Shin-Etsu Silicone : The Key to a Better Tomorrow

- 22Ny g3wo|g 4E SEALANT-BIO

. z/E=2g w4 422 % A= Catpad

Shirctsu



Shirctsu




1.1 Shin-Etsu 1& 2}

Shin-Etsu Chemical Co., Ltd.

« AZIX}:1926.09. 16.

- O 1z=250
(201294 7|F, 1458 A L)

- 118 2:17892A

« AUE 1570=, 52702 =2 7| X[0f A
TH0 TS HF 4

«  BC]A(Moody's) MEH7t
M MA 7Y F 19 971E )

—

m-.,-,.:, /ch‘r‘)‘ﬁithﬁV)E/*Zd)nl Sh’ﬁr"_:tsu

Shirctsu

©Shin-Etsu Chemical Co., Ltd.




1.2 o2 &t & 24

S E

Japan
© Shin-Etsu Chemical Co., Ltd. ; < /),
North & South America

# Shin-Etsu Silicones of America, Inc.

@ Shin-Etsu Silicones of America, Inc. Freeport Plant (Organo Functional Silane)
@ Shin-Etsu do Brasil Representacéo de Produtos Quimicos Ltda.
Europe

® Shin-Etsu Silicones Europe BV.
® Shin-Etsu Silicones Europe B.V. Germany Branch

[SO 9001: 2008 / 1ISO 14001: 2004
Shin-Etsu Silicone Korea Co., Ltd.

Asia & Oceania
@ Shin-Etsu Silicone Korea Co., Lic
4 Shin-Etsu Silicone Taiwan Co., Lid.
€ Shin-Etsu Singapore Pte. Ltd. .
Y Shin-Etsu Singapore Pte. Ltd. lndla Branch

i Shin-Etsu Silicone International Trading (Shanghai) Co., Ltd

{& Shin-Etsu Silicone International Trading (Shanghai) Co., Ltd. Guangzhou Branch
{® Shin-Etsu Silicone (Nantong) Co., Ltd.

@ Zhejiang Shin-Etsu High-Tech Chemical Co., Ltd. | *Gag st
{® Asia Silicones Monomer Ltd. @Sales office
{® Shin-Etsu Silicones (Thailand) Ltd. ®Plant
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TE SESME (Korea)
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TEYEIE (Korea)

Sky tree (Japan)

CERCHAL Japan)

Tokio Kaijyo Makuhari {Japan)

Next 21 (Japan)
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2.1.1 2 £2e&tEEt?

o e ATE

L EEHHE (Movement)d, L7, IAME

gLk

gt Mo =2E 2 fiC AHE
SEALANT-72N

SEALANT-456LS

SEALANT-556LS

SEALANT-356LS

SEALANT-456
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2.1.2 7l £2tE SEALANT-72N

MO XAIZ|2 SEALANT-72N2 1S =M ASIS Z2EHA |
x

L
TASS WHOI0, £50% £, WY SHYOIE XS 5 1754 9 MRHEYLICE

8 £] Q2| % Y205 HEY g EOIE / B2j7HEHI0|E (Polycarbonate) X 245 B2AAE| ZolE
|

[S F] 32524 MM) /[52 2 2xoide) 240t 57| 2at] gy 2ue
[+ 2] KS F 4910 F-25LM / KS F 4910 G-25LM / ASTM C 920 / ASTM C 1248 i
e g3 o H| 1 |
Zere ERREE @ . E
- ~. o
Qf & Paste
23t X ,
© X|ZAX (min) 10 : E‘l :
Hl & 1.50 ';!;
S 3 E=(Type A) 30 ASTM D 2240 nefln B
g% = | apae) 550
(*EZ1) ASTM D 412 =
AHAIFLE(MPa) | 16 :
OIX22(50%, MPa 0.4 N
A% s : ; ASTM C 1135 2
SHYGIEA +50% ASTM C 719

*HF1:23°C 50%RH 7Y **EF2 : 23°C 50%RH 21Y

Shirctsu
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ol Z| cH x 2l Z| CH x 2 Z| cH x
o3 O| X} | CH CF o g O| X} | CH CF oz O| X} | CH CF
(M50) AL (M50) VAL (M50) vAL"
= N/mm? | N/mm? | % % | N/mm? | N/mm? | % % | N/mm? | N/mm? | % %
initial
7d at 042 1.08 427 | 100 0.39 0.64 244 5 0.78 1.62 335 100
23" C50%RH
after
7d stored 0.37 1.10 510 @ 100 0.14 0.14 38 0 0.16 0.18 85 0
at 70’ C
after
14d stored 0.36 0.98 439 | 100 0.28 0.46 285 0 0.27 0.68 371 | 100/0
at 50’ C
after
56d stored 0.39 1.00 463 @ 100 0.26 0.45 286 0 0.23 0.49 273 0
at 40° C

CF: Result of N1/N2
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2.1.5 SEALANT-72N & &8 Al & 0l
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O Q2AYR : 20143 108 31 [FREE22)T - 42 = 0 BE:lGzalt
O ABIIE: 2014 108 31 ~ 2015 028 048! [FESE0x2I0 - A2 | & . W & 1 88 ioamdly
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3. NE4EHK BE - EERE ST U _L . o - = meaT
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4. N B Y ARSI UY(S-72N)(F25HM) ESH - E=LH0 4EE ) 25 @za v
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YOUR PARTNER FOR THE BEST QUALITY

— = N ey J
‘{‘}{gﬁ_’ - =
F365-803 SHSC AT LHE PR &0 TEL (043) 211-6144 A (0a3) 211-6148 685-1, Yangeheong—Ri, Ochang—Eup, Cheongwon—Gun, Chungbuk TEL 82-43-211-6144 FAX 82-43-211-6148
101 2L ASKISRE I 13) ’
MEAMHE  TAC-00168 A QR 204U 4E 0T Report No @ TAC-001 706 Receipt Date : Apr.15.2013
@ B A EFACPEED| AISIBERR} < 20144 0T 21 Client : TAKEDA KAZUM Test Completion Date: © Apr 23,2013
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Note: This report & issued subiact 1 the Testing and Cerficaton Regulations of the TUV SUD Group and 1he

General

Test Report No. 7191010758-MEC11-ED
dated 15 Sep 2011

Temms and Condilions of Business of TOV S0D PSB Ple Lid. In addiion, his réport is governed by the

torm sel cut withen this repornt

SUBJECT:

Choose certainty.

Add value.

Testing of sealant

TESTED FOR:

Shin-Etsu (S) Pte Ltd

4 Shenton Way
#10-03/06 SGX Centre 2
Singapore 068807

Attn: Mr Patrick Ang

DESCRIPTION:
The folowing #ems were recaived on 22 Jun 2011 as shown:
Sample Size Quantity
‘Sealant 72N-LG' 300 ml 50 cartridges
Prirmer : ‘Primer MT 209 1tin
IEST METHODS:

Adopted ASTM C820 : 2008 Standard Specification For Elastomeric Joint Sealants

Staining And Colour Change
ASTM C510: 2005 Standard Test Mathod For Staining And Colour Change Of Single Or Mult-Component Joint Sealants

Test cycle
Exposure duration
No. of determination

8 hours UV exposure at 55°C and 4 hours condensation at 45°C
100 hours
1 for staining test, 1 for colour change test, 1 as control

Extrudability
2. ASTM C1183: 2008 Standard Test Method For Extrusion Rate Of Elastomeric Sealants
(Cross Reference: ASTM D1475 : 2008 Standard Test Methed For Density Of Liquid Coatings, Inks And Related
Products)
Apparatus : Pycnometer and caulking gun
Test pressure : 40 psi
No. of determination y 1
S ’M»;(,
Laboratory: Phone - +65-6836 1333 Regional Head Office: :
T0V 50D PSB Pta. Ltd. Fac:  «658776 B70 TOV 50D Asia Pacific Prs. Ltd,
Tesing Services E-mait wetngQuv-sudpsh sy 3 5cience Park Drive, 2080105
No.1 Science Pak Dite W D50 palLog The Frankin, Singagos 118223
Siegagore 115221 Co. Reg: 19000N6TR T Page 1 of 6

Test Report No. 7191010758-MEC11-ED

&

dated 15 Sep 2011
PS3 Singapere
TEST RESULTS:
ASTM C820 : 2008 Standard Specification
Test ‘Sealant 72N-LG For Elastorneric Jaint Sealants

1. Staining And Colour Change No staining and no colour change The sealant shall not cause any visible steining

on the top surface of a white cement mortar
base
2. Extrudability >10 mifmin Type S (single component), grade NS (non-

sag or gunnable sealant) shall have an
extrusion rate time of not < 10 ml/min

3. Rheological (Flow) Properties

Vertical displacement: 0 mm sag
e

Grads NS (ncn-sag) or gunnable sealant shall
have flow isti

REMARKS:

Horizontal such that it does not
sag >4.8mm in vertical displacement and shall
show no deformation in horizontal
displacement (refers to Types Il and IV
sealants)

4. Indentation Hardness T (traffic) sealant shall have a hardness
lest piece 1, average 2% reading of not <25 or >50 after being properly
fest piece 2, average 25 cured

NT (non-traffic) sealant shall have a hardness
reading of not <15 or >50 after being properly
cured

5. Tack-Free Time No transfer of fest specimens to the There shall be no fransfer of the sealant to the

potyethylens film _polyethyiene film when tested at 72 hours

6. Adhesion & Cohesion Under The total loss in bond and cohesion areas
Oyclio Movernent, Cless 50 i amang the three specimens testad for each

& ;. Nabond fa.lwe surface shall not be >3 cm2 with mortar

b. Aluminiym No bond failure substratos

c. Glass No bond failure

R T  05% g The sealant shall ot fose >7% of s riginal
b L,"z'ec"“*"‘“ & No craclgng and ciaking weight or show any cracking and chalking

8. Effects Of Accelerated No cracks after UV exposura The sealant shall show no cracks after the
Weathering and bend test specified UV exposure and shall show no

cracks after exposure af cold temperature and
the bend test

9. Adnesion-In-Peel, average

o i prig {‘ggg “;"3 The peel strength for each individual test shall

& Glass 1 “:2 N [25'0 b7 notbe <22.2 N (5 bf) and the sealant shall

cohesive failure within the sealant andno | SO >25%.:g:2:3: :’;t"d boss for sach
adhesive bond loss between saalant and
substrate for each test piece

10. Material Identdication/ Silicone-based material

Verification By FTIR (refer 1o Figure 1)

1. The test conditions for staining and colour change tests and effects of accelerated weathering test were adopled from

ASTM G154 : 2006 Standard Practice For Operabing F

Materiais,

Light A

For UV Exp Of Non-Metalic

2. The test samples for cycic adhesion and cohesion and adhesion-n-peel tests were prepared by the cllent.

(..
s IRLLSU

©Shin-Etsu Chemical Co., Ltd.
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2 = 2 * AE(BRH) = ((dL)*2+(da)*2+(db)*2)/2
SEALANT-BIOII Aiit Diit Fiit
BEE XA
| ———
IV ED .
2F
AE :0.26 AE :0.67 | AE : 3.51 AE:041 | AE:044 AE :1.07 AE:1.12
70°C Oven |
2= Hat
AE : 2.79 AE:3.12 AE : 6.51 ' AE :4.43 AE : 4.42 AE:426 | AE:453
X}l M (uv340)
23 T A
AE : 2.02 AE :0.62 AE :2.98 AE : 3.05 AE : 4.69 AE : 2.36 AE : 4.43
| AE(H3IZHO| £X|7} A2 4 E WM IS Hoj 0)EY 24
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2.2.5 SEALANT-BIO

o M Y EIRzsAR(F) ME S8 : 2012 1289 282
a2 X tfrm—c AE HHY : 2013 038 252
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2.3.1 Catpadégt?

x“% ChH (= 300mm X Z 0] 1,000mm X =7 1.8mm)
717E(O2E 1F)
t:0.8mm

- ShirZtsu

©Shin-Etsu Chemical Co., Ltd.
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2.3.2 Catpad =&
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2.3.3 Catpad Al&E &A%

Tank =™

N

N

SEALANT-456

AnnularZt

SEALANT-456

Catpad A E

SEALANT-456

w2t 2

7|E | ZA| =X
or =% 2wt
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2.3.3 Catpad Al &= A
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| 2.3.3 Catpad Al&S ALE
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2.3.4 Catpad Test_1)&E &4 Al
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2.3.4 Catpad Test_2)0f2| X AlE

67l 2 Y X| = catpad 2|

6/ Uit Z5

Shirctsu
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2.3.4 Catpad Test_3)LHi=4 AlS

0
. X

Z: 120min/1Cycle

ME
(%)

g8 A SO =

A= Sheet =™Hl(mm)

(N/50mm)

=7 8.0 400
1750 Hr 9.7 350
5000Hr 10.3 280

8.2 1.79
10.53 1.73
11.13 1.74

Shirctsu
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2HOEZ | J| XH & Ol et XS U2 SOFLHO], 152 0| LH Ol JIS K62492 =&
of & = 5%NaCl | 5%NaOH | 50%NaOH | 12%HCI 7K
A RT/7B | RT/78 | RT/78 | RT/78 | RT/78H
Q&
0K oK oK 0K 0K
(EHEfR - B3 -
1| 2 ez
T , 70 -7 -15 -17 -6 ~7
= (point)
ct | QIAAT
S 8.0MP +10 -
= | meie ) a 19 +0 +3 +7
A lug wss
= ¥ 400% +25 -7 +11 +8 +1
A (%) >
et Bigls
+0.5 -0.1 -0.8 +0.5 +
(%) 0
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2.3.5 Catpad AlS&H

L2 WHERITI-Y % L 23 S (L
2011528 UXBSBAIRILF—HE PKERGHFR 44 S Tank OIAZE JI2 B3 AIE, XS A2
2011468 UXBSBEIRLF—WE (KoM HR 4 3 Tank Ol A B E 2 Tank Al 2
2011478 RBZ—F LAk S5 amh £ EtTank A H60m 2| [(HE Tank
2011498 BAEME HRFREME g8 218! & Tank =2 MZ& Tank = ZF18m
201 {EE¥FEE SEITTiHH =Pk 518 ETank UE A& Tank
201FENE BRI KRR 31 5} ETank Z2IHMM Tank A2 (B2 * +&) B
2012438 B EREFE AR/ \—)L % R EF—k [Hl 4= Tank H % &l& Tank
2012556 8 rIhAOSTuok EHET 2l & Tank Jb4d A ChTank
2012578 S0 Atk ZHEM 2l & Tank 2 H Tank
20124F98 {ERIEY® FERIBH il ST &} &t & Tank = 2+ 2 Tank
2012598 BAY 5 ihtRiE aalli:] 2 2 Tank 2 R Tank
20125F9F  UXEREBAIRIILF—HE pkEBIHAR 4 S Tank =2t A& Tank X A50m
20124108 BEREE R EF—+ g2t It 2 Ch Tank 37|
2012%E10F |RE&E R4—sF i $RoEF—k &l & Tank Tank 27|
20124F108 oS A bk BEE™ St & E Tank Z Ml Tank
20125118 | KIRERRR BHME R & 2 Tank £ Tank
20125E128 23T Rtk tBE HE X RS Tank (A Tank 27| E4AIZ2
20125128 [[EE¥BH QR ITBH B3a 5} 5} E Tank &l & Tank HI22| 2 Al
20124E128F IUXBESBAEIRILF—#iE PkEEHAT 44 2 Tank R 5 X ZTank = 2480m
2013%F1 5 [KIRERE AW pRavE+—h 44 R Tank HI221Z Al 10008 AHS
2013428 =FHE® RITGBk R EF—k Il &= Tank H= Tank = Z18m
SAL7|Z R 2 XHK] Y H| 3
20144 38 GSZEIA of = #lFTank Catpad, &%
20144 68 GSZH| A~ o = ®FTank Catpad, CH&
2014 6 KTX AL =M oIAHM EQIE Catpad
20144 6 LIS A E A L= me4y Catpad b L tsu
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