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The basic study on the surface treatment of aluminum
substract for lithography

C. Hwang - J.H.Shin - *J.S.Jung
Dept.of Graphic Arts Engineering, Pusan National University of Technology
*Dept.of general educationMunicipal Inchun junior College

Abstract

Aluminum obvious advantages are light weight, flexible, dimensionally stable and
corrosion resistant during storage. So that, Aluminum base such as solid aluminum sheet, is
the most widely used substrate for printing plates. It was the fundamental study on
surface~treatment of aluminum substrate for Lithographic printing, which was
electrolytically etched by nitric acid using for electrolyte. The pit pattern of aluminum
substrate was investigated by Scanning Electron Micrography and Surface Roughness
Measuring. As the result, the pit pattern was influenced by current density, electrolysis

time, electrolysis temperature, electrode distance and electrolyte composition.
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Fig.1 Circuit for electrolytic etching of Al plate
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Fig.2 Schematic representation of electrolytic etching cell operated
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Fig.3 Basic wave according to electrolytic grain method
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Fig.4 Definition of roughness measurement
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Table 1. Relationship between extraction volume and roughness according to electrolysis te

mperature variation

1) () 3 Q) &) (6) )
2 =
o) 15 20 30 40 45 50 55
A Hx
(A/dm?) 90-100 90-100 90-100 90-100 90-100 90-100 90-100
A& o
| 5 E(wt%) 15 1.5 15 1.5 1.5 15 1.5
o8
(gm?) 0.0876 0.0972 0.1047 0.1201 0.1133 0.0982 0.0940
<
Ry(um) 5.315 5.112 7.655 6.880 5.991 5.463 8.804
- Rpm(um) | 1.577 1.960 J_z.189 1.518 2.080 2.306 2.045
Sm(um) 31.021 21.809 28.170 27.324 27.791 16.469 28.845
| Ra(um) 0.727 0795 | 0887 | 0.804 0.757 0.761 0.665
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Fig.5 Relationship between extraction volume(g.m ) and electrolysis temperature(°C)
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Fig.6 Relationship between average roughness(im) and electrolysis temperature(°C)

(a) Pit patterns treated by (b) Pit patterns treated by

electrolysis temperature 15°C electrolysis temperature 20°C
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(¢) Pit patterns treated by electrolysis temperature 50°C

Fig.7 SEM of aluminum plate treated according to various temparature(X 2000)
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Table 2. Relationship between extraction volume and roughness according to electrolysis sol

ution composition

8 @ ) @ ®) B)
A & o

FX(wt%) 0.5 1.0 15 2.0 2.5 3.0
< & (°0) 25-35 25-35 25-35 25-35 25-35 25-35
A5 4=

(A/dm®) 90-100 90-100 90-100 90-100 90-100 90-100

A o8 @

(g.m'z) 0.0509 0.0814 0.1034 0.0968 0.0961 0.0876
Ry(um) 4.029 5.024 6.861 4.926 6.113 8.009
Rpm(ym) 1.227 1.658 1.728 1.743 2.244 2.651
Sm(pm) 26.807 26.882 27.860 28.152 31.192 31.200

|
Ra(um) 0.398 0.586 0.667 | 0.665 1.005 1.199
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Fig.8 Relationship between extraction volume(g.m % and electrolysis solution(w/v9%)
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Fig. 9 Relationship between average roughness(im) and electrolysis solution composition(w/v%)

(a) Pit patterns treated by HNO; 0.5w/v%  (b) Pit patterns treated by HNGs 1.5w/v%
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(c) Pit patterns treated by HNO3 3.0w/v%

Fig.10 SEM of aluminum plate treated according to various electrolysis solution composion(x 2000}

AU EE2 40-100A/dm’E W3lsly $xol €58 A3 Ao 23e] A8 As=ks)
ezt ARE ZA3 A3z Table 3o vheblom, Figllels AA &4 As)az

Faraday™ 2ol 2]& o] &= Aaf=kg viehfigich

Table 3. Relationship between extraction volume and roughness according to current density

a1 2 1 ® (4 (5) 6) @)

AR 4=

(A/dm®) 40 50 60 70 80 90 100
e =

“C) 25-35 25-35 25-35 25-35 25-35 25-35 25-35
A s 9

2 (Wt%) 15 15 15 15 15 15 15
A 8

(gm® 0.0575 0.0778 0.0815 0.0949 00942 | 0.0982 0.1017
o] 244 4

2 (g.m?) 0.1118 0.1397 0.1677 0.1956 0.2236 0.2515 0.2795

Ry(um) 4.498 7.781 5.188 5119 4.861 4.608 5.657

Rpm(tm) 1.697 1.890 1.877 1750 1.743 1.686 1.978

Sm(pm) 27919 29.847 32.187 29.838 19.318 27.983 27.009

Ra(um) 0471 0.654 0.606 0.646 0.681 0.780 0.755

Ry:2 dpit=27] Rpm:#Apit27] Sm:¥Fpit7td RaFAAH 73
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Fig.11 Relationship between theoretically extraction volume(g.m ?) and practice extraction vo

lume(g.m %) aaccording to current density(A/dm®) variation
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Fig.12 Relationship between average roughness(um) and current density(A/dmz) variation

Fig.12% AHFUE Wzl @2 3-F7A7])(Ra)ste] #AE Jehdzi o2, 40A004 8 HF7
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Fpit7HA (Sm)-2 26.032um, HdAA7(Ra)= 0.759ume] BF3E Zh=ch
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(a) Pit patterns treated by current (b) Pit patterns treated by current
density 40A/dm® density 60A/dm®

(c) Pit patterns treated by current (d) Pit patterns of existing PS plate
density 100A/dm”

Fig.13 SEM of aluminum plate treated according to current density variation( X 2000)
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