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Fig.5.2 Cross sections of 270MPa steel
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Fig.5.3 Schematic illustration of the specimen.

Table5.1 Chemical composition of the base materials

Material Quantity of Chemical compositions, mass %
ateria plating, mg/m? C Si Mn P S Fe
GA steel 45/45 0.002 0.009 0.09 0.011 0.005 Bal.
CR steel - 0.002 0.004 0.09 0.016 0.004 Bal.
Table5.2 Chemical composition of filler wire
Material Chemical compositions, mass %
Si Fe Mg Sn Mn Cr Cu Zn Ti Al
Alu 19 12 0.6 0.10 - 0.15 - 0.3 0.2 0.15 Bal.
M4043 45~6 | 0.80 0.30 - 0.05 - 0.3 0.1 0.20 Bal.
A5183-WY <0.40 | =040 | 4.3~52 - 0.50~1.0 [0.05~0.25| =0.10 | 0.25 | =0.15 Bal.
Laser A 05 Tableb.3 Brazing condition.
Laser power(A+B), kW 3+3
""" Brazing speed, m/min 5.0
Steel : Wire feeding speed, m/min 12.5
. " Laser B5x 11
Wirefeeding Wire feeding direction Backward
Electrical distance, mm 50
__ Brazing direction Ar shielding Coaxial 30
Fig.5.4 Schematic illustration of arrangement. gas, L/imin After 40

Brazing direction
—

Steel
i
40 [
50 :' II Bead

Fig.5.5 Cutting line of the bead on plate brazing specimen.
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Fig.5.6 EDX mapping of GA steel



i Steel S5

Atomic concentrationr ( IMC) [%]

AN 1 2 3 Ave AN 1 2 Ave AN| 1 2 Ave

Al [13]64.33 [68.24 | 71.97 | 68.18 Al |13[77.74 | 8023 | 78.99 Al |13 7972 | 76.42 | 78.07
Fe |26 26.84 | 2234 | 17.56 | 22.25 Fe |26( 1621 | 12.56 | 14.39 Fe | 26| 15.33 | 21.38 | 18.36
Si | 14| 883 | 917 | 1033 | 9.44 Si |14] 535 | 554 | 545 Mg | 14| 360 | 1.47 | 254
Zn |30| 0.00 | 0.16 | 0.15 | 0.10 Zn |30| 0.64 | 057 | 0.61 Mn (25| 085 | 0.00 | 0.43
sum| [100.00{100.00[100.00(100.00 Ar |18] 007 | 009 | 0.08 Zn |30] 050 1 073 | 062
SUM| [100.00|100.00100.00 sum| [100.00]100.00[100.00

Fig.5.7 EDX spot-scan of GA steel
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(2)Alu19 (Si:12%) (b)A5183-WY (Si: no)
Fig.5.8 EDX mapping of GA steel without flux

A5183-WY

Alu19

~ Steel ~OHM um
Atomic concentration (IMC) [%]

AN| 1 2 3 4 5 6 AN| 1 2 3 4

Al |13]68.29 | 70.25 | 74.27 | 71.57 | 65.06 | 53.31 Al |13]7837 [ 7129 | 76.12 | 77.04
Fe |26 2544 | 2365 | 16.12 | 15.41 | 28.47 | 32.45 Fe |26 18.04 | 28557 | 21.05 | 20.89

Si |14| 6.08 | 585 | 912 | 1274 | 6.16 | 1413 Mn [25] 2.09 | 0.00 | 2.38 | 0.30
Zn |30] 019 | 024 | 0.48 | 029 | 031 | 0.12 Mg |12 1.05 | 0.00 | 0.00 | 1.59
SUM| |100.00[100.00[100.00{100.00{100.00100.00 Cr |24] 029 | 0.00 | 031 | 0.00
Ar (18] 0.16 [ 014 | 014 | 0.18

sum| [100.00{100.00{100.00(100.00

Fig.5.9 EDX spot-scan of GA steel without flux

EBSD Z# HAWTHRIEZITI 7202, 77 v 7 A% Lz CR $RIC Si 3L A EEE R0
AB183-WY A Y ZMH LB 2 W TBIZ AT 7. ETHIHIT, Fig. 5. 10 [TARRBR T D
TEHR~ v B ERERT. GA Sl A W2 & & L RERIS, SO Mn 2 & &£ 7220 Fe, Al 205
ﬁéﬁkt~%M@Mn%aUF®£@é2@%)MC®$&ﬂﬁwéht *7-, Fig.5.11 |C
Fig. 5. 10 OWIIHIZIIT D 7 T 2 BEUR TIT o Tk R 27”9, IMC NT Fe, Al & E— RAm

iﬁg@W#ﬁméMt Mn 25T & EaERWE T, Fe DE[EGMNNR0 RS Z L0
TX, ZORERND, Fe-Al ® I55% IMC A/ IEREM R E T L, # O%IEARM & 9] H
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Fig.5.10 EDX mapping of CR steel/A5183-WY wire

2cad W Atomic concentration (IMC) [%]
T LRI IORN a1 [2]3]4]s
o 7 S W Al |13|74.77|76.41|70.69|67.85|73.73
; Fe |26|25.23(20.84 [29.17|30.83|25.91
Mg | 12| 0.00 | 1.10 | 0.00 | 0.00 | 0.00
Mn (25| 0.00 | 1.65 | 0.00 | 0.00 | 0.35
Si [14| 0.00 | 0.00 | 0.14 | 1.32 | 0.00
SUM| (100.00|100.00|100.00/100.00[100.00
Fig.5.11 EDX spot-scan of CR steel/A5183-WY wire
‘; P ’ ’ 3
. \ 4
FedAl13 Phase name Raw Norm
i Aluminum 16.1% 17.9%
s Iron 27.6% 30.7%

M Aluminum iron (5.4/2) 43.6% 48.4%
Iron aluminium (4/13) 2.64% 2.94%

Fig.5.12 EBSD analysis of CR steel/A5183-WY wire
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