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Development of Continuous Colouring Method for Stainless
Steels

Tomoo TAKAHARI and Susumu OHTSUKA

Synopsis : .

Coloured stainless steel produced by the process of International Nickel Limited is expensive because of
low production efficiency. In this paper, a high speed continuous colouring method is described for the
cost down of coloured stainless steels. '

For the high speed production, high temperature (100°C) colouring solutions and high electric current
densities (2A/dm?) were employed. However irregular colouring occurred by using high temperature
solutions. For prevention of this trouble, a liquid seal apparatus was developed, which divided the colour-
ing solution to high and low temperature parts without a partitien wall. This apparatus was consisted of
two boxes with narrow slit nozzles and high and low temperature parts of the colouring solution were
gushed against stainless steel hoop in each temperature part. The use of the high temperature colouring
solution still caused non-uniform colouring through the top to end of hoop, because of concentration change
of the solution by the evaporation of water and loss of the colouring solution taken out with the hoop. For
the restoration, a control method was developed, in which were supplied the amounts of the consumed sul-

furic acid and chromic acid and water.

With using the above restoration method, uniformly coloured stainless steel hoops whose length was

about 150 m can be produced.

Key words : stainless steel ; colouring solution ; chromic trioxide ; sulfuric acid ; hoop ; control method of the

concentration ; liquid seal apparatus.
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Table 1. Basic specification and dimension of the
continuous colouring pilot line.
Item Specification
Line speed 0.03~3.0 m/min (£0.25%)
Colourin Time 0.2~20 min & ~—170 1
olouring Temperature Max 120°C (£0.1°C) @
Time 0.2~20 min G B 195
Hardening Current density 0.1~4 A/dm? -
% ~180- 16.5
Length Max 40 000 mm € 13
Stainless hoop Width Max 100 mm @
Thickness Max 0.5 mm 5 5 L
£ et U R WY I S
o ~1904 Blue Gold Green
b4 A Red
Item Dimension (mm) .3
@
Length 7 900 w
Line Width 1570 -200 T T T T
Hight 1450 0 2 4 6 3 10
Immersion time (min.)
Colri)‘uring bath Lwelr(\iﬁh 1 ggg
e /
(Ti lining) Hight 300 A : Inflection potential
Hardening bath Length 1000 . ]:3>—A : Flolouring potential difference
(Pb lining) g.?}fth %gg Fig. 2. Relationship between electrode potential
- and immersion time.
Table 2. Chemical composition of the stainless hoop used (Example).
Grade SUS 304
Surface finish Bright annealed
Chemical composition c Si Mn P S Ni Cr Mo Cu N
(%) 0.05 0.52 0.88 0.030 0.006 8.68 18.13 0.17 0.12 0.0305
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Fig. 3. Effect of temperature of colouring solu-
tion for colouring time.
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Table 3. Effect of temperature of colouring solu-
tion for irregular colour.

Temperature
°C 70 75 80 90 100
Hue
Blue O O O X X
Gold @) Q O X X
Red @) @) X X X
Green O O X X X

(O : Uniform coloured X : Irregular coloured

J— 68g
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Table 4. Supplied volumes and differences of concentration of acids in the colouring solutions.

Line Colouring Supplied acid Concentration
Colour speed length Acid Calculation Added Initial End Difference
(m/min) (m) o 1T v T i T o | @D (&/D (%)
T I T I A I R T TR
Red 0.57 170 HcgrS%4 084 7.6 0 7.7 2aah Zo0.e 038
ao | o | | | BE | e | B | ae | B | B | 33
The concentrations of supplied mixed acid solution were 52 g/1 for CrO3 and 112 g/1 for H2SO4
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Fig. 13. Effects of acid supply for coloured stain-
less hoop.
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