2.1

(Anodizing and Electrolytic
Colouring of Aluminium Extrusions)

2.1

2.1.1 (Cleaning)

[1, 2, 6]
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ALKALINE CLEANING

(DEGREASING)

ALKALINE ETCHING

RINSING

DESMUTTING

RINSING

Vst

ANODIZING

RINSING

ELECTROLYTIC COLOURING

RINSING

SEALING

[15]




(Precleaning Degreasing)

(Etching)
(Acid Dip) (Desmutting)
(Precleaning Degreasing)
[11]
1
2,
3
4,
B.
(Etching)
(Anodize)
(Electrolytic Colouring)
(Constituents) (Aluminium Alloy)

(Alkaline)



(Sodium Hydroxide, NaOH)

1
2,
3,
4, (Detergent)
B, (Soft Sludge)
(Hard Scale)
6.
1
(Principles of etchant formulation)
(Basic Constituent)
(Caustic Soda,
NaOH)
(Sulphuric acid, H,504) (Nitric acid, HN03)
(Phosphoric acid, HP 04) (Fluorides acid, FI2)
(Modifier)
(Matt) (Bright)
(Levelling)

(Scale Inhibitors)



(Aluminium Hydroxide, Al(OH)3

(Heater)
(Soft Sludge)
Gluconates,
Heptonates, Tartrates, Dextrin, Gum Arabic
(Sequestering Agents)
(Counteract) (Side
Reactions)
(Complex Phosphates)
(Detergents)
(Rinsing)
[2, 14]
1 (Dissolution of Aluminium)
2A1 + 2NaOH + 2HXD —> 2NaA102+ 3HZT (2.1)
2. (Precipitation of Aluminium
Hydroxide)
NaA102+2H2 <-» AI(OH)3%' + NaOH (2.2)
3, (Formation of an Insoluble Hard Scale)

JALOH)3 A3+ 3HD (2.3)



10

1 (Caustic Soda,
NaOH) (Sodium Aluminate, NaAlO,)
(Hydrgen, H2)
2 (Reversible)

(Aluminium Hydroxide, A1(0H)3

(Soft Sludge)

3 (Dehydration)

(Heater) (Tank Walls)
(Scale Inhibitors)

(Etch Staining)
50 - 60

2.2 2]
(Rinse)
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SiE
=

2.2 (Etch Staining) [2]



Elch rule (g/ mJ/ mill)

A =1 B 1 1 , .

2.3

s0 0 =1s) 120 140
Aluminium concentration - g/1

(Etch Rates) [2]

rale (microns / mil

12



(Acid dip) (Desmutting)
(Etching)
(Smut)
[4, 6]
(Nitric acid, HN03 10- 50
(Bleaching)
(Alloys)
(Silicon, Si) (Copper, Cu)

(Reprocessing)

Jig) 2

(Staining) (Corrosion
Spots)



2.1.2 (Anodizing)

24
[4]
10 - 30
( (Electroplating)

)

+
Az oozqiitiiow —

Hua Mozgiitioy
24
(@)
4

[4

14



rectifier)

12-16

21 -2
10 - 20 /
[4

4

(Manual) (Automatic)

(remotely controlled
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, (Hollow  Section)

10 - 20
15
/ 0.0001 (25
) 5[4
[14]
(H,S04) 10 : 180-190 /
18-20 °
13-17 [ 2
12-17
02 . 10
|
20
12 14
4A1 +30: —> 2A1D, (2.4)
3H2S04-> 3S042"+6Ht (2.5)
2A1 + 3HND — AL 3+ H: (2.6)
10
(Anode) (Cathode)

(Aluminium Oxide, Al23)
(24)



(Sulphate lons)

25)

(Barrier Layer)
- 250

100

5,000 - 25,000

2.5

2

(Angstrom)

[4]

(HS04)

9]

17

(Hexagonal)
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4]
[4

(HS04
2.1.3
22

2.14 (Sealing)

(Sealing) [1, 2]



2
3 1
1 (Hot Water Sealing)
2 (Steam Sealing)
3 (Dichromate Sealing)
1 (Hot Water Sealing)
[4] 1 [
(pH)
55 - 6.0
(Sodium Hydroxide, NaOH) (Acetic Acid, CH,COOH)
98 °
AlD 3+ HD — 2A10(0H) (2.7)

2.6

20



Anodically
Produced
Oxide

il

. =

]

[4]

1-2-3

(Steam Sealing)

il

(Dichromate Sealing)

4]

oo)
e
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2.2

2.1

Cleaning/Degreasing

Etching

Desmutting

Integral

Colouring

Anodizing

Electrolytic

Colouring

2.1

Sealing

23

Absorptive

Colouring

(Typical Anodizing Ling) [14, 17]
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Dyeing)

2]
Dyestuff)

Anodically
produced
Oxide

coating

(Adsorptive

(Organic Dyestuff)

114]

// / //// 7

24

Dyeing)
(Adsorptive
2
1 (Inorganic
2.11
| Inclusion
of dye

A N Baimier layer

—  Aluminium

/ //////

2.8 (Adsorptive Dyeing) 14]



-

(pH)

Ferric Ammonium Oxalate
(Pale Brass)

60

(Colour Matching)

(Inorganic Dyestuff) (Gold)

(Red-Orange)
5-50 /
(Dilute Acetic Acid, CH,COOH)

(Ammonium Hydroxide, NH(OH)3

(pH)

OH O OH

Alizarin Bordeaux R
2.9

/Ql

OH O O

OH O OH

2.9

OH O

2]

25



Chrome Fast Orange R

26



(Colour Anodizing)

222

(Integral Colouring)

(14]

(H504)

2.10

(Black)

(Dark Bronze)

(Light Bronze)

Integral
coloured

oxide film

Anodically
Produced
Oxide

Coating

(Colour Anodizing)
(Integral Colouring) [14]

2.10



(Electrolyte)
(Continuous lon
Exchange)
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2.2.3
(Electrolytic Colouring)
(Two Stage Colouring Process) [14, 15]
( )
15
[L,2]
(Barrier Layer) (Semi
Conductor) 2.11
(Tin) (Cobalt) (Nickel) (Copper)
[15]
Anodically
Produced \ .
_ Precipitated
oxide s
: metal
coating

-1 Barrier layer

__ Aluminium

211
(Electrolytic Colouring) [14]



I (Air Agitation System)
18 - 22°
02 - 08 | 2
30 [13]
(Uniform
Colouring)
[14]
[14]
8- 10 /
; 20 /
(HX04) : 20 /
. on.-O [ 2
16- 18

18-22



(Copper)
(Maroon) (Black) (Selenium) (Silver)
(Gold) (Molyhdate)
(Tungstate) (Blug) (Bismuth)
(Cobalt)
(Nickel) - (Tin)

(Bronze) (Black) (Copper) (Nickel)

(Cobalt)

(Copper) (Nickel)

(Chocolate)

2

X - ray, Electron Spectroscopy (E.S.C.A)
(Tin)
5-20 J .2
2.12

15-18



[1.2]

T_Tp to 10 {R

metal
|
8
f | AT A fumimum
| P UL .
| ! trace
j g foom
! j
|
(/N
)f
33 AL o ""J i
3 A [f“‘.-._n‘ l
.-"'rl" /]‘ t 5,10 al
S f = Anoelokmet
b trace

A) 2" 0o jffi_
Anodc film(25 morant) Aﬁ@ﬂ

2.12
(Electrolytically pigmented anodic film) [1]



23 (Tin)
232 1

(Hydrochloric acid, HCI)
(Nitric acid, HNO3

1]
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(Tin)

L (Tin)
[13, 14, 151 Tin (1)
Sulphate Tin (IV) Sulphate
(Additive)
2, (Stabilizer)
Tin
(1) Sulphate [13, 14, 15]
(Throwing Power)
3. (HX04)
[10]
2.4
L [15]
(Stannous Salts)
(Stannic Salts)
(4 [14]

[L.2]
(Addition Reaction)
Sulphophthallic, Phenol Sulphonic Acid Cresol Sulphonic Acid



(Stabilizer)

[1, 13, 14, 15]

2.13

x N\ fiAATh ¢

[L, 2, 13 14, 15]

2.13
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