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Fig. 1 Schematic illustration of the experiment setup.

(a) Flux-coated specimen. (b) FCW specimen.

Fig. 2 EDX line analysis results.
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Table 1 Fe-Al and Fe-Al-Si IMCs report?,

Mechanical

Joint Type Laser System Aluminum Alloy Steel Filler Metal Joining Approach Properties Reported IMCs. Ref.
Aluminum on top, tilted FezAlsZng,
et i aen ROl wielesdiog G CORRRL Fealssos, (5]
pow backing plate 8 FesAlosSios
Aluminum on top,
; different defocusing .
CW fiber laser, & KW 6061 2MnB5 _ ' : 2793 N max. shear  Fey(ALZn)s,
o s S ik S i ZaAllSsolid wire  distances to widen i Tz 1601
processing.
parameters windows
Aluminum on top,
CW fiber laser, 4 KW 061 DP3%0 (galvanized) | . application of external 226 kN max. AlsFerZno,,
max. power 1 mm-thick 1 mm-thick InAl15 colid wire alternating shear load FeZnyg, ZnAl 1521
magnetic field
) 607 bevel angle at
W B baoes 10 ek @A) pRyos3solid wire  aluminum, X and 450 SOMPAMNC g g g, 154
max. power mm-thi mm-thic] bevel angle at steel tensile streng;
e Fepls, FeAly,
CW fiber laser, & KW 061 Drsso ER1100, ERdoi3, 7 bevelangleatsieel g nipa max FealAlSi)s, -
max, power 1.5 mm-thick 1.2 mmn-thick ER4047 solid wires 0% 1 tensile strength Fe(ALSils, ’
opening (gap) Fey AlgSi
Different combinations
of beveling aluminum
Butt CW fiber laser, 10 061 DrsR ALIZ%S and steel, respectively:l)  145.8 MPa max FeALSils, -
KW max. power 2 mum-thick 2 mm-thick flux<cored wire  half-Vand square;2)  tensilestrength  Fey sAlpaSt :
half-¥ and half-Y: 3)
half-¥ and half-V
CW fiber laser, 6 KW 061 DPss0 AF12%SI 45 bevel angleatboth g5 yypy gy Fe(ALSi)s,
. sides, 1.0 mm root Fea(ALSi)s, [86]
max, power 2 mm-thick 2 mm-thick flux-cored wire tensile strength N :
opening (gap) FevsAlySi
CW fiber laser, 6 KW ZnAL, ZnAllS 45° bevel angle at 274 MPa max. FeZnmy,

6061 DP5%0 N N
max, power 15 munthick 1.2 mum-thick pomd zniz ""x::"‘m“‘i:;';‘f;;‘m tensile strength FeaAlsnaa i

Table 2 Fe-Al-Si Crystal structure data?.

Composition, at.%

Pearson Space Lattice Parameter,
Phase Al Fe Si Symbol Group nm Reference
AlLFe,Si, (7)) 250 375 375 aPl16 Pl a = 046512 1996Yan
b = 0.63261
c = 07499
a = 101.375°
B = 105923°
y = 101.237°
ALFeSi (13,) 50.0 250 250 (@) Cmma a = 0.7995 1989Ger2
b= 15162
c= 15221
Al ;FeSi, (1)) (3) 450 167 383 24 I4imem a = 0607 1969Pan
¢ = 0950
or
oP24 Pben a = 0.6061 1995Guel
b = 0.6061
¢ = 09525
Al JFeSi (15) (@) 577 231 192 (h) P6fmme a = 12404 1977Cor
c=26223
Al JFeSi (10 (B) 692 154 154 mes2 A%a a = 06161 1994Rom
b = 06175
c=20813
B = 90.42°
Al sFea iy (17) (V) 63.5 20.5 16.0 (m) a=178 1967Mun
b =1.025
c =089
B =132°
AlFe,Sig (5) 375 25.0 375 mP64 P2yn a=07179 1995Guc2
b = 0.8354
¢ = 14455
B = 93.80°
AlFe Si, () 22 333 444 oC36 Cmem a = 0.36687 1996Yan
b = 12385
c = 10147
AlsFe, 58i (") 59.7 254 149 (k) Pbymmc a = 07509 1989Gerl

c = 07594

() = ic: () = (m) =
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Fig. 3 EDX mapping.

Fig. 4 EDX line analysis. (Flux-costed)
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Fig. 5 EDX line analysis. (FCW)
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Fig. 6 SEM image and Kikuchi pattern. (Flux-coated)
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Fig. 7 SEM image and Kikuchi pattern. (FCW)
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