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Properties of Environmentally Harmonized Precoated Steel Sheet for Automotive Fuel Tank Use

Sachiko Suzuki, Hiroyuki OGATA, Shigeru UMINO and Chiaki KATO -

Synopsis : A precoated steel sheet without dissolvable Cr(VI) for automotive fuel tank use has been developed. The newly developed Cr(VI)- free pre-

coated steel sheet consists of thin organic resin coatings on an electrogalvanized steel sheet. One side of the sheet is coated by a 1 um thick

lubricant resin layer used for the outside of the tank. The other side is coated by a 3 um thick gasoline resistance resin layer which contains

metallic powders to provide good weldability. Cr(VI)-free precoated steel sheet showed good internal and external corrosion resistance, weld-
ability, press formability in comparison with Pb—8%8Sn alloy coated steel sheet.
Key words: trivalent chromium; environment; corrosion resistance; press formability; seam weldability.
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Fig. 1. Required properties for the fuel tank materials.
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Fig. 2. Schematic illustration of the specimens.
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Table 1. Test condition of chemical treatment.

Test area

Treatment time /quantity of solution

Solution

NaCl 5.0g/,NH2CONH: 1.0g/1,

A|DL-CH;CHOHCOOH 1.0g/1, Dip 20min 50cm’/200ml
pH6.5 (40°C)
Supersonic
B |Distilled water(Room Temp.) waves 400cm*/600m]
6Ghours

Lubricating organic
coating

Pressure ; 9.8MPa(P)
Sliding speed ;100mm/sec
Friction coefficient u calculated
by the equation

u=F/2P

F;Sliding force measured

Gasoline resistance
coating

Fig. 3. Test method of frictional coefficient.
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Fig. 4. Seam welding conditions.
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Fig. 5. Environment of inner fuel tank.
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L
Gasoline resistance
coating

Corrosive

solutlon(30ml)b———>
50mm

< forming conditions >
*Blank diameter: 98mm ®
*Punch diameter :50mm®
*Blank holding force:4.9kN

<Composition of corrosive solution>

Type Comp(l)sition of Quanti?y of

corrosive solution solution
HCOOH 100mg/l

SolutionA |CH,COOH  100mg/ 30ml
Cl 50mg/t
HCOOH 1400mg/l
CH,COOH  2900mgl
CH,OH 187mg/l 27ml

SolutionB |C,H,0H 227mg/l
Sour value 172PON
Cl- 100mg/l 3ml

Fig. 6. Test Method of internal corrosion resistance.
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Table 2. Amount of dissolved Cr after chemical treatment.

Concentration of
dissolved Cr__(mg/l)
Treatment| Gasoline .
. Lubricating
type | resistance .
. coating
coating .
. side
side
Pb-free
precoated steel - -
sheet A
Cr(VI)-free
precoated steel <0.01 <0.01
sheet
Pb-free
precoated steel <0.01 0.22
sheet B
Cr(VI)-free
precoated steel <0.01 <0.01
sheet
0.35
— O without oil
0.3 M B with oil —
B Y
E 0.25
]
e
E 02
7]
S
L=
= 0.15
g
2
=
£
<7

Cr( -free
precoated precoated

Pb-8%
coated
steel sheet steel sheet steel sheet

Fig. 7. Frictional coefficient of the specimens.
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Fig. 8. Weldable current range of the specimens.
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Fig. 9. Cross sectional view of nuggest at consecutive seam welding of Cr(VI)-free precoated steel sheet. (Distance of consecutive

welding 500 m).
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Fig. 10. Amount of dissolved metals of the specimens.
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Pb-8%$Sn coated Pb-free precoated Cr(VI)- free precoated
steel sheet steel sheet steel sheet
E
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Fig. 11. Appearance of the specimens after internal corrosion test. (Solution B, 30 days).
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Fig. 12. Corrosion depth after external corrosion test. (240
cycles).
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