75

2
-
i
Mo

+E5EE AW eHdo] a5
(Cr, Fe):C39 AEEA

Characteristics of Hardness of (Cr, Fe);C; in the Chromium-Carbide-Type
Chromium White Iron Hardfacing Weld Deposits
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*School of Materials Science & Engineering, Yeungnam University, Gyeongsan 712-749, Korea

Abstract

The effect of chemical constituents of (Cr,Fe);C; carbide phase on its hardness in the chromium-carbide type Cr
white iron hardfacing weld deposits has been investigated. In order to examine (Cr, Fe);C; carbide phase, a series of
filler metals with varying chromium contents was used. The alloys were deposited once or twice on a mild steel plate
using the self-shielding flux cored arc welding process. The hardness of (Cr, Fe);Cs; carbide phase was measured by
the micro-Vickers hardness test. It was shown that hardness of (Cr, Fe);C; carbide phase increased with increasing Cr
content in (Cr, Fe);Cs; carbide phase. This behavior of the hardness of (Cr, Fe);Cs; carbide phase was explained by the
types of chemical bonds that hold atoms together in (Cr, Fe);C; carbide phase.
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Table 1 Chemical compositions and vol.% of (Cr,Fe)7Cs
of the chromium-carbide-type chromium white
iron hardfacing weld deposits used in this

study
Alloy Chemical composition(wt.%) %
C Cr Si | Mn Fe |Carbide
No.1 | 4.35113.13]0.70| 1.86 | Bal. 45.7
No.2 | 5.23124.50| 0.33|0.20 | Bal. 62.8
No.3 | 4.12 | 34.52 1 0.37 ] 0.27 | Bal. 54.6
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Table 2 Overlay welding conditions

Arc Voltage 30V(DC)

Welding Current 400A

Electrode Polarity Positive

Welding Speed 50.8 cm/min.

Electrode Angle Normal to Plate Surface
Electrode Extension 25.4 ~ 38.0mm

Bead Type Oscillation

Preheating Temp. 200C
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Photo 1 Optical micrographs of the chromium-
carbide-type chromium white iron hard-
facing weld deposits. (a) No.1l alloy,
(b) No.2 alloy, (c) No.3 alloy
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Table 3 Chemical compositions and Vicker hardness
of the primary chromium carbides((Cr,Fe)7Cs)
in the chromium-carbide-type chromium
white iron hardfacing weld deposits analyzed
by EDX(wt.%)

Primary (Cr,Fe)7Cs Vickers
Cr Fe Mn Si | hardness

No. 1| 38.0 | 58.5 3.3 0.2 | 1,284+52
No. 2| 49.0 | 51.0 0.8 0.2 | 1,399+79
No. 3| 67.0 | 32.0 0.8 0.2 | 1,464+32
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Table 4 Atomic radii and lattice structure of dissolved
alloying elements in the primary chromium
carbides((Cr,Fe)7Cs) in the chromiumrarbide-
type chromium white iron hardfacing weld

deposits
Atomic Latti Grgug in t}? €| Electro-
Element | Radii attice | periodic table negativity
(nm) structure of the )
elements value
Cr 0.1249 BCC VI 1.6
Fe 0.1241 BCC Vil 1.7
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