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Microstructure and Property of TIG Welded Joint of FeCrAl Alloy Tube
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he homogenous materials of FeCrAl alloy tube were welded by TIG welding. By scanning electron microscopy, transmission electron micros-

copy and energy dispersive spectroscopy, the microstructure characteristics of the welded joint, the distribution of oxide particles in different
areas of the welded joint and the mechanical properties of the welded joint were investigated. TIG welding of FeCrAl alloy was carried out by filling
FeCrAl alloy wire. The welding joint was mainly composed of weld zone, heat affected zone and base metal. The weld metal zone is composed
of coarse ferrite microstructure. The heat affected zone is composed of fine equiaxed crystal microstructure. The oxide particles are obviously
coarsened in the weld metal zone. A certain number of oxide particles can still be guaranteed in the weld metal zone. Oxide particles grow up
from the original nano oxide particles into sub-micron oxide particles duringthe welding process. Moreover, Y,0O; oxide particles decompose and
react with matrix to form composite oxide Y;Al;O,,. The maximum tensile strength of TIG welded FeCrAl alloy tube reaches 530 MPa, which is
about 80. 8% of the strength of base material. The mechanical properties of butt joints of FeCrAl alloy tube with large diameter and large wall thick-
ness can be achieved.
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Table 1 The main chemical compositions (mass fractiong, %) of FeCrAl alloy tube base material

C Si Cr Al Ni Y Hf Ti Zr Fe
0. 028 0.29 20~23 4~5 0.11 0.16 0. 06 0. 009 0. 06 A

15280 Y FeCrAl 542 %, RS0 HT A 1 50k
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Fig.1 FeCrAl alloy tubes prepared by hot extrusion: (a) tube front sur-
face; (b)tube side surface
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Fig.2 Groove form of T-TIG-01 welded specimen: (a) geometrical dimen-

sion of groove(unit; mm) ; (b) picture of groove
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Table 2 Welding parameters of FeCrAl alloy tube by TIG welding
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Table 3  Comparison of grain size of T-TIG-01 and T-TIG-01-PWHT welded
joints

- JREEIX V-3 Y A S N SN R
AR U]/ (LRI AT HE/% %
T-TIG-01 190 51.54 85.3 14.7
T-TIG-01-
PWHT 157 57.02 79.8 20.2
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Fig. 3 Microstructure of T-TIG-01 welded joint: (a) macrostructure of cross

section of welded joint, ( b) left-upper side, ( ¢) upper-middle side,
(d) right-upper side, (e) left-lower side, (f) middle-lower side, ( g) right-
lower side
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Fig.4 Microstructure of T-TIG-01-PWHT welded joint: (a) the macro-
structure of cross section of welded joint, (b) left-upper side, (¢) middle-up-

per side, (d) right-upper side, (e) left-lower side, (f) middle-lower side,
(g) right-lower side

1o, RPAREE R 7 2 PERE SEOIA A o BARE M) DX AR A B 1) 2
AR R 2 57. 02 pm, F2 2 AL T IABE IR A REAF H.
ABORIYIE AL il BE , 724 12 P08 B 09 11 T T8 72 il e Bl R
T, RN DX AR JEVF 22 20/ P8 i oL (575 A2 I [X et A
ROF/INFRERE o (B AERAL BR A R v, P ) DB AR B Y
FHES A RRL IR, A5 PR A B S FAE IR X B o R R T2
SRR
2.2 RERAZMEXEUDBHSHIER

'S Sy T-TIG-01 #5442 Sk v S AL W BURL Y 70 A1 185 B
FeCrAl /8 TIG FAR 1245 Sk A S A0 W) UL A S5 4 13m0
ST WAL, AR AR A AR SRR KR
PR BEROR G R o Hh TR0 e A rh S8 A 1 R 7E 9
SemPEHE A, SRR, 8 Y, 0, KRB T 3l
J1o Y, 0, FACHRURLIHE £ 2 439 °C 7R i Y
YERR AR Y, 0, S ALPIIURL K A2 70 il Y,0,52Y+30,
TOMEIGEY TR O SR ANFRAE , B (07 5 5 E R AR A i
R, Y TR BE AR, 25 2 A Hh B i A4 A L SR E PO I
BORE Y-M-0 B & A ALYy BORL, Forp M 244 Fe (AL
Ze i HOUE Y L TR R IR R i T AL B0k
BN ANBE B AS AR SE 2 I P i I, S Ae ) UKL B 1) 40
UM 22 i) SR A R AP 22 T RE FAEAIG , 222 A SN E F R
Ao BEEHIY LA R R Y-M-0 RS A0 1 ORI 1
e IO A O X (RGN LN AT 72 231 N
S B, S5 5 PR A% S ARGE i DX i A i S e A 0
RAT S TR AR, AT LR L5 ) 3% sl ik 21— 15T
FLACH o (FUR BRI R R 2 45 I B 41 W 2 I L4 Ak
PIRURL B AP A W WO R A2 AR BN OK Y Y, 05 R
PHYURL 5 A2 R WAOK 2K Y-M-O B AL PR

5 T-TIG-01 fHdsk S AL W UKL I 43 A L« (a) AR 4% AL 80
RLG3AT 5 (b) P DX AL Y MORL 3 A7

Fig.5 Distribution of oxide particles in T-TIG-01 welded joints: (a) distri-
bution of oxide particles in weld metal; (b) distribution of oxide particles in

heat affected zone

Bl 6 g SR T-TIG-01 Jfie 4 Sk v S8 A4 B0k 1Y
gt T-TIG-01 SRk i, R ALY UKL 5 2R 2 R4 7E B
I 2257 o FESEPRIG S AL AL T, B RN B I S5
HEFNFFEAA- G0 HURE AEAEAFAE— I NLAH R AR, X EUAE Fe-
CrAl F GIFACITHEHER R s A AL W RURL I 7 1
ST AL TR, W AR A% 19 2 T RE A2 kAR 3 PO AZ, (I 4%
AR MAESEPRIES Sl R b, i T BORLYE B
RS A IS 2EA R [ 7 i) L D5 1) HE S 5
AT, AT 72 A JR 38 J2 B T BB ™ i B0 1 o
SRR R LA B 2 A A T SO B L B T R 4 Sk

22040211-3



M F4%,2024,38(2) : 22040211

o ZBESTHBEIE X SAD T AERE ST, B it X 8800 S0 Ja
PRI L B R Y,ALO,, RSy 300 nm 5
No TEFHZIIFE M N TR EOLR E 2 Y,0, ALY
TURL it TSR 3k, LT Ze S50 3R N 28 O JUaR FEARAR 1t 1
HOREIT R U TR TR S & St R AR
IL, e I IR B A AR o

—— . S oo | -.__\

6 T-TIG-01 A EE Sk i AL URL I 23041« (a) J2 55 (b) KREEIX AY
SRR

Fig. 6 Distribution of oxide particles in T-TIG-01 welded joint: (a) stacking

e

fault; (b)oxide particles in weld zone
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Fig.7 Hardness distribution of (a) T-TIG-01 and (b) T-TIG-01-PWHT

welded joints
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Fig.8 (a) Tensile strength and yield strength, (b) lateral tissue of the
fracture of T-TIG-01-PWHT welded joint
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Fig.9 Tensile fracture of T-TIG-01-PWHT welded joint: (a) cleavage
plane; (b) enlarged morphology of cleavage plane
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