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Behavior of Paint Loss at the Sheared Edge of Pre-painted Stainless Steel Sheet

Synopsis :

Hiroshige Nakamura, Naho Kawahara, Koichiro Ueda, Shuichi Sugita

Paint loss at the sheared and punched edge of pre-painted steel sheet, so called enamel-hair, can cause dent and poor appearance of the

paint film.

For enamel-hair that occurs to sheared pre-painted stainless steel plate, effect of shear droop by step punching on the paint loss was

investigated. The results are summarized as follows;

(1) Formation of enamel-hair of pre-painted SUS430 was observed by direct observation.

(2) The rotation of crystal orientation was observed on surface or shear droop in bare SUS430. It is considered that step-shaped share

band occurs at the sheared section.

(3) The deformation band was observed on surface of shear droop in bare SUS430 under Pre-treatment layer.

(4) XPS analysis on interface of enamel-hair revealed that there are chemical components of pre-treatment layer on both enamel-hair

interfaces. It is considered that cohesion failure in pre-treatment layer leads to enamel-hair.

(5) It is considered that enamel-hair on pre-coated stainless steel by shearing occurs as follows. First, pre-treatment layer was compressed

in the early stage of the formation of share droop, and couldn’ t follow the formation of stainless steel. It leads to cracks and cohesion

failure. Then, along with the formation of share droop, stress changes from compressed one to stretching one. Cohesion failure crack

grows in pre-treatment layer and the flaking of paint film leads to enamel-hair.

1. #%

il

7L a— MR ZEEARM L L7284, ABHICH
STIFANANT ERENLBBEHEENFEL, TR
IR T L 3 — FMBGEEIANOITRSL A AICL D, B
FHEHEZ) 2 L2d 5,

IF AT OFEZEFIIOWTIEX, ThETIIES
(LI RE$7 0D > X I A AR & L7277 L 3 — b i
LT, BERDSOTLEMN REDNS, BEOHFETICE
WCH o g LB ORMEE» O HEET 2 2 LA S
NeZoTnBU 5, Lal, ®oE3&BEWELT

WARWHEYEOHRKE R E L7 L a— A7 L A
BIZOWTHIZEE NA2B BT EAE RV, ZD72D
AW TIETLa— P AF YL AR E NG E LT T
ANANT ORI FHLPCT L E & BITFARINT
KD & LEIERE) & RERLH (70X — ) KB
WHETHE D EIZOWTHRE L 72,

2. RBAGE

2.1 fHEH
F1ICEHRTH D AT v L ABKOE S %, T2 124t

PANMEZEIT WA BIAMRMETERE  ARBEMEADRIJE S — & TAERFJEN

HANRETERT - AR BB FTE T — A

CEANIEZET - BEMEIZER REE MR -4 T2 -5 —
TR WA MRS — A T A =5 —

H ¥ 59 4 52 3 No.93(2012)



L a—bMRAT VL AFROEARIIMNITIZEBIT 5 T F AT A 5EE) 27

£1 A7 L AHWOBS
Table1 Chemical compositions of SUS430 (mass%)

steel C Si Mn Cr N
SUS430 0.068 0.52 0.82 16.2 0.040
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Fig.1 Schematic of punching test.
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Fig. 2 Definition of shear droop width and paint loss width.
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Fig.3 Preparation of XPS sample for paint loss interface.
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Fig.4 Sequential photographs of shearing.
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Fig.5 Cross-sectional image of shear droop on bare SUS430.
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Fig. 6 Surface image of shear droop on bare SUS430.
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Fig.7 SEM image and ND-IPF map of shear droop on bare SUS430.
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Fig. 8 Schematic cross-sectional structure of shear droop on
bare SUS430.
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Fig.9 SEM image of sheared edge on pre-treated stainless steel
sheet.
a) appearance of sheared edge
b) pre-treated stainless steel sheet (Point@)
¢) SUS430 (Point@)
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Fig.10 XPS depth profile of Si concentration.
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Fig.11 Effect of chromate coating weight on paint loss.
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Fig.12 Schematic cross-sectional structure of paint loss interface.
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Fig.13 Relationships between punch stroke and shape of shear droop.
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Fig.14 FEM analysis of punching.
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