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Wear Characteristics of Submerged-Arc Cladding’

Quan-Qia Jin, Yong-Kyu Kang (Graduate school, Inha Univ.),
Oh-Yang Kwon (Inha Univ.), San-Ping Lu (Reseach Institue, Inha Univ.)

ABSTRACT

This paper is to investigate the wear behavior of submerged-arc clad materials by the wear test with a ball-on-disk type

wear testing machine in air. The specimens were clad with Stoody105 alloy wire on a carbon steel (SM45C) substrate by

submerged-arc cladding process under different welding parameters. The wear behavior of the cladding through ball-on-disk
test has been studied under the wear load from 5N to 16N and sliding speed from 8cm/s to 35cm/s. The weight of the
specimen loss was measured. Scanning electron micrographs of the worn surface show a layer of oxide film formed on the

wom surface. Oxidation wear mechanism controls the wear process. The spalling of the oxide is caused by the repeated

rubbing fatigue mechanism.
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Table 1 Chemical composition of substrate and cladding wire

(W%)
Element | C Si | Mn P S_rCr Mo | V
Wire 0.2 1.3 2.0 73 04 | 0.15
SM45C | 043 | 0.24 | 0.77 | <0.024 | <0.025
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Table 2 Processing variables for submerged-arc cladding

Wire feed rate (m/min) 2.1
Voltage (V) 38
Current (A) 300, 360, 420, 500
Travel speed (mm/s) 3.5,5.0,5.88,7.14,9.54
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Fig. 1 A schematic diagram of wear tester
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Fig. 2 Relationship between weight loss and wear
parameters
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Fig. 3 Relationship between weight loss and cladding
parameters
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(a) Wear parameter: 5N, 25cm/s, 1500m
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(d) Wear parameter: 12N, 25cm/s, 1500m
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Fig. 5 SEM micrographs of worn surface
Fig. 4 Relationship between surface hardness and

claddingparameters
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Fig. 6 SEM micrographs of worn surface
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Table 3 Chemical compositions measured at worn

surface
Lacation 0 Si Cr Mn | Fe
A Wt (%) | 8.13 | 1.09 205 1.49 | 86.44
at(%) | 25.24 { 1.75 | 1.79 | 1.22 | 70.00
B Wt(%) | 0.00 | 1.13 | 2.47 | 2.03 | 94.38

at(%) [ 0.00 | 2.21 | 2.62 | 2.03 | 93.14
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