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Preparing Technology and Application of Cupreous Coatings in Equipment
Repairing
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ABSTRACT: Objective To solve the key difficulty in repairing a certain type of ship pump impeller hub and other key parts,
key research is carried out on cupreous coating prepared by electric arc spraying. Methods The microstructure, microhardness,
bonding strength and erosion resistance of the coating were assessed by optical microscope, SEM, microhardness tester, tensile
testing machine and abrasion tester. Results The cupreous coatings were uniform in composition. The bonding strength between
coating and substrate was 18.58 MPa; the microhardness was 187.5HV, 3 (higher than the substrate); and the average porosity
was 4.1%. When the erosion angle was 30° and 90°, the wear mass was 0.024 g and 0.020 g respectively (the coating has excel-
lent wear resistance). Conclusion Cupreous coating is prepared on water pump impellers by electric arc spraying technology,
which not only recovers the primary dimension, but also improves the wear resistance. Meanwhile the substrate does not deform.
No balance test is required. Energy and materials are both saved. It is estimated that the life span will extend for 3 times. This
technology provides a new concept and method for repairing key copper parts of large and new equipment.
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Tab.1 The chemical component of LX41

JLE Al Fe Mn Ni Pb Si Sn Zn Cu
FRESF%  8~11 2.5~4.5 <3.0 2.5~5.0 <0.1 <0.1 <0.2 <0.5 gy
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Tab.2 The parameters of electrical arc spraying cupreous

coating
Parameters U/v /A L/mm
Coating 35+1 2001 150~200
1.2 Ak
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Fig.1 The metallography photoes of the electrical arc spraying
coating

BT

s

w2

Magn  Det WD ————— [ ()() um
300x SE 72

-

100 pum

b KIH
B2 HUSIBER A A B R 2 RO 1 i e B IR A

Fig.2 The SEM photoes of the electrical arc spraying coating:
a) cross section, b) surface
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Fig.3 The EDS analysis of the electrical arc spraying coating
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Tab.3 The bonding strength of the electrical arc spraying

coating
No. Measure value/MPa Average/MPa
Arespraying o0 1802 21.63 18.58
coating
Flame spraying 7.68 758 7.23 7.50
coating ) i ' :
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Tab.4 The results of microhardness ( HV, )

Sample Measure value Average
145.3. 170.7. 179.8.
QAI9-4 156.9., 167.5 164.0
. . 190.4. 1974, 176.2,
Arc spraying coating 198.3. 175.4 187.5
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Tab.5 The loss weight of substrate and coating g

Sample Loss weight of 30° Loss weight of 90°
QAI9-4 0.054 0.193
Arc spraying coating 0.024

0.020

Pl 4 30°ff AR 2 vhish B 5515 (9 SEM R
Fig.4 The SEM photoes of substrate and coating under 30°: a)
substrate, b) coating
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Fig.5 The SEM photoes of substrate and coating under 90°: a)
substrate, b) coating
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Fig 6 The photoes of welding of water pump impeller: a) after welding, b) deformation, c¢) after machining
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Fig.7 The photoes of electrical arc spraying water pump
impeller: a) after spraying, b) after machining
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