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Table 1 Composition of experimental alloy(wt%)
Al Ti Cr Fe Nb Mo Ni
0.6 1.0 19.7 18.4 5.1 3.0 Bal.
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Fig.1 Morphology of experimental alloy powder
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Fig.2 Schematic diagram of alloy printing processes before (a) and after (b—d) remelting with different angles: (b) remelting at 0°, (c) remelting at

67°, and (d) remelting at 90°

K FH X 2R AT SO SE 6 & S AT OIAE 0 T o A4S
506 S 24T BE OGN R ok, B R B R R AR
=20 mL:20 mL: 1 g, J& 1 B (8] 4 90 s, @ i B Ak B2 Hy
GX51F 4 & 185 LA B FEG-Quanta 650 473 FE 1~ & 43k
B AT O A A M 52 . FIH QUANTA FEG 650 $14
T L & 1 Oxford Nordlys Max HL -5 HIUH AT 54X
XF 52 56 A 4 3E AT EBSD Wl R 4 BT A3 10 B dlE BN
Channel 5 #F HBEAT AL BEFN 207 . EBSD Ff LRI

WON = E R L EE=1:9, P 6 8] S 50~55 s. 2K A FEI
Talos F200X % 5 L ¥ i 7o 5% A1 BC £ 19 Supper X RE 1 4%
N S A 4 5 AT R AF

3 HERESH

3.1 ERFIEILEAEEOMERDH

K 3ajE B IE 67200 & & = TR OM 45 51, Z il oy
FTENJ7 ), B 3b~3d 73 51 %) 87 ] 3a H XZ. XY YZ TH 1) 4

C

Layer N+1

RL in Layer N

K3 HEiF 67054 OM B )y
Fig.3 Three-dimensional (a) and OM (b—d) images of the alloy remelting at 67°: (b) XZ plane, (c) XY plane, and (d) YZ plane
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Fig.4 OM images of experimental alloys before (a) and after (b—d) remelting: (b) remelting at 0°, (c) remelting at 67°, and (d) remelting at 90°
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Table 2 Molten pool size of experimental alloys before and after

remelting
Average width of the ~ Average depth of the
Alloy number
molten pool/pm molten pool/um

Un-remelting 124 53
Remelting at 0° 153 32
Remelting at 67° 147 33
Remelting at 90° 150 33
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Fig.5 SEM images of experimental alloy before and after remelting: (a) un-remelting, (b) remelting at 0°, (c) remelting at 67°, (d) remelting at

90°, (a,—a,) inside of the columnar crystal, (b—b,) outside the columnar crystal, and (c,—c,) at the boundary of molten pool
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Fig.6 XRD patterns of experimental alloys before and after remelting
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Fig.8 IPFs and pole figures of the experimental alloys before (a) and after (b—d) remelting: (b) remelting at 0°, (c) remelting at 67°, and
(d) remelting at 90°



* 2596 ¢

W] B RS TR

554 3%

60 60 =
[7] Average grain size: 23.65 um Average grain size: 27.20 um
S0 50t [
§ 40+ 40+
g
3 30 30+
g
= 201 20+
10r 10t H
oL L
0 30 60 90 120 150 0 30 60 90 120 150
60 60
Average grain size: 27.04 pym ¢ Average grain size: 27.55 pm d
S0r — 50 [
X 40+ 40
g
S 30 30+
g
& 20+ 20+
10} HH 10}
0 |_||T!_| — 0 HI_IHI—H—\ =
0 30 60 90 120 150 0 30 60 90 120 150

Equivalent Circle Diameter/um

Equivalent Circle Diameter/um

Bl AR S S A 4 i RS
Fig.9 Grain size of the experimental alloys before (a) and after (b—d) remelting: (b) remelting at 0°, (c) remelting at 67°, and (d) remelting

at 90°

K10 R FEME A4 SEM A EBSD [ A

Fig.10 SEM (a) and EBSD (b) images of the un-remelting alloy

Kot RSF A B/ B4R AR b G10. G 1T, IX AT
JE T EIE T 24 R ok

ME11dH T LAE H, B 67°6 4 R AT E
T AEKKERSHR . 5B b R AR AL &
X dmRLAH B, B 11d A R RE AAR ZE AR KRR A 3, R
R I BR S AR AT I R, X 3R B AR R A R S A AR
KA. BEAE A I3 K, A8 8 X AR & 1
B R ARG, N 11d H GL2 AR foki . R ELE 11d
G12 &R AT U 20 #7 , B 11 g B, 7T BAE HEZ AR IR
fl PN ER Y FT B 7] A B JR) 0 4 A R A2 A8 4K . Inconel
718 2 fee [H1 /0> SLJ7 db AR 28 48] , T 326 B 1) A <100>HL [ 7%
3N S AR 225 B [100] [001]AT[010] 42 25 2% 11, & 11h
N G2 AR b B CB g YZ B 028 B I T BN 5 1)
1 AR RUER ) 2 AR 2 AT P BT DA Hh A2 iR B ) 22 A
K 4.5, IX 3R W Z At R T 5 AN [ g 7] — AN ok

2 E A A N 90°K (11D, A & AT5 88 LLAM E
ARKEAREAE. SER g B X ML AR S 238
HUH" A K, W 1170 G13.G14.G15 SR TR, iX
RFAFOR B A KE L. — PR, &
A B X T “H”BUFRR S I E R AA PRI G | BT 4T
BN 1) 43 A (A5 0, 40 P 116 GI3 AN G LS ST . iX
R OR AR A B, et R A SR i A & X AR
v L[] 23 AT 7 1]



510 1

RIS UG E RN SLM B Inconel 718 &4 2H 43 ZRKA [ 5 )

* 2597

N w S

Misorientation/(°)

—

(=]
(=}

Point to point misrorientation angle

Distance/um

Bl 11 #4544 SEM 7 I EBSD 453
Fig.11 SEM images (a—f) and EBSD results (g—h) for the remelting alloys: (a—b) remelting at 0°, (c—d) remelting at 67°, (e—f) remelting at 90°,
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Effect of Laser Remelting on Microstructure and Texture of Inconel 718 Alloy
Formed by SLM

Cui Xiaoming, Wang Zhenwang, Bai Pucun, Liu Fei, An Jianlin, Zhao Xueping
(Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: In this study, Inconel 718 alloys with different remelting scanning angles (0°, 67°, 90°) were prepared based on selective laser melting
technique. The microstructure and texture evolution of the as-deposited experimental alloy before and after remelting were characterized by XRD,
OM, SEM, EBSD and TEM. The results show that the remelted alloys are mainly composed of Laves phase and a small amount of Al,O, and
carbonitride containing Nb and Ti elements. The fish-scale molten pools become wider and shallower in the remelted alloys, and the columnar
crystals grow obviously along the printing direction and its width also increases. This is mainly due to the secondary heat input effect on the first
molten pool under the same powder layer by laser remelting, which provides a driving force for the continuous growth of columnar crystals.
Besides, the orientation strength is increased significantly after remelting, and there is a strong cubic texture. With the increase in remelting angle,
the texture strength is increased. Furthermore, the columnar crystals are mainly grown by epitaxial growth in the alloy before and after remelting.
Different remelting angles can induce the transition of grain growth from random orientation to competitive growth of columnar crystal epitaxy,
and the grains are located in the overlapping zone between adjacent melt pools in the same powder layer. In addition, different remelting angles
can affect the internal orientation gradient distribution of columnar crystals, and it can change the intensity of epitaxial competitive growth of
columnar crystals in the overlapping area.

Key words: Inconel 718 alloy; selective laser melting; laser remelting; scanning angle; microstructure
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