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Development of Corrosion Resistant Electrogalvarized Steel Including

Small Amounts of Co and Cr

Kazuo MATSUDO, Takeshi ADANIYA, Masaru OHMURA, and Masahiro OGAWA

Synopsis:

In order to develop the electrogalvanized steel with high corrosion resistance, conventional electro-

galvanizing bath was modified with an addition of Co and Cr compounds.

This newly developed coated

steel is called FZ. FZ is produced by conventional electrogalvanizing process using a composite elect-

rolyte containing small amount of cobalt and chromium ions.
is twice as high as the conventional electrogalvanized steel.
and weldability are quite the same as conventional one.

The corrosion resistance of the product
The other properties such as formability
Chromate-treated and phosphate-treated

products are also manufactured and their corrosion resistance and paint adhesion are excellent as well.
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Table 1. Rating number of specimens subjected
to salt spray test.
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Fig. 1. Relationship between concentration of Co
in the galvanizing bath and Co content in
the deposit.
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Fig. 2. Relationship between concentration of Cr
in the galvanizing bath and Cr content in
the deposit.

& AR CHANS LRI IED O XIBFRO 230 R
25 10g/1 DFE, DOXBFOELEEA + VI T
10% Thzroexsl, DoxgEP T 0.2% E R
b5 LE) Lo TkD, MEDERIZTXHDT
KEWV. BEDON Y - VEEEXTOIHS, L BEREE
(ERPICLE 250 ) BEERCEE T 5 O IER I REE
LEZDNDNBRZ OHFID X 5 Zn-Co-Cr BEZRTIL
250 R 7w ADOHTHAIIRI S, BN MEEY
CHH LT3, BEEEBOFMCOV T, BHEWSR
DHED DT BBRFD X 5 Tg i — A F— I B Rl
e RT3,

3-1.2 DOELoPE

HERD O ZXWMR A BE T HHE, DOXLbOEESL
EORBREZT AP OVTHEHRSL - LITEETHS.
SCEENTED 21 POV DD I FEFROEE
BRRIETODELEEOHEL TR, DOEHO

pH i1 3.5~4.5 O#ifH, »OXWOREITR 30~50°C
DEH T2 "N DEFERBIZE A EHEL L 4 o=
Edbohole. BREBE bRE OMEHA, ThbbA
HECHEO T BTN R Tk 10~35 A/dm? DEHH
TERELICEREREOZ Ebn Dt BIREBENX
DIAE 5 &, HOXFEERD 2L 452380
LDODOEXREIIEGREL B, 2Dk 5 BN, A4
D LS IRBEEINELDOEXRED b s —B 7B
RC, BREEXYTIF O L EABRBEYRCES
RN IEREL, TihbbE 20 r BNEECH S
DL DD EEL BRDLW,

3:1-3 DO XIRFEMK &AM

250 b &7 v A OFRMEE & &k oBd{%% Fig. 3
BIO Fig. 4 R4, 2hXbhook5is Cor+-Crs+

number

Rating
nN
\k\\

Co concentration in galvanizing bath 972

Fig. 3. Effect of Co concentration in the galvani-
zing bath on corrosion resistance of galva-
nized steel. (G3+ : 0.4 g /1. Coating weight:
40 g /m2, Rating number determined after
120 h, salt spray test.)
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Fig. 4. Effect of Cr concentration in the galvani-
zing ‘bath on corrosion resistance of galva-
nized steel. (Co : 10 g /1. Coating weight :
20 g /m2. Rating number determined after
48h, salt spray test.)
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Photo. 1. Microstructure of FZ and UZ (x3000)
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Fig. 5. ESCA spectrum of Co 2p 3/2 in the galva-
niziged coating.
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Fig. 6. Cross-sectional distribution of Zn. Co and
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Fig. 7. Comparison of corrosion resistance of FZ
and conventional galvanized steel, UZ.
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Fig. 8. Corrosion deterioration of FZ and conven-
tional galvanized steel, UZ. Numerical num-
bers in graph show coating weight, g/m?
one side.
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Fig. 9. Salt spray test results after cup-drawing.
cup-drawing : Thickness of test pieces
0.8 mm, Blank diameter 100¢ mm, Punch
diameter 50¢ mm, cup height 60 mm.
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Wholtbbhnh, ik, MEBRTHOEKEFO
2L v AN BRFALY RT DL E2 bR
%. BB OMAMS, Table 4R X 5 AEHKM X
DFERTRY, ERHEABRVBIETHD Z L LFF
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Table 2. An example of welding condition and strength of welded joint.

Material Tip dia Electrode force | Welding time Welding current Joint strength
(mm) (kg) (cycle/50Hz) (kA) (kg /spot)
FZ 20 g /m? D=16 d=5.4 200 12 7.5 480~520
FZ 40 g /m? 4 7 Y Y 7.8 v
[Note] Material : One side coated steel sheet

Thickness : 0.8mm
Combination of specimens : position zinc surface to electrode
Electrode : Cr-Cu, tip dia 5.4mm

Table 3. Paint adhesion after phosphate treatment.

Adhesi_on test ]
1tems Check scribe Check .scrlbe Erichsen Du pont Circle scribe
and erichsen impact
Material
FZ 10 g /m? 10 (10) 8 (6) 10 (10) 10 (10) 8 (6)
FZ 20 g /m? 10 (10) 6 (8) 10 (10) 10 (10) 8 (10)
UZ 10g /m? 10 (10) 1 (1) 1 (6) 10 (10) 8 (8)
UZ 20 g /m? 10 (10) 1 (1) 1 (6) 10 (10) 8 (6)

[Note] Painting :

Melami No | OMHP, fllm thickness 20~22pm baking 90°C X 30 min

Numerical numbers in table show rating numbers of paint adhesion and 10 is full point.
Numerical numbers in blanket show paint adhesion value obtained after dipping specimens
in boiling water for 30min.
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Table 4. Corrosion resistance of the electroplated
steel after painting.

Exposure time
of salt spray test
S~ (h)| 120 | 240 | 360 | 480
Material
¥FZ 10g/m? 0.3] 6.0 <15 —
FZ 20g /m? 0.2 2.8 8| >15
UZ 10g /m? 2.3 | >15| — —
UZ 20g/m? 1.6 10| >15 —

[Note] Painting : Melami No. 1 OMHP 20~22pm 90°C X 30min
Test method : Painted surface was cross scribed and
salt sprayed
Evalution : The peeled width of painted film was
measured in mm by tape peel test after a
specified period of salt spray testing
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