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Effects of the Content and Melting Point of Polyethylene Wax in Coating Films
on the Stain Resistance and Formability of Pre-Coated Aluminum Sheets
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Abstract : Effects of the content and melting point of polyethylene wax in coating films on the
stain resistance and formability of pre-coated aluminum sheets were investigated. In order to esti-
mate stain resistance, stain resistance test using red ink was performed. To estimate formability,
drawing test was performed and the limiting drawing ratio (LDR) was measured. Stain resistance
was good when the content of polyethylene wax in coating films was 3% or less, but it was
slightly poor when the wax content was 5%. It was confirmed that red ink stains were osmosed in
the polyethylene wax particles observed in the surface of the coating film. It was considered that
stain resistance was influenced by the condition of the wax particles. Stain resistance was good
when the melting point of polyethylene wax was 343K, 373K, 393K and 403K. Formability
improved, as the content of polyethylene wax increased. But it deteriorated, as the melting point
of polyethylene wax was higher than 393K.
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Table 1 Chemical composition. (mass%)

Si | Fe |Cu|Mn | Mg | Cr|2Zn | Ti | Al

A5052 |0.09|0.27|0.02|0.03|2.43|0.22|0.00|0.02| bal.
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Table 2 Mechanical properties.

Tensile strength| Yield strength Elongation
(MPa) (MPa) (%)

A5052-H34 253 238 4
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Table 3 Combination of the content and melting point of
polyethylene waxes added to the acrylic series
resin, prepared for application to specimens.
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Fig.1 Appearance and estimation point of stain resistance.
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Fig.2 Effect of content of polyethylene wax on stain
resistance and gel fraction.
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Fig.3 Surface photographs of pre-coated film containing
polyethylene wax in various concentrations, after
stain resistance test.
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Fig.4 SEM Images of the surface of the coating film
containing 5% polyethylene wax, before extraction
and after extraction.
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Fig.5 Infrared spectra of polyehylene wax and the white
product.
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Fig.6 SEM images of the surface of the coating film
(containing polyethylene wax in 0%, 1%, 3% and 5%) .
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Fig.7 Optical microscopic images of the cross-section
of the coating film containig 5% polyethylene wax,
after stain resistance test.
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Fig.8 Effect of melting point of polyethylene wax on stain
resistance and gel fraction.
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Fig.9 SEM images of the surface of the coating film
(the melting point of polyethylene wax was 343K,
373K, 393K and 403K) .
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Fig.10 Effect of the content of polyethylene wax on
formability (LDR) and friction coefficient.
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Fig.11 Effect of the melting point of polyethylene wax on
formability (LDR) and friction coefficient.

4. BHYIC

7L a— MOMHERME LI THICRIZTRY) =F L
Y7y 7 AGRMES L CRLEOFZEIZOWTHAE L7
X, WOHR %1572,
(1) 5 G E BRI AT T 2R ) = F L v T v
7 AR T ORAFEEBBICEESNDL Z LD -
726

(2) 7" VA EEHT9T% LI b o> B2 il 21 A% 343K ~ 373K
DORYVIFLYT 7 A% 3%EMT 5 &, TG
B N THATMZTE S S &5 o072,

P, ARSI SR A RIATOBEE, 59 (2009)
B E N b DI —EEIEZMA, BRL T T,

SEW

D @Jhee, MZET, SRIE F H SkEEE 3537, (1994), 26.

2) IR, EIreE, R, AT BE T, 41 (2006),
310.

3) /NEEIREE, ALK BEEES 55 110 AR R S,
(2006, 259.

4) NEREE, R BESIESE 8 113 MBHIR SAEE,
(2007), 215.

5) /NEEIREE, ALK BEEES 5 114 MR R S,
(2008), 289.

6) ELBEE, M g, 2R W, NN IR M R gt
64 (1991), 780.

/JNE HE  (Takehiro Ozawa)
AT ZRRR

ZHE IEX (Masatsugu Saito)

ERAR HEXR

33 Furukawa-Sky Review No.6 2010



