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Development and Simulation of Extrusion Sumitomo Chemical Co., Ltd.

Lamination Process with Polyethylene Petrochemicals Research Laboratory
Makoto MORIKAWA
Yasushi MASUTANI

Plastics Technical Center

Seiji SHIROMOTO

Extrusion lamination is one of the techniques used for laminating different materials, and is widely used as the
manufacturing process for packaging films for products such as foods, cosmetics and pharmaceutical products in
order to obtain improved film properties such as gas barrier, heat sealing and film strength.

Autoclave-type high-pressure low-density polyethylene (PE-HPLD) is generally used in extrusion lamination
applications because of its good neck-in property. Recently, however, the packaging industry has desired reduc-
tions in the volume of materials and high-speed processing. Therefore, plastic resins with good draw down prop-
erties are needed. Sumitomo Chemical Co., Ltd. has developed a tubular-type PE-HPLD which exhibits a good
balance of neck-in and draw down properties, although neck-in and draw down properties have a trade-off rela-
tion.

In this article we investigated the effects of shapes of deckles, and setting positions of deckles and rods on
extrusion processing properties. As a result, we made their relations clear.

Furthermore, we also carried out a viscoelastic simulation of the extrusion lamination process using computer
aided engineering developed by Sumitomo Chemical Co., Ltd. The simulation could predict the neck-in phenom-
enon and thickness distribution for extruded PE-HPLD.
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Development of a Highly Active Visible Light

Driven Photocatalyst

Sumitomo Chemical Co., Ltd.
Basic Chemicals Research Laboratory
Yoshiaki SAKATANI
Kensen Oxusako
Yuko Suyasu
Makoto MURATA

Katsuyuki INoUE

Yasuyuki Ok

We had succeeded in the synthesis of a new type of visible light driven photocatalyst called ILUMIO®, which
was prepared by an improvement on conventional preparation of ceramics dispersion. The ILUMIO® coated
layer decomposes volatile organic compounds (acetaldehyde, formaldehyde and toluene) under fluorescent lamp

irradiation. Furthermore, the coated layer exhibits super hydrophilic performance under visible light irradiation.

ILUMIO® has dispersing crystalline particles; therefore, the photocatalytic activity is achieved by coating fol-

lowed by drying without calcination.
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a1 58 Characterization of ILUMIO®

Appearance Gray colored aqueous dispersion
Solid content 5~ 10wt%

Dispersed particle size 100 ~ 150nm

pH 4~5
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Photocatalyst : 40g/m? (Glass size: 5cmx10cm)
Gas : 1ppm

Flow rate : 1L/min

Relative humidity : 50%RH

Light source : White fluorescent lamp (6,000 Lx)
UV-cut : Acrylic sheet

IEEELIN A picture and an illustration of the experimental setup for photocatalytic decomposition of VOCs using a
flow type reactor under a fluorescent lamp irradiation
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Development of a Novel Microbial Insecticide:

Gottsu-A

Sumitomo Chemical Co., Ltd.
Agricultural Chemicals Research Laboratory
Takeshi MARUYAMA
Eiji NitTA
Shinya KiMura
Yoshiki TAKASHIMA
Kenji MATSUMURA

Environmental Health Science Laboratory

Yoshihito DEGUCHI

Gottsu-A is a new microbial insecticide containing spores of strain T1 of the entomopathogenic fungus Pae-
cilomyces tenuipes, which was developed by Sumitomo Chemical Co., Ltd. to control chemical resistant white-

flies on greenhouse vegetables.

We have succeeded in developing a fermentation process and a subsequent formulation process for P. tenuipes,
as well as developing a unique oil flowable formulation with high performance in the stable preservation of P,

tenuipes spores.

Gottsu-A has a low toxicity to natural enemy insects and excellent suitability for integrated pest management

(IPM) programs using other selective chemicals, physical control tools and beneficial insects.

In this report, the development of Gottsu-A is described focusing on biological information for P. tenuipes,

insecticidal performance on whiteflies, formulation design, production process and toxicological studies.
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BGEEE  Left) Larvae and adults of sweet potato whitefly,
Bemisia tabaci

Right) Typical tomato yellow leaf curl disease

symptoms
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BGEEE  Left) Spore formation of P. tenuipes strain T1 (arrows indicate the spores, bar indicates the length of 10um)
Right) Colony formation of P. tenuipes on PDA medium
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BEEEN Insecticidal activity of Gottsu-A on adult,

larva and egg of B. tabaci by direct spray
at 25°C and 99%RH

114378 Insecticidal activity of P. tenuipes FL (Gottsu-A) and Verticillum lecanii WP on aphids

Corrected population density index* (DAT6 at 25°C and 90%RH)

Aphids
P. tenuipes FL (fx 500) V. lecanii WP (fx 1000)
Cotton aphid Aphis gossypii 15 113
Green peach aphid Mpyzus persicae 58 90
Potato aphid Macrosiphum euphorbiae 35 97

* Corrected population density index =((A x b)/(B x a)) x 100

A: number of living insects in the untreated sample before application
a : number of living insects in the untreated sample after application

26

B: number of living insects in the treated sample before application
b : number of living insects in the treated sample after application
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BGEEW  Sweet potato whitefly, B. tabaci larvae infected by P. tenuipes strain T1
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-1 Control efficacy of Gottsu-A on B. tabaci for tomatoes

Research Institute of Japan Plant Protection Association (Kochi) (2004)

Corrected population density index V)

Insecticide Dilution rate
DAT 27 DAT14 DAT21 DAT28
Gottsu-A fx 500 35.0 21.2 4.5 9.0
Gottsu-A fx 1000 63.6 22.9 15.7 31.5
B. bassiana FL fx 500 39.7 18.6 9.9 36.6
Untreated (5}3?55)) 3) (;8(1)) ((13(1)8) (ég%

1) Refer to Table 2 for the corrected population density index.

2) DAT : Days after treatment

3) Numbers in parentheses indicate number of eggs, larvae and pupae on 10 leaves
Applied three times every seven days (June 29, July 6 and 13, 2004)

118 Control efficacy of Gottsu-A on B. tabaci for melons

Research Institute of Japan Plant Protection Association (Kochi) (2004)

Corrected population density index P

Insecticide Dilution rate
DAT 27 DAT14 DAT21 DAT28
Gottsu-A fx 500 28.6 9.7 4.3 2.0
Gottsu-A fx 1000 32.8 22.7 8.7 5.1
V. lecanii WP fx 1000 44.3 40.6 21.5 11.8
Untreated (é(.)?()) 9 (17();)) (115(;.%) (é ?%)

1) Refer to Table 2 for the corrected population density index.

2) DAT : Days after treatment

3) Numbers in parentheses indicate number of eggs, larvae and pupae on leaf disk (15mm in diameter)
Applied three times every seven days (May 13, 20 and 27, 2004)

15 Control efficacy of Gottsu-A on Trialeurodes vaporariorum for strawberries

Nagano Nanshin Agricultural Experiment Station (2004)

Corrected population density index V)

Insecticide Dilution rate Adults Eggs + Larvae + Pupae
DAT?14 DAT21 DAT14 DAT21
Gottsu-A fx 500 12.6 17.2 9.7 8.6
Gottsu-A fx 1000 7.5 15.8 20.1 12.5
P. fumosoroseus WP fx 1000 55.3 44.5 19.9 32.7
Untreated 209 26) (194 @)

1) Refer to Table 2 for the corrected population density index.
2) DAT : Days after treatment

3) Numbers in parentheses indicate number of insects on leaf
Applied twice every seven days (May 24 and 31, 2004)
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FERMENTATION

|| Seed Stock of P. tenuipes ||
’ Pre-Culture (Liquid-lstate Fermentation) ‘
’ Main-Culture (Solid!state Fermentation) ‘
’ Drying fermenltation products ‘

¥

|| Spores with culture medium ||

FORMULATION |

’ Harvest Spores ‘

’ Charging and Mixing with other ingredients ‘

’ Bottling with desiccant ‘

!

|| Oil flowable product “Gottsu-A” ||

BN Fermentation and formulation process for
Gottsu-A

29



00000000000A®OO0OO

obOoocOooooooOooobOoocbOOooOooDOon
obOoocOooooooOooobOoocbOOooOooDOon
0000000000000 A®P0DO00O0D0O0O0O0
ooooOoooooooboooboooo
gooobOoobooobobooooooooDbooo
obOoboOoooooooobOoboboOooOooDOon
obOoboOoooooooobOoboboOooOooDOon
obOoboOoooooooobOoboboOooOooDOon
obOoboOoooooooobOoboboOooOooDOon
obOobooOoooooooobOooboboOooOooDOon
obOobooOoooooooobOooboboOooOooDOon
obOobooOoooooooobOooboboOooOooDOon
obOobooOoooooooobOooboboOooOooDOon
obOobooOoooooooobOooboboOooOooDOon
obOobooOoooooooobOooboboOooOooDOon
obOobooOoooooooobOooboboOooOooDOon
obOobooOoooooooobOooboboOooOooDOon
ooooooooooooo
gooobOooboooboboooooooobooo
oooobOO0O0oooboobOo0ooooobObOOoOoOoon
oooobOO0O0oooboobOo0ooooobObOOoOoOoon
obOobooooooooobOoboboooooDon
ooooooooon
goooooooooooooooboooooon
ooboooobooobooboobooocooboobOooon
ooboooooobooooboooooooo

200000
gobooooooboboooobobobooooo
gbooboobobobobooboobooboo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo
OCO0OmlOOODOOOCDOOOOODOOOODOO
goobbbooooobbbooooobbbooo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo

1115 Toxicological information for Gottsu-A on animals
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Study Administration route Animal Period LDso or NOEC (cfu/animal) *
Acute toxicity Oral Rat (¢ ¢) 21 days >1x108
Dermal Rabbit (¢ ¢) 14 days > 2.1 %1010
Intratracheal Rat (¢ 2) 21 days >1x108
Intravenous Rat (¢ ¢) 21 days >1x107
Eye irritation Eye Rabbit () 7 days Minimally irritating
Skin irritation Dermal Rabbit (¢ ¢ ) 14 days Mild irritant
Skin sensitisation Intradermal injection Guinea pig (¢) — Positive
* cfu : colony forming unit
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111474 Toxicological information for Gottsu-A on beneficial insects (natural enemies)

Insects (stage) Application Evaluation Item® Result
Method ¥ Sample 2
PARASITIC WASPS
Encarsia formosa (adult ¢ , pupa) BS/BC/D S/F M/Pa/E/B Not effective
Aphidius colemani (adult¢ , pupa) BS F M/Pa/E/B Not effective
Neochrysocharis formosa (adult) BS F M/Pa/B Not effective
Eretmocerus evemicus (adulte , pupa) BS F M/Pa/E/B Not effective
PREDATORS
Orius strigicollis (adult ¢ , larva) BS/BC/D S/F M/R/E/B Not effective
Harmonia axyridis (adult, larva) BC S/F M/Pu/B Not effective
PREDATORY MITES
Phytoseiulus persimilis (adult) BS F M/FC/B Not effective
Amblyseius cucumeris (adult) BS F M/FC/B Not effective
Amblyseius californicus (adult) BS F M/FC/B Not effective
Amblyseius swirskii (adult) BS F M/FC/B Not effective

1) BS: body spray, BC : body contact, D : dipping
2) S: spore, F:formulation

3) M : mortality, Pu: pupation, E : emergence, R: reproductivity, Pa: parasitism, FC : food consumption, B: behavior

oooo 2009-1

31



00000000000A®OO0OO

o Spodoptera litura

SEP oct | Nov | pEC | JAN | FEB | MAR | APR | MAY | JUNE
MAJOR H
PESTS ; < arvest >
Plantation (Bumblebees for pollination)
Whiteflies l Yellow Sticky Trap ‘
e Bemisia tabaci L L
(Q-Biotype) | Gottsu-A | Gottsu-A |
o Trialeurodes L I ] l
vaporariorum l L}qmd Star?h ‘ Liquid Starch ‘
Leafminer flies Clothianidin G
o Liriomyza spp. Nitenpyram G arasitic 1vasp
Lepidopterans

[ Insect Repellent

Insect Proof Net (0.4mm) ‘

« Helicoverpa Fluorescent Lamp I
armigera l Pyridalyl ‘ l B.t. kurstaki ‘
i i

jgphlds . l Selective Chemicals
rineum mites I I

|

l Selective Chemicals ‘
I I

BEEELN 1PM program utilizing Gottsu-A with other insecticide, beneficial insect and tools to control major pests in

greenhouse tomato
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Design and Fabrication of a Multifunctional
Light-Guide Plate for LCDs

Sumitomo Chemical Co., Ltd.
IT-Related Chemicals Research Laboratory
Kiman Kim
Tsukuba Research Laboratory
Masaaki KusoTa

IT-Related Chemicals Research Laboratory

Kiyoharu NAKATSUKA

We developed a two-step design method of diffraction optical elements. In this method diffraction angle
and polarization splitting property are adjusted separately by different manners. We also proposed a multi-
functional light-guide plate for LCDs that combines the functions of light-guide plate, prism sheet, diffusion
sheet, and polarization splitting film. The multifunctional light-guide plate was designed by this two-step
design method and was fabricated. The properties of fabricated multifunctional light-guide plate substantially

met the design targets.
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PEEE  The angular distribution of the LED used
for the developed Multi Functional Light
Guide Plate.
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A\ /4 wave plate

OR46.4

In46.4

mirror

N
.

BEEEN  Incident angle and diffraction angle

Subscripts are incident or diffraction angles, respectively. T and R indicate transmitted and reflected waves,

respectively. 1, 0, -2 depict diffraction orders.

1N The diffraction angles diffracted by the multifunctional light guide plate

0 i [deg] 0 4 [deg]
1T or -17 2T 1R OR -1R -2R
46.4 none none 15.8 none none 46.4 -10.8 none
89.0 none none -7.4 none none 89.0 5.1 -55.4
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Fitness-For-Service Assessment for Pressure Sumitomo Chemical Co., Ltd.

Equipment in Chemical Plants Process & Production Technology Center

Takuyo KaIpa

Fitness-For-Service (FFS) assessments are quantitative engineering evaluations to demonstrate the structural
integrity of an in-service component that may contain a flaw or damage. FFS assessment has become popular in
the past ten years. One of the reasons why the assessment has become familiar is that some engineering stan-
dards have been published. Recently, the engineering standards have evolved to be more international and com-
prehensive, for example, by the release of a joint American Petroleum Institute (API)/ American Society of
Mechanical Engineers (ASME) FFS standard. This paper provides an interpretation of local metal loss assess-
ment procedures based on API/ASME FFS standard and experimental and numerical validation analysis results

of FFS assessment.
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O00FMOO0000000000000000
00
000000000000000 0 API/ASME FFS-
100000 MAWP,O 00000000 0STKMI3A
00000000000000000000000
00000000000000000000000
00000000000000000JIS G3456
STPT3700 00000000 0JIS B 82650 0000
0000000000000STPT370000000
0000 92MPal 0 0 0 MAWPO Eq. 5000000
000000000000000001000000
00000000 40 10mm0 FCAD Omm0 0 0 O

92x1x10

MAWP= —————
" 65+ 0.6 x 10

=12.96MPa (Eq. 25)

oooooooooooOa OM:ORSFO Eq. 230
Eq.220Eq.200 00000000000

A =267 (Eq. 26)
M;=1.94 (Eq. 27)
RSF =0.41 (Eq. 28)

RSF <090 00000000MAWPODOOOOO
goo

RSF

MAWP, = WWPRSFa

-1296x 24 590 (Eq. 29)
0.9
00000 MAWPOS590MPaD DO OO DODOO
Oo0oooooobooo3soMPaDOODOOODOO
O0e6l1000000O00O0DOODLOODOOOOOOO
gooOoO0OO00O00O0O0oOoOoooooooooon
go0o0o0ooooooooooooooooooo
0o0000o00o0000o000O000Fig. 1000
gooOoO0OO00O00O0O0oOoOoooooooooon
gooOoO0OO00O00O0O0oOoOoooooooooon
go0o0oo0ooooooooooooooo
e[O0000OO0OOOODLOOOODOO
STKM13AO STPT3700 00000000000
OgO0370MPall 000 O0O0OO0O0OOO0OOOOOO
O00o0ooo41MPa0 0000000 0O00O0OO
Ogo0o0oo00o0oo0ooooooooooooooa
goooooo
e RSFO O O
Eq 28000 0RSFOOOOOOOOODOOOO

oooo 2009-1

go0o0o0oooooooooobobooobooooboooooo

O00000000APLASME FFS-10 00000
obooboooooooboooooboobocboooo
obooboooooooboooooboobocboooo
oobooooboooobOooobocoboooooaon
63.1MPa0 0 000O00C0O0O0OO0OO0COOO
OOODO0OOORSFOOOOOORSF=36.0/63.1=
05700 00000RSFOOOODOORSF=0410
obooboooobooooboooooboboboooo
oobooooooooooooo

2U0FEMOOO00O0O000OCOOO0O0OO0OO0

ooooooooooOoOoooOoFEMOOOOO
cooobooooooboooooooooooooon
oooooocobOoOoooboooobooooon
cooobooooooboooooooooooooon
cooobooooooboooooooooooooon
ooooooooo

0100000

OD0O0U0U00O0OOANSYS11.000000 CaselO O
O0000000e =20°0D0000000 Case200
O00000O0OO0e =60°00000000 Case30 0O
do0oUdUdoooooooosoooooguoooo
JdddddooooooooooosmmdOddod
Dodoood2ommOOdOdOdCaseld0OdDOOO
O No.1~30 0 Case20 0 O O No.4~60 Case30 O 0O O
No.7~80 000000000000 ODOO Caseld
0000o0dboodFrig. 70000

"N

Example of the finite element meshes
(Casel, 8 =20°)

goboboooobboooooobbooog
goobboboooobobbboooobbobobo
goob-opbbooobbbooobbbidUow
gbobobUbOeyd0bobobooboboobooood
goobbbodtdebbbbOO0O0OOoobbDbDObOO
gooboobogoo

o 100
=0 Eq. 30
uf =0 f 100 ¢ O (Eq. 30)

47



obooooooooooobooobobobobOogoo

000060000000 00

A 100
In[Ae) -1 31
& HLA} n[loo-qagﬂ (Eq. 31

Udooooooouooos1is4MPal OO0 680
0000000000 Uo, 00000 en0O

Ou =986MPa € =114

oo0ooo0ooUoooooUuoooooooo
U0000doUooU0oUuoUoUooUoUooooo
O000D0000ocx/000000e,0000000
OUOO0O0O0OFg. 8000000000000 OOO

1200 == Tensile test result
1000 —o— Poly-linear approximation

800

600

True stress (MPa)
'
2

[\
=
(=]

&

(=]

; ;
0.2 04 0.6 0.8 1 1.2
True Strain (%)

PGEEXEN  stress-strain curve for FEA

(=]

0200000000
gloooodoo0oooooooooooooo
0000000000000 O0OO0OOOOCaseln
Case20 00 000D0OODODDOOOOOOOOOO

0.07
o Specimen No.1
—— FEA result

0.06

0.05 r

0.04 r

Strain

0.03 r

0.02

0.02 r

OOO

0 5.0 10.0 15.0 20.0 25.0 30.0
Applied pressre (MPa)

0.07 1
006 - o Specimen No.5
—— FEA result

0.05

0.04

Strain

0 5.0 10.0 15.0 20.0 25.0 30.0

Applied pressre (MPa)

BGEEEN  Relationship between applied pressure and
strain of specimens

48

gobooOooooooocooooobcOooooboooo
gobooooooooocooooboobcOoooboooo
gobooooooooocooooboobcOoooboooo
O000000Fg.9000000D0OO0O0OO0OO0OCOO
gobooooooooocooooboobcOoooboooo
gobooooooooocooooboobcOoooboooo
goboooooooobocooooboobocOooooboooo
ooooooooooooo

Us3sooooooogogg

Uo0od0ooU0o0ooooUooooouoogo
Joodoo0o0ooUooooooooooooooo
Joodoo0o0ooUooooooooooooooo
Joodoo0o0ooUooooooooooooooo
O0doooooooWeilssDOOOOOOOOOO
Jdo0oooooU0oooouoooooooooo
0oooowo

0000 0dRamberg-OsgoodD D OO OOODOOO
Jd0o0o0o0oUooUooUoooooooooo
OU000ew00000OUOom/M 000000000
god

[Sﬂ} _ [M} ta [M} (Eq. 32)
€o O, O,
0,=0,000000¢,=0,/EOEO0DODOOeDO
godd-00000
goooboobooboobooobe o
gooooooon

[wmuf} +a£wmuf}"
O, O,

R
Oo Oo

U0D0DwO»wdDDOOODOO

Emf =

e (Eq. 33)

1

-+ Eq. 34
w1+a+[3m (Eq. 34)

m=yV(1+0 +B )2=30 +B +0B ) (Eq. 35)

A =02/010B =03/0100100000002000
O00csOOOOn

000000000000 0Eq. 3300000004
000000000 O0FEMOOOOODOOOOOO
Jo0ddbb0dlwUOmdOoOooooooooooo
gooooooooooooooooooooon
0000000000 e02000000Fig. 800
Odd000e=1690#x2=310000

oooog 2009-1



040000000 O0OODOOOOO
gooooOboOooooobocoboboOooooooao
oOoO0oO0oo0Oo0O000Fg. 1000000000000
oboocoOooooooobOoobOOobobOooonoon
O0000000000OFig. 100000 Case OO
O0O000OO0O0oo00oO0oOdTable30 OO
goooooooooe0noOOn360oMPal OO
ODO000OCasel0Case20 000000 O0OOODOO

06 Equivalent strain (Casel)
- - = = True fracture ductility (Casel)

k= N
£ o3¢ .
[9p]
02
01
0 : :
0 10 20 30 40
Applied pressure (MPa)
0.6 . .
Equivalent strain (Case2)
05 F - = - = True fracture ductility (Case2)
04
g P
£ 03 r
»

0 10 20 30 40
Applied pressure (MPa)

Equivalent strain (Case3)
- = = ~True fracture ductility (Case3)

04 r

03 r

Strain

0.2 -

0.1 -

Applied pressure (MPa)

IEEELN Estimation for burst pressure for cylindri-
cal vessel

112  Simulation results

Case No. Burst pressure (MPa)
1 36.8
2 35.2
3 28.8

oooo 2009-1

go0o0o0oooooooooobobooobooooboooooo

00000000000 0Cese30 00000000
OooOoOoo0oooocOoooo28.8MPalOnoOn
coboo0O0oooocobObOoOoOoooooOobOOoOoOooon
coOooooooooOooboooOoobOOoobooon
coOooooooooOooboooOoobOOoobooon
ooooooo
oboobooooooobooooobooboboooo
ooooooooorEMOOO0O0O0O0O0O0O0OOOO
coOoboooooooOooboOooOooboOoobooon
coOooooooobOoobooOoobooobooon
oooooooboooobooono

booboboooboobobooobooobo
gogn

obooooooboooooooobooboboooboo
oooOooocoboooooboooobooooon
00000000000922020000000 19990
00 000OAPI/ASME FFS-10 000 O O API RP579
0000000000000 00OAPIRPS790 OO0
oobooooooobboOooooooOobbOoooon
O00OOAPITGSM9 D OO0 0O0DOOO00ODOOOOOOO
BallotD OO OO 20020 0000000 O0ODOOOO
00 ASMEOAPIODOUOOOOOOOAPI/ASME
FFS10O0ooooooooooooooooooo
oooobooooboooooooooooa

0000000000000 API/ASME FFS-100
ooooooo®
API/ASMEFFS100000000000000O0O
goobobboooobobbboooobbobbo
OO0OFFSOOOOOOOOOOOOOoDoOooo
goobobboooobobbboooobbobbo
00000000000 0OAPI/ASME FFS-10 00O
goooboooboobUObbFrg.MOOOonoOoO

8
g7 "
% A@
2 6 E©)
&7 . *@
[ - P
5%
= 4
ENERS ®
25
S5 03 e X
o> A = J
S 2
=1 ®
<<

O 1 1 1 1 1 J

0 1 2 3 4 5 6 7 8 9 10

API 579 Margin for Bending Moment : M_rL/M_aPI(-)

IEEEEN  safety margin of API/ASME FFS-1 Part 5

49



obooooooooooobooobobobobOogoo

OO0O00O0000049000000000199800
coooooooooooosoooooooon
ooooooo9920000000000000A0
OOO0OO0OJFEODOOOO0O0OO0OO0O0Ozo0600000
obOoocoooooooobOoobOoOooOooDbOon
ooo
oooobooobooobobooobooooobooo
obOoboOooooooOooobOoobOOooOooDOon
obOoboOooooooOooobOoobOOooOooDOon
oooooooooooooz2o0o0b0000o0o0oaon
obOobooOoooooooobOooboOooOooDOon
ooboooooooooboooooooono

0000bo0oooooooobooboooboooon
goooboooobooobobooobooooobooo
O000oo0o0o0ooo0o0oooOFFSO0oo
obOobooOoooooooobOoobOooOooDOon
obOobooOoooooooobOoobOooOooDOon
ooooooooscoooooooooooooon
cooooooooosooooooooooooon
0000000000 00Fig. 120 Table 40000
Fig. 120 SM490AD 00003000 00000000
ooooooooooooboooooooboon
490MPa0 00 OO0OOOOOO0OO0OODOOCOOOOO
oboobooooooooobOoobooooooDon
ooooooooooocooooz2eooooooon
cooooooooscoooooooooooon

—— Room temp
—100°C
X : —200°C
wfo ——300°C

Stress (MPa)

0 0.05 0.1 0.15 0.2 0.25 0.3
Strain

500
450
400
350
300
250
200
150 |
100
50

—— Room temp
—100°C
—200°C
—300°C

Stress (MPa)

0 0.005 0.01 0.015 0.02
Strain

IEEEEE  Results of tensile test of SM490A

50

161528 Results of tensile test of SM490A

Room temp
Tensile strength 561MPa
Yield stress 355MPa

100°C
Tensile strength 525MPa
Yield stress 343MPa
200°C
Tensile strength 597MPa
Yield stress 337MPa
300°C
Tensile strength 621MPa
Yield stress (at 0.2%) 300MPa

goooooooooooooooooscoooon
oobooooooono
cbooobooooooooboooboobboooo
0000000000000 o0o0UoDOoAPI/ASME
FFS-10O0O0O0OO00OO0O0ORSF=09000000000
oobooooooboooooobooooooboooa

gaoo

obmooooobooooobbooooboooo
gogbgooboboobooboobobooboo
goboooboooboobooboobooobooboon
gobobobobooooobbbooooobbbDbo
gobobobobooooobbbooooobbbDbo
gobboobooooobbbooooobbobbo
gobboobooooobbbooooobbobbo
gobboobooooobbbooooobbobbo
gobboobooooobbbooooobbobbo
gobbboobooooobbbooooobboboboo
goooobobboooobbbbooooobboo
gobbboobooooobbbooooobboboboo
gooboboobooooobbboooooobboboboo
OOOAPI/ASME FFS-1O0 000000000000
gooboboboooooobbbooooobboboboo
gooboboboooooobbbooooobboboboo
gooboboboooooobbbooooobboboboo
gooboboboooooobbbooooobboboboo
gogobooboobbooboobboobdg

g

goboooooobbboooooobbooog
gooboboooooobbbooooobboboboo
gooboboooooobbbooooobboboboo
gogboboooboobooooboon

oooog 2009-1



gooo

DJISB8265 000000000000, 20030

2) ASME Boiler and Pressure Vessel Code Section
VIII Division 1, 20070

30000, 00000, s52(05),229(2003)0

4)JSME SNAlOOOODODOODODOOOOOO,
20040

5) API 579-1/ASME FFS-1 Fitness-For-Service, 2007

6) 00 00O, 00,56(5),483(2007)0

7HJISBR66 000000000000, 20030

8) JISB8&267 0000000, 20080

900 00, OO0 0O, OO0 00O, oDOoO0O, 4@,
18(2006) 0

10000 00O, J0D0000000 00180000
000 0oood,28(2006).

1H)00 0,0000007, 0000000 (1984),
p.189.

12) E.S. Folias, International Journal of Fracture

ooooooooooboooboooboobobobOooo

Mechanics, 1, 20(1965) 0

13) E.S. Folias, International Journal of Pressure Vessels
and Piping, 76, 803 (1999)

14) G.T. Hahn, M. Sarrate, A.R. Rosenfield, Internation-
al Journal of Fracture Mechanics, 5(3), 187(1969) 0

15) G.G. Chell, TPRD/L/MT0237/M84, ADISC,
ADISC, 19840

16) J.L. Janelle, D.A. Osage, S.J. Burkhart, WRC Bul-
letin 505, 200501

17) T. Kaida, ASME PVP2008-61806, 200801

1800 U0, D0D000Uduoo oovoooo
000 ooooo,44(2007).

19900 00, OO0 0O, OO0 0O, o0 OO0, ooo
o0, 0ooo,40),62(2002)0

20000 OO, OO OO, DO OO, ooo,
44(5), 25(2006)0

2000 00,0000,0000,0000,44(),
27(2006) 01

22) A. Ohno, T. Tahara, ASME PVP2008-61845, 2008[]

ooooo
Takuyo Kaipa
gooooooo

goooooooo
ooo

oooo 2009-1

PROFILE

51



[ogogogo ] |

Ooooooooonoonnnonnnnn

goomono oobooboobooboo

oooo

gooodoobobbooooooobobbooooo
oooooooobooooooo4000000000
gooddoboobboooooooobooood
gooddoboobboooooooobooood
gooddoboobboooooooobooood
oooooooooolecoDOOOODODOOOOO
gooddoboobboooooobobobooooad
Joodooooobboooooooobooooa
000000000 Y00000000000000
ddoobooooboboooo40000b0Db0000
19350 O Gerhard Domagk] 19390 O Nobeld O O 0O O
000002000000000000000000
dddddooooooooooooon

000000000000 o0ooboooOnoo19550
doodoooboobouooboobooboobooooa
doooooooboooboobooboobooooo
doooooooboooboobooboobooooo
doooboooooboooooowroooooa
dooooooooooboobooboobooooo
00o0ooooooDoOoogossoooooooao
dooooooooooooooooooooa
doooooooboooboobooboobooooo
doooooooboooboobooboobooooo
doooooooboooboobooboobooooo
ddddooooooooo

gooooooooDooooooboobooonoo
doodoooobobooooooobooboooooa
do0oobooooooooboobooboobooooa
do0oobooooooooboobooboobooooa
do0oobooooooooboobooboobooooa
do0oobooooooooboobooboobooooa
agoao

goooooooo
gooobooobooobooobooooobooboo

o oog o

goooooobooboboobooooooboobooo
goooooobooboboobooooooboobooo
goooooobooboboobooooooboobooo
goboobooobooooooooobbooooboooo
cboobooooooooobooobooboboooo
ooboooooooolvgooooooooooo
gooooooboobobooboooobooobobooo
gooooooboobobooboooobooobobooo
goooooobooboboobooooboooboobooo
gooobOooooooobooooooooboooa
goooooobooboboobooooboooboobooo
goooooobooboboobooooboooboobooo
goooooobooboboobooooboooboobooa
goooooobooboboobooooboooboobooa
goooooobooboboobooooboooboobooa
gooooooboobobooboooboooboobooo
gooooooboobobooboooboooboobooo
gooooooboobobooboooboooboobooo
gboooooooboooobooboobooog
gooooooboobobooboooboooboobooo
gooooooboobobooboooboooboobooo
gooooooboobobooboooboooboobooo
gooooooboobobooboooboooboobooo
gooooooboobobooboooboooboobooo
gooo
cbooboooooooooboobooboboooo
goooooobooboboobooooooboboog
goooooobooboboobooooboooboobooo
oooooooooooosgooooooon
OooooooSIAAD00ooooooooooo
00000%000000000000000000
0000000000 LDsod 2000mg/kgl O 1 O O
ooooooooD400+0001000 AmesO OO
obomoooooooooobooooobooooo
goooobooobooboboobooooboooboobooo
gobbooooboobooooooooooon

52

oooo 2009-1



goboooooobooobOOoobOOoooo

000000000000 0000000000n
0000000000000 0000000000
0000000000000 0000000000
0000000000000 0000000000
00Y%000000000000000000000
0000000000000 0000000000
0000000000000 0000000000
0000000000000 0000000000
0000000000000 0000000000
0000000000000 0000000000
0000000000000 0000000000
000000000000000000000005
Ol0ppb0 00000000000 O0DOODOODOODO
0000000000000 00000000000

000000000000 0000000000
0000000000000 0000000000
000000000000 000000000000
0000000000000 0000000000n
0000000000000 0000000000n
0o0oooooo®9g

gddoodoouououoooooo
gobbooooobobbooooobboooon
gobboboooooobobbooooobobboon
gobbooboooooobobbooooobobboon
gobbooboooooobobbooooobobboon
gobbooboooooobobbooooobobboon
gobooboboobobooboo
goboooooobobooooobbooooon
gobbooboooooobobbooooobobbooo
gobbooboooooobobbooooobobbooo
gobbooboooooobobbooooobobbooo
gobobooboooooobbbooooobbbooo
gobobooboooooobbbooooobbbooo
goboobobooboobboobg
gobooooooboboboooobboooon
000D000o0DO00ooooooooDOo4oo
10000000000 0oooooooooog
00ooDoooooogz2eo03z000ooooon
gobbooboooooobboooooobbooo
goooboboobbooooobobbboooooobobbod

coOoooooooOooboooOooboOoobooon
oooooooo
oboooooooooooooobooboboooo
coooooooobOOooboOooOooboOoobooon
coooooooobOOooboOooOooboOoobooon
cboooooooooOoooboooOooboOoobooon
coooOo0ooooobOboOooooooOobOoooon
cboooooooooOoooboooOooboOoobooon
cooooooooooooooo
obooooooocbooobooooooboooo
OO0O0O™AB2000HOODDODDOOOOOOODDODODOO
cooobooooooboooooooooooooon
cooobooooooboooooooooooooon
oood
oooOoooooozooooOOOOOOIIS Z 2801

gogooobbbooooobbboooooboboa

gdboooboobooouobooboboouoboood
O05ecmO0000000O0O0O0O0O000O00O1ecOO
010°0 00 0 O O Escherichia coi0 0 000000
O O 0O O Staphylococcus aurens0 0 0 000000

oopLO0 0 C000DOO0O0DOOOODOOOODOOOO

0o003000000z240o0o00oooooood
goboooooboboooooobouooobobooa
00000d0o0ooooooooooooalis Z 2801
gdooobooboooobooooouobooood
gdboooboobooooboooooobooood
O Value of antimicrobial activityd 0 2.00 00 00O 0O
gdboooboobooooboobooouobooood
gdboooboobooooboobooouobooood
gooooooooooooo

Table 1000000000000 AB2000HO OO
gdboooboobooouobooooouoooood
agood

SIA ADD 000000000 oDoooooon
goboooooobooooooboooooboooa
goboooooobooooooboooooboooa
000000dDDoDOoOoOoooOooooJISZ 280100
0d000d00o0ooo0uoooooodo AB2000H
O0OTable 200 Table 30 00D O00O0OO0OO0OO0O
do000d00O0ddoodooDoooooz200oad
gdbooobooooooooooooooood

T™MOOOOOOO0OO0O0O00

oooo 2009-1

53



gooooooooooooboobooo

1N Antimicrobial activity of SD POLYCA™ AB2000H
| Table 1 |

Bacteria Staphylococcus aureus Escherichia coli

Material CALIBRE™ SD POLYCA™ CALIBRE™ SD POLYCA™
301-15 AB2000H 301-15 AB2000H

Number of bacteria before incubation 2.9x10° 2.9%x105 3.0x105 3.0x10°

Number of bacteria after incubation 5.1x10° 1.0x10! 8.5x106 1.0x10!

Value of antimicrobial activity — 4.7 — 5.9

Test organization : Kaken

Strain of bacteria : Staphylococcus aureus NBRC 12732
Escherichia coli NBRC 3972

* Figures on the table are not warranted but just measured.

TM : CALIBRE is trademark of The Dow Chemical Company.
TM : SD POLYCA is trademark of Sumitomo Dow Limited.

11578 Antimicrobial activity of SD POLYCA AB2000H after the immersion treatment

Water Immersion Value of antimirobial
Classification Product coverage temperature time activity
(degC) (hr) E.coli S.aureus
0 No opp%'tumty to be wet in normal use No immersed 6.2 43
ex. Stationary goods
1 Less opportunity to be wet in normal use 23 16 5.9 49
ex. Sanitary goods
9 More opprtunity to be wet in normal use 50 16 6.2 46
ex. Refrigerator
3 More opprtunity to be wet with hot water in normal use 90 16 61 33

ex. Bath, Shower

* Figures on the table are not warranted but just measured.

1158 Antimicrobial activity of SD POLYCA AB2000H after the exposure to light

Exposure time Value of antimirobial

Classification Product coverage (hr) activity
Xenon weather meter at 60W/m? E.coli S.aureus
0 No opprtunity to be exposured in normal use 0 - o
ex. Disposable goods
1 Less opportunity to be exposured in normal use 10 . .
ex. Indoor applications
9 More opprtunity to be exposured in normal use 100 >33 ~39

ex. Outdoor applications

* Figures on the table are not warranted but just measured.

0boo0oooboobobodbTable4D D OOOODO
00000 AB2000HO OO OOOooDOoOOoOoooooO
SIA AD0OD0DO0O0O0O000ooooooooooog

00000000000 AB2000H O SIAAD DO OO
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1105 Safety on antimicrobial agent used in SD POLYCA AB2000H

. Industrial standards Antimicrobial agent used in
Test Test Details
determined by SIAA* SD POLYCA AB2000H
Short-term toxicity LDso ; Oral toxicity against rat or mouse 2000mg/kg or more 2000mg/kg or more
Mutagenicity Ames test with Salmonella strain and E.coli strain Negative Negative
Irritation Primary skin irritation test with rabbit Irritating weakly Negative
Sensitisation Maximization test with guinea-pig Negative Negative

* SIAA (Society of Industrial-technology for Antimicrobial Articles) is the one of working group to formulate voluntary rule for the test method,
safety check and label standardization of antimicrobial products, for the purpose of giving reliability to the consumer.

-5 Typical properties of SD POLYCA AB2000H

Test Test Method Unit SD POLYCA CALIBRE
AB2000H 301-15
Tensile Strength MPa 60 60
Tensile Modulus 1SO 527-2 MPa 2,300 2,300
Elongation % 60 >100
Notched Izod Impact Strength ASTM D-256 Kgf cm/cm 55 84
Notched Charpy Impact Strength 1SO 1792 KJ/m? 14 70
DTUL ISO 752 °C 127 126
MVR ISO 1133 cc/10min 13 15
Optical Properties at 2mm thickness
Total transmittance JISK 7361 % 88.4 89
Haze JISK 7136 % 54 0.3

* Figures on the table are not warranted but just measured.
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