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Laser Melting Solidification Properties of Inconel625, Mo-free Inconel625
and Alloy686 powders

Wang Jincai', Huo Xiaoyang', Li Lei*, Fan Beibei', Mi Guofa'

(1.School of Materials Science and Engineering, Henan Polytechnic University;
2.Institute of Materials, Shanghai Dianji University)
Abstract:In order to improve the service life of 20G high pressure boiler tube, the melting-solidified layer of In-
conel625, Mo-free Inconel625 and Alloy686 nickel-base alloy powder was prepared on the surface of 20G steel
plate by laser melting solidification. Effects of nickel-based alloys on microstructure, hardness, tensile strength
and high temperature corrosion resistance of laser melting-solidified layer at 550 C were investigated. The results
indicate that the grain size of Inconel625 is inclined to concentrate to <<001> direction, followed by the grain of
Mo-free Inconel625. The grain size of Alloy686 is partial inclined to<{101>> direction, however, the primary di-
rection is < 001> direction with homogeneous grain. The hardness, tensile strength and corrosion resistance of
Alloy686 are optimal, while the plastic toughness is the worst, where the elongation is only 10.8%. After overall
consideration, melting-solidified layer of Inconel625 is most suitable for the corrosion resistant layer of boiler
tube.
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Tab.1 Chemical composition of nickel-based alloys powder %

wp
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C Mn Mo Si Nb Ti Cr Co Fe W Ni

Inconel625 0.035 0.15 9.56 0.3 3.8 0.15 22 0.03 1.5 —

&
R

Inconel625 -
4 Mo 0.035 0.15 0.3 3.8 0.15 22 0.03 1.5
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Tab.2 Weight variation of specimens before and after corrosion

e, va’fﬂﬁﬁ J?E:’L’mfﬁ isiciiE Eii‘fﬁ"ﬁ%
it/ g it/ g g /%
20G 3.821 5 0 3.8215 100
Inconel625 4.581 8 4.135 1 0.446 7 9.75
Inconel625 2 Mo 4,011 5 2.726 9 1.284 6 32.02
Alloy686 4.395 4 4.024 9 0.370 5 8.43
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Fig.4 Tinting flaw detection of melting-solidified layer

Fe &t iod i Ab 25 5 45 18 Dl e 188 ol s, 5 3
T TR V2 1D S ol e A AU BT O 9RO 0 S o R o M A
Pl Fe MR RTE 5% LA T . R EDS 4 479 4 M I €
JZ T B B A AL 4T Fe MO B2 30, WLIE 5. MK
Sa A] LA ) 7RIS &E 22y 800~1 200 pm (455
X Fe MR RTE 8% i Ay . RWITE LS 4 A I B8 )2 5 b4
ABARIFMIGEE 4G WK 5b Bl 78 1 200 ~1 300
pm Ab Fe & B Wi 7 5 » 2 B & Mo 1) Inconel625 &
IR HEMIG &8 A KIRE R /N NE 5c 7T LLFE
1. Alloy686 &4 W5 % )2 1E 950 ~1 100 pm B A o JE
IR, 2 W 6 )2 5 MG & 45 6 8 (B8 B2 TE
0~950 pmAb Fe i B 26 % ~7 % , 1 BE 2 & »

100 100 100
80 80 80
S = S
@ 60 60 HHR & 60
® a0 N & 40 N & 40
= fEEE #aR | £4 = e =
20 20 = 20
0 - i o "
0 200 400 600 800 1000 1200 1 400 0 200 400 600 800 1000 1200 1 400 0 200 400 600 800 1000 1200 1 400
SR B B um SR B B um SR B B um

(a) Inconel625 &4 ¥ % &

(b) % Mo # Inconel625 &4 )5 5t &

() Alloy686 &4 ¥ %t &

B 5 3AeeBEET Ferfiks

Fig.5 Dilution rate of Fe element in melting-solidified layer of three kinds of alloys
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Fig.10 Stress-strain curves of the matrix, Inconel625, Mo-free Inconel625 and Alloy686 nickel-based alloy
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Tab.2 Mechanical proptrties of four kinds of alloys

R Fn/ L.—Lo/ Lo/ So( on/ o/

kN mm mm  mm?’ MPa %
20G 32.2 25.5 88 75 429.3 30.0
Inconel625 38.6 30.7 88 75 514.7 34.9
Inconel625 2 Mo 41.7 21.1 88 75 556.0 24.0
Alloy686 43.3 9.5 88 75 573.3 10.8
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Fig.12 Corrosion morphologies and composition face scaning distribution of Inconel625 alloy specimens
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