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Fig. 1 Macromorphology of worn sprocket (a) and size of chain nest (b)
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Fig.2 Microstructure of 40CrNiMoA medium-carbon

quenched and tempered steel
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Table1 Chemical composition of base metal and welding wire

iU %
upes
C Si Mn Cr Ni S P Mo Fe
40CrNiMoA FH B T4 0.37~044 0.17~037  0.50~0.80  0.60~0.90 125~1.75 <0.025 <0.025 0.15~025 &
IM100H 5 BE 25 A AN AR 22 <0.08 0.20~0.55 1.25~1.8 0.04 1.40~2.10  <0.01 <0.01 025~055 4
YD256ifit 24t k5 22 0.40~0.60 <130 11.00~16.00 <5.00 <5.00 <0.01 <0.01 <4.00 P
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Fig.3 Schematic of surfacing layer structure
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Fig.5 Microstructure at surfacing interface (a) and surfacing repair layer (b-c) of surfacing repair sprocket:

25

R
%
58
=)

B HERE)Z
130

B4 HHidERRS

Fig. 4 Size of tensile sample
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Fig. 6 Tensile (a-b) and impact (c-d) fracture macromorphology of surfacing repair sprocket

(a, ¢) and new non-worn sprocket sample (b, d)
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Fig. 7 Tensile fracture micromorphology of surfacing repair sprocket (a) and new non-worn sprocket (b)
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Fig. 8 Friction factor curves of surfacing repair layer and
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Surfacing Remanufacturing Repair and Performance after
Repair of Mining Wear Sprocket
WANG Liang

(School of Energy and Power Engineering, Lanzhou Petrochemical University of
Vocational Technology, Lanzhou 730060, China)

Abstract: Double-layer surfacing repair was conducted on worn surfaces of a mining sprocket of 40CrNiMoA
medium-carbon quenched and tempered steel by argon-rich gas protection welding. The repairing process was as follows:
preparing a 10 mm thick transition layer with JIM100 structural steel wires first, and then treating the sample by tempering at
400 C for 2-3 h; second, preparing a 10-15 mm thick wear-resistant layer with YD256 wear-resistant core electrode, and
then treating the surfacing repair, sample by tempering at 350 ‘C for 3 h. The microstructure, hardness, tensile properties,
impact properties and wear resistance of the surfacing repair sprocket were studied comparing with those of the new non-
worn sprocket. The results show that the metallurgical bonding between the surfacing repair layer and the base material was
good, without defects such as pores and cracks. The transition layer was composed of a large amount of needle-shaped
ferrite and a small amount of lamellar pearlite, with fine and uniform grains. The wear-resistant layer was composed of
ferrite, pearlite, tempered martensite and granular carbides. The hardness, tensile strength and impact energy of the
surfacing repair sample were 57.2 HRC, 842 MPa and 110 J, which were 9.6%, 11.8% and 26.4% higher than those of the
new non-worn sprocket, respectively. The friction wear mass loss and abrasive wear mass loss of the surfacing repair
sample were lower, approximately 32% and 24% of those of the new non-worn sprocket, respectively. The mechanical
properties and the wear resistance of the surfacing repair sprocket was good.

Key words: mining sprocket; remanufacturing; surfacing repair; worn sprocket
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