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Development of Aluminum Coated Steet Made by New Powder

Coating Method

Motoharu HAMADA, Hiroshi KuBo, and Shun-ichi HARADA

Synopsis:

An improved powder coating process to make a

pure aluminum coated steel sheet has been developed

by using a continuous pilot production line. This process is composed of preliminary coating of thin
zinc layer, coating of aqueous slurry of aluminum powder, light rolling and heating at 500~.600°C.

Preliminaly zinc coating of 0.03 to 0.1 pm thick i

s found to be very effective to improve the adhesion

of aluminum film on the final product. By applying this method, it also becomes possible to add
some special thickeners into aqueous slurry of aluminum powder, which strengthen the cohesive force
of aluminum powder to base steel sheet during the coating process. ‘
The product is characterized by pure aluminum coating up to 60 ym thick having attractive bright
appearance, negligible pinholes in aluminum film, good film adhesion and excellent corrosion and heat
resistance. The product can be bent tightly up to 180° and can be deep-drawn without exfoliation
-of coated aluminum. The surface of the product can be colored electrolytically just like as pure

aluminum metal and also can be enameled.
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Table 1. Chemical compositions of base steel sheet
and Al powder (wt%)

G Si Mn | P S Al N

SPCC [0.0620.003| 0.34 0.011/0.015| <0.001 0.0018

0.02/ 0.13| 0.40] bal
powder
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Fig. 1. Relation between the number of blisters
and the thickness of precoated Zn.
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Photc;. 1. AppearancesAof base steel surface after
drying and removing of Al slurry applied.
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Fig. 2. Relation between the minimum radius
of crackless bending and the thickness of
precoated Zn.
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Fig. 3. Relation between the weight loss of thick-
eners and heating temperature.
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Photo. 2. Appearances of deep drawn cups (Al
film contains thickener Aluminum oxide).

— 102 —

A




w

HHLVWHEEC XL S Al HEMKROMS 871

et B b LDEREBTRD, hirof XHEkE7
A VICH LTehs, FIo it ok SHACE BT
2 - LREECH O, L L OREL 4 OFES
St L7 E, BRIIREL L 0 L LA X OtaTs
ol F o h b EAHBIL, HE LD
WHER LD LR LT, MEORIHAOHR DT IE
HGe s nCh, FEELCHETNEH—RBMEL
BHRD ENbND, RERIEERTHZENTES
X B icisoie.

2.2.3 JFILw — AEE~OBE Al FEPIL

Wk Al KEERE v — L2 — 2 THHCERL, &
BBTEIEST S &, —#MoMmR Al 28 ELER — M A
L, IbiohhBEbL T %, ChEkT3 X
FERMWE kA A JEIE v — A RENC AT T 5 D H
BT, © OFER X b BFE S GER R R it DT

3. & & ¥ K

3.1 548

ks Al BRI OREIMELL, EIER — VERE O
HEEEREPERTAZ Ly, BeheBXRIEEE
bttt BIFE CHRREZ B EMNTE, &K
SRBYRMA EFEE, 754 vEko AlVRERERDORE
ExdB LTS, ¥7 480°C LIT0RE CIliRRFH
MELTE Al-Fe REICAE&EIERINT, KER
BEOZELLAVWDT, KBRS FEO R LHE
RxhaERFERRERCEATIC EAAERTHS.
3.2 mIH

eIt Ex, Fig. 4 Rt X 5B RoCroRE
NELL, ChEEMC TS & X ) iROBRNE
X n Al oM, BH5\VEThE Lo v~k
ETE, ARC X AHEIRAEEORRLATRETHS.
Fig. 5 1©i3, fHfic SPCE % B\ 7 Al 7 6
WieonT, fx OLEBER T L TRD IR
Mg r 7T, BYHLERTHL SRS 00, FHK
ERCIEH L > 23 ShichmTEsRoh 5. WM
THEAHE BIF e i3, £E Al 2 EZEER & LT
ERT2Z LIl bbnEBhhb.

FWThoBHERTY, @RI sE L Th Al
B 4EEeT, TR Al EoBEE D b,
ZDXHREEMENKELC LDWTIL Fig. 6 1R
TE51E, 60pm T Al EEAZKRE LTHHETHE
CRIERAET S Licd 180° EHEMIAIHERC LT
IOoTHRENTV 5.
3.3 mAMY

BHER 54> 72— METHRB L, Fig. 7 wr¥

>
o

NE O——O"'"O
E 30+ OO0
g O ——g—0 w
« 20}
>
./.".
10
NE OF o o0
E" oo
» 0F e—e—o
= §—==3¢
20
. o °
50 - e
— .___._—.
i 40 O\O’O
] Q\O"o
w
30F ® Base steel sheet
O\O\Q O Al coated steel sheet
20 i 1 1 s 1 1 | [ S— | 1
L D T Lt DT L DT
SPCC SPCE HD Al
(C 0.062°%) (C 0.001%)

Fig. 4. Mechanical properties of Al coated steel
sheets (L : Parallel, D : Diagonal, T :
Transverse to the direction of rolling) .
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Fig. 5. Forming limit diagram of base steel sheet
and Al coated product.
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Fig. 6. Relation between the minimum radius of
crackless bending and the thickness of
coated Al
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Fig. 7. Relation between thiocyanate value and
the thickness of coated Al
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Table 2. Results of corrosion tests.
. Al : powder method[Al : hot dipped Zn : hot dipped
Test Panel tested Period (Al: 20zm) |(Type 1, Al:10pm)| (Zn : 20pm)
Edge sealed
plate 36month @) O [®)

. deep drawn cup 36month © A O
Atmospheric painted plate 19month © © ©
tcgspt)osur € painted plate with cross cut{19month| A X ©

Edge corrosion (unsealed)
painted plate 23month A — ()
painted plate with cross cut|19month) — ©)
Edge sealed
Salt spray plate 1521 h o A X
deep drawn cup 197 h O A K~
painted plate with and |1024h © A A~X
without cross cut
Edge seald
Salt water late 3048h O x A
dip test b
p deep drawn cup 2500 h O X X
- Edge sealed
Humidity | plate 1024h o % O
deep drawn cup 1024h O X A
SO, gas Edge sealed
corrosion test | plate 142h O O~A O

© Very good, O good, /\ not so good, Xbad, A very bad
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Photo. 3. General view of pilot
production line

Al : powder method Al hot dipped Zn : hot dipped
(Al: 20um) (Type 1) {Zn : 20 um)
(Al: 10um)
Plates : 576h
Spray time

Deep drawn cups . 197h

Photo. 4. Appearances of specimens after salt spray test
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