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Welding Characteristics of Inconel 600 using a high power CW Nd:YAG Laser
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| Abstract |
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The welding characteristics of Inconel 600 Alloy using a continuous wave Nd:YAG laser are experimentally investigated.
The major process parameters studied in the present laser welding experiment were the positions of focus, laser power
and travel speed of laser beam. We measured the fusion zone size and its shape using an optical microscope for the
observation of cross-sectional area. We performed two tests regarding the tension and the micro hardness for welding
quality estimation. Then we measured residual stress in welds by electronic speckle pattern interferometry(ESPT). In conclusion,
the optimum butt welding process parameters were 0.5mm focus position, 1.6kW laser power, lm/min travel speed and

Key Words : Laser Welding(&]o]#] &%), Inconel Alloy 600({13d 600 ), £3J6](Aspect ratio), micro-structure(T]A)2]),

1LME

FojAo] g5t g2 7R A AR V1&2A @4
Ggpo] o)t wigo] A1, 71F&TI} uj< w2 Exlo] 9
o AR7hge) Zhsste 71E $HE diAsAY Ae
59 587120l thE A7t BEe| A Foltt olA
of 9% &4 o] F¢w ofv] o A EokA FH
HstAl AHEEZ et

* z2Aq&n 7] A58 (ytyou@chosun,ac kr)
F&: 501-759 FFFHA] 7 MAFE 375

+ 249 dg

++  Addstn 2=y

119

I FolA H 71E2 ofd Yzt Hof A 41
St RS Agsted S8Eo vk A2 6009
dolA gl et AL SHRAFYT BAsS]
A F7) 347 9B £3E B4 A4S 98 Ba
7Y NEYAG #o)AE ol §3te] AY= o} Hoh'™
"Ji% 6002 UA 9 2go| thkoz g4 YA &
©%, 43 Creep S40] $4311, B8] L%
7]' 1, A o2 E otAdle 1 B2 dAow 7335

-,-H'l




AHE AT Yok TAA DL B4,
2759 8 $Aa A9 Aol Fu,
NEBALY], HEALHLE, AAEE 5
et
]9} gro] Q1 6002 Thopet Eof 4451 9l
of $Ee| B A3 9% BAS HHRE B )
Fa% adolth A=Y 6008 oA HA 4H
A2 5] AN s Aol 23, HolA W o4, ¢
4% 291 449
AzAole] A2E

7 2947171
4187, 3
| A+

al

1o

=
s

[¢]
-+
2

o4 el W, BE 40 57 U
28709 £¢ 2 AYuny 24
A% sor g,

234 B AL DHB | EHE ZAGA HA ol
295 @] $3) ¥ & Zao]E(bead on plate) £
Syes 44 MU B oL Uoy] £1L A8
k. grly) 8L HIE & Zeo|ER 4 AR 7]
z23}0 229) §ALFS Uehjt Fol4 283 o]
Mol ol 4428 A3 gYSAT $4 T 4430
A ZAZ FY o] WAt §4 v gEe Y
st

sre)7] A3 AlHo BAAE sl 29 Yo
wso] the g% B Y4 ¥ 2712 vmaigl, ol
A= A, vpolaR b2 AR AY, ESPIZ o] 3

S8 24 4 Wk

Lo
T

O
=

Al
=2

2

£

2.1 H x|

2 Q7o) 4189 dolAL ol 1064nm, Yej 2=
(multi-mode)9] ¥l 0 24 &2 0] 2.8kW?3l P& (con-
tinuous wave;CW)3d Nd:YAG oA o|ct. #o|# ¥
4% 600mel HHSE Fol Awol HgEs. U2

ouIrE

Coliimation
'ens Dus{ D D D D
Lens collector ) ;

/ Assist gas
é ;X~Y Stage .”_

Fig. 1 Schematic diagram of the experimental setup
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Table 1 Chemical analysis(wt. %)

C Fe S Ni Cr

Inconel

0.231
600

0.019 | 9.72 | <0.001 | 7325 | 16.12

Table 2 Mechanical & physical properties of materials

Inconel 600
Tensile strength(MPa) 610
Elongation(%s) 40
Thermal conductivity(W/m - C) 149
Melting range(C) 1354~1413
Density(g/cm’) 8.47
Specific heat(J/kg - T) 133
Electrical resistivity(uQ - m) 1.03
Hardness(Hv) 185
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Fig. 2 Relation between position of focus and aspect ratio
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Fig. 3 Cross-sectional area of bead on plate welding
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Fig. 5 Photographs showing laser butt welding(P=1.6kW,
v=1.0m/min, z=0.5mm)
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7=0.5mm

Fig. 6 Butt welding cross-sectional area
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Fig. 7 Comparison of tensile test results for position of focus
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