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Experimental study on laser deposition repair GH738 alloy
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Abstract: The effect of laser power, scanning speed and powder feeding rate on feature sizes of weld
height, weld width, weld depth during laser deposition repair single track GH738 alloy were investigated
by orthogonal test; the parameters were optimized and defect—free microstructure was obtained; the reason
of defects such as ill bonding & cracks in deposition zone and the characters of microstructure &
microhardness were analyzed. The results indicate that the microstructure of GH738 deposition zone is
made of columnar dendrites which grow epitaxially from the substrate. Few carbides are precipitated in
the interdendrite. Compared with the substrate, the carbide in the heat affected zone is obviously reduced;
meanwhile the size of ' phase in heat affected zone increases obviously. The microhardness of deposi—
tion zone(350—470HV0.3) and heat-affected zone(450—-480 HV0.3) is lower than substrate(480-510 HV0.3),
and microhardness decrease gradually along the deposition height direction.
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Tab.1 Chemical composition of GH738 powders

(Unit:wt %)
Element Content
C 0.06
P 0.015
Co 13.00
Al 1.40
Fe 2.00
Mn 0.01
S 0.015
Mo 4.50
B 0.005
Cu 0.10
Si 0.15
Cr 20.00
Ti 23.00
Zr 0.10
Ni Base

Hardness-
test point

Deposition-
zone
Heat-
affected
zone
Substrate
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(a) Feature size of deposition track
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Fig.1 Schematic of feature size of deposition track and
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(b) Microhardness test

microhardness test
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Tab.2 Orthogonal test parameter combination and deposition track feature sizes

Experimental parameter

Feature size

Sample Ar
PIW VJ/mm-s™! V,/g-min™ W/mm H/mm D/mm d/mm

1# 3800 4 5 2.37 0.52 0.41 0.41 4.56
2# 800 5 6 2.13 0.49 0.39 0.37 4.34
3# 800 6 7 2.06 0.46 0.31 0.32 4.47
A# 800 7 3 1.96 0.47 0.25 0.29 4.17
S5# 1 000 4 3 2.71 0.85 0.42 0.30 3.18
o# 1 000 5 5 2.87 0.56 0.48 0.50 5.15
TH#H 1 000 6 6 2.60 0.35 0.24 0.30 7.43
S# 1 000 7 7 2.51 0.55 0.39 0.35 4.56
o# 1200 4 7 2.65 0.52 0.43 0.36 5.09
10# 1200 5 8 2.45 0.62 0.37 0.34 3.95
11# 1200 6 5 3.07 0.76 0.53 0.31 4.04
12# 1200 7 6 2.89 0.66 0.39 0.45 3.80
13# 1400 4 6 3.39 0.48 0.51 0.37 5.17
14# 1400 5 7 3.42 0.66 0.51 0.43 4.5
15# 1400 6 3 3.37 0.52 0.50 0.50 4.68
l6# 1400 7 5 3.45 0.16 0.43 0.52 4.54
Ry 1.28 0.08 0.24

Ry 0.31 0.12 0.32

Ry 0.15 0.08 0.08

R, 0.11 0.05 0.08
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Fig.2 Effect of process parameter on deposition track feature size
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Fig.3 Defects in deposition zone.(a) Ill bonding; (b),(c) Cracks
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Fig.4 Deposition zone microstructure under optimized parameter.
(a) Microstructure; (b) inter layer & inner layer;

(c) heat-affected zone; (d) substrate
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Fig.7 Distribution curve of microhardness
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