)
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Fig. 1. Dimensions of Y-block employed in this experiment.
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Table 1. Chemical composition of heat poured
Chemical Composition (%)
C Si Mn P S Cr Mo W
297 | 0.6 04 10036 (0.018| 985 | 5.14 | 5.21
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Fig. 2. A schematic drawing of abrasion wear tester.
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Photo 1. Optical microstructures of unidirectionally and

conventionally solidified specimens. Etched by
Villela’s reagent(left) and Murakami’s reagent(right).
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of as-cast
treated specimens. Etched by Villela’s reagent
(left) and Murakami’s reagent (right).

Photo. 2. Optical microstructures
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Table 2. Amounts of retained austenite in as-cast and heat
treated specimens

Heat Treatment Amounts of Reatained
Type Austenite (%)
A 3.62
AH 6.51
AHF 60.88
AHFT 23.85
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Table 3. Hardness values of as-cast and heat treated specimens
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Hardness Value Test 1 Test 2 Test 3 Test 4 Test 5 Average

Hardness Type
HV A 495 486 480 493 485 487.80
(100 g) AH 437 413 418 420 434 424.40
AHF 765 751 772 759 777 764.80
AHFT 798 786 797 792 781 790.80
HRC A 50.2 494 50.7 494 51.0 50.14
(250 kg) AH 47.7 46.8 47.5 492 45.8 47.40
AHF 61.8 60.9 58.4 61.4 58.7 60.24
AHFT 63.2 64.2 63.7 64.8 64.1 64.00

(36)



Vol. 19, No. 1

Journal of the Korean Foundrymen’s Society

___37_

200

- A(0.0360mg/sec)

-#- AH(0.0532mp/sec)
-4 AHF({0.0331mg/sec)
- AHFT(0.0356mg/sec)

180 |

1680 |

-
£
(=}

120
100

80 -

Wear Loss{mg)

680 r
0 t

20

D 1 1 L 1 A L
1000 1800 2000 2400 2800 3200 3800
Wearing Time(sec)

g 400 300

Fig. 3. Relationship between wear loss and wearing time in
as-cast and heat treated specimens.
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