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Fig. 5.2 Cross-section at 270 MPa steel / Alul9 (Al-Si) bead interface.

n e m - Aum
.3 Elemental analysis result of 270 MPa steel / A5183-WY (Al - Mg) bead interface.
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Fig. 5.4 Schematic illustration of base steel sheet.

Table 5.1 Chemical compositions of base steel sheet.

Chemical compositions, mass %

Material
C Si Mn P S Fe

270 MPa class cold-rolled steell 0.002 0.004 0.09 0.016 0.004 Bal.

Table 5.2 Chemical compositions of filler wire.

Chemical compositions, mass %

Material
Si Fe Cu Mn Mg Cr Zn Ti Al
Alu19 13.18 | 0.082 | 0.017 | 0.008 0.02 0.005 - - Bal.
M4043 45~6 | 0.80 0.30 0.05 0.05 - 0.10 0.20 Bal.
A5183-WY | <0.40 | =0.40 [ <0.10 0.50~1.0j0.05~0.25 0.17 0.25 | <0.15 | Bal.
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Laser A Table 5.3 Brazing conditions.

Laser B
1

] , Laser power (A + B), kW 3+3
' \ Laser A ®5
aser, i Brazing speed, m/min 5
ee
-s: Wire feeding speed, m/min 12.5
Wirefeeding | aser B 5 x 11 Wire feeding angle, deg 45
Power supply distance, mm 50
Brazing direction Ar shield gas, Coaxial 30
L/min After 40

Fig. 5.5 Schematic illustration of bead-on-plate

brazing.

Specimen for cross-sectional observation
50

————— L-L-- B

20 110110110}
1—"—*—"4—"

>
<

Brazing direction

Fig. 5.6 Cutting line of the specimen.
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Fig. 5.7 Cross-section of 270 MPa steel / bead joint.
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Fig. 5.8 IMC thickness at 3 areas.
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Table 5.4 EDS result at steel/Alul9 interface.

Composition, mass%

Fe Al Si Mg Mn

P1 | 38.67 | 47.08 7.41 0.00 0.03

P2 | 4122 | 4219 | 8.03 0.00 0.10

Iﬁl P3 | 40.44 | 51.20 7.89 0.14 0.10

Fig. 5.9 Analysis points at steel/Alul9 interface.

Table 5.5 EDS result at steel/M4043 interface.

Composition, mass%

Fe Al Si Mg Mn

P1 | 3251 | 54.69 | 5.47 0.11 0.01

P2 | 34.37 | 48.58 | 4.37 0.00 0.02

3um| | P3| 3132|6098 | 578 | 022 | 000

Fig. 5.10 Analysis points at steel/M4043

interface.




Table 5.6 EDS result at steel/A5183-WY interface.

Composition, mass%

Fe Al Si Mg Mn

P1 | 43.63 | 56.18 | 0.13 0.03 0.03

P2 | 39.83 | 59.47 | 0.08 0.39 0.23

S Um P3 | 45.22 | 54.43 0.11 0.19 0.05

Fig. 5.10 Analysis points at steel/A5183-WY

interface.
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Fig. 5.10 Thermodynamic calculation result of steel/Alul9 brazing.
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Fig. 5.11 Thermodynamic calculation result of steel/M4043 brazing.
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Fig. 5.12 Thermodynamic calculation result steel/A5183-WY brazing.
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