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Hot-Dip Galvanized Steel Sheet with Excellent Surface Quality
for the Automotive Outer Panels
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Abstract:

0 A new type of hot-dip galvanized steel sheet (GI) with excellent press formability, weldability and surface appearance has
been developed for automotive outer panels. The sliding characteristics of Gl in press forming have been able to be improved
through the optimization of surface roughness by texture control during skin-pass rolling and by the use of high-lubricating
oil. The life of welding electrode in the spot welding of Gl has been extended by the suitable selection of substrate chemistry.
Further, excellent surface quality for the automotive outer panels has been provided by the prevention of bath wrinkle patterns
by adjusting a wiping condition, the avoidance of dross adherence with the use of a bath containing suitable amount of Al for
Gl, and the generation of minimum spangles under cooling rate control after galvanizing. The newly developed Gl sheets are
put into commercial production.
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Fig.1 Relationship between coating weight and corrosion
depth examined in various Zn coated steel sheets
exposed in Okinawa seashore for 4 years
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Fig.2 Preforation corrosion resistances of pre-coated steel
sheets with and without painting
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Fig.3 Influence of friction for various Zn coated steel and
cold-rolled steel (Washing oil: 1 g/mz, Oil viscosity:
17 mm?/s, Sliding speed: 20 mm/min, Pressing
force: 9.8 MPa)
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Fig.4 Influence of surface roughness on coefficient of friction
for Gl
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Friction coefficient

Oil A Oil B oilC
A: Viscosity 17 mm*/s (Standard anti-rust oil)
B: Viscosity 36 mm?/s (Lubrication type anti-rust oil)
C: Viscosity 26 mm?/s (Lubrication type anti-rust oil)
Fig.5 Coefficient of friction measured on Gl with various
anti-rust oil (Flat type die)
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Fig.6 Coefficient of friction measured on Gl with various
anti-rust oil (Cylindracal type die)
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Fig.7 Relationship between number of welds and button

diameter in spot welding for Gl
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Photo 1 Scanning electron micrographs of phosphate coatings
formed on (a) CR, (b) GI, and (c) GA
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(b) After improvement

(a) Before improvement

Photo 2 Gl appearance before and after improvement in
wrinkle pattern on the wiping conditions
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(b) After improvement

(a) Before improvement
Photo 3 Spangle pattern before and after improvement on the

bath and cooling conditions (After etching with CuSO4
agueous solution)
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Photo 4 Cross-sectional micrographs of dross on Gl
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Fig.8 Number of dross on Gl sheet
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Fig.9 Influence of skin-pass roll texturing technology on PPI
and roughness
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(b) EDT R,= 118 um, PPI=186

Fig.10 Influence of skin-pass roll texturing on texture and
roughness for Gl sheet
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