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The Mirror Coat K (MCK) is a highly effective reflective material silver plated to metal
sheets. The high reflectance of MCK is used for sunlight transmission.

The photograph in the cover shows inner side of the sunlight transmission system of the
Osaki Forest Building (the headquarters building of TOYO SEIKAN KAISHA, Ltd.). With
high efficiency, the MCK walls of the transmission system guide the sunlight to the ground
floors of the building.
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Ink-Adhesion for Two-piece can (TULC) by Non-oriented Polyester Film Laminated
Steel Sheet

Kunihiro Yosuimura, Shin-ichi Tava

Synopsis : Polyester film laminated steel and aluminum sheets, which are applied for various kinds of cans,
have an advantage that inner and outer lacquer coating processes are omitted. Therefore, the use
of those sheets are significantly contributing to reducing CO, emissions and byproducts generated
during the inner lacquer curing process. In addition, these sheets especially for the beverage cans
developed by the Toyo Seikan Kaisha, LTD., so-called Toye ULtimate Can (TULC) which the biaxial
oriented polyester film (BO-PET) lamination is adopted, have good formability, corrosion resistance
and the film-ink adhesion of the outer wall of the cans.

Recently weight reduction has been required for the TULC cans more and more. So a new
material, which a non-oriented polyester film (NO-PET, so-called “Fine Cast Film" ) with a better
formability than the BO-PET film was laminated on, was developecl.

In this paper, we focused on the film-ink adhesion for the NO-PET laminated TULC can. The outer
film of the can has multiple layers and each layer has different compositions. If the can wall temper-
ature after forming becomes nearly Tg of PET, the film-ink adhesion deteriorates due to an increase
in the residual stress on the film after forming. As a result, it is found that it is necessary to control
the optimum range of can wall temperature after forming and to choose the suitable compositions

of each film layer in order to obtain a good film-ink adhesion.

Key Words : TULC: film-ink adhesion; non-oriented polyester film; temperature of forming
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Table 1 The cross section composition of steel laminated with polyester film

A | B

C ‘ D

Sample No.
J200TULC

C350TULC

Top layer

Outer film PET/IA |

PET/IA+TiO2(5wt%)

PET/IA ‘ PET/IA+TiO2(5wt%)

(White film)

Under layer

PET/IA+TiO2A25w1%)

PET/IA+TIiO225w1t%

Steel

(Thickness) 0.24mm

0.18mm

Inner film

(Clear film) PET/IA

PET/IA

3rd forming

> (Redraw)

2nd forming

1st forn lIlg '
(
Redraw)

(Cupping)

Fig.1 The forming process of J200TULC

Table 2 The influence of 3rd forming condition on can
wall temperature of the upper side (J200TULC)

Condition of Can wall temperature of
o 3rd forming the upper side
No.
Punch Die Before forming | After forming
1 25C 45C
2 40°C 49°C
50C 35~401C
3 56°C 58T
4 70C 64°C
5 80~85C 75C
80°C 66~75C —
6 95~98C 79°C
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Table 3 The influence of 3rd forming condition on can
wall temperature of the upper side (C350TULC)

Condition of Can wall temperature of
N 3rd forming the upper side
No.
Punch Die Before forming | After forming
1 42T 60°C
2 55C 63T
50C 44~497C
3 T2 66°C
i 78C 67°C
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Punch
(R=1/8inch)
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Weight 300g

Adhesive tape

Distance

50mm I

Specimen
(Can outside)

Exfoliation

Fig.2 Model of evaluation method of ink adhesion

Exfoliation

(a) Poor adhesion

2mm No exfoliation
——

(b) Good adhesion

Fig.3 The pictures after ink adhesion test
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Can wall temperature after forming (°C)

Fig4 Relation between ratio of exfoliation and can
wall temperature (J200TULC)
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Fig.5 SEM images of the can wall after forming (J200TULC, 7mm from the upper side of can)
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Fig.6 Relation between ratio of exfoliation and can
wall temperature(C350TULC)
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Fig.7 SEM images of the can wall after forming (C350TULC, 7mm from the upper side of can)
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Fig.8 Change of the length of multiple film at heating (J200TULC)
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Fig.9 Change of the length of multiple film at heating (J200TULC, Temperature of can after forming: 64°C)
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Fig.10 Change of the length of multiple film at heating (Temperature of can after forming: 64°C)
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Fig.11 Relation between strength and elongation of single layer film at (a)70°C and (b)110°C
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Fig.12 Comparison of the relation between strength and elongation of single layer film at 70°C

7



WIEHIE Vol.37

4. ¥ B

HEGER 7 1 I I ATz 2 E — 2 BT O skl 35
TRIETRIEHEE 7 1 VA ERROEEZEI200TULC
K TONC350TULCIC TR L 7=,

HONEEREEEEDLELUTOEDTHS.

(1) J200TULC Tl %ELAHEE U9 Wkl 82 5
D, TORERIT 1 NVLOT, LD ETEVRERT
Horz. —H, C350TULC TIHHWTNOBRER THE
EoZBHI R e Niamn-o iz

(2) 74NV ALAEROBLLFY CEOFEIZLS T,
J200TULC TIIRIBIREAUE W IR & 1T REE T
TROMMAEEBE S 745, C350TULC TIRWTIho
iz ThBEINaho/ LIEMLTHS
C350TULCIEM IRz 7 1 b AZEHAH I NS &34
CHRBEESE ORI WY, ZEAFHEHIZR -
FEEZLND,

(3) INELz X DG SR 7 1 )L A DsHEA bR E
B L A h o el mIc b, HBEL 23 5k
BHETREL, REZROERBARINRKE N EBEEFR
PEAETLRTWEEISNS.

(4) J200TULCIKBWT, 71 ARBAOEBLFY >
BRI ORMIC X 0EpbERENm L. BET7 1)L
LTOSERERERELD, BEFF EBORMIE S
T, BlR¥HMAEL, EE 71N LADERBE FHEIC
FNENHYT D7 0 )L ADBIEEEHNL D < 729,
WIEHEOEBE FEOIGHEMNELSZLEEZ SN
5, ZHizk0, REERD T 1)L ANOTERE IR HHE
L, #iRsLTmEESFEENMELEEERZL NS,

5 A 3 Mk
1) BEEHIE, Efaks, SIEE, Ok dad  BUEEER 34 (2004),
1-11
2) #¥%—  PACKIPA, (2001/5), 10-13
3) BhAsi—  PACKIPA, (2001/5), 14-17



WS Vol37

FEHoERUE (LTS) ANDU EEIE(LEALIE

Pex REFFLT - (AL

Phosphate Treatment on Lightly Tin Coated Steel
Marie Sasaxi, Tadashi YAmMamoTo

Svnopsis : Tin plate is widely used for beverage cans and food containers because of its good properties such

as its appearance, weldability and food hygiene. In recent years, the lightly tin coated steel (LTS) of
which tin coating weight is controlled below 1.4g/m® has spread for the purpose of reducing cost
and begun to be examined for milk-powder cans that higher food hygiene is required.

For such special use, instead of chromate treatment as a post-treatment on the tin plate, phosphate
treatment has been done in order to achieve high food hygiene. However, some performances such
as adhesion with lacquer and corrosion resistance of phosphate treated tin plate become worse than
those of chromate treated ones. Therefore, if the LTS produced by the present phosphate treatment
condition adopted to tin plate which tin coating weight is controlled above 1.4g/m® some defects
like poor-appearance or corrosion of the can may occur.

In this paper, we investigated phosphate treatment condition for the LTS in detail to obtain a suit-
able corrosion resistance. As a result, it was found that the LTS could be applied to the milk-powder

cans if tin coating weight was 1.4g/m®

Keywords : Lightly tin coated steel ; Phosphate treatment : Corrosion resistance
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Development of Embossed Film for Laminated Steel Sheets
Shintarou Kanna, Satoshi Kawamura, Masayuki UcHia

Synopsis : As interior building materials, steel sheets coated with polyvinyl chleride resin(PVC) have been gen-

erally used because of their superior heat and chemical resistance and easiness of embossing finish

for surface decoration. However, the PVC coating has begun to be avoided because it generates nox-

ious gases with an environmental load during combustion.

Instead of the PVC resin steel, we have developed polybutylene terephthalate (PBT) coated steel

sheets. In this manufacturing process, embossing of the PBT coated steel sheet has been usually

done after film lamination, so called post-embossing method. This method makes it possible to form

an extremely fine texture on the PBT coating layer although it has a demerit that an embossing roll

is easy to be damaged due to the direct contact with steel coils.

Therefore, in order to solve the problem, we have developed pre-embossed PBT film which the

embossing is previously done during the film casting process.

In this paper, we investigated the relationship between transcription ratio of embossed pattern and

film thickness, nipping time in the pre-embossed film before and after lamination. The transcription

ratio of embossed pattern increased with an increase in the film thickness, 90xm thickness shows

96% of transcription ratio, while 75 m thickness showed only 75%. On other hand, nipping time did

not affect the transcription ratio in the range of 0.025 to 0.050 seconds.

Roughness of embossed film on the steel sheet decreased with an increase in laminating tempera-

tures. The roughness of 90um thickness film became almost equal to that of 75pm film because of

the pressure of a laminating roll.

Keywords : PVC-free; post-embossing; embossed PBT film; film thickness; nipping time; transcription ratio
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Table 1 Roughness of roll surface and embossed film
for various thickness (Ra and Rt)

Average Maximum
Sample roughness roughness
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Development of weld area correcting machine in 18-liter can
Takeshi Furutaka, Katsuya Mivake, Takuji NAKAMURA

Synopsis : Recently, a global environmental issue like the depletion of ozone layer due to carbon dioxide (CO,)

has been reported and worked out countermeasures all over the world.

As a material innovation for solving the issue, Toyo Kohan has developed polyester film laminatec

steel sheets, so-called “Hi-Pet”. This is typically used for beverage cans which are produced by the

method that coating and cleaning processes are omitted. As a result, this has contributed to reducing

CO, emission and other protection of the environment. Except for use with the beverage cans, the

Hi-Pet is also expected for use with 18-liter cans.

In order to make a main body of the 18-liter can, electric-weld is done at the joint part. So

the welded part is designed as an area which is not film-laminated because of keeping electric

conductivity.

Although that area is sealed up by solvent spray-painting or by fine particle applying after

welding, those treatments are not suitable enough to give such characteristic as heat resistance,

barrier property and formability.

Instead of those post-treatments that put high stress on environment, therefore, we have devel-

oped a sealing technique by polyvester film tape and the correcting machine. Consequently, high-

quality 18-liter cans could be produced because the inner surface of the can was able to be all

covered with the polvester film by the correcting machine. In this paper, we introduce the sealing

technique and the correcting machine,

Keywords : weld area ; 18-liter can ; Hi-Pet ; correcting machine
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Fig.9 Schematic diagram of film cutting machine
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Table1 Comparison of 1st and 2nd machine

Item 1st machine 2nd machine
Production capacity Max. 60 Max, 70
i cans/min cans/min
Yield of tape 50% 90%
Production capacity . -
per-one ol of tape 600 cans 4,000 cans

Figs.10, 1112, 1 5#OKREOHEZRT.
Figs.12, 13, 1412, £NEN2BHO KL
(B33, 7 — PR ERT.

Fig.12 Appearance of 2nd machine
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Fig.13 Operator panel of 2nd machine

Fig.14 Supplying machine of tape (2nd machine)
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Fig.15 Appearance of coating

Fig.16 Cross — section of welding area
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Development of Silver Mirror Steel
Mitsuyoshi Ousa, Mari Nisui, Sakiko Miura, Tatsuya Ousuima, Hiroshi OKAMURA

Synopsis : We have developed and proposed the DOKODEMO HIKARIMADO' system as one of energy
saving methods. This is a lighting system that natural light, which is incorporated through a duct
where inside is a mirrored surface and conducted to some locations, difficult to install windows by
means of light reflection.

The 'DOKODEMO HIKARIMADO' system is achieved by the use of a high reflectance steel "Mirror
Coat K" with silver mirror coating technology. The Mirror Coat K is a highly reflective material that
silver is plated on metal sheets. We achieved a total reflectance of more than 95% by proprietary
materials and wet plating process technology.

Keywords : silver; mirror; reflection; DOKODEMO HIKARIMADO; Mirror Coat K
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Fig.1 HIKARI duct system
a) Horizontal type of HIKARI duct system
b) Vertical type of HIKARI duct system
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Mirror coat

Top coat
b (reflection layer)

(protective layer)

Under coat
(anchor layer)

Steel sheet

+ Typically, Electro-galvanized steel sheet
- Alminum sheet or stainless steel sheet
is also available

Fig.2 Composition of MCK
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Table 1 Characteristic evaluation of surface profile

Surface profile of steel sheet Surface profile of light reflecting layer
Arithmetric Arithmetric Arithmetric Arithmetric
Sample average average average average Regular
roughness waviness roughness waviness reflectance
Ra (ptm) Wa (12 m) Ra (41 m) Wa (11 m) (%)
a 0.22 2.21 0.027 0.62 93.56
b 0.11 1.28 0.031 0.52 93.46
c 1.13 9.33 0.057 0.58 93,57
d 0.30 3.23 0.029 0.62 93.46
e 0.44 3.88 0.032 0.70 93.38
f 0.80 5.92 0.033 0.73 93.51
=4 0.70 5.55 0.034 0.90 93.61
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Table 2 The surface roughness of steel sheet and light reflecting layer
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c [

Surface picture
of steel sheet
(before UC treatment)

Surface picture of
light reflecting layer
(after UC treatment)
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Fig.6 The Relationship between light scattering and roughness parameter of substrate (Ra, Wa)
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Fig.7 Model of light reflecting surface
(a) Scattering

(b) Directional scattering

Table 3 Transfer ratio and projected light pattern
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Transfer ratio of
Numinance (%)
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Projected pattern
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and after heat test
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Table 4 Pictures of samples after Salt Spray Test

MCK

TC thickness

Gurm

Ref.l

Picture of sample
(after test)

Table 5 Pictures of samples after Sunshine Weather-Meter Test
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Fig.10 Exchange of regular reflectance and the intensity
of elemental sulfur peak for the TC thickness
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