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The Microstructures and Mechanical Properties on the GTA Welding conditions of
Inconel 617
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ABSTRACT Inconel 617 is a solid solution, nickel-chromium-cobalt-molybdenum alloy with an
exceptional combination of high temperature strength and oxidation resistance. The combination of
high strenth and oxidation resistance at temperatures over 1800°F makes Inconel 617 an attractive
material for such components as ducting, transition liners in both aircraft and gas turbine. In this
study, the weldability and weldment characteristics of Inconel 617 are considered in GTAW
associated with the two welding current and with back shielding gas using or not. After GTAW
with 120A and 150A current, microstructures and hardness test, bending test, tensile test on room
and elevated temperature for the determination of optical welding condition.

1. M =

< ZAx9 Wist 2 R4 A
AL 34 1A —Cr’— g AEEA ARAFAME=
AE dZo] HE3tE7] A|ZF 1940dt) T
B %3 7|esdo] o]FoA FFIE HIE
gto] B2 EokdlA ol&HI Qd. oly3 %
Wadgae Nizl, Co7l 2 Ferl2 EFHeH,
Ni7] 2y 832 Ni} Cro] Ed3Foz &
ke WAt AdS FAAA713, 2HJE2FRG
ZE7F 4389, 650T oAM= tS 531
o F2 1Z=9 Wyitstd, W4A3E 8ol 87

ok FHELEA FEL&H Utk Niv]
WEHF F9 Inconel 61774 U - ¢ AL
49 ZF2EHR AX4E 717 AEE TR
AHE-E T o Zh2ERl dA4E 7]7] AR 7]
£ 7le AAFAMYL B/} ey, By
2 Fu Al mA BES AF o &I
AE dFolt. Ho] FF Y Uiy o
go2 7}AEHW o]8o] HA F7lsln e F
AeolBg =43t sfge] AlF3 AAolt. A
7€ F48 Y Al FejrEE @5 5 3l
< By ol 1 RIMAAIFY F4lstE 9
stdze] E9E Z|dE 4 Utk oY aFf=
Fd F27199 ZAY A= 2A 71498

T A& Ao 2 AlsdY. wekAM Inconel 6177
o] &HE A4S BEYsln EA3FHA FHA
I AAFARE FH3}TA GTAW £H1AFH; &
3} 9 back shielding gas AFE %9 T2 &
A EAL FEstnz 34
2. Ay gy
21 28 & EFA=E
Inconel 6177L WAsA 9 u° Iy7ge

71 ol E& 873 AHzl"® Ni-Cr-Co-Mo
gsolth. 43 2 g ES7i7r wEHo=
7tefd o 53] $43tth. Cost Mool 93
{7317} o|FojAH, & Ni, Cr §Fe] 43}
o g AFAHLE FAAIG. 53 Al FFL
a0 Ui S "o Atk oEhA
Inconel 6177 980T o]|A4e] mLdx ZFx9}
WAikstdS 7HRth B AT AMEE ERle
Inconel 617722 F7= 8mm<el HAS ARS-glon
GTAW £FHAEE= AWS A514(ERNiCrCoMo-1)
2173 1.6mmE AT & 13 ® 29 2R}
LHARY Fg=AHE YEHH

= 17 =



20054 F=H st=YUECs| YE=F, 20054

113, ZE AN

KWS 2005-Autumn

¥ 1. Inconel 617¢] 334 (ASTM BI168)

Element(wt.%)
Ni|Cr|Co|Mo|Al|C |Fe| Si| S |Ti|Cu
50212211319 (12012 [08(001|04 |04

¥ 2. GTAW £HAES 384 (AWS A5.14)

Element(wt.%)
Ni|[Cr|Co|Mo|Al|C |Fe| Si| S |Ti|Cu

494| 23 (12.8/10[10(01|1.6| 0.9 |00L| 05| 0.3

22 8%

221 &4=4

Al P@HL HH(single vee) NAo 2 AHZ4E
£ 60°Z 3} root °]&HF UHZHE 15mmE T
. 7128 444 77 @ Yo BormE
T FHoE Hde F olgry] AAR §HI}
At S AFE 120A9} 150AE A8+, back
shielding gas AH& f5°] W& &£HEE B3
Ao F 39 £H=AE YA

¥ 3 £Hzd
A7 | AY | YEF 3=
A | (V) |&J/em)| (C)
120A | 14V | 104 | 150¢

150A | 1By | 129 | ot | 104/min

back shield
4 2( £ /min)

222 A3 &

E A¥9 GTAW EI7IAE 99.99%Ars At
23}l back shielding gas Al 59 & &
RS U on, £3HF 120A ¥ 150AE
AHE3Ee WA R RET ZEAY, 3948, &
< 2 312 AFAE S dHH.

3. 4 Zx H 1uF
31 SHF o|M =%

GTAW back shielding gas AH& #%o] o&
349 AlHE FFIMcH, &FHA olH
B3 7}A(back shielding gas)E AFE31A] 2o
A, 8HE7 ARA= ddo] YAIF}EE AHT
L3HFE 27 HsiAM e BE=EA oA HE7tAT}

Hasith 19 19 back shielding gas AH&
2o 2 &5 ddz2S Jehjdch

2% 1. Back shield fif&ol] o& &35

(a) 120A, with back
shielding gas

(b) 120A, without
back shielding gas

w3 S3F40] 222 v A dendrite 3
o2 FARE 93, HAZE 300um~500umA =2
of¢- Fskon, 120A~150A¢] SHAF YA

E ouAzAe) W) BREx gt 29 2
s} 30] 1% SEM AFRS UEhiIT

a9 2. £33 <9 SEM AR (£HAF 120A)

= 172 =



2005 £ st=

LEMS| YE=

13, g MF

KWS 2005-Autumn

a9 3 &=

(d 3

49 SEM AR (£H

(a) HAAZ

A7 150A)

32 7|AXMEH

1) =AY
fHR 2ute] A EXE AR 43 AxE
f3aF&o] 71 =31, EAZE 7P @Een,

HAZIdME §FF&SEG HW3toy, 24 o=
ZasAoh 29 49 HF BEEXE
e AT

a9 4 8AF 299 Bx=E

2Ts

X

NN
S 8

Hv(1000g,10sec)
R R
8 o

et M

<—|<—->I—> B.M

2) 2IAE

29 &HF st FAFS AAIES
v Az, £HAF 120A 2 150A4A &4
3 AlFEHE 25 180° A ZAA TEol LA
3HA] Ut

3) 4203 ¥

SHAF 120A L 150AdA &FHF A|gH
gty AL AFAAAS ZAS v At <
AR A Y5 ET. tuh 120A4A4 &
AT A PH FoA EHFAA s AEA
583 Al & F Alole] BA BFo= %—x—}g
Fo] EAslE AFAFAo] fa Yol HRAo=
godd, §43RY Z+ 2 Alolo] HAHZo| F
o3l SAHAF 120AdME B¢ ZH3= <
ARAEE 4L F Ug A= Hoadoh mgEbA,
Inconel 61772 €3 A AA 7} ofF FL83Ith

4) 212G F

SHAF 120A 2 150AH 4T AFHES
300°C L2AFANEE F33 27, EF EA
A g FHen, IFAAE A9 tfE3AT

4. 2 £

120A¢+ 150A9] &HAFwIT &S <%
o] Aole UAAJARF BF vinF F3g A
£ RAFUAT. AFZAHAERE E AFdA Al
Alg 718 =AUl F 3N, RE7t: §%
)3 £HAF 120A~150A2 £H3E, =AY
71741’—‘1*”2011 LH3= FHoleFE 22 F+ A

F 2

i
Mo
ot

1. Kewther, ML.A,(2001) "Tensile and fatigue testing
of Inconel 617 alloy after heat treatment and
electrochemical tests”, Industrial Lubrication and

190 Fusion Boundary Fusion Boundary
VO S Y W e s o e S O U (T N LY /20 AN R (NS T O () A ¢
180 -12 -9 -6 -3 0 3 6 9 12
Distance from W.M center(mm)
) SHATF 120A AHE
230
2
’9:220'
=
- 2101
o
g 200
=] " W.M
T B.M : = BmM™ 3.
=reor Fusion Boundary Fusion Boundary
180 j I U S A 1 T N (N VG S Y O N G T W 1 O (5 1 |
-12 -9 -6 -3 0 3 6 9 12
Distance from W.M center(mm)

(b) HAF 150A AH&

= 173 =

B 3E, AEHE2004) T2

tribology., Vol.53 No.3 ppl12-118

SIS AR ARSI o7 BA RS
SHEH B A7, WAANANTAY FAGE
3] =&3 pp216-220

2R FHA= : BHopr)e





