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The Application of Engineering- plastic
for Heat-resistance Container

Takaaki MOCHIDA®

The app}ication of engineering-plastics to the heat-resistance container of the steel foil

was e
The concept of the heat-resistance container is to coat the resin on the surface of the

steel. So the important properties of the resin are heat-resistance and adherence to the steel
foil. As the evaluation index of the heat-resistance, the activation energy was applied. Among
the engineering- plastics, the imide resin was superior, and this fact was verified by the
activation energy analysis.

The adherence of the amideimide resin to the steel after the retort treatment was very
good. By the examination of the resin surface using FT-IR, we found that the adherence
between the resin and the steel foil was related to the oxidation of the resin surface of the

steel foil side.

Keywords : Engineering- plastics, Heat-resistance resin, Heat-resistance container, Activation
energy, Steel foil, Adherence
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Table 1 Structure and glass transition temperature (Tg) of engineering plastics

Resin Tg (°C) Structure
o
Fes i
(Victrex 4100G) I )
S / o ?‘B
PSF I
1 - i
(UDEL P-1700) %0 '@‘ﬁ‘@“’"@“f‘@'ﬂ
AN a3
7/ ﬁ ﬁ.
PEI /€ an N
21 1+~ !
(ULTEM 1000) 7 ‘mI)w4:}£{}wi:I?"
N o
PEEK 143 o 0 E
(Victrex 450G) < >”< }
H [¢]
(i A
PAl 290 _"‘““"—C( p
(TORLON AI-10) L c /
o
EPOXY 2 i : 0
(SHELL # 1010) | “*—e® °*<3*£ﬂ:>4—M—w—m m(j}ﬁ o—an-di—ca
a

—193—



75 OHRMEZEOLH (B1&)

100
—— 5%C/min
90 bt tcresccccaniitacscssaiaces
- .
g —— 10C/min
;§ 80 b cccsicanaanencetiesnsicsene Zot/min
= .
—°— 40°C/min
70 -
Go A b 1 1 1 'l 1 1 L L L
50 100 150 200 250 300 350 400 450 500 550 600 650
Temperature (C)
Fig. 2 Weightloss by different heating rate (PES)
Table 2 5% -109%-159% - 209% Table 3 593 - 10 9% weightloss temperature of
weightloss temperature (*C : PES) different resins (°C)
Heating rate ('C,/min) 59 weightloss 10% weightloss
Weightloss
5 10 20 40 PES 568 590
5% 568 691 602 609 PEEK 613 624
10% 590 611 622 628 PAI 468 522
15% 605 624 634 640 PEI 468 582
20% 614 632 644 653 PSF 562 573
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Fig. 3 Relationship between heating rate and temperature
at 5 9% weightloss (PES)
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Fig. 4 Activation energy of different resins
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Table 4 Solution property of resins

Solvent (SP value) PSF PES PEEK PEI PAI
Diisopropyl ether (6.9) X X X X X
n-Butyl acetate (8.5) X - b X X X
Xylene (8.8) X~A X b X X
Toluence (8.9) X~A X X X X
Ethyl acetate (9.1) X~A X X X X
Tetrahydrofuran (9.1) O X~A X X~A 4
Trichloroethylene (9.2) O X b d A X
Methyl Ethyl Ketone (9.3) X~A X~A X X X
1,1,2,2Tetrachloroethane (9.7) A O X X
Acetone (9.9) X~A X~A X X X
Cycrohexanone (9.9) A X~A X X~A b
Morpholine (10.8) A~O X~A X X~A X
Furfural (11.2) O O X o} X~A
Acetonitrile (11.9) X X X X X
Dimethy! sulfoxide (12.0) X~A O X X~A O
N,N- Dimethylformamide (12.1) @) ®) X @] O
N-Methl pyrorydone (12.2) @) 0] X O O

Weight % of resin : 5%, Treatment : 24hr at room temperature
QO : Excellent solution property, A : Good solution property, X : Poor solution property
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he Y [T
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Fig. 5. 6 izt &H0EILSERV 7
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F—RI 59 7 RERIY ZF—VEHE
M2 EickDEBMEZX S0, HIE
W, MIERBNEELI LN B,
—micx v 75 RESFROMTBES
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Table 5 Adherence property of resins to
tin free steel

Resin » Cure Flat Outer Bend Inner Bend

PES

190 °C 10min Rust Rust Peeled off
210 °C 10min Rust O Peeled off
250 °C 10min O 0 Peeled off
300°C 10min O ) O
PSF
190 °C 10min O O Peeled off
210°C 10min O 0] @)
250°C 10min O O O
300 °C 10min o} O O
PEI
190°C 10min O O Peeled off
210°C 10min o] o] O
250 °C 10min O O @)
300°C 10min O (07 o}
PAI
190°C 10min 0] 0] O
210°C 10min O Q O
250°C 10min O 0] O
300°C 10min O O O

120°C 30min treatment in water
O : Excellent adherence property
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ST LB ~— Y I —NEES
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°F—2B5[]) B3l TWXIE, FDA 175,300
(FYV=2—a—54 v 7D TI20.5mg,/
infPIF, 177,2450 (7 3 ¥4 3 FOIH) Tit
0.05mg/in* I TOHETH 3 = & NER
ThTWa,)

3.6 FT-IRJAIE
VEVFROBIED R F— VBl 38
FHER. BEo@EBIcir KE2{LTbbh. »
OB R LV BEBEIN S, 1o, HE
OMIEP R F— A 25T, &

—197—



LT SORMEB O B1H)

o
&
0
190 210 230 250 300
Cure Temperature (C)
Fig. 5 ERV of different resins (10min heat cure)
Ao e e4eateadasasva e seea-AsamasaEessemsmtssamsassesscadnmmsnneeny \.\D .......................
wm e iererieiiaeeiericeccccaneisenseaseteetenareranoray M.\I\.\.\. ............................
FO foeeeee e .\t.\.w .....................................
—~ ﬁ s
m 25 v\\.\ ..................................................
W No O, M \.‘kn\.\\ .................................................... —
MOAS P AT eeeeetbea e areraransaen e =4 EPOXI-PHENOL
10 e P RNTEES
——
S RSO PAI
o
190 210 230 250 300
Cure Temperature (C)
Fig. 6 ERV of different resins (10min heat cure)
18 T T "
% 16 a pes
o) 14 .
e 12 PsF
g 10 * pel -
&
% 8 s pal
)
m 4 4 Epoxy-phencl o
x
2
'y
0
0 20 40 60 80 100 120

Weight of Coating Layer (mg,/dm?)

Fig. T MEK extract rate of different resins (%)
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Infrared spectra of polyamideimide (RAS)
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Fig. 9 Absorbance ratio of polyamideimid (RAS)
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Fig. 10 Absorbance ratio of polyamideimid (ATR)
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LTS5 OHMEEOKH (B18)

Table 6 Properties of resins

PES PSF PEI PEEK PAI EPOXY-PHENOL
Heat Resistance O A O A O X
Solution Property o} O @] X ©) ©
Adherence Property (250 °C 30sec) be A A — ) O
Processing Property O O O - A A

O : Excellent, A : Good, X : Poor
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