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Development of Colored Stainless Steel “LUMINA COLOR”
by Using Alternating Current Electrolyzing Method
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Synopsis:

€

A unique coloring process named the * alternating current elec-
trolyzing method ” has been developed, which is entirely different
from the conventional, so called * INCO method” and has suc-
ceeded in producing colored stainless steel, * LUMINA COLOR ",
Features of LUMINA COLOR are as follows:

(1) The INCO method used a two-solution and two-step process,
j.e., coloring in a sulfuric acid-chromate solution and colored-
oxide-ilm hardening by the cathodic electrolysis, whereas
LUMINA COLOR is produced by a one-solution and one-
step process using alternating current electrolyzing.

{2) Alternating current electrolyzing method can produce stainless
steel with several colors such as black, bronze, blue or gold
only in a single solution, while coloring in black by the INCO
method requires another specific solution. -

(3) Being superior in corrosion resistance, LUMINA COLOR is
suitable for exterior panels in addition to interior decorative

materials.
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COLOR
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Fig. 3 Examples of coloring condition of LUMINA COLOR
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Fig. 4 Coloring of black in immersion method
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Fig. 5 Anexample of coloring of black in alternating current
electrolyzing method
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Table I The difference of gold colored type 304 stainless
steels between LUMINA COLOR and INCO color

L*1 att pikd
LUMINA COLOR | 48~53 0~ 1 2230
INCO method | 46~83 | 2~7 | 15~21

#1 dark, decr. « L incr., light
#2 green, — < @ —> +, red
*3 blue, — b — +, yellow
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Upper:  Alternating current electrolyzing method

Lower: INCO method

Photo 1 Surface film of colored stainless steels observed by

SEM

Table 2 Comparison of coloring methods between LUMINA
COLOR and INCO color

Tmimersion method
{INCO color)

Alternating current
electrolyzing method
(LUMINA COLOR)

Process 2 solutions-2 steps 1 solution-1 step
Conlrol Immersed electrode Bepeatlpg mumber Qf
h alternating  electric

{actor potential
current

Colorin In black coloring, | In black coloring,

TE | Feature | special solution is | the same solution is
used used

Accuracy | Dilienlt e detect | Controllable by elec

8CY | potential difference | trolyzing condition

Solution durability

Not durable due to
inmersion method

Durable due to elec-
trolyzing method
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Fig. 6 Companson of pitting potentials in 3.5 wt.9% NaCl
solution at 25°C between type 304 stainless steel before
and after caloring by using alternating current electro-
lyzing method
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Fig. 7 Immersion test results in 30 wt.% FeCly-6H:O at 30°C for 2h

Photo 2 Biack panels and gold tiles using LUMINA COLOR
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