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Development of PE Film Laminated Steel for 18-Liter Can

Yusuke Hev, Masami Suenaca, Kosuke Sasaki, Masashi Opa

Syvnopsis : PET film laminated steel sheets are applied to 18 L can, but cannot correspond to contents

of strong acid and strong alkali aqueous solutions. On the other hand, PE resin shows

excellent corrosion resistance against strong acid and alkali. So we developed new PE film

for steel strip laminating application.

New PE film consist of two layers to achieve both adhesive performance with steel strip

and corrosion resistance with contents. The main layer was selected LLDPE resin, because

of the processing aptitude and the appearance after heat laminating. The adhesion layer was

blended two resins, those are high adhesive resin with steel strip and thermally stable resin

against heat shrinkage.
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Table1 Characteristics of test resin

Hawdl I%Zl}zl%y Melt f[l';/m;or;]aitne] (MFR) Melti[n%]point Remarks
HDPE 0.956 1.1 133 Main Layer
LDPE 0.924 0.7 114 Main Layer
LLDPE 0.919 1.5 124 Main Layer

A — 2 122 Adhesive Layer
B1 = = = Adhesive Layer
B2 0.912 2.3 117/124 Adhesive Layer
B3 0.94 6.5 93/128 Adhesive Layer
B4 & = = Adhesive Layer
c - 2.0 102 Adhesive Layer
D 0.919 2 114 Adhesive Layer
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Fig.4 Model of dynamic friction coefficient measurement
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Table2 Result of evaluated laminating samples

Lamination Peel

Film temperature strength aLa":aantne:e Erichsen test Whitening
[°c] N/15mm]) %P
180 6.5 good bad good
HDPE 200 11.9 good poar good
220 18. 4 good poor good
180 5.3 good poor good
LDPE 200 10.0 poor good good
220 112 bad good good
180 7.8 good poor good
LLDPE 200 12.1 good good good
220 13.5 good good good




RIEMI Vol4l

Table3 Result of evaluated adhesion of each adhesive resin

Adhesive layer resin

Peel strength

Erichsen test

[N/15mm]
A 11.4 good
B1 4.7 bad
B2 8.3 poor
B3 10.1 good
B2+B4
50:50 9.8 good

0, fflE B4 DNEEAMEOROEWEIETH 2. #lE B4
IEVARIEREE VNS < BUR T ORIEN R E R /=0, HA L
RBHBERMNERM THHHINEB2 LHELTL 1 1 &
BBHEDITEELTHEML 2.

FEAH#S R & Table3 IZ/R9. ##ik T I *—bY > T
TOHR & DEHBEDKERTIE, Kl A HiE B3 8
BafisgEEEZ_ Uk, Bl BIZDWTIE, #HAEMREIC
fflE B1 < ##flis B2 < #ifi5 B3 D50 5Nz &

7=, BHEB2ICEE B4 2iRA LR TRESETOM L
MRRH BN ZUE, #iIEB OF THAHEDE WY

FEBBEENENTSEEZ NS, Hithy bV s
T UBROHUMIIZBNTIZ T 1 )b A R & D5
NN WYNEE T 1 )V LARKBEN R E T2 2 EFNE S
N, BE A SH#iE B3 CIREAF M T EEEER LU,
BB ER ORMTIE, #5 A, #iEBL, BHEB2 T
1332 F 8 O LLDPE | O M 2V E U 78 WETAT S B S 1
=, T, BEWSNZT74IIVAY TN TEHET IOy
FrUMALSN, BIEARBIEBXLD 7 v 2T A
MELWHEIN R S N7, #HE B3 O®-BEREIL RIFTd
D, BRO 74 NVLOTOyF o THRFTH . #
Mg B2 L#8thE B4 Z1RG L 7= R CIXEERICHE R O O —
W ETOROMPES SUNFEALDTWHTAR SN
=, F/2, BRO T AETOyF 2 INEETEE
FETRWIRHTHD, wEAITHREETHZ S HWL 7.
INSOMBIERED, 71l L EHREDEE N
RIFCT&HO LLDPE LOEBEHRLEWETH S, B A

EHiE B3 2 EktiE & U GEE L 7.

3.4 S ASIR—bMEER

LLDPE X & LT, BilF A &5 B3 25
I U 72 EREEGER 2170, T TEES I x—b
B EfTo /=

REBPGBRICBNT, WIThoO 7 1)L A bR
WRRER K ERETED, BIEAEZT v a7 &8
BRI ICHITES 2 2 &SRS, SMBIICE A ASR #ET d
LT EMHEMNERD T,

FEHST I R—FRBRICBWTIE, BIEAZBHALE
T A IVLIRER < BR T 22— FOSHRETH o7z L
WLEMS, BIIEB3 Z2MHALZ T ¢ VAR T 2
F— MR T Z 2 32— h O — VI & W HTHE
U, EREOEENREIRN E >, HEHRED
RN ZRET 2720, NEVOFEE UMD 285 A #
HA74NVLDT 32— MEBIEB3IHEHR Y7 1 VLD
2 r— MM OMRIEHR oW 2 852 Lz, (Figb) il
B3 7 1)V AT 23— MK TIIESERBORE X
DHHAANTIIAH L TWb I ENnhoiz. —F, s
AFHT 4V LT I 32— MR TIZZ DL D IR AEITEE
HoNEho 7z (FEERED)

KICHIEE A & #iHE B3 O BB IE 2 TMA X% b
L —3 3 R THIE L MR % Fig.6 ITRd. #lF Al
RAlsGEREE THALIZ R 5N, Al TRIICE L
TWDDITHL, BEB3 M E EBITRLZIIERL

—  mem

e )

Adhesive Layer:B3

| Stecl Sheet [
s 50 um

Lo Adhesive Layer A ——— _, ____________

=1

e

Adhesive Layer: A

Fig.5 Cross Section view of the laminated film edge



18L fhlal ) T X 5 — MU PE 7 ¢ )L L DB FE

Table4 Composition ratio and evaluation result

Composition of adhesive layer Pee| Dy.nam_ic
Composition Fish eye strength frlc‘tl‘on
Base resin Mixed resin ratio [N/15mm] coefficient
(Base/mixed) vs. LLDPE
— 100/0 good 26.5 0.359
80/20 good 23.5 0. 368
B2 60/40 good 15:7 0. 381
40/60 good 12.7 0.345
- 80/20 good 23.5 0. 344
C 60,/40 good 10.8 0.434
40/60 good 3.9 0.483
80/20 good 29.4 0.382
D 60/40 good 18.6 0.327
40,/60 good 10.8 0.410
A 100/0 bad 29.4 0.444

ISCHIEMNEABENRKEL DL Z RLZ. T3IF%—
DT I 32— bO—)VERHETREIZ 105 ~130CTH
D, BHE B3 THERT HHERICHDLEEZSND.,
WAl 2% & BV AR PE O MIERE R K 0, BifE B3 13m#L
WEDWIEDEEVWNKREL, TIR—MFORITELD
HAEL, O—)VENICKDEERNIH LB N THMTIT
AL, SIF—bO—IVITAHE - #RELZ EHEIE N
5. 8§ B3 13 MFR 7% 6.5 & K& <, IERIEF DKL HE A
WEHETh B ZENFEREZEZ SN S.
WTNORBIIRIC B UENBE RN RSN, #iE
ADT4 v a7 A OUEIIBIERMEE U THREE /-
», BEB3 THALRZT I F— bO—)LIEEDOKE
IDWTHRE 21T 2.

3.5 &I KHIPEMF

3. 4 DEBABROKERLD, WEMOBKEZE 5 RE
B EOTWORT I F— Lo Tiro/z BilEA &
BiiE B3 ORAABEHO LK D, BEEEBIRIBE A

DEETEFE DTS I ETT I F— MDA E S
FEDIEAH L ALETE S EHRMLUZ. X TITHRE
ZITo AR TE A % & MFR 28/ & WEHE Tl
BEEDTHTRWED, TOEEHEHT 2 2 SI13HE#H
ThoHEHRTES, 22T, BIEB3I &2HLMELL T,

80 | __p—p3
-100

Thermal deformation[%]

20 60 100 140
Temperature[°C]
Fig.6 Thermal deformation profile of A and B3
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Table5 Composition ratio and result of laminated steel sheet

Composition of adhesive layer

_ . Peel
Composition Laminate strength
Bags T Mixed Tesiii ratio roll adhesion  y/15mm]
(Base/mixed)
— 100/0 bad 10.2
B3 N 80/20 bad -
60/40 good 10.3
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Fig.7 Thermal deformation profile of mixed
each adhesive resin with B3
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