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Parameters Analysis of Laser Additive Remanufacturing 20G/Inconel625
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Abstract: A layer of nickel-based superalloy Inconel625 was cladded on the surface of the water wall steel plate of
waste incineration boiler by laser additive remanufacturing to fabricate 20G/Inconel625 composite. The effects of
laser power on the dilution rate, macroscopic morphology, microstructure and hardness of Inconel625 alloy com-
posite layer were investigated. The results indicate that with the power of the bottom layer and the surface layer
of 5 000 W, the scanning speed of 5 000 mm/min, the powder feeding rate of 40.3 g/min, and the lap rate of
60% , the Fe dilution rate of the composite layer is less than 5%, and the surface is smooth with absence of pores.
The structure of bonding zone in the composite layer is characterized by cellular dendrite and secondary dendrites,
while that of interlayer remelting zone is columnar grain, which is surrounded by network secondary dendrites,
and that of primary melting zone in the surface layer presents equiaxed grain.

Key Words: Laser Additive Remanufacturing, Water Wall, Microstructure, Dilution Rate, Pore

Wi HH#:2021-07-26 & B A 2] B 9 : 2021-08-21

EEWE : Bl AE P QBT 3 7 R B G B BB H (19511105402)

FE—EERE N LA 5 .1996 4F R UL R FEAE ) R A5 4R (454003) , E-mail : 1933625054 @ qq.com

BIEIEE . 2F .5 .1975 4E AR #0421 (200240) , E-mail : lileil 975@163.com

SRR ESEA BRI W, . WO M HE 20G/Inconel625 AW LT ZWFFELT ], FEFh 5 3E BeAr (5 4 . 2022,42(1) :99-103,
WANG J C, HUO X Y, LI L, et al. Parameters analysis of laser additive remanufacturing 20G/Inconel625 composite plate[ J ]. Special Cast-
ing &. Nonferrous Alloys, 2022, 42(1).:99-103.

[15] GEORGE ]. Waffle cast iron cylinder liner[P].US; US6123052A. silicon on the microstructure and growth kinetics of intermetallic
1999-08-15. phases formed during hot-dip aluminizing of ferritic steel[J]. Sur-
[16] ODA T, NOZAWA T, KOYAMA K. Cylinder liner and cylinder face &. Coatings Technology, 2017, 319: 104-109.
block[ P]. US: US20060156917A1. 2007-06-23. [20] LEMMENS B, SPRINGER H, DE GRAEVE 1, et al. Effect of
[17] SPRINGER H, KOSTKA A, PAYTON E J. et al. On the for- silicon on the microstructure and growth kinetics of intermetallic
mation and growth of intermetallic phases during interdiffusion phasesformed during hot-dip aluminizing of ferritic steel[ J]. Sur-
between low-carbon steel and aluminum alloys[J]. Acta Materia- face & Coatings Technology, 2017, 319: 104-109.
lia, 2011, 59(4): 1 586-1600. [21] DANGI B, BROWN T W, KULKAMI K N. Effect of silicon,
[18] KATTNER U R, BURTON B P. ASM Handbook Vol. 3: Alloy manganese and nickel present in iron on the intermetallic growth
Phase Diagrams[ M]. ASM International; THE Materials Inforna- at iron-aluminum alloy interface[ J]. Journal of Alloys and Com-
tion Company, 1992. pounds, 2018, 769. 777-787.
[19] LEMMENS B, SPRINGER H, DE GRAEVE I, et al. Effect of (mEE.x 1)

99



Fefp i oA (05 &

2022 FEEE 42 B 1

VAR, B BB R LT AR 1A% G ) b SR b
7 2 BRRE AL BRI 3K . SCRE AR . by IR BE BRI 7 A 1Y
T KR ITR AT & A7 R A Fa AL ¥ . X
B A I 0 ol DR T K T R SRR il R A
W Ry T B R A HE R A, — R A
TIG/MIG HERRI) J7 35 A6 K ¥ BE S 3% 10 HE AR — 2 = it
JE Y Inconel625 B AL A 45  HESR )2 h Fe i B
B8 E] 5% ~15% . H S0 BE 43 A1, 23 KO B2 B AIK In-
conel625 £ 4 Y /& ik M J6 bt 4, L ME 7 05 FA B2 i XK
BRARNEL SR By 3 WA HE R A2 T

WOGIG I 1 3 PR A O BT T I A A
L R T TI 7  T N T= ONE 7=
B WO M T B STk %
7ZG06Cr13NidMo A 45 4 5 Inconel625 & & 2 19 il
FHUURINIG25 5 WC EZ G WR)ZMH & T s
AR R A B IE R A BB A —E S B R —
B, AR S PR SR M B FR IR D BE Y BLZ AT RE A
T 5L 51 B — b Jo ) 22 AR A i Th RE AR B & b R, B
AR R AR R A /D U BB RS BE A
SRESI B R ORI R S R ICECR S TE R
BIENEASAL . AEOE TR &, & 5 B0 R R
i L O RN 2 EBURIE B EZ SR Z
[RGB 456 .

AR GE T TE = He B b B9 3% T O IR B In-
conel625 4> . 1l 45 20G/Inconel625 48 3L & & #8}, i°F
W T WO R RER A4S A VAL B Sk
BEfszm, IR E A 2 Fe BRI T 5%, HE
B2 5 HARTE 6 4 45 A 5 ) i T8 AL Sy H N T 2 1t
2%,

1 XEMALE T &

L1 REMBEEE
¥ Laserline 2y i) 6000W B G #5 78 20G 40
FET G478 Inconel625 54, SHR RN 5F 8 200 mm X
150 mm X 12 mm, Inconel625 & 4 ¥y K %i 482 &y 100 ~
270 H, HALZ M R 1.
&1 Inconel25 HEGEMRNLFENST

Tab.1 Chemical composition of Inconel625 Ni-base

alloy powder %
wp
C Cr Si Fe Mo Nb Co Mn P S Ni

0.025 21.25 0.31 1.29 9.18 3.55 0.33 0.33 0.008 0.008 #x#t
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Fig.1 Tickness of compound layer at different laser power

with rate of 5 m/min, powder feeding rate of

40.3 g/min and lap rate of 60%
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Fig.2 The macro morphology of remanufactured monolayer under different laser power
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Fig.3 Flaw detection results of double layer remanufacturing under different laser power
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Fig.4 Microstructure of bonding interface between 20G/Inconel625 compound layer and matrix under different power
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Fig.5 The grains between compound layer and matrix

at both ends of the fusion line at 5 000 W
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Microstructure of double-layer remanufactured compound layer at 5 000 W
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Fig.7 Microhardness of double-layer remanufactured compound layer
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Fig.8 Dilution rate of Fe in double compound layer
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