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Properties of Chromate-Free Treated Electrogalvanized Steel Sheet for Electrical
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Synopsis :

In the field of electrical appliances, a material used for the chassis needs a good
electro-conductivity to accomplish a stable ground property in addition to good white
rust resistance. On the other hand, in reply to the social requirement of eliminating
hexavalent chromium, which is one of the environmentally un-friendly materials,
chromate-free treated electrogalvanized steel sheet has been developed. "Riverzinc
FC-X" has been developed in reply to those requirements. "Riverzinc FC-X" showed good
white rust resistance, high electro-conductivity and anti-fingerprinting property.
Furthermore, "Riverzinc FC-E" accomplished a good frictional property in addition to
the performance of "Riverzinc FC-X" by applying lubricant wax. The performance of
those new products has been found to be good enough for actual uses in comparison with

the conventional electrogalvanized steel sheets having a chromate layer.
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In the field of electrical appliances, a material used for the chassis needs a good electro-conductivity to accomplish a sta-
ble ground property in addition to good white rust resistance. On the other hand, in reply to the secial requirement of
eliminating hexavalent chromium, which is one of the envirenmentally un-friendly materials, chromate-free treated elec-
trogalvanized steel sheet has been developed. “Riverzinc FC-X” has been developed in reply to those requirements.
“Riverzinc FC-X” showed good white rust resistance, high electro-conductivity and anti-fingerprinting property. Further-
more, “Riverzinc FC-E” accomplished a good frictional property in addition to the performance of “Riverzinc FC-X” by
applying lubricant wax. The performance of those new products has been found to be good encugh for actual uses in com-
parison with the conventional electrogalvanized steel sheets having a chromate layer.
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(a) RIVER ZINC FC-X: Antifingerprinting type
Inorganic-organic composite coating

Galvanized coating ”
—

Base steel

(b) RIVER ZINC FC-E; Single-layer self-lubricant type

Lubricant wax

Fig. 1 Cross sectional view of single-layer type chromate-free
coating
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Table 1 Test pieces used in this study

Type Coating
Chromate- | Inorganic-organic composite coating

free (0.8 xm)
Chromate- | Single-layer self-lubricant type coating

free (0.8 um)
Dry-in-place chromate coating
(Cr; 40 mg/m?)
Dry-in-place chromate coating containing
polyethylene wax (Cr; 40 mg/m?
Chromate coating (Cr; 30 mg/m?) + Organic
composite coating (1 zm)

Symbol
FCX

FCE
FX Chromate
FE Chromate

F Chromate

G Chl}gg;ate- Organic composite coating (0.8 pm, 2 um)

Sheet thickness: 1.0 mm
Coating weight of Zn: 20 g/m* of each side
- Evaluation of drawn part appearances
after drawing without lubricant oil
- Evaluation of powdering on the die

Clearance = LOmm  Wg)ding force: 49 kN
— —

Drawing speed
60 mm/s

Punch
40 X 40 mm
Condition of berding
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Tape
peeling

After bending

Fig. 2 Appearance of formed part and powdering resistance after 90° bending test
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Fig. 3 Corrosion resistance of FCX and dry-in-place chromate
coated steel sheet

Corrosion region Corrosion region

FX

FCX FX

Cutting edge samples after 55T 48 h 7 mm-Erichsen samples after SST 72 h

sheared section
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Photo t  Appearances of cutting edge samples and Erichsen

samples after SST
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Fig. 4 Surface electric resistance of FC-X and chromate coated
steels measured by the 4-head method
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resistance
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Fig. 5 Interlamination insulation resistance of FCX and chro-

mate coated steel
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Compesition of the artificial sweat
Lactic acid (CH,CH(OH)COOH): 1 g/#¢
Uric acid {(NH,),CO): 1 g/

Sodium chloride (NaCl): 7 g/
Methoanol (CH,0H): 500 mé/2

AE 05 1.0 15 20
FCX ]

F [ ]

Fig. 6 Anti-fingerprinting property of FC-X and chromate coated

steels
50
FCX Color difference AE between before and
4.0 after immersion for 168 h in the solution
Iy 3.0 described below
<
2.0 Reagent
10 A | Methylene chloride
I e, o, BB -
0 . 3 B Alkaline degrease reagent
40 31:2:':)}%_1;;1 chrotate coate PKA300%; 20 g/¢
3.0 C | Distilled water
% 20 D | Benzine
1.0 E | Acetcne
| 0 e ox B
0 *Produced by Parker Corp.

A B C D E

Fig. 7 Anti-chemical property of FCX and chromate coated steel
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! Specimen Applied pressure P 9.8 MPa

without Jubricant oil| Sjiding speed: 20 mm/s
- Sliding distance: 80 mm
e— e Friction coefficient 4 calulated
by the equation
= Ff2P
where F is sliding force measured

10 nm

0.2 03 0.4
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FCE

FX .
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F

Fig. 8 Frictional coefficient of FC-X, FC-E and chromate coated
steels

FC-X (Chromate-free coating}| FX (Dry-in-place chromate coating)
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Photo 2 Appearance of formed part and powdering resistance
after 90° bending test

Painting =  Cross cutand 7 mm-Erichsen = Tape peeling

Paint: Alkyd melamine resin type
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Fig. 9 Appearances of FCX and chromate coated sheet after
paint adhesion test

3.6 ZEFEEM

Fig. 9 UREEENOTMBRET T, FCX 3, BEEEMIC
BT, X EDEBhLBEERts R L,

3.7 Ay FEEM

FCX& S L#&#, Fig. 10 IR & 5 128K 5.0mme @ CF
RS A RV 1.86kN OFELMA, VIHNERE—aRerl—
HEEMAE S0 44 2 NL—BH A4 N304 A NLELTAKy FIE
HBETo7, BlER, RBA2HELE Y VETHTEL T OB
BEOTHFREO S BHUETH - ZEREREL TR, 4358
BRES S UBEF » TEHRABEET 55 EEREO 2884+ &
EE L CRERBEERER+4EE LS, Fig. 0 FCXDAE
BEROBLEHERBEHO-H+EHEr oA - P FX L LY

Force and weld Electrode: type-CF, ¢5 mm, Cu-Cr

Welding force: 1 864 N
Sheet thickness: 0.8 mm

Squeeze time: 50 cycles/50 Hz
Weld time: 8 cycles/50 Hz
Hold time: 30 cycle/50 H2

Smmg
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Fig. 10 Spot weldability of FC-X and chromate coated sheet
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Table 2 Properties of FC-X, FC-E and chromate coated sheets

Corrosion resistance . — Surface electric Paint adhesion -
(h)* Anti-fingerprint* resistance {m)* (%) ** Lubricity*3
FCX =120 0.5~0.7 <(.1 100 0.25~0.3
FCE 2120 0.5~-0.7 <0.1 100 <0.15
Dry-in-place chromate coating (FX) =120 0.8~1.7 <0.1 95 0304
Chromate + Organic fingerprint- - 1ns
resistant coating (F) =216 0.2~-0.4 10 100 <0.2

*1 Time to 5% white rust eccurrence at salt spray test (J15-Z22371)

*2 Color difference AF between before and after immersion in the artificial sweat

*3 Surface electric resistance measured by “Loresta AP” 4-head method

*¢ Ratio of remaining paint film at cross cut and 7 mm Erichsen area after tape peeling

*5 Frictional coefficient without lubricant oil
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Fig. 11 Relationship between conductivity and corrosion resis-
tance of various coated sheets

)0 B g3 Vol. 33 No. 2 2001

EMFHLT IS S 2, FXRPFED LS A BRAR s o A -
M, RS 01um DT T B AMARSBOA LI L #
KELBRETHD, KBRS o2 — 7 — BN, AR
08pm Lo u X — MHUIHNTETFEVLOOREEFOREY
BHHEZEIZED, UL LT FY, FEIZE#MT 2 8B L2
HEERTEL,

Table 2 {21, FCX & FCE OERHEE L0, FCX 13, FX
R T2 MBH LR ATLTED, FCERESIZENAE
A RBLTLS,

6 ¥ B

RE - HEMA - —0r) — VYEZHEMAOHKIZHEL
T, owA— b7 ) —REMHEE [V - D v 22 FCX] 2R
Lz BARIZH-Tid, KD 2O A—- bSO b7
—EMABHE~ODDHANERIAL>FEL, BRAS U
A- M FX ERAELLOSBERI I LEZEL -, ZHR T,
RO OA—FT) —FETCEEEIE#ETE -, BNt
BEBEHOmIAERLE, Zhizdkh, BRFOHERRE2sD 24—}
HFX EFL EOERAEEY - BHERE - MEN - RHEES
OFBHEEFESTIILICEIILE, 4, RIGEREMN Y o4
— MR FEDZu— 7Y —-HELT, REGRBREN o —
P —REOERE [V -y S9FCE] 2HARLA, 2512,
Fig. 12 [Cm¥ L3512, BERTOIuA- 7Y —{E#2 46X
IR T2 L5 I HHORRER s v - PHICHETE LS 12
HERHER A 7 [V /8- 29 FCF], MBEERES 47 [Y 3
—~ G HPECS DIArT v S EHL S,

(a) RTVER ZINC FC-F; Organic-coated anti-fingerprinting type
Fingerprint-resistant organic film

Inorganic-organic composite coating

(b) RIVER ZINC FC-S; Organic-coated self-tubricant type
Self-lubricating organic film

Fig. 12 Cross sectional view of double-layer type chromatefree
coating
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