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Behavior of Paint Loss at the Punched Edge of Pre-painted

Galvannealed Steel Sheet

Akitoshi SHIOTA, Kenzi MIKI, Hirohiko SAKAI and Shingo NOMURA

Synopsis :

Paint loss at the sheared and punched edge of pre-painted galvannealed steel sheet, so called
enamel-hair, deteriorates corrosion resistance at the edge and mars appearance of paint film.

Effect of paint film and punching condition on the paint loss was investigated and this behavior was
discussed by applying strain-induced grain growth. The results are summarized as follows;

(1) Polyester powder paint produced more paint loss than acryl solvent paint.

(2 ) Paint loss increased with an increase in punching clearance, an increase in punching speed and a

decrease in punching temperature.

(3) Putting protect film on paint film increased paint loss in case of polyester powder paint and

decreased paint loss in case of acryl paint.

(4 ) Microstructure of deformed base steel at the punched edge was studied by the strain-induced grain
growth method. Behavior of paint loss can be explained by strain distribution at the edge and properties of

paint film.

Key words : paint loss (enamel-hair); punching condition; pre-painted galvannealed steel sheet; strain-

induced grain growth; polyester powder ; acryl.
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Table 1. Material tested.
. . Nominal coating Fe content
Material (?I::ne) weight (g/m?) (%)
Galvannealed
steel sheet 0.8X220x350 60/60 11.3

FROICE 4 ARSEHERKICTHRE EH 24 11 A 9 HEMF (Received Nov. 9, 1990)
* o (BR) A RTINS )1 34857 (Kakogawa Works, Kobe Steel Ltd., 1 Kanazawa-cho Kakogawa 675-01)
*2 (bR BSERTINNY ) S48 T (Kakogawa Works, Kobe Steel Ltd.)
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Table 2. Paint coating condition.
Pre-treatment Paint coating
Coati igh i
‘ Kind oa(lg;gmv;?g t Primer Top coat Thl;‘;‘fss
Epoxy Acryl Total 20
Phosphate 0.5
Polyester powder (1 coat) 45 and 55
Table 3. Mechanical properties of paint film.
Paint Pencil Tensile strength Elongation Modulus of elasticity T,
ain hardness (kg/mm?) (%) (dyn/cm?) (°C)
Polyester (PE) HB 5.4 8 2.42X10° 103
Acryl (AC) 5H — — — 95
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painted galvannealed steel sheet

Punched hole ¢ 20 mm

Photo. 1. Appearance of paint loss.

Table 4. Punching condition.

Clearance (mm.) 0.025 0.050 0.075 0.150
Speed (mm/s) 5 210 400
Temperature (°C) 0 25 40
Protect film* With film Without film

* Polyethylene film ( Thickness 60 um)
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Fig. 1. Effect of punching clearance on paint loss.
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Fig. 2. Effect of punching speed on paint loss.
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Fig. 3. Effect of punching temperature on paint
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Fig. 4. Effect of protect film on paint loss.
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Photo. 2. Cross section of punched edge.
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Clearance a:0.025mm b:0.050mm ¢:0.075mm d:0.150 mm
Cold rolled steel sheet Punching speed 210 mm/s 25°C

Photo. 3. Effect of punching clearance on the deformation at the punched edge.
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Photo. 4. Effect of protect film on the deformation at the punched edge.
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