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Properties of Pre-coated Galvannealed Steel Sheet for Lead-free Automotive Fuel Tank
Use
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Synopsis :

Kawasaki Steel has developed a pre-coated galvannealed steel sheet for lead-free
automotive fuel tank to reduce the amount of lead of the fuel tank. The newly developed
pre-coated steel sheet has two types of thin organic resin coated surfaces on the
galvannealed alloy coated base metal. One side of the sheet is coated with a 1pm thick
lubricant resin layer for improving press formability and the other side is coated with a
5pum thick epoxy resin layer having metallic powders that are useful to improve the
anti-fuel corrosion resistance and seam weldability. The new lead-free coated steel
sheet shows excellent anti-fuel corrosion resistance, equal press formability, spot
weldability and seam weldability in comparison with those of usual terne coated steel

sheets.
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Properties of Pre-coated Galvannealed Steel Sheet

for Lead-free Automotive Fuel Tank Use

gk F=T 2R &

mR &

Hiroyuki Ogata Sachiko Suzuki Kazuo Mochizuki
iR REAR MR EmAm| RN REaR
WigeapPd EEMIE MIEAPY EfERE HRsErE
(BRE) (#H&)

Synopsis:

£2Y5
BRESARRAS 2 2BERTOHBEHA BNLE L THERE
By s BERREEASLERESD > SMREMAR L2, Ho &
B LRI ThHNME  £EicABRECHARATELEORL
FEME LA-EBEEAH lun, BEICIEBEECHISET Y
UHEEORLELBRE L-FMEELH Sum BB TSIICK
n&ebERBID - 2R RE 7 » 2 HIZEET 3 2 LRI
L, ZOMEOHELHEEL -ER, MIERBTo S LY 2R,
V- bR, 2Ry MEEATETY - v v — P EAORFRET
MBLUr v — FREORBIEA Y ) HEEE L, BEIEER
vy RBRIRE LT+ 4R EmA T3 I LRI,

Kawasaki Steel has developed a pre-coated galvannealed steel sheet for lead-free automotive fuel tank to reduce the
amount of lead of the fuel tank. The newly developed pre-coated steel sheet has two types of thin organic resin coated sur-
faces on the galvannealed alloy coated base metal. One side of the sheet is coated with a 1 um thick lubricant resin layer
for improving press formability and the other side is coated with a 5xm thick epoxy resin layer having metallic powders
that are useful to improve the anti-fuel corrosion resistance and seam weldability. The new lead-free coated steel sheet
shows excellent anti-fuel corrosion resistance, equal press formability, spot weldability and seam weldability in compari-

son with those of usual terne coated steel sheets.
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Photo 1 Appearance and the properties of a fuel tank
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Schematic illustration of the pre-coated galvannealed steel
sheet for the fuel tank
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Table 1 Frictional coefficient of the pre-coated galvannealed
steel sheet

Materials Friclional coefficient
With oil Without ail
Pre-coated Outer side 0.10 0.10
galvannealed
steel sheet Inner side 0.12 0.13
Terne sheet 0.10 0.32

Sliding conditions
Pressure: 9.8 MPa
Sliding speed: 100 mm/s
Frictional coefficient (u) = D/2P

Sliding direction

Electrode

& i 2RmR Electrode force 49kN
Welding speed 3.0 m/min
évo m;-n Heat/cool time 3/1 eycles

Fig. 2 Seam welding conditions

Welding current (kA)
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Fig. 3 Comparisan of weldable current range on seam welding
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Appearance

Longitudinal
direction

Cross-section

Photo 2 Cross-sectional_view of pre-coated galvannealed steel
sheet for the fuel tank

Table 2 Spot welding conditions

Electrode Holding time Welding time Cooling time
force (KN} (cycles) (cycles) {cycles)
1.96 50 8 30

Inner side

Electrode shape: CF type 5.0 mmg
Cu-Cr alloy

Inner side
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@®Evaluation method
1 JASO M-610~!

®Specimen
:Painted flat sheet with scribed cross cut*®

@®Measurement of corrosion depth*?

Back surface and cut edge are sealed.

Welding current (kA)

Maierials
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1

Pre-coated galva-
nnealed steel sheet

Terne sheet

Point A

Point A means that nugget diameter is equl to 5, 1.
(t: thickness of sheet)

Sputter Stickng

Fig. 4 Comparison of weldable current range on spot welding
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*1

3 cycles/day
SST:2h
D*y (60°C, 20—~30%RH): 4 h
th‘. (50°C, 95%RH):2h

Aqueous paint
paint thickness: 10 4m
baking condition: 120°C X 20 min

%2

Corrosion depth — _ ¥ Max. value in S, area

*3 3

Fig. 5 Cosmetic corrosion resistance test condition
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Precoated galvannealed

steel sheet Terne sheet

Photo 3 Appearance of specimens removed paint after 160
cycles

Table 3 External corrosion test results

Corrosion depth after 160 cycles
0.34 (Max.)
0.42 (Max.)

Pre-coated galvannealed
steel sheat (mm)
Terne sheet (mm)

0.24, 0.27, 0.32

0.25, 0.26, 0.38

Table 4 Composition of soured gasoline

Gasoline Soured gasoline
Sour value  (PON) 0 172
Formic acid  (ppm)} <5 1800
Acetic acid  (ppm) <5 3600
Methanol {ppmy) 8 187
Ethanol (ppm) 9 227
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Fig. 6 Measurement of dissolved metal quantity
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Fig. 7 Soured fuel resistance test results {(Soured gasoline + dis-
tilled water)

40° x 60 d

Pre-coated galvan-

nealed steel sheet Terne sheet

Photo 4 Appearance of fuel tank after corrosion test with aggres-
sive gasoline
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Fig. 8 Comparison of corrosion resistance of the materials con-
tacted with water phase immersed in the aggressive gaso-
line in the tank
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Fig. 9 Comparison of corrosion resistance of the materials con-
tacted with gasoline phase immersed in the aggressive
gasoline in the tank
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Fig. 10 XRD chart of Terne sheet with corresion products
immersed in the aggressive gasoline: (a) water phase,
(b) gasoline phase
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