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FEATURE : Aluminum and Copper Technology
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Effect of Coated-film Properties on Film Formability of Pre-coated

Aluminum Sheets Under Drawing
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Dr. Nobuo HATTORI  Masaki TANIGAWA

In this paper, drawing formability of coated-films was investigated. Polyester film with glass transition
temperature of 00 had excellent formability. When the baking temperatures were above 25000 or below 150
0, coated-film had good formability. When the baking temperatures were between 17000 and 2300 , peeling-
off of film was observed. Below 15000, cross-linking between resin molecules was not sufficient, the coating
film had high elongation enough to transform largely. Above 25001, the strong adhesion of coating film

enhanced formability.
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Fig. 1 Example of cross section structure of the functional pre-
coated aluminum sheet
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Fig. 2 Schematic view of box by bending (left) and box by drawing
(right)
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Table 1 Resin types of coated film
(Tg : Glass transition temperature)®”

Resin No. Resin type
PO Polyester (Tg0 00 )
P30 Polyester (Tg 300)
P80 Polyester (Tg 800)
Epoxy
Urethane
Acryl
Al i
~4 e Film
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Sample Notching Bending Tensile test

(2000 rolled) (Imm/min.)
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Fig. 3 Test piece preparation of peel off strength measurement "
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Fig. 4 Relationship between drawing formability (estimation point) and resin types of pre-coated aluminum sheets (Baked temperature: 25001
constant, Estimation point: 100 complete peel off, 200 partial peel off, 30 no peel off but colored, 40 good)®”
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Fig. 5 Relationship between drawing formability (estimation point)
and baked temperature of pre-coated aluminum sheets
(Resin No. P0)*”
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Fig. 6 Relationship between gel fraction of coated film and baked
temperature of pre-coated aluminum sheets (Resin No.P0)*”
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Fig. 7 Relationship between mechanical properties of coated film
and baked temperature of pre-coated aluminum sheets
(Resin No. P0)*™

gobooobooooooooobOoOooooooono
goboooboocoobooo 7
gboboooboooooooooboonon 2300 00
gbobooobooooooooobooooobooooono
gbobooobooooooooobooooobooooono
gboboooooooooooobooooboooooDo
goboooooooooooobooooboooooDo
goboooooooooooobooooboooooDo
goboooooooooooobooooboooooDo
goboooooooooooobooooooooDo
goboooooooooooobooooooooDo
goboooooooooooooo
gobooobooooooooooboooooooooon
gboboobooogo2oobooooooboooooon
gobooobooooooooobooooooooon
gboboooboooooooo2so0 oooooooo
gbobooobooooooooobooOoooooooo
gobooobooooooooobOoOooobooooo
gobooobooooooooobooooobooooono
gbooobooocoboocosooboooobooboooon
gboboooobooooooooobooooooooono
gbobooooboooooooooboooooboooooo
gboboooobooooooooobooooobooooono
goboooooog

2BO0oooooooog
goboooooooooooobooooboobooooDo
gopboooooooooooobooooooooDo
gopboooooooooooobooooooooDo
oobooooooooooooboOoooooooDo
gobooobooooooooooboooooooooon
goboooboooooooooboooooooooon
goboooood1sod0zo00002s00 030000
gobooobooooooooobooooobooooono
gobosgbooooooooooboooobooooonn
gbobooooe2on ooocooboocoooooooon
gOoiso0 Dooooooooooboooooooooo
gobooobooooooooobooooooooono
gboooooboooboooboobooooboooooboon

50

2500

N
o

2000

w
=]
T

N
o
T

Stress (MPa)

iy
(=]
T

1500

0 100 200 300 400 500 600
Strain (O)

08 DOOOODOOOODOOOUOODODOOOPOODOOOOOOO
o

Fig. 8 Relationship between stress and strain of PO coated film
(Baked temperature: 15001, 20000 and 25000 )*”
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Fig. 9 Relationship between internal stress of coated film and baked
temperature of pre-coated aluminum sheets (Resin No.PO,
Internal stress: stress of the coated film at 2501 elongation)®”
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Fig.10 Relationship between peel off strength of coated film and
baked temperature of pre-coated aluminum sheets (Resin
No.P0)*”
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Fig.11 Relationship between friction coefficient of coated film and
baked temperature of pre-coated aluminum sheets (Resin
No.P0)
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Fig.12 Crystal grain surface photographs of base aluminum sheets
after baked at various temperatures (Baked temperature: 125
0, 2000 and 28501 )*
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Fig.13 Relationship between mechanical properties of aluminum
sheets and baked temperature of pre-coated aluminum sheets *”
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Fig.14 Relationship between formed thickness ratio and baked
temperature of pre-coated aluminum sheets (Thickness
ratio: Wall thickness / Bottom thickness) *"
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Fig.15 Relationship between drawing formability (estimation point),
formable parameter and baked temperature of pre-coated
aluminum sheets (Formable parameter [J Peel off strength /
Internal stress) *”
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