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Microstructure and Properties of Laser Cladding Hastelloy C-276 Coating on Gun Steel Surface
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Abstract To study the microstructure and properties of the Hastelloy G-276 laser cladding layer, and to do basic research work
for laser repairing gun barrel. The cladding layer of Hastelloy C-276 was prepared on the surface of the gun steel by using a la-
ser cladding system. The microstructure morphology, microhardness and corrosion resistance of the layer were investigated
with optical microscope (OM), scanning electron microscope (SEM), microhardness tester and electrochemical workstation.
The Hastelloy G-276 cladding layer prepared on the surface of the gun steel was of good quality and had no obvious pores.
cracks, and other defects. The thickness was about 1. 2 mm, uniform structure, fine grain, and good combination with the
substrate. The microhardness distribution from the surface of the cladding layer to the substrate showed a trend of rising first
and then decreasing. The average microhardness of the cladding layer was about 280 HV, the highest microhardness in the
phase change zone was 500 HV, and the average hardness of the substrate was about 350 HV. The self-corrosion potential of
original chrome plated gun barrel was —0.734 V, the self-corrosion current density was 2. 39X10"° A/cm?’. The self-corro-
sion potential of the cladding layer sample was —0. 326 V, and self-corrosion current density was 3. 59X 107°% A/cm’. Com-
pared with the original chrome plated gun barrel, the corrosion potential of the cladding layer shifts positively and the corrosion

current density value was slightly larger, but it was still in the same level. Using laser cladding technology, a Hastelloy C-276
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cladding layer with good overall quality could be prepared on the surface of the gun steel, and it had excellent corrosion resist—

ance, and was well combined with the substrate, and could partially compensate for the strength of the tube.
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1 PCrNi3MoVP (wt%)
Tab.1 Chemical composition of PCrNi3MoVP steel (wt%)

Element Cr Mo Mn C Si Ni \% P S Cu
Content 0. 600~0.900 0.200~0.300 0.300~0.600 0.270~0.340 0.170~0.370 2.000~2,400 0.150~0.300 <<0.025 <0.025 <0.200
2 Hastelloy C-276 (wt%)
Tab.2 Chemical composition of Hastelloy C-276 alloy powder (wt%)
Element Ni Cr Fe C Mn Si Mo W Co \' P S
Min Bal. 15.0 4.0 15.0 3.0 0.1
Max 16.5 7.0 0.01 1.0 0. 08 17.0 4.5 2.5 0.3 0.015 0.01
s
o 4% HNO, s ) o
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100 pm ,
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Tab.3 Dynamic potential polarization parameters of two

coatings in 3.5 wt% NaCl solution

Samples Cr Hastelloy G-276
Eeow/Vscr —0.734 —0. 326
Liowe / (A/cm®) 2.39X10°° 3.59X10°°
3
(D
Hastelloy C-276 o
(2)Hateslloy C-276
280 HV ) 350 HV,
(3) Hastelloy C-276
0.326 V, 3.59X 10 °A/cm?,
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