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Characteristics of Electrolytic Chromate Films Formed on Zinc or
Zinc Alloy Plated Steel Sheet in Low Concentration CrOs;-Heavy
Metal Ions-Halogen Bath

Hisao ODASHIMA

Synopsis :

Chromate technique in CrOsz-halogen bath has been investigated on zinc and zinc alloy plated steel sheet.
The colorless chromate film is formed stably by electrolysis in the bath that CrOz, Cl™ and Co?" content
are controlled. Deposition efficiency of chromate film in CrO3-Co?* -Cl™ bath is six times as much as in
CrO5-S042~ bath. The amount of chromate film increases almost linearly in response to quantity of elec-
tricity on Zn or Zn-Ni plated steel sheet, and thus can be controlled by quantity of electricity. The chro-
mate film formed on zinc plated steel sheet in Cr03-Co®"-Cl™ bath dissolves in 5% NaOH aqueous solution
a little more easily than that formed in CrO3-SO4”~ bath, and the film formed on Zn-Ni plated steel sheet
in CrO3;-Co®" -Cl~ bath dissolves more easily in 5%NaOH. However, chromate materials formed in
Cr03-Co?* -Cl~ bath show very excellent corrosion resistance and fairly low extension velocity of rust.
Furthermore, adhesion property of painted film on the chromate materials is excellent. Meanwhile, im-
provement effect on corrosion resistance of Ni plated EG by chromate film is more excellent than that of
EG, and that of Zn-Ni plated steel sheet is the most excellent among them.

Key words : chromate film; electrolysis chromate; heavy metal ion; halogen; corrosion resistance;
paint adhesion.
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Fig. 1. Effect of CrO; and Cl~ content in CrO;-
Cl™ bath on amount of Cr in chromate film.
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Fig. 2. Effect of CrO; and Cl™ content in CrO;-

C1™ bath on external appearance of chromate film.
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CrO;-Cl™ R Tid CrO; 4% 25~30¢g/1, CI~ #% 0.2~
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Fig. 3. Effect of CrO; and Co?' content in CrO;-
Co?*-Cl~ bath on external appearance of chromate
film.
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Fig. 4. Effect of CrO; and Ni2" content in CrO3z-
Ni®*-Cl~ bath on external appearance of chromate

film.
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Fig. 6. Effect of Co?" and Cl~ content in CrO;-
Co?"-Cl™ bath on external appearance of chromate
film.

TRIRAEED 6 N D DS RN REYMBRIC S 5 S &R
FEh% /S, CrO; 50g/1 Tk Cu?t, Fe?™,
ot WTRDBAE D S SIS LB,

RIZ Cr03 27 g/l DT Co?t R Cl™ DR % i
XA EORBEORBNBIOMR % Fig. 6 (SR,
BREE T SA/dm® I L, Cr {4 & 2% 78~82
mg/m® IZiEVAS L) CEBREXFELL. 2585
%X I Co?t H2~4g/1 T, o, CI” #50.2~
0.3g/l TRENBIIBLUESNS.

D EDERDPSHS % L )12 CrO5-Cl™ RIBICE
EBRAACERMTAILICELD, Zux— MEEOE
HNBEZRETAIENTESL., 2 TH Co?t DK
ERRASEN, CrO;, CI- RV Co®" DZF Dl
BEOHEIICRE TS Z L ICE D BLEZICHNS.
3:3 CrO5-Co*t-ClI~ RBICHT S Co?T MEE Cr

=2

CrO5-Co?"-Cl~ RIBIIBITSH Co® BE L Cr fH35
EOBF T Fig. 7 I2/R7. CrO3 it 27g/l, C1~ i
0.25g/1 T, 7, BREEIX 5A/dm®*>, EREWZ S
C/dm? Ti7o 7. M SHO % K S 12 Co?™ 25 3g/]
PLET Cr oIS CETT5500D, KELRE
LIZRED B,

3-4 CrO;-Co®t-ClI~ RidhSHBEhisOxX— g
BEos%

CrO; 27 g/1, Co®* 2.5g/1, CI~ 0.25g/1 DIFTE&E
WEE 5 A/dm® TEMMA L, Cr 584 78~82
mg/m? IZFAE L 722 0 X — FEBEORS % S L 7ok
B, Cr ix 81mg/m? CliZ 0.45mg/m? T, Co izt
SNhhol, THITEMEF Co®™ I EE I
T, EMEECEE LRI NAEEOR Y »2 5

0 1.0 20 3.0 40 50 6.0
Co**content (g/1)

Fig. 7. Effect of Co?" content in CrOz-Co®* -
Cl™ bath on amount of Cr in chromate film.
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Fig. 8. Effect of current density and quantity of
electricity on amount of Cr in chromate film in
Cr0O;-Co?"-Cl™ bath.
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Fig. 9. Effect of quantity of electricity on amount
of Cr in chromate film on EG, EG + Ni50 mg/m?
and Zn-Ni alloy in CrO;-Co®" -Cl™ and CrOs;-
S0,%” bath.
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Fig. 10. Dissolution of chromate film due to

dipping during 10 min in 5%NaOH at 50°C.
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Fig. 11. Corrosion resistance of chromated sam-

ples due to electrolysis in Cr0;-Co?* -CI™ and
Cr0;-S0,%~ bath.
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Fig. 12. Adhesion of coated film on chromated

samples due to 2 mm squares peel test.
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