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A Study on Low Temperature Impact Strength of Inconel 625
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ABSTRACT: Above all Ni-alloys Inconel 625 is used widely in plate of welding structural materials such as turbine case, a combustor
of liner. In general, weldability of Inconel 625 is not well because of poorly liquids of weld metal also it have a broken probability of
the welding crack. In case of FCAW weld process, it is not easy fo develope of welding materials, because it is possible only fillet
welding at view position of look down except for butt welding. But recently, though it is more used by FCAW process, owing to
welding materials worked at the vertical position. the study for FCAW weld of Inconel 625 is actively not yet worked.

In this study, the weldability and weld characteristics(mechanical characteristics, corrosive property) of Inconel 625 are considered in
FCAW weld associated with the several shielding gases((80%Ar + 20% CO,, 50%Ar + 50% CO, 100% CO») in viewpoint of welding
productivity. The results of impact test are follows; It was evaluated 70] at shielding gase of 100% CO,, and obtained about 35] at the
other shielding gases. If it was used for parts be required the impact value at the extremely low temperature, it is expected to have the

advantage of using the 100% CO, shield gase than the others.

1. A =

Ni g&FlM thEAHR] Inconel 6257+ EX1 FAlo]y,
A 2ol T 2L ute] EHTFREAERE de] AMEH
Aok 2Elx A4 980TCAME F7)a 24§ HAe] e,
3] A3}, Balo & A n, QIikg-Hel it Wl g8t
29 BA A uig, we S ALS-Eh

Inconel 62572 874/d0] 243, &= §H7HS
2 GTAW &3 o] ALEE 1, SMAW, GMAW, SAW, FCAW
5o BxWo] dR AREHT itk

FCAW &37I1¥e] A9, 83A8Y o] gA YolA,
Butt 832 E7)}s3la, ol r.r] Fillet 847 7158 A= =2
SRS gol =R T, HI2A #HA Vertical-up

PN L S

N

AAZ} BAF QA FARHA] FF §FF A0 A]
051-620-1592  parkkd@pknu.ac.kr

SHAAAA] 7P SRR} L] FAF AT} =
oA 1= QAL oA X Inconel 6257¢] FCAW-EH w3k
L3 A= JYPHA R de AAolck aEa 3 o]
¥ Bead ¢} Bead Alo] B2 Pass &} Pass Alo]9] &, ¥ g &
%(Grinding, Cleaning, Brushing 5)& 444+ d&A
o] AR A NGz B3] H3tA] o ¢ FAY
5|, Inconel 62572 &3] QQoAX o] AT B SHAWH
59 BAFoR Qstd S AT AA7)H viide] & gt
o} w2 A9 drtE s &4 A 5o Sl 73
o] £7}sln iAol & ol A RIFE g3
E2 AHolrt

ot B AgelMe I Bo] /igsi glE Inconel
FCW(Flux Cored Wire) €HAEE AH-3ld &4 A4S
ol &Y FAS I A F e £HIES A
sho] ARG SHANNE FIAT A H T ALEE
© HE37}2(Shielding Gas)®] ZFR/E WA AIAM e

- 356 -



L
8
fr
ol
B
i
o
o)
Ql
)
o
\
_o‘l_n‘
K
2
e
Kd

21 2xf % 8FX

Y o] o) ALgE TAlE Inconel 625 wHo]Z 2 F7= 19mm
o1, A7 14"go| = A3ttt Fig 1ol A HEA
glel S HAAEHES JeERIZL, Table 17} 24 =Aje] 33tz
A3 NAFAEAS JERLCh

Fig. 1 Base metel & Impact specimens

Table 1 Chemical composition of base metal

Element(wt. %)

S G Ni Ti Fe Nb Mo Al Co Ta

C Si Mn P

003 015 012 0.009 0002 223 604 021 39 34 91 014 02 005

Table 2 Mechanical properties of base metal

Yield Tensile .
Stngth  Strongh  ngaton Hardnes
(MPa) (MPa)
556 948 50.1 241 ~267

Table 3 Chemical composition of FCAW filler metal

Element(wt. %)

em

C SMn P S Cr Ni Ti Fe NbMo Al Cu X

0062 038 015 0005 0.002 215 618 017 321 358 882 028 0.03 005

agm, & A7l AHE $YARE TolZolr] mEe]
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Table 4 Welding Parameters and Sequence

Welding Parameters

Pass Welding Heat  Interpass

An Volt Speed mMmput  Temp.
No. Process ( }:)e Te (3) (gpe&) K/em)  (C)

1 GTAW 100 11 65.2 127 19
2  GTAW 160 13 109 17.0 51
3 FCAW 190 27 27 13.6 33
4 FCAW 200 28 214 157 78
5 FCAW 190 27 211 14.6 94
6 FCAW 190 27 20.8 14.8 58
7  FCAW 190 27 254 121 117
8 FCAW 190 27 24.8 124 136
9 FCAW 180 26 22 126 58
10 FCAW 180 26 230 12.2 79
11 FCAW 180 26 22.6 12.4 103

—eHe—2.8~4.0rmm
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Fig. 2

Charpy tester & Micro vickers hardness tester
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100%CO2 > S0%Ar + 50%CO, > 80%Ar + 20%Cop §
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o
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Table 5 Results of hardness test —a— 100%CO2
10 —a— B0%AHE0%CO2| ]
KIND 1 2 3 4 5 6 7 8 9 10 0 .
S80Ar + 20CO, 320 306 321 322 299 303 296 306 302 302 Temperature (-196°C)

100%CO; 362 361 359 361 370 372 368 364 361 361

Fig. 4 Result of Charpy Impact Value
50Ar + 50C0; 319 314 310 322 317 314 318 317 319 324

KIND 11 12 13 14 15 16 17 18 19 20 3.3 xX|dHs] 2HE

Fig. 5 £34%ol & nustae nfazAdg 7h3std
Zely & F (G5t $HTH(Weld Metal) ¥ IFF
100%CO, 361 354 351 375 358 356 353 360 360 362 B(Heat Affected Zone)o] WMz #2§ Aotk

80Ar + 20CO, 302 302 309 309 310 312 306 305 311 309

50Ar + 50C0O, 323 319 317 280 295 311 314 316 310 301

KND 21 2 2 24 252 27 282 30 gﬁg% ==
80Ar + 20CO; 301 318 307 300 269 270 262 261 269 286 @%% ,, BN
100%C0O, 343 341 340 329 342 342 332 333 342 337 AANZ T 2
50Ar + 50CO; 287 302 29 314 298 295 295 304 306 304 2&%&%}?
KIND 31 32 33 34 35 36 37 38 39 40 N
80Ar + 20C0; 271 278 270 279 276 284 281 278 285 274 Ar + 20%CO;
100%CO, 344 342 338 347 340 340 327 327 327 353 PR R S @\i:&‘é}?

50Ar + 50CO; 304 315 320 311 312 292 305 307 301 309
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400

350

300

Hardness (HV5

250

a0 L e asm -

Distanceimm)
Fig. 3 Result of hardness test

{©) 50%Ar + 50%CO,
Fig. 5 Minuteness structure on shielding gases
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