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Developments and Future Trends in Aluminum Products with Reinforced
Surface Functions
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Functional surface treated aluminum products are presented in this paper. The key function for printing
plates is highly efficient electrochemical grainability. The superior surface quality of OPC drums is achieved
by a newly developed electrolytic grinding. K.PRAS is for manufacturing semi-conductor device tools that
provide superior resistance under corrosive gas and plasma through a unique anodizing process. Tailored
surface functions of pre-coated fin-stock are hydrophilicity, corrosion resistance and lubricity. Pre-coated
sheet for electrical devices is characterized by a number of key properties including electrical conductivity,

lubricity and scratch resistance.
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a) Grained surface
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Photo 1 SEM observation of electrochemical grained surface and
cross-section of anodized film

b) Cross-section of anodized film

H Process flow H “ Control item in process H

‘ Melting ‘ Chemical composition

l Electrochemical grainability
‘ Casting ‘ Crystal-grain structure
‘ Sculping ‘ Crystal-grain structure

Solid solution level
Electrochemical grainability

‘ Homogenizing ‘

Hot rolling
0 ORough mill Dymanic recrystallization
0 OFinish mill Thickness profile in width
¥
‘ Cold rolling ‘
‘ Intermediate annealing ‘ Solid solution level
‘ Cold rolling ‘ Flatness control
l Thickness accuracy

‘ Tension leveling ‘ Flatness control
l Surface defect detect

H Aluminum coils |

01 0000000000000040
Fig. 1 Process flow and control item for lithographic printing plate
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Inspection Center-less Electrolytic Washing
Drawing grinding grinding Inspection
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Fig. 2 Production process for new grinding pipe of OPC drum
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Photo 2 Surface morphology of drums by SEM
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Table 1 Quantitative analysis of drum surface by ESCA

(atd)

Element c o Al
Etching time(s) | 0 [ 30 | 60 | 0 | 30 |60 | O | 30 | 60
New grinding | 28 | 7 7 | 44|52 | 53|26 39|39
ED 46 | 14 | 11 | 35 | 49 | 50 | 18 | 35 | 38
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Photo 3 Appearance of anodized coupons after exposure to Cl. gas
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Fig. 3 Schematic diagram of particle trend in plasma CVD processing
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02000000 K PRAS®0000DODODOOO
Table 2 Basic specifications and properties of K. PRAS®

Specifications Type A Type G Type K

Fundamental solutions Oxalic Oxalic/Sulfuric | Sulfuric/Oxalic

Application of parts Chamber, electrode, heater components, etc.

Application of < PE-CVD >
processes . Dry-etch R
Temperature 03000 1500 3500J 02000
NFs, CF4, CoFs, SFs, ...
Plasma/Gas Cl,, BCl,, ...
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Photo 4 Example of produdtl PE-CVD upper electrodel]
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Table 3 Progress of pre-coated aluminum fin-stock in Kobe Steel

Type 198000 \ 198500 19900 199500 200000
Silicate layer » O Corrosion resistance
Aluminum » O Hydrophilicity

KS202 1

Hydrophilic silicate layer
Silicate layer

» O Improved hydrophil‘icity

Aluminum [

KS203

—

Lubricant resin layer
Hydrophilic silicate layer
Corrosion resistant layer
Aluminum
KS635

>0
>0

Good formability with evaporative lubricants
Decreased wear of‘ forming tool » O Out-door use only

\ >" """"""" e
(C-CIIIIIIIIIIi: Lo

Hydrophilic resin layer
Corrosion resistant layer

»O Resin type hydrophilic layer |

KS175, KS176

Aluminum ‘ i
KS173
Lubricant resin layer
Hydrophilic resin layer >0 Anti-hydrophilicity decline by
éOptymlze_(i t)tllpe) oo indO(‘)r pollutants (VOC)
orrosion resistant layer
Aluminum ‘ i
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Photo 5 Appearance of aluminum fins at cooling mode under
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Fig. 4 Formed application example (CD-ROM cover) and composition
of functional pre-coated aluminum
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Table 4 Progress of functional pre-coated aluminum in Kobe Steel

Type 199600 199801 20000 200200 20040
Lubricatin Standard (KS701) For food sanitation
9 Hard coat (KS702) use (KS730)
Excellent Excellent conductive &

Electrical conductive Conductive (KS720)

conductive (KS724)

Anti-scratched (KS724K)

Various functions

Anti-stick adhesive tape

Heat release (KS750) (KS760)

Surface functions Lubricating
Target Formability improvement
Promotion of process omission (cost cut)

Electrical conductive
Grounding for electrical use
Good appearance (Anti-scratch)

Various functions
For high performance electrical use
For high performance automobile use
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