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Impact Resistance of Biaxially Oriented Polyester Film Laminated on Steel

Norimasa MAIDA, Hiroyuki IWASHITA and Atsuo TANAKA

Synopsis : Electrolytically chromium/chromium oxide coated steel and lightly tin coated steel sheets laminated by biaxially-oriented-polyester-film are

applied for various kinds of can use and highly evaluated not only from the cost performance but also from the environmental point of view.

These laminated steel sheets are demanded various characteristics such as formability, adhesive property, corrosion resistance and impact

resistance. The characteristics depend on laminating process, which is characterized by partial melting of the supplied films that are pressed

toward both sides of heated strip through a couple of cooled rubber rolls. We have already reported the adhesive property and the corrosion

resistance could be controlled by a degree of biaxial orientation of the film and the thickness of amorphous layer. However, there are very few

investigations for impact resistance of the laminated steel sheets that are important characteristics other than adhesive property and corrosion

resistance for can use.

This report deals with the effect of a degree of biaxial orientation and thickness of the amorphous layer after laminating on impact resis-

tance for the laminated steel sheets produced in various laminating conditions. Finally, we found that impact resistance of the laminated steel

sheets for can use are also controlled by the degree of biaxial orientation and the thickness of amorphous layer of the laminated film.
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1. LIS

TEEREA Y T 2F LT 4 L4 (BT, BO-PET &#8F)
EEEBEICLD I IX - Lr o X — POBEENR (LITF,
ECCS LHET) KD &N, HHMKB L L T4 DEME
ISEA N, BEBEC A MY VY OBE» &L
fixhTnbd, ZOMET IF— POFERZ, mMExh
78N O M- BO-PET & — MO T a@ o —Lick D
FEEL, 74 L L0OHBGABEZ T ARSI RS LI2KD
BETAILEBRMELTWEY, ZhbDERMEHIZIE,
MIM, B Nh7-BO-PETOESEM, MEMELEDHEK
WAREICmA, 2hs 2AVTEE S M 72E ISR AT
A28, FRBE 2L 2OWMEBEENERE A
%,

FZHEOIFIINAETIC, 9IFx—-bEERTIIX—u—
NBEB R EEENXETECCSNDBO-PETN T I £ — b
EEREITVY, T3 % — MIHT S BO-PETO _HiEKAEE
ftH L VB 5N 72BO-PETT I X — NECCSD T { L LE
ENRMAMICOVTIHEL, 74 L AEEERLH AN
TANLOERARBEA-LOHBETEEZLARELT
W32, X5, AEMMEEFENE LT IX- P EE
DERENHIZB T IRAOMENIERABORS TH

D, FOMBEHEL LT, 73 3— bU— LA % i
RIyBHHT I 2P HE (LU, v-nE&HFHR) 282
FLTW3Y, Zou—-nEFAFRITT I3 — FEROHK
EIIF-PO—AANBEMFITTT I3~ o —LEm
HEABLLTBHETHD, 7 3I5— FEEE(LORREIZ
BPWT3, L 7 AL LEEOBBRR 74 L oG L
ECCSIREDBRIIERD I I 21—~ P HRIZKIT B Z2N5
DEREFA—THBZ L, BIiFL 7 4 Mo EEFEERT AN
WMEBFTEAZ LB ERZHALMIZLEY,

ARTIE, ThETT7 AL LEEEL XOHEHIZOWD
T AEHE X 11Ty % BO-PET 9 % % — b ECCS D ifif i %
HICEIL TR L, —8hEC AR R ERABIE AL & ANt
BYHICRIETHEIIOWTERLE, 4k, mHMKBEL
CTBO-PET 7 3 X — M ECCS# W 51F4, HAmEMH L &
3 EEABEHBO-PETIE Y 4 L AEEN, WAL L OWHE
BHE LA HRELZBENH BH, HHEHE 2586
BO-PET I3 EHREM+#HMETNITHEAMETH S, L
MoT, MUV AER X W 2 EAHEMA L & 2 EEER
BO-PET DAIZDWTHETL 7=,

FEXI14F5 A 10 AT FrK 1449 A 26 HZHE (Received on May 10, 2002; Accepted on Sep. 26, 2002)
% REEEASR (M) R FEAT (Technical Research Lab., Toyo Kohan Co., Ltd., 1296 Higashitoyoi Kudamatsu 744-8611)

* 2 BHEHISR (M) THAII (Kudamatsu Plant, Toyo Kohan Co., Ltd.)

155 I



I 156

$% &8 Tetsu-to-Hagané Vol. 89 (2003) No. 1

2. EEB&

2.1 @M

BO-PETIX, RYIFLYFL T AL —MIAVTEL
BE I mol%EEAZELFE)VIFLYFLT AL — b/
AVTEV—DPT 4 L LEMHEE G233 11512 Bt L
72, BA2SumD 7 4 L & (I3 224°C) %W, B
®BO-PET &, BR(LF & v REGEER % 16 mass% A L T
ERLEERISUMD T A LLTH S, %72, FRIZIEL
175 um, 7 0 48 - & & 100~ 120 mg/m? D ECCS % 7z,
2.2 F3x—bAH&

Fig. 1IZ7 33— M EBREBOMK 2R ¥, 7 I — b
IRICkWTi, ME & h7=EE T, ECCSIZBO-PET %
—HOTLHES I F— P —NIZXOBTEEL, Z0#%
BEHIIKATS, 22T, K7 I1x—- P AROBERT
TV —u—LEBROMBEL, 7 IFx— bu—k
MEHIEE RS T - LERARDOBEEI T I -}
OU— L=y T2 BRLAZZERFTOAT I 32— b —)LiZ
Bl s&5ic, POMNBEETSOLAET 7L 24—
T—LT7 I3~ MEDECCSHWEATI I —bu—
MZEENPEDLEIICLE, TODFIFx—bABEIZKD
A LFEMOT7 46z IF—bu—L=y Tk
WEL-H%ET I3 — bu— i X 3 8MAH 2Rk
5, 93IF—bu—IZiF, ¢130mmDPEERE T -
JEAIOmmD Y ) 2V TLEHKEL 2SR ¢150mm, ©—
ATHEFE300mmD T LB — L E WA, i, ®iE
ikt 3Ix—btu—n=97 (UTF, =v7) O
E L3 10mmTH o7z, 72, 77 74— -
P100mmDHPEI T LD > EEB U - L EHY, AFICH
HK%#BAKLUEEBEMNS0CETIZhAdEIiZLi, &
B, EBRIIFT 7L 4 —u— LOHLAAREZELLIHT,
Sy TEBRL-BROBEMRL,,A0,45mmE BB K1
LTir-o7=,

%72, EEZEHBO-PETH & '3 BO-PET % ECCS D
WEIZT 35— b L2d, 93%—bEABADL,, & T 3
F — F3EE V=20, 40, 80m/min, ¥ I F — b — LiRE
T7.=100, 150°C# A Db¥, 7 I % — FHIDOREE
T,,=200~250°C D HiPH T - 7=,

2.3 X&EITRESE

ZOKIIZLTHELN/ZBO-PETZ 2 % — F ECCSD
B OEREICIE, XREFTRIE IS & 5 (100) 5D
¥ — 2 545 % BO{# [counts per second; cps] & L TRV Ty
39, ZTZT, XEEHTAIEIZ, EFEOKV, EER 10
mAT, ClKeDEEEHWNTIT -7, £/, 2O¥ -7
BEIEELE, EFEROZHREROBUELEICLDED)
T5DT, WFEZLIZF—DBO-PET 7 3 % — b ECCS %
FHOTHRIEL 72, k¥, A THOWAEEZEHBO-PETD
7 34— MAETD BOMEBO,131592¢cps TH 5,

156

heated

ECCS white

BO-PET

clear
BO-PET

laminating
roll

laminating
roll

deflector

Fig. 1. Laminating method of polyester film on steel.
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Fig. 2. Impact test method of polyester film laminated on
steel.

sample after impact

good poor
Fig. 3. Surface of BO-PET laminated ECCS after impact
test.
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Fig. 4. Polarized micrograph of cross-section of BO-PET
laminated on ECCS. (7,=100°C, BO=300 cps)
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Fig. 5. Cross-sectional variations of birefringence of BO-
PET laminated on ECCS.
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Fig. 6. Relation between thickness of amorphous layer and
BO value of BO-PET laminated ECCS.
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Fig. 7. Relation between birefringence nearby surface of
BO-PET and BO value of BO-PET laminated
ECCS.
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Fig. 8. Cross-sectional variations of birefringence of BO-
PET laminated on ECCS after annealing.
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Fig. 9. Relation between ERV after impact test and BO
value of BO-PET laminated ECCS.
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Fig. 10. Relation between ERV after impact test and bire-
fringence nearby surface of BO-PET.
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Fig. 11. Relation between ERV after impact test and thick-
ness of amorphous layer.
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