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Table 1 Various polishing conditions for 1050

aluminum substrate.

#220 #1200 #4000 | Mirror buffing
Substrate Substrate Substrate Subsitrate
{ {
#220 #220 #220 #220
! 1 1
#800 #800 #800
{ l {
#1200 #1200 #1200
{ i
#4000 #4‘(1?00
Mirror buffing

Table 2 Chemical treatments for 1050 aluminum

substrate after mirror buffing.

Bty ko o3 s i Second alkaline
Alkaline di Acid d ;%
ne dipping C1d dipping dipping
(Na,C0; (20kg/m®)+
Na,Si0; (10kg/m® | Alkaline dipping Acid dipping
(325K-30s) .
{ A J
Washing Washing Washing
l {
Nitric acid (60%) o
(Room temperature-5s) Alkatine dipping
i} l
‘Washing Washing

Table 3 Experimental conditions of laser joining.

Wavelength (nm) 808
Focusing distance (mm) . 100
Spot diameter (¢m) 600
Defocusing distance (mm) 12
Exposure mode Cw
Exposure angle 80° for the joining material
Laser power (W) 200
Joining Speed (mm/s) 5
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Fig. 1 Secondary electron images and surface morphology
of specimens showing various polished surface on 1050
aluminum substrate. (a) #220, (b) #1200, (c) #4000,
(d)Mirror buffing.

Table 4 Surface roughness (Ra) of various polishing

for 1050 aluminum substrate.

Mirror
#220 #1200 #4000 buffing
Ra (um) 0.420 0.192 0.145 0.063
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Fig. 2 Relationships between surface roughness

and shear strength.
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Fig. 3 Relationships between surface area

and shear strength.
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Fig. 4 Cross sectional backscattered electron images of

laser joining specimens with various polishing

conditions.
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Fig. 5 Cross sectional backscattered electron images of
#t 220 polishing, (b)

laser joining specimens. (a)

Mirror buffing.
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Table 5 Surface roughness (Ra) and surface area (I
Surf area) of various chemical treatments for mirror

buffing substrate.

Notreatment | Alkaline dipping |  Acid dipping Second alkaline dipping
Suface oughness, Ra () 0063 0219 0214 02
Surfacerea (maf) 0016 1548 1540 150
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Table 6 Shear strength of various chemical treatments

for 1050 aluminum substrate.

Notreatment | Alkaline dipping | Aid dipging Second akalne dipping

Shear strength () 1 1030 123 w77
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Fig.6 XPS Al3pl/2 narrow spectra of 1050 aluminum
substrates after various chemical treatments. (a) No
treatment, (b) alkaline dipping, (c) acid dipping, (d)

second alkaline dipping.
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Table 7 Composition ratio of Al (Metal) and Al (Oxide)

from Al3pl/2 spectra.
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Fig. 7 Shear strength of various chemical treatments
for 1050 aluminum substrate. (a) (a) No treatment, (b)
second

alkaline dipping, (c) acid dipping, (d)

alkaline dipping.
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