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Characteritic of Bending Strength on Coating Condition of
Metal Surface Polyurethan Coating Material
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ABSTRACT: The research on anticorrosive of valve for ship, waterworks, and drainage system is very important. The purpose of this
paper is to develop the metal / polyurethan adhesive technique at inside of the value to prevent corrosion in the value. It is performed
to the bending strength test by using metal /polyurethan adhesive specimen to optimize the adhesive condition with adhere polyurethan
in the metals (SB41, Al6061). It is investigated to the effects of bending strength on curing temperature, preheating time and curing
time, and to the fracture mechanism of metal / polyurethan adhesived specimen. As a results, we find that the bending strength is the
highest at curing temperature of 110U and the curing time is 60 minutes in metal / polyurethan adhesive specimen.
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2.1 AlgE 3 AsxA

B Ao Al&3 A 8E SB4IZI Al6061ETo|n] FH A
2N ZeHers AHgsck S5 e e H3l
AF4-3 M 24 = CHEMLOK218S AL83lgth o]E F&9 7]

AMAEE Table 13 2om], FeSdast HAAY B4
Table 29} Table 35z}
Table 1 Mechanical properties of metal materials
Properties Ou € ¢ i
Materials (MPg)  (MPa) (%) (%) ’
SB41 359 528 302 572 149
Al6061 285 310 20 65.3 143
Table 2 Properties of polyurethan
Properties
Ou £ Density reg(;::nt
(MPa) (%) (kg/m’) )
Material
Polyurethan 30 450 1.18 -50
Table 3 Typical properties of adhesive CHEMLOK218
Properties . = | .
Weight Flash
Vl(SCOS)l[y (e‘;g)h Volume a,;t Diluents
Material s ’ po
o+ Toluene,
CHEMLOK 218 850 18 165 22T solvents
[woo ] [ ]
[ [
MELTING } l MOLD RELEASE J
PREHEATING

CAST MOLDING

COOLING
(ROOM TEMPERATURE)

] MANUFACTURED ARTICLE]

Fig. 1 Flow chart of metal/polyurethan adhesive
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Table 4 Conditions of metal/polyurethan adhesive

Conditions . .
Preheatmg time of ang Specimen
Curing specimen time mumber
temp(‘C) (min) (min)
30 20 10
120 60 40 10
120 60 10
30 20 10
110 60 40 10
120 60 10
30 20 10
100 60 40 10
120 60 10
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200
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Fig. 3 Configuration of bending specimen metal/polyurethan
adhesive(unit : mm)
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Table 5 Bending strength results of metal/polyurethan adhesives
specimen

Curi Alfpolyure
g Preheating than SB41/polyurethan
temp. . .
oy me (min) (min) O Bmax 0 Brax (MPa)
(MPa)

30 20 344 590
100°C 60 40 353 620

120 60 363 640

30 20 355 625
110TC 60 40 359 675

120 60 375 702

30 20 346 619
120C 60 40 449 650

120 60 354 670
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Fig. 3 Bending
adhesive specimen

load-deflection curve of Al6061/polyurethan
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Fig. 4 Bending load-deflection curves of Al6061/polyurethan
adesive specimen
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Fig. 5 Relation between bending strength and curing time of
Al6061/polyurethan specimen

Curing time

—A— 60 min,
—0— 40 min.
—Q— 20 min.

w

@

o
T

w
&

Bending strength (MPa)
g
\U\ |
[Zf

%
3

300 1 1 L
100 110 120

Curing temperature (°C)

Fig. 6 Relation between bending strength and curing temperature
of Al6061/polyurethan specimen
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Fig. 7 Bending load-deflection curve of SB41/polyurethan
specimen
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Fig. 8 Relation between bending strength and curing time of
SB4i/polyurethan specimen
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(d) Interface of Al6061/polyurethan (d) Interface of SB41/polyurethan

Fig. 9 The SEM photograph of Alfpolyurethan specimen at  Fig. 10 The SEM photography of steel / polyurethan specimen at
curing temperature 1207C for curing time 60minutes. curing temperature 1107C for curing time 60 minutes
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