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Fiber Laser Welding Characteristics of Laser Melting Deposited
TC17 Alloy
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Abstract Laser melting deposited TC17 alloy and forged TC17 alloy are welded by fiber laser. The microstructure,
phase constitution and mechanical properties of the weld joint are studied by optical microscopy, scanning electron
microscopy. X-ray diffraction and microhardness tests. Results indicate that the fusion zone (FZ) mainly consists of
fine dendrite which nucleated and epitaxially grows from the substrates. The heat input makes the j grain of forged
TC17 grow more seriously than that of laser melting deposited TC17. The heat affected zone (HAZ) of laser melting
deposited TC17 is much narrower than that of forged TC17. Laser melting deposited TC17 exhibits better thermal
stability than forged TC17. The microhardness of FZ is higher than that of the base metal, and the microhardness of
HAZ is lower than that of the base metal.
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Fig. 1 Schematic illustration of welding process
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Fig. 2 Microstructures of the laser melting deposited TC17 and the forged TC17 alloy. (a) § columnar grains of the laser

melting deposited TC17 alloy; (b) microstructure of the laser melting deposited TC17; (c¢) microstructure of the

laser melting deposited TC17 after heat treatment; (d) microstructure of the forged TC17 after heat treatment
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Fig. 4 Solidification structure of fusion zone (differential interference contrast observation).

(a) Laser melting deposited TC17; (b) forged TC17
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Fig. 5 XRD analysis of the fusion zone

1L R pl TR ARG (AT I R R R R [
SRAR/IN L A58/ 114 5 1] A0 IR B o R {45 M i (1) B
AR i T B2 A & DA S A AR R Y,
TF1) B85 78 A 19 Lt Eby T S 4 e 4 1 484 o R D) 1 i
HH I R AT R S — OB [ B 249 50 pm, IR
KRR BE 10 pom (R AR & o T 76 06 b 356, FCRA TR
A R A A5 R A 3 RO [ S R o g A —
YRR (1) P A 240, G — R ) B 1) R 2 A R
T 1 = O R R R R I — RO R R S B, — K
B RIEEAE /N PR R S 10 pm 2247 R B R AR 15
11 P

P 6 AR e Sk BE T 4 41 U T A g0

Fig. 6 Solidification microstructure of fusion zone (differential interference contrast observation)
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Fig. 7 Effect of heat input on microstructure. (a), (¢), (e) HAZ of the laser melting deposited TC17;
(b), (d), (f) HAZ of the forged TC17
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Fig. 8 Effect of heat input on grain size of HAZ (dark field observation). (a) Laser melting deposited TC17;
(b) forged TC17
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Fig.9 Schematic illustration of weld joint

Hp kR T ERK RIS . IREEEE R H 4 2L
K BEBA g BE AR TE 1] FDSE AR K Y PR 3 I (8] 20 /N A
ATEEA
3.4 BREESN

PR IDOPCE 7S 5 SN LN N e iy IR A
G 38 A1 I 3o S TR B 2 A 2 A AT 10 o 3
G A FUEECE (0 B b B B2 AN 21 . A5 5% IX I oA 32
B TREA . PG DORE B BRI IR T RE A . 5
AN = 2% A B2 3 A it 28 B n] DAFR L OB OB
T FAGR IR) DXJE FR 2 T EB A

00 000 060000
LR IR I IR IR S IR

® 60 6060 000

LMD |HAZ FZ HAZ | forged
L herns Vs
R A \ & /,.ﬁ-v
= | “ Ny
# LMD HAZ FZ_\ HAZ forged
e /N
W o \
S
s [
'§ ‘v\\/ “./\/
& [ LMD |HAZ| FZ HAZ |forged
= A ]"’"vf\ v~
N [N \ /
L V\\ A
-6 -4 -2 0 2 4 6
Distance from cross center /mm
[ 10 40 3k W SRt BE 43 A (347 - 0. 5 kg

IR ] 10 )
Fig. 10 Microhardness distribution of weld joint
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