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The Study on the Effect of Alloying Elements(V,Ti) and Heat Treatment
on the Mechanical Properties in Chromium Cast Iron

Sug-Won Kim, Dong-Keon Kim, Eui-Kwoon Lee, Ho-Yeal Jang*

Abstract

The study aims to investigate the influence of alloying elements(V,Ti) and heat treat-
ment on the mechanical properties 1n hypo-eutectic chromium cast iron. Before heat treat-
ment, all of the specimen were fully annealed(950°C x 5hr) to homogenize their structures.

The influence of heat treatment and alloying elements(V,Ti) on hardness, retained aus-
tenite volume, and charpy impact energy as well as tensile strength of the specimen was
tested systematically.

Retained austenite decreased with the increase of V and Ti, but incresed with the in-
crease of number of cycles. The impact energy decreased, and hardness and tensile str-
ength increased with the increase of alloying elements(V,Ti) and the decrease of the
number of cycles. The hardness and tensile strength increased, but impact energy dec-
reased with the increase of V and Ti elements and the temperature of destabillization
heat teratment. After the destahillization heat treatment at the same temperature, the
impact energy is increased, while hardness and tensile strength decreased as the increase
of tempering temperature, Retained austenite increased with increase of destabilizatoin
heat treatment temperature, while decrease with the increase of tempering temperature.
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‘Table 1. Chemical composition of specimens(wt. %)

C|S |[Mn| S | P | Ni|Cr |Mo|V Ti

Vo |2.4610.76 |1 0.51|0.02 [0.03 | 0.34 |14.40; 0.10

Vi1 |2.50(0.74 [0.50|0.02 |0.030.32 114.10{ 0.11 | 0.64

V2 |2.45]0.76 10.50 | 0.02 | 0.03 | 0.30 |13.88{0.10 | 1.27

Vs 12.480.74 |0.50 (0.020.03|0.32 [13.84|0.10 | 1.73

V¢ |2.4810.7510.51{0.020.030.31 14.12({0.10 | 2.15

Tio 12.400.82 |0.51 [0.02|0.03|0.32 {14.00{0.11

Tt |2.42(0.82(0.5110.02|0.03 |1 0.31 {14.00|0.10} - (0.21
Tiz [2.380.80|0.51(0.02!0.03 0.29 |14.29/0.10 - |0.29
Tiz 12.360.81 [0.53(0.020.0310.27 (13.34/0.10| - ]0.41
T |2.35]10.7610.52 10.02 |0.03 10.30 [14.34/0.10 | - |0.58
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Fig. 1. Schematic diagrams of various spe-
cical heat treatments.
(A) Cyclic heat treatment
(B) Destabilization heat treatment
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Photo 1. Optical microstructual change of specimens with alloying
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ments(V,Ti)in cyclic heat treatment,
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