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ABSTRACT A new type of brazing alloy, CuMnNiCr multicomponent Cu—-based alloy, used in
composite cladding reinforced with WC particles on steel substrate was developed. The melting char-
acteristics, microstructure, brazing technological and mechanical properties of CuMnNiCr filler metal
were investigated systematically. Using the brazing alloy, a stable wear-resistant composite cladding
can be formed on the surface of common steel by optimum brazed hardfacing process. Compared with
common brazing alloys, such as CuZnNi, CuMnNi and NiCrBSi, the CuMnNiCr brazing alloy has ex-
cellent mechanical property, good brazing characteristics and compact metallurgical binding interface
because of its multiple strengthening mechanisms. In addition, the composite cladding has good com-
bination property. SEM, EDS and XRD analyses showed that a metallurgical binding formed between
the cladding and steel parent metal, and between brazing alloy matrix and WC grains. The composite
cladding is composed of a—Cu solid solution, a—Cr and MnNi dispersion phases as well as WC hard
phase with the volume fraction of 54%. Impingement erosion wear tests proved that the wear resistance
of the composite cladding is far superior to that of 30MnSiTi martensitic steel. .
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Fig.1 Schematic diagram of cemented carbide braze weld-

ing set—up
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Fig.2 Heat treatment processes used in brazing (a) and the
brazed cladding (b)
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Table 1 Mechanical property of Cu—based brazing alloy

Heat Tensile Elongation Hardness
treatment strength % HV;
condation MPa

As—cast 290—369 44 219
Solution 890 'C, 2h 514 40 232

Aging 430 °C, 24h 653 48 327

Aging 430 C, 48 h 762 52 392

Aging 430 'C, 72 h 847—1200 55 460
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Fig.3 Microstructures of copper—based brazing alloy

(a) OM, as—cast, dendrite
(c) OM, aging treatment (430 C,
(d) SEM, aging treatment (430 C,

(b) OM, solution treatment (890 C,

2 h), equiaxed grain

72 h), dispersion—strengthened solid solution
72 h), precipitates 1 and 2 used for EDS analysis
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Table 2 EDS analysis results of precipitated phases in Fig.3d

(mass fraction, %)

Phase C Si Cr Mn Fe Ni Cu
1 7.31 5.73 66.51 4.33 4.68 4.21 2.00
2 5.51 0.64 1.62 20.43 2.09 22.60

42.39
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Fig.4 SEM images of the cross—section of composite cladding

(a) low magnified, I—composite cladding, II—
steel substrate, [II—transition region
(b) high magnified, WC surface melted, as shown

as arrows [V
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Fig.7 Comparison of impingement corrosion wear losses

between composite claddings and martensitic low—
alloying steel (30MnSiT1)
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Fig.8 SEM worn morphology of composite cladding with

54%WC under impingement corrosion for 1 h
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