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WHAT ARE SILICONE ELASTOMERS? {4 &G Nk

Silicones B LA

Generic name for a class of synthetic polymers with Si-O links made from
silicon metal. HifeE4 & 15 LLSi-O8E A EHE I — K5 AR S8 F 44 R

Silicone elastomer FHIEERAEAE

3-dimensionally cross linked polydiorganosiloxane polymers (network-like
structure) —4ET LM IR — RS R SRS 14D

o @ 9 o
Quartz sand — Silicon — Silanes — Polymers

PeE X1/ EJERE T b REW
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SILICONE ELASTOMER’ S OUTSTANDING PROPERTIES
Si-O N = B 285 M) 1Y) E 84 BE
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Bond EDiss Bond EDiss
[kd/mol] [kd/mol]
Si-O 422-494 Si-C 306-326
C-O C-C 348

Si-O bond is stronger than C-O bond

Si-O%ge 5 T C-Oft

*inherent high thermal stability

H SR R HE B AR E T

High chain flexibility of PDMS
TR B A
»deep temperature flexibility

TR ATS PRFFAR I W 1
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MORE THAN 4,000 PRODUCTS ARE BASED ON 7 PRODUCT £

GROUPS AND ONLY 2 RAW MATERIALS %
RStk JFURL AT AR HH IR I 4,0008 7 K R HT 7 iy

2 RAW . »
Methanol H1 iz Silicon Metal 4
MATERIALS o vetal [

2% R ALk

7 Silanestf st
PRODUCT
GROUPS
TRIEF= Lk o . . o
Siloxane %"fh%‘if Resins M g r‘iFumed Silica Hx | |OF Silanes E%%Jﬂ

Fluids& i f& -
Emulsions L7 Elastomersii P44

L

¥

> 4,000
PRODUCTS
4, 000Fh;= i

IN AVARIETY
OF APPLI-
CATIONS
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THEIR UNIGUE EFFECTS AND SPECIFIC PROPERTIES ARE THIE%)%;}

- @(/

REASON FOR THIS S 280 K M BRI T 3 22 b 22 FE 1) R s

0
i Properties of “Solid”“[\i]{&"{4: ¢

L

Effects of “Liquid” “VA&" %M

Softenlng Defoamlng UV stable Insulating
T i} 48 4 4%
# A 4
ReleaseX| & Lubrlcatlng Thermal Long Term Adherence  |Weather
Stability #fa5€ | | Elasticity #f k5 Resistantiii{&

AN N

' Heat Chemical Microbial Resistant

' Water Water-Vapor UV stable | |
' Repellentflizk ~ Permeability IS 4 41 | Resistantfif# ~ Resistantiff=#4E g1
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SILICONES CREATE VALUE IN MANY INDUSTRIES “,
AL T2 M Tk

Market Structure by Application Segment A& M &8 K 13520 46

Finished Goods J# Automotive K%

P o = [E2)

2012
(1B R 5

Coatings 75
T h“"' 5 ! :‘§‘t\ b ; -‘.
,:.'% A -'E!“,,— e %E SESEN 7 i
| S ([ 4 L Market Portfolio

ry i I gCtro n.ics

Manufacturing Machinery

_ Advanced Processing
€ 9,9 bin. & Performance Additives

P i
— -"\. 3
L -,
_ \\\‘. . ,“\{;}} ';""-, . -
| )‘ Rl e L %
b/ 3
_) - |

Construction &%

:M\wiﬁ_“

*w/o fumed silica
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Sllicone elastomers can pe categorized Into
high and room temperature cure silicones

ADVEEFEAR T 0 R iR R SR AL P AR

Silicone Elastomers B ¥l 44

High Temperature Curing Bk Room Temperature Curing Ei&HiL

High Consistency Rubber Liquid Silicone Rubber  2-Component 1-Component
(HTV) &R Ve i (LSR) WARTEIZ IR (RTV-2) XWH 457 (RTV-1) 24y
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CHEMICAL AND PHYSICAL PROPERTIES QUALIFY SILICONE
ELASTOMERS FOR SPECIAL APPLICATIONS

A WU SR EAAR A S AT BURS 1 P Rk v

yAY

Chemical properties {4214 fE

« Thermal stability up to 180 °C, with heat stabilizers up to 300 °C
A TR I 180°C; MM #4471 AT T i 300°C
« Chemical inertness 1k2:1E 1
« Sterilizability for single and multiple use  #.yx 3|2 ¥ AE H AT i 7
 Low flammability 7~ % #4
« Good media resistance against a variety of solvents and chemicals  wJfi} 2 #4} ii
- Good weathering, UV and ageing resistance fiff&, UV Bl HsRE4k

Physical properties #)3 14: fg

« Hydrophobicity, low surface tension #/k ¥, KEMHIK /)
Low temperature flexibility down to - 50 °C (Tg = - 125 °C) fRiLZE#H: £-50°C
High transparency &%

Pigmentable in nearly every color ] i sl & Bt
Constant mechanical and electrical properties over a wide temperature range
AT RIIR SR N HUBAT i S RETE 2
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MECHANICAL PROPERTIES QUALIFY SILICONE RUBBER FOI@
VARIETY OF APPLICATIONS

FEERS RS R LA BE AT A5 & 22 Fh B
RTV-2 LSR HTV

Hardness (DIN 53505) very soft - 60 3 -85 ShA 10 - 90 ShA
fe i ShA
Tensile strength (DIN 53504 S1) 2 - 8 N/mm? 5-10 N/mm? 6 - 12 N/mm?2
AL
Elongation at break (DIN 53504 S1) 100-1000% 300-900% 300-1200%
CELE
Tear resistance (ASTM D 624) 8 - 25 N/mm 15 - 45 N/mm 20 - 55 N/mm
Wiz on
Compression set (DIN ISO 815-B)* 10-70% 8 - 25% 10 - 40%
IR YIRS
Rebound resilience (DIN 53512) 20 - 50% 40 - 60% 35 - 65%
i
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HTV: CURING CHARACTERS OF HTV SILICONE RUBBER
HIL B Z 5 I N e TR PR B AR £

Crosslinking mechanism 2Bt

B 3 AR

Radical formation

heat

R-O-O-R 2 R-O-

Radical addition to vinyl siloxane

5 5 00 SN

R-O- + Sitr o —Sid
J 7 R—O—/_
Formation of alkylene bridged siloxanes

A RGO e A I Ak S bt

Sifw o V}:Si
RO_/_ o+ CH3—SI‘Q’\" -R-O Si“’i""

Peroxide Cure Characteristics 45

e vulcanizationat T=120 ° C

FHEL1200C UL EIFUE N

+ compounds with long pot life

TR AT AR T

- yellowing with certain peroxides

A Lol =AY T B i R

— post cure mandatory to remove
e Bl

— side products from peroxide catalyst

[l 4k 2 7= A /D B B R B R B )
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RTV-2, LSR AND HTV SILICONE RUBBER IS VULCANIZED BY
PLATINUM CATALYZED ADDITION CURE il a2 = S BR AL 45 5

Addition Cure Characteristics

A £ 3 35 22 200°C 0 Fl 4L

/\ﬂ B R B A
x\( vulcanization at r.t. to 200°C
/ & s

Si-H group I Pt catalyst, f#E{t.7 + high rea(?tlon ra_te SRR L
Si-H# vinyl group | heat # + no peroxide split products, TCEIF=¥)
LImE + defined network formation (selectivity)

[P 225 &5 g ] il
+ high transparency =% B
+ low shrinkage (RTV-2 vs. RTV-1) &% %g
— sensitive to catalyst poisons (sulfur and
nitrogen compounds, heavy metals)

B 5
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RTV POLYCONDENSATION
PR ERTV

X CHs GHs X
Y-SiiX__+ HO-Si . Si-OH _+ X-Si-Y
| 1 | I
¥ CH, CH, X
[ -2 HX
X CH, CH,; X
Y-Si -O-Si-O W\,\Wsli-o -Si-Y
X CHgj CH, X

> X= —N—R Amine
I
H

> X= —0—C—CH, Acefate
I

O
> R
¥= —0— N=C< Oxime
I
0 R

> X= —0—R Alcohol

Characteristics £ 5

Polycondensation RTV silicone rubber

require external humidity for cure at

room temperature. 45 KEHRTV LK IE

H BN E S S RN

+ room temperature curing =Rk

+ low equipment investmenti% £ %1%

- humidity 7 ZREZ5 kW
- by products EI7=¥)

- curing slow Fifkf418
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Processing of ELASTOSIL® LR T &

Processing advantages T2t

> Short cycle times)& A%
> Fully automated processing4: H 3l L. 2
> Mold with up to 128 cavities# = [ {1287\

> No costly pre-treatment or mechanical
~ finishing ¢ 7 Tl 4b 7

> Combination of hard and soft materials

ARV S &

> Complex geometries possible

AR AR
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LIQUID SILICONE RUBBER PROCESSING OF ELASTOSIL® LR@;%
ELASTOSIL® LRG AR BRI IN T T2

Injection molding / Process technology E%8 / il T3AR

Curing behavior #ifbi7T A
5. (
4
- J
0

0 25 50 75 100 125 150 175 200
Temperature [°C]

Torgue [MPa]

(1) Metering device for (3) Static mixer FH&IRE %
A-and B-components  (4) Cooled metering screw
AB A5 it A ETHE IR Delivery forms: 32z f3%
(2) Metering dev\is:g for (5) Heated injection mould Pails (Hobbocks) = 20 kg
pigment  ZiRHT R B B L Drums =200 kg

Curing characteristics  [E{k &1t
» 180 °C: 5-8 seconds per 1 mm of thickness
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EQUIPMENT OF THERMAL PALSTICS COMPARED WITH LIM
PRI IR 5 iR A A SR ST R EY

Thermal plastics #E Rl

- Material #/El: pallets Fiki

* Injection unit J£5T #. 7t Open loading;
heated screw FHECEUEERE, FERMEAT N4

« Mold:#%E:: heat runner; cooling
moulding ##AJiiE ; A AT

12/107/2005

il

Liquid Silicones rubber YRAREEIZ R

- material #/Kl: 2-component & Static mixer

WA EIFFFSRE

* Injection unit: {41 #.70: Closed loading;

cooling system % PR} dERMEAT A2

« Mold #E: cold runner and heating

molding #itiE; #Z! (160~200C)
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Agenda

Silicones and silicone elastomers

SR RS RER LA

Curing mechanisms and properties of Silicones elastomer

FEE AR S SR A D [ AT B B v e

Processing of LSR
WA N L L2

» ELASTOSIL® LR K-S iR AR RERS i
Wacker LSRR i /121

|[WACKER | ELASTOSIL® LR - Liquid Silicone Rubber Wifs#&& 2014/07/07 WACKER ACADEMY 18 of 29




LSR AR A
ELASTOSIL® LR

g BE 4 B8 Hi&

LR 3003 03-85 AR R OB B i == i
LR 3004  10-80 18 FH IRk ] £ 7R Mg R e R, SIRE ...
LR 3005 30-70 BHOETH S IRAL AR E AR U [E 1) B iR

LR 3013 50-70 i v 28 (TG 75 IR (R B 45 T AR Ty 1 [

LR 3015 50+ 70 iy 28 (G BB 461, o 75— kimAe AR E 4 T2 AL) 1k Bl (B 45%)

LR 3023  40-60 T AR IR (TG 75 IRk, 1 T 46 2 A% B A HI 2
LR 3038 20-50 P (B2 L IR AR Y, 2 LY
LR 3040  40-50 axEnk: ((C/ STk iit))

LR 3043  30-70 =R AN, WhYE

LR 3044 60 ey U, g A (PR [ £k 1) T 7K B
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LSR AR I
ELASTOSIL® LR

77 fh 4 R fERe Hi&

LR 3092 65 i 1 AT 2

IG5 45 738 (220°C / 22h < 30%)
E il (1SO 34-1 method A, #%Y) 94h / 220°C = 3 N/mm

LR 3094 60 T R JE &S

LR 3162 50 T

9 Ohm*cm, /&4 (B 5 BN 34 14)
Powersil 463 40 FHR

60 Ohm*cm, fIlRALEE > FLZEFHF:
Powersil 464 40 FHR

70 Ohm*cm -> H 25 HH [] 42 Sk A 28 i
Powersil 466 40 FHR

50 Ohm*cm -> HLZ5 74 45 4
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LSR AR I
ELASTOSIL® LR

Ema BE 1 Fi&
LR 3070  10-60 A (FTRS PA/PBT) YA A, B, ZIhREZ FHt
LR 3071  30-60 A (FDA, BfR compliant) Perlator® i X 2%
LR 3072  30-40 B B JRUSHT 6 4 FH 5 4
LR 3074 60 T ¥4 145 Y AR 3
LR 3076 50+ 70 MR 2 (R B 1) T
LR 3077  30-50 Ak PC/IPBT L
Silpuran® 6700  40-60 B=y7 4, ATk PBT
ISO 10993 #1 USP CLASS VI conform
Silpuran® 6701  30-50 BRIy IR PBT
ISO 10993 A1 USP CLASS VI conform 58 8
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LSR RAIERR
ELASTOSIL® LR

Mg EE 4 g8 &
r

LR 3170 35 ERG AR (UL 94, VO, )

FLR 3900 40 + 60 SRR (D0 S, TC 7% — IR BRAL AR B 45 T AD) B

FLR 3905 40 + 60 SEERR (1B ) P R
r

LR 7661 50 EiEHH, Otk 1IR &
r

LR 7663 45 BB, O LIRS, AL BAH [EIKL =% B T
r

LR 7665 50 AN, 1EL 1R A, ASBAHIERLE
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LSR AR I
ELASTOSIL® LR

Oil content | 20 Shore A | 30 Shore A | 40 Shore A | 50 Shore A | 60 Shore A | 70 Shore A

1% . LR3841/50
 LR3842/50

204  LR3842/40

3%

© LR3843/30
4%  LR3844120  LR384430  LR3844/40 LR3844/50

Housing or
connector seals

! 7%
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ELASTOSIL® LSR HE&il AR AR 2 ELR 3065

2
1 —
_+—
L -
O;: ........ :ﬁ._:‘?:::*::::::::::::
50 100
drag speed [cm/min] 190 g slide weigth
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—o— LR 3005/50
—— R 3003/50
—o— LR 3065/50
—=— LR 3841/50
—— LR 3844/50
- A - LR 3841/50 after

one week

- A - LR 3844/50 after
one week
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SILPURAN® — Medical HTV for general purpose application
BRARHTVEST REBRR

Standard grades Fr#ESE 2

Pt-cure 2K molding S SILPURAN®8020/40-70
Pt-cure 2K extrusion P SILPURAN®S8030/40-70
Peroxide-cure &AW molding/extrusion #&/FFH  SILPURAN®8060/40-70
High-tear grade = §i#iZs 2

Peroxide-cure extrusion Eigan SILPURAN® 8461/60
Low surface friction grade 1% B8 #52 22 $r &5 2%

Pt-cure 2K extrusion Fr SILPURAN® 8630/60

Pt-Catalyst batches %A 145
SILPURAN® Curing Agent M (for 2K moulding grades)
SILPURAN® Curing Agent X (for 2K extrusion grades)
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SILPURAN® —Medical LSR for general purpose application
BHAERTLSR

Standard grade Fr 2% %%
LR, Pt-cure injection molding SILPURAN® 6000/05-70

High-tear grade = $i#iss 2k
LR, Pt-cure injection molding SILPURAN® 6400/40-60

Low surface friction grade I%3< [ BE 525 2%
LR, Pt-cure injection molding SILPURAN® 6600/40-60
Healing-free grade heal [ H &r%5:2

LR, Pt-cure injection molding SILPURAN® 6610/40-80

Self-adhesive grades [ $5%45 4%
LR, Pt-cure injection molding SILPURAN® 6700/40-60
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SILPURAN® — Medical Silicone for Wound Care application

15 D4R EEORE

Designation

SILPURAN® 2100
SILPURAN® 2110
SILPURAN® 2112
SILPURAN® 2120

SILPURAN® 2130

Viscosity A
[mPa s]
34,000
18,000
11,600
31,000
1,100

Viscosity B
[mPa s]
35,500
54,000
11,500
30,500
1,000

Penetration
[1/20 mm]
Hollow cone
62.5 g; 60 sec

205
200
225
120
220
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Color

transparent
transparent
transparent
transparent

transparent

Pot life
at 23° C
[min]

73
70
76

22
74

System

addition-curing
addition-curing
addition-curing
addition-curing

addition-curing
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SILPURAN® — RTV2

{RiRAAL

Blending Viscosity \iscosity Final Final Tensile Elongation Tear strength
ratio Component A Component B hardness  hardness strength  atbreak  ASTMD G624 B
D=10s-1 D=10s-1 Shore A Shore 00 ISO 37 ISO 37
ISO 868 ASTM 2240

Designation A:B [mPa-s] [mPa-s] [Nfmm3] [%] [N/mm]
SILPURAN® 2400/18 1:1 1,700 1,700 =0 20 0.5 400 1.4
SILPURAN® 2400/25 1:1 3,500 2,000 =0 25 1 550 1.7
SILPURAN® 2400 1:1 1,800 1,800 7 55 1.7 550 2.4
SILPURAN® 2420/30 1:1 2,500 3,500 =0 30 1.7 500 3.5
SILPURAN® 2420 1:1 2,500 3,500 12 60 3 600 12
SILPURAN® 2430 1:1 8,000 10,000 20 - 6 500 24
SILPURAN® 2440 1:1 15,000 10,000 30 - 6 400 22
SILPURAN® 2445 1:1 10,000 10,000 40 - 6 400 15
SILPURAN® 2450 1:1 35,000 20,000 50 - 6 200 7

These figures are intended as a guide and should not be used in preparing specifications.
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Thank you for your attention!
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