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The Structure and Properties of Electrolytic Chromate Film Formed in
Cr03-Co?"-C1™ Bath on Zn and Zn-Ni Alloy Plated Steel Sheet

Hisao ODASHIMA and Keitaro SHIBATA

Synopsis : :

Relation between the structures of chromate films, formed by electrolytic reduction in CrO3-Co® ' -Cl~
and CrOs-S04>~ bath on Zn and Zn-Ni alloy plated steel, and characteristics has been investigated. The
structure of chromate film formed in CrOs-Co”*-Cl~ bath is amorphous and a little Cl is uniformly distrib-
uted in the film.

The film is mainly composed of Cr(OH),, Cr;0s, a lot of Cr®", and only a little Zn®", not containing Cr.
When the film is formed, Zn?"* dissolution rate in chromate bath is affected by Zn and Zn-Ni alloy plated
steel sheet, and then dissolved Zn*" reacts with Cr®* in the film to reduce Cr®* and simultaneously pro-
duce Cr®" in the film. Co®" in CrO3-Co”®*-Cl~ bath suppresses the dissolution of Zn®", and so compo-
nent of the film formed in the bath is stabilized. Furthermore, materials chromated in the bath show ex-
cellent corrosion resistance, because much Cr® ™ in the film repairs defects of surface. Cr(OH); in outer
layer of film affects paint adhesion. The more Cr(OH); is, the better paint adhesion becomes.

It is necessary that chromated materials secure stabilized properties as the results of controling Zn®™"
dissolved from materials. In the case of chromating in CrO3-Co®* -Cl~ bath, Zn?" hardly dissolves in
chromarte film.
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Fig. 1. Composition analysis of chromate film by
ESCA with wave shape separation.
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Photo. 1. TEM image and electron diffraction pattern from a film prepared by chro-
mate film before and after heating.
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Fig. 2. TG and DTA curves of chromate film.
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Fig. 3. Composition of surface layer of chromate
film on EG by AES.
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Fig. 4. Composition of surface layer of chromate
film on EG by AES. '
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Fig. 5. Depth profiles of chromate film by GDS.
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Fig. 6. Depth profiles of chromate film by GDS.
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Fig. 7. Composition of surface and layer of chro-

mate film on EG by ESCA.
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Fig. 8. Composition of surface and inside layer of
chromate film on EG by ESCA.
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Fig. 9. Composition of surface and inside layer of
chromate film on Zn-Ni alloy by ESCA.
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Fig. 10. Composition of surface and inside layer
of chromate film on Zn-Ni alloy by ESCA.
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Fig. 11. Composition of surface and inside layer

of chromate film on EG+Ni 50 mg/m? by ESCA.
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Fig. 12. Composition of surface and inside layer
of chromate film on EG+Ni 50 mg/m? by ESCA.
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Cr03-Co?*-ClI™ bath Cr03-S04*™ bath
Measurement
time (min) Crbt crit Zn?t Crét crd3t Zn?t
(/) /1) (/) | (&) (/) (g/)
0 15.04 0.00 0.00 14.42 0.00 0.00
15 14.58 0.57 1.45 14.32 0.10 0.63
30 13.64 1.56 2.52 14.22 0.22 0.72
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Fig. 13. Relation between Cr® ™" ratio of surface
layer of chromate film and corrosion resistance.
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Fig. 14. Relation between Cr(OH) 3 ratio on sur-
face layer of chromate film and paint adhesion.
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R0 Co?t KU Cl™ BEx —EiZL, Bl UER
WA ELCEBO Zn/Cr % 3.8~4.212, Cr®" lb%
33~38 DEPHICEREL, Cr (OH); 2K x 70/ 0 % —
PR AR L, BEEEE LML 2. AL
& HICEKBO Cr (OH); & BHEENED H WV I2ICH
MR A ED SN Cr (OH) 3 DFIGHE % b L BH
HEMEN ET 5.

CHEI Zn bHVid Zn RZHED - S@EMIZ S O
A— MNLET 2L, 2 OBENRT S Zn®t AEED
B R OEICKE BB BRITY, BE LK
M HRT AICERERITOR TS X ) IIHMK, &
B, ERAHERVESEICLD Cr HEELHET 20
ACIEEOTEMPLO Zn®T OBEMEL LHIEL
M OHE 2 REATALENH D, T hIIHL,
CrO5-Co?"-Cl™ RisTit Zn®>" oEit 2B IHHIT %
TEND, Zn R0 o MO s 0 X — MULEFEE L
THLTWABESRALD.

4. % B

Cr0;-Co?*-Cl~ RIBE KV Cr05-S0,>~ R&EPHE
EMIRIC X VTR S N7 0 x— bEEOREE T BT
L, LRI OVWTHELZERRORKREE
7z,
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476 #® L M

# 78 4F (1992) & 3 &

1)Cr05-Co®"-Cl~ Rili 5 & BMALEIC X 0 Rk &
N7zzuax— MEBEEFERETHS.

2)Cr03-Co®"-Cl™ RiFIZE B 7 0 x — Mg Cl
WREBEAIZE—I125H L T w525, Cr05-S0,2~ #is
WX BREBETIE SO, MR ICIEBH L CHAET 5.

3)Cr05-S0,2~ RiBICL B 7 02— bEED TS5
X Cr (OH); KU Cry05 T, BEOWNEIZLE Cr ¢
CHFET A, CfT BT SR BT E R . K
R IZLED Zn 8BH SN DB . 2 HITH L, CrOs-
Co®"-Cl” RBIC L BB ER S EF L ¢ Cr (OH),
KU Cr,03 TH A%, B Crid@Boond, »o,
REBIZLEO Cr®" WHEAET S, $72, BEHD Zn it
R TA %,

4)EG iZ Ni # 50mg/m®> ® > & L 72 EG & U Zn-Ni
BE&0 - Sy 0 A — MLEY S &, EESBO Zn
BEOEMONEC YR, 72, FEO Cr%T 2 DE
WL D ZOMEMIE CrO5-Co? T -Cl™ Rig R U
Cr0;5-S0,.% RBVTRICBWTHLRKKTH 5.

5)Cr0s-Co® " -Cl~ RiBFICL B 7 T A — bR
Zn YO REERER, Co®t 2EM A 5D Zn?t
DELEZIGT 5720 THAH. £, Cr¥" %ot
Cl™ OBICIIH T 2 MEEHANTE V& KU Zn2t @
BHAPPH SN T D20 THD, 28 Cr 5B 5
VD Cl OFITICxT A MBEVEH 2555 720 CrSt
—SCr*T eI Crtt=Cr F IS WD
THb.

6 )CrO3-Co*"-Cl~ RiEH» S5 EMIZL > THEK S h
70X — NEBOMEREHET D LEROEBY £ 4
5.

(Cr03), (Cry03) m (Cr (OH)g),, (Cr (OH), Cls-,),

><(Zn (OH),) ¢

CTRBENHZVCIEBEORB R UONEIZL 5T
L m n p qERLEY, T/ p R qgiE L m n
WCHAD R D /NERETHS.

7)Cr05-S0,2~ RBITHA~ Cr0;-Co?*-Cl™ RBT
L7270 X — MARD TERZ M4 RSO
&, Cr053-SO*" R TREEFIZLED Zn 28R A
LTWaZERUIKRETD SO,2 DRI & - T
LA S TR woIiif L, CrOs-Co2t-Cl™
AR T Zn ORAVIH S, 2o, Cl- AEER
WML THWD 2 &K BB REATER
N, SHEKIRPICLEICHELET S Crét O£ L
WKLo THERENLbDEEDbNS.

8)7 10— FEENKED Cr (OH), i3 BElEHE
WEBEGZ, Cr(OH); #°% < 4 %13 LTSN
MWy s,

Zn 5\ Zn ZEED - SEBUC 2 0 2 — FLHE
THE, Do EREIOBEMTS Zn?T GEBEOBER

ORISR E LB BXITT0, EL-EELAHE
REDICBEMD SO Zn?T 28 LEBOEE %

ELS BUENSD. 20 CrO5-Co?t -Cl~ R id
FMo0 Zo®" OBHENHITALZ DS Zn &0 -
EHRO 7O A — MLEE LTHLTWEES2 LS.
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