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ABSTRACT The ingots of two FesAl-based alloys and one Fe-16%Al-based alloy have been conven-
tionally prepared by vacuum induction melting, and then hot forged, and hot rolled inte thin sheets stock
with thickness of 1.5—2 mm and width of 180 mm. The weldability tests have been performed on the
specimens of 80 mm x 160 mm with weld length of 150 mm by using electron beam (EBW) and gas tung-
sten arc (GTA) welds. The welds with no crack and defect can be successfully produced by EBW welding
for all alloys studied in the present work. The results from GTA welding processing tests indicated that
pre-heating and post-annealing treatment were important procedures for preventing from delayed cold
crack, and proper selection of filler materials could effectively improve the weldability of the alloys studied.
For the same alloys and same welding filler, it is effective way of decreasing cracking tendency of alloy to

choose low welding current, i.e., low heat input.
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® 1 FaekEds
Table 1 The composition of the test alloys

(mass fraction, %)

Alloy Al Cr Mo Nb C Y Fe
Fes Al{Cr) 15.7 5.72 - - - - Bal.
Fez A CrNbC) 16.4 5.45 - 0.94 0.03 - Bal.
Fe—16A1CrMoNbYC) 8.90 5.11 192 0.23 €.033 0.08 Bal.

® 2 EIEE PeAl B EERAMEEART HNE®W
Table 2 The effect of the fillera on crack behavior of GTA welded Fe-Al based alloys

Welded material Fe3z Al{Cr] FCM 1Cr18Ni9Ti Niz Nig2 Inconel625 C-4
Fe3Al(Cr) Crack?!-3! No crack Crack!! Mo Crack Mo Crack Crackl? Craclk®-3!
Feg Al{ CrNb() Crack!®’ Mo Crack Crack!! Crack®®  Crack®® Crackh2) Crack!!
Fe-16 Al{C:MoNBYC) - No Crack Crack!! - - - -

1} longitudinal crack. 2) transversal crack, 3] cold crack

X 3 GTA BHEAFMERIAEE
Table 3 The tensile strength of the GTA welded specimens at room temperature

Filler Welded material oy,. MPa Cracking zone
FCM . FeaAlCr) 80—120 127 Base metal
80—120 270 Fusion zone
FCM Fez Al(CrNbC) 80—120 222 Base imetal
B0—1320 211 Base metal
Mis2 Fe3Al(Cr) 80—120 170 HAZ
80—120 61 Base metal
Ni2 FezAl{Cr) 80—120 136 Base metal

30—124 177 HAZ
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Fig.1 Microstructures of welded zone of alloys Feg Al{CrNbC} {2} and Fe-16Al{CrtMolNbYC) {b)

¥ 4 RAKTE. BREBEARMEEERS
Table 4 The compositions of FZ, HAZ and BM (base metal)

Welded Filler Analysia Atomic fraction, %

material zone Fe Al Cr Nb Mo

Feg Al{Cr} FCM FZ 81.9 14.5 3.5 - -

HAZ T4.6 20.8 4.6 — -

BM 67.1 278 5.2 - -
Feg Al(CrNbC) FCM FZ 77.8 17.9 3.6 0.68 0.08
HAZ 73.0 22.3 4.2 0.47 0.07

BM 67.5 269 5.1 0.50 -
Fe-184] (CrMoNbY C) FCM FZ B7.1 9.00 3.2 0.07 D70
HAZ B5.2 10.4 34 0,12 0.90

BM

78.0 15.3 5.0 0.26 1.20
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Fig.2 The microstructure of welded zone joined with nickel-based fller
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(b} welded by electron beam
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