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Properties of Electroplated Aluminum Thin Films

E B+

Hiroyuki Hoshi

A BE

Atsushi Okamoto

Lk HiK >
Setsuo Andoh

FAFIAIEEEETIVIZI LD S BEDD>ZREAVTERO > T EHICKIERLAETILR
ZOLDHS>EBEOYMUTMEIT o/ TOR/R, MBEETERUATIIZVLBEICHENTH—D
DEETHY, REDBELIBEEAESHOEILETEN-THEMERIESBESHPELS S,
e, RTRVILADEILBREBEEMTARMICTINIZILD-ZEHIETCERERAEIL
TEBZEDPBHOHEES, HHoEERICIEIH>EHERDELHPETIATEY, ZHhICE->TH-
ZFEHLPECLEDIEEDICMIMEERTIED, 22T, H-ZEOEHMERZEY, (CH3) H4nNCI
TEREINBT7EZVLIEDD >ERANDBIMIEL->THETEDI_EEREL,

Physical properties of electroplated aluminum thin films made from a dimethylsulfone-
aluminum chrolide bath are evaluated. These films are more uniform and closer than the
films made by other methods, and they have an excellent corrosion resistance when
combined with surface oxidation treatment. They also show Galvanic corrosion resistance
for plated iron parts that make contact with base metals. This film contains elements
originating in the plating baths that makes the aluminum film harder and more brittle.
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Fig. 3 Cross sections of aluminum plated samples made by (a)
electroplating, (b) hot dipping, (c) thermal spraying, and (d)
deposition
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Table 1 Results of EDX analysis of plated aluminum samples
made by (a) electroplating, (b) hot dipping, (c) thermal
spraying, and (d) deposition

(mass%)

Al (0] C Cl S Si

(a) Electroplating 971 1.4 0.7 0.3 0.4 | <01
(b) Hot dipping 930 | 1.7 | 15 - - 38
(c) Thermal spraying | 99.0 | 0.8 0.2 - — -
(d) Deposition 98.2 1.4 0.4 — — —
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Fig. 4 Results of salt spray test. (a) electroplating, (b) hot
dipping, (c) thermal spraying, and (d) deposition

W2, BRTNVIZT L0 ERICBWT, BILEC
X B B O s & K BRI K Bl L 7z Z ik
REEE 5K SN EICELAD > & TEZ40 yumD 7V
I o LB A M L Ao, BOKIRIb B X O BRALIC
XoTEMmMEZBLE 7, &b, BUKBRILIC X 2 BRILFE
1387500 nm, BARERALIC & 2 BRILBEIZ#10 ym, o
& L) OB B 2 BALIE XN nmTH B, TV
SZV LD EDADYAIE, 24 hoBi/KEE R TEE
DERBELEIL LT ZNIETIVI = A OBALDRRAE & %
AbNb, SHICHEERMZ1000 h TEIXT &34k

Salt spray test time
Oh 24 h

3500 h

As
electroplated

Oxidized by
boiled water

Anodized

ERE
ENE

m

5 FILIZULD - XHIRICHTIBILESTREEICHLIE
TEQEE

RE

Fig. 5 Effect on corrosion resistance of the oxidized layer of
aluminum electroplated on iron
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Fig. 8 Influence of purity of aluminum thin films on each property (a)
electrical resistivity, (b) light reflectance, and (c) Vickers
hardness
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Fig. 9 Relation between chlorine and sulfer concentrations in
electroplated aluminum thin foils
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Fig. 10 Concentration changes of chlorine and sulfur near the
boundary between aluminum thin films and the substrate (copper)
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Fig. 11 Relation between the growth rate of aluminum thin foil
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Table 2 Impurity concentration and each physical property before
and after using additivies

with no additive | add(CH,),H,NCI
Sulfur content (mass%) 0.2~0.6 0.1
Chlorine content (mass%) 0.2~0.5 <01
Electrical resistivity (nQm) 63~71 36
Light reflection (%) 62~77 78~82
Vickers hardness 210~490 >50

Do FPHOHRBLMEOGHRIIL LY, LI
0.1 massBPLTF &7 o/z, BAIMILEIEZ35.6 nQmE A
T VU—=T 4 XD AR LB (350 nQm) &
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T78~82 %E CTH LET23 00, A3y ¥EOfE (91 %)
WIERIE v e ETERIZ O W TR o X Rt Dk o 32
HHEELTWEIDEEZOND, ¥y — A XHy
(0.05) X524, "LZOTNVI=Y A (37) 12
WEE ), ZRICIE LT - EEomM IS 1m EL 72,
R121Z5HIC40 umD TV I = Ao XA L,
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Fig. 12 Influence of additives on the ability of press processing on
(a) surface (a') cross-section with no additivies and (b) surface
(b') cross-section with added dimethylamine hydrochloride
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