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Silicone & Silicone history

I ME|22 FASI)R AL (0)e] HEH(..Si-0-Si-0..)2 Zetst e 5, I

| & E 4 (Polysiloxane)HlIE 2tetE2| FH, 01& 2 silicon

o SILICON : 774 o] H(/A7|3 ), U3s|Ao| 2= HIZ Y ME|E go|h, §83S

« SILICONE: £7]7|2 &2 3t 1‘11 (organo silicone)2t A S0| ZehE E2|H,
HEfo et oil(ME| 22 Y), rubber(ME|21F), resin(M | 22| Z) o2 FRE L
- #2|Z oil

CoHE222L2E HEHEAHEE2LE, HILEZE 2Y,...

- A2|2 Rubber
HCR, LSR, MMR, RTV, .....

- 4AlZ|2 Resin
intermediate resin(37HA|), LIE =22 H|0|A, O|F A E XN 2| HO|A
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Silicone & Silicone history

I A ME TS 19501 Euhof JHLE|U D,
1960\ACH Stto YAHAE| 2 D2o| 7|2EQl H0| Z0(R Er_l

-]
i
in
o
]
>

= DAAMBIZE(Solid Silicone): 42|22 Y2 M X3t 0|= XKt 7H2A
(E2fAB)SHO] O|2{E2E H2|2 187 ZURE M=

« HAMP| R (Liquid Silicone): A2|22YUS XX 0|= ZXN, 7tnK, FO0HE €0
High(mghsto] HAtME|E 1R AL E M=

Injection moulding
of Liquid Silicone Rubber

(liquid silicone caoutchouc)

on ARBURG ALLROUNDERSs

with dosing and mixing systems

A new rational process

‘\\ =

-

= X7| LSR(UMHAZ|Z) LIM System T+ 1960'ALCH =t
= Development in cold runner technology & mold design |

* Photo: ARBURG Automation serial production 19803
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- What is LSR 2K Injection Molding
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LSR(Liquid Silicone Rubber)

licone ciastomers

Business materials

High Temperature Vulcanisation Room Temperature Vulcanisation

Solid Silicone quic one Two Component One Component
/ R RTV-2 RTV-1

Condensation

Sn-Cat.
Peroxide Addition Addition Condensation
Curing Platinum-Cat. Pt-Cat. Sn-Cat.

oy
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LSR(Liquid Silicone Rubber)

« Two parts at 1:1 ratio

Base polymer in both parts: vinyl terminated silicone oll,
ViMe,SiO(Me,SiO),SiMe,Vi

 Filler in both parts:

« Catalyst in Part A: Pt compound(#=2uf)

* Crosslinker in Part B: * hydride containing silicone oll,
-(-Me,Si0)(MeHSIO-)-,

* Inhibitor#@st x|¥H)) in Part B

«  Additives(Z1E+E 7HA)
Part A Part B XIAMETERE Brand RBL-9200 Series
Vinyl polymer Vinyl polymer .
Filler Filler
Inhibitor
(B2HX|HA)
Pt-cat. Cross-linker
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LSR(Liquid Silicone Rubber)
‘Mixing rate’

« A : B=1:1F=Xo= 71 et8H &da 7I4H =4, =t

1A
>
m
=

« A > B =AH/7EO| S0{ZE ZR(F0HHS EtE=>
(B=HE A FAA & 5 U= E=X X BEL2

« A <B=BHN7E0EHZ B
(B2tE X[AHA7|= B
Hl“'*alm(”ﬂf% £
BA|7F Y°dH|& 0|+t

(A : B)+C(colorink) A, B H{gtA| ZE2IYAE FAUL E2 H[EH3E 2gH|0[A2
ZetY 30| AL Bhed @ LH|0[~ 0o ZefY At SIE et FUH|E0] 4%E A =T

82t F271 RO X[ AL, B=pot ZoLX] S + AL ¢

Part A Part B

Vinyl polymer Vinyl polymer

Filler Filler
Inhibitor
(B2HX[ A

Pt-cat. Cross-linker




LSR(Liquid Silicone Rubber)

olor Mixing rate

* (A : B)+ C(colorink)
ZEtYAS FUA+B+O Z2 H|ESE LU O| A EA )0 ZetPF, E=
5HS A O M| O|A(CIHE 7| 2 )o| ZHaty 3o} SiCi2te £ 2H| 50| 4%E HH =2
8t St RO X[ AU, B2t7t °'01'—f | 55 =+ ALt

. ME|E U3 MZAME FH LATHH S 4% 012 BY, 2% 0l BY FH)

- wacker :05~4%

- momentive : 0.5 ~ 2 %

- nusil :05~2%

Part A Part B

Vinyl polymer Vinyl polymer Color ink
Filler Filler Max under 4%

Inhibitr
REEINRENN )

Pt-cat. Cross-linker
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What is LIM system(LSR Package)

Mold Liguid Silicone Rubber
» hegiseretertrsal or with fluid; & Viscose fluid
8 w « 20 Liter Hobbock or 200 Liter drum
« ColdFm - « Mixing ratio 1:1, Kit matching
= hardened steel for Ities
= Yacuum

Color-ink(maxa%)

Injection Mclding Man:hine LSR Mixing Unit p——
. stant_iarq _Inje_ctlnn r\_ﬂnlﬂm m « pneumatic or hydraulic —

* special injection unit, & = 3 « material pressure ~ 200 bar messp | 60 ~ 80 bar

» optimized Non-Return Valve « Mixing ratio 1:1 additional color/adamve e

= Control Pump and Handling « Static mixer and pressure reduction




What is LIM system(LSR Package)

Processing unit

Dosing unit system

LSR shutoff nozzle

MEUs

. A

: '

AP { a
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UhillianT || Bottamfoid o < =

i " .o - SmartPower 120
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What is LIM system(LSR Package)
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What is LIM system(LSR Package)
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LIM system(LSR Package)

Water filtering unit

Water pressure
supervision

Vacuum pump

Plate type NRV
with spring screw tip

Screw without compression




What is LIM system(LSR Package)

SERVOMIX  MEXLIS

NEXUS servomix
Ol A8 JNESS

A% 38 05




What is LIM system(LSR Package)

DosIng system =

TEEPEE

Stable feeding

NEXUS dosing system

0 5 A 2t A

Unstable feeding

other dosing system

60
50

40

30 -

20
10

25

10

Suitable for 2K injection

o 2et et =Al

1 10 19 28 37 46 55 64 73 82 91 100

1 10 19 28 37 46 55 64 73 82 91 100
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Why to use LSR LIM system
o
o

Benefits of LSR LIM system(Lsr #| =242 43)

= T A=s H=33)

e Trusted processes(
TAHAIE| 2 AAFHFAL CHH|,
HMz=3’d0l cieh UKt 7HYo] =7tet A=

Melg = A= HIE AL,
(4M-'-|'EI7I- 20|35}, 4M: man / machine / materials / method)

J

o ed quallty (PHEHQl EX HZES%)
=AML 2 75

[ ]
'5
2=

N

olr
=
A
(]d
oA

24

. Cost saving / Economic process (2&8H|&
TAHAI G| 2 AAHEAL CHH|,

HE MmAtolo| WM A ol
Ar-sd ﬂ' Z2NA S S HIEET HY Vs
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2K Injection molding & ETC

2K injection (commonly called name)
Two different materials into different locations in the same mold

e 2C injection molding (C : color, component)

e 2M injection molding (M : materials)

e 2 shot injection molding :

e Multi component injection molding B
e Multi shot injection molding

e Multi-injection molding ML—_jA
e Over molding s

e Dual shot molding

* 2K injection molding (K: kunststoffe, T2~ E} 9|, &8} 2~E 9] =)
(The “K” comes from the German word “kunststoff” which means “plastics” )

3drit) 5 AL 2 Zo A A= “K-Show” 2] K 2] 1] = Z g} ~E

t
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- Why to use LSR LIM system
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LSR 2K Injection molding

What is LSR 2K Injection molding

Two different materials into different locations in the same mold

(22 SCoto F742e] Z+7| CHE A X7 CHE | Xl0,.... SHoteta 2E2 0| 2T H ok 220].)

- 2K A EEEE FIHX| R =L, MA
- 1K A EE2 2%
2Kt AFET| R EC

—— ——

transfer Index plate Rotary plate

Bt V.8




LSR 2K Injection molding

Where is LSR 2K Injection molding used

Products need LSR 2K injection molding(same without LSR)

(K ArE8d2 RIIX| B+ 7|5 E= 22E S5F5H0f 5t= M E0l AH2ECLh

 Product must be water-proof (&==28)7t 22 X E)
 Product must be moisture proof (& (L ﬁé)ol 2R S
 Product must be dust-proof (&X(E45%)0
« Product must be drop-resistant (E48X|(Z454) 2R JHI%)

« Product must have a variety of colors (Ct&st ZEl+H(FES,.)0l 22 XNE)
« Product need good grip and touch (£2 12z HXZd 22 XNEF)
 Product need anti-slip (non-slip, 0|0 YX| €2 XEF)

- Product need multi-layer (0121 2| 24 L2 N E)

Y (- corcrs (7
| Liquid Silizone Rubber Selution R&D 3\' ’




LSR 2K Injection molding

Where is LSR 2K Injection molding used

Membrane
Sealing gasket

Baby parts




LSR 2K Injection molding
Where is LSR 2K Injection molding used

Shower head
Housing seal

Rain Sensor

O
R RS




LSR 2K Injection molding

Where is LSR 2K Injection molding used

Water-proof
Housing seal

Housing gasket

B W




LSR 2K Injection molding
Where is LSR 2K Injection molding used

Rain sensor
Housing gasket

grip and touch

oy
Bl WS




LSR 2K Injection molding

Why to use LSR 2K Injection molding

Benefits of 2-shot molding 2K injection
odxol EX

=re
> O -
rlo ox

02 40 X IO o0k Jiok
o[> M ofo r 02 HI

e High Precision and stable quality 2 M
(2 HLUEet Xl ) CH 24 o]
HIZ7HK|
* Good structural strength and long service life & CHFSE A% =28
(F2 U8+ Z2)at oS, U +9) : Ch7ls 8

e Good appearance
(BET X, PSR HEIHK| Bt

 Great for mass production
(CH W Akojl OFF 92|, WAk E&, TR Ml ZZS T

== L5

[y W

2

e It lowers production costs and increases the value of composite products
(EEAZE Thz, TR JHAHI8 2 R0 58 HE2| 7HXE =Y + AUCh

N o concnS/ 4




LSR 2K Injection molding

Why to use LSR 2K Injection molding

Dis-advantage of 2-shot molding

eHigh cost than 1K injection mold
(CHAHE 2d B =2 29 71E H[8)

eHigh cost than 1K injection machine & equipment
(THAHE BCH =2 AFE7| 9 FH7|7| H|8)

eDifficult recycling
(5702 CtE A7t AEE|of o] 2 E&0| ofEAHLE, 715}

o
E2 EH 8 S0| 225X SHe =7t 21&= HE2| 0| 7tSsHH, Chro| &5

o
SXHH| 8 IG, AFEst =8 el S,,)af 1H| S2] 2Z0| O| 0N ZuHo 2= £XIH|E0| 2|+
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LSR 2K Injection molding

How to make LSR 2K Injection molding 1/4

e Mechanical coupling

(UME 2HEY, 75 Z(HH), EM (Z210|H) AL eteh

- i = = Process

. - ’

- LJ L j:j‘ (;,: Plastics Insert parts
- |

Preheating

(UM ES| YHEat HAY Z=E flol)

[ Inserts parts

A 4

Insert parts to mold

LSR injection molding

e LSR
Standard LSR with mechanical bonding

Bt V.8




LSR 2K Injection molding

How to make LSR 2K Injection molding 2/4

e Chemical adhesion using bonding agent(primer)

(QIME QHST, shet A, WA (Zato|H)E 0|8 M)

[ Inserts parts

* LSR

Bonding agent(Primer)

Process

Plastics Insert parts

Bonding agent(Primer)by spray, brusing,.

Preheating

(QIMES| WD WA ZotE SAs)

Y

Insert parts to mold

LSR injection molding

Standard LSR with chemical bonding

G
B W




LSR 2K Injection molding

How to make LSR 2K Injection molding 3/4

e Chemical adhesion using self adhesive(self bonding) LSR
(QIME QHEY, 3jtx FA, X7} HEE LSR 2 0|83 HEh

B - Heated
B  Cooled
P . Substrate
- Silicone
« I HEES LSR 2O AMEXIES/T8)
¢t £ Self bonding LSR2 1X} AIE510
. ‘ ME dEstE HH(Insert over molding)
* Insert
part
e LSR

Self adhesive LSR with chemical bonding

G
B W




LSR 2K Injection molding

How to make LSR 2K Injection molding 4/4

e Chemical adhesion using self adhesive(self bonding) LSR

(2-shot molding, 2}t HAf, X7 Hed LSR S 0| 8% HE)

Bl - Heated o DMAES 14 AFEME &

+ Cooled M & 0| & (transfer), 2L E T 0{Z|H(index plate),

L]
P - Substrate e o) g el . >
0 AFE7| 2| M (rotary plate), Self bonding LSR 2XtALE

+ Silicone

3 Inject silicone * Insert
part

1 Inject thermoplastic

Thermal
separation

2 Rotate

Rotating Fixed
e LSR

Self adhesive LSR with chemical bonding

oy
Bl WS
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self bonding LSR(X7}Eehd 2 abalg|

Packing(self bonding LSR)

« Two parts at 1:1 ratio
Base polymer in both parts: vinyl terminated silicone oill,
ViMe,SiO(Me,Si0),SiMe, Vi

)

 Filler in both parts:

« Catalyst in Part A: Pt compound(#=2uf)

* Crosslinker in Part B: * hydride containing silicone oll,
-(-Me,Si0)(MeHSIO-)-,

* Inhibitor@st x|¥A) in Part B
* Adhesion promoter(dxt£ oA, SilaneR)

e Additives(Z1E}&7HA)

Part A Part B
Vinyl polymer Vinyl polymer
Filler Filler

Adhesion promoter(& 220 A
Inhibitor(d st x| ¥ H|)
Pt-cat. Cross-linker

Y | =-conees




self bonding LSR(XI7HHetd A& A2 2

v

Mixing rate(self bonding LSR

« A: B=1:13=Ho2 71 8N (Zd2 BHEY, 7141H =248, ==ty el

+ A > B = AN E0| S0{Z AL (Fjt
(ZSHR| QAT BELE O 25

e A <B

« (A : B)+C(colorink) A, B H{RA| Z2}YIE S 42 H|ESE 2
4

2o P30 AL, BhEd 2 EH|0] A9

B M7t 20| S0{Z ZY(Z0
(HS KGR WHEYUSR

H| L Z2|0(F3tg B2l
MALSO{R| 7t BHCHE of 2 Cheiriat

=2
)
°

X
(=]

tob E

_—

L

F

>AEx= E0{F)
1

> 0]0
I Ar
o Q

=
0] SO0,
ﬁ&%m

-

Ot

7t ZOpX| =
OtX|X|= &

IS
LS

i
i

HT

i

2tatQl 3 8t St atE EQIH| 20|

82 S27t RO X[AL, Fot LOLEX] piE + ULt

Part A
Vinyl polymer
Filler

Pt-cat.

N—r

WaLX| MR WO E=> AFE XA E0{7)
23 M|7JO| Wotk| L, A" 2oy

10| LtEILIT,
=

o]~

%E HA L™

Part B
Vinyl polymer
Filler

Adhesion promoter (&%
Inhibitor(Zd stX| &)
Cross-linker

F Ol A)

5’\ b




rH

self bonding LSR(XI71H & A 4AE|2)

olor Mixing rate(selt bonding LSR

* (A : B)+ C(colorink)

Zetd3a s EQUA+B+O)T B2 H|HIS Y 2 'H1|0|*(u1IL A )e] Zetdd, =

Sd 2 S H| O] A (C M E A 20 2)2| Zerg3 POHHEPE FHIE0] 4%E E =™
82 H271 RO X[ AL, E=}ot °'01'—f | = = ALt

|0

+ HE|E HZAE FH o=@ 4% 01T =Y, 2% 0|2 =Y FH)

- wacker :05~4%

- momentive : 0.5 ~ 2 %

- nusil :05~2%

C.artlA | Cz.artlB | Color ink
.|ny polymer .|ny polymer Max under 4%
Filler Filler

Adhesion promoter(& %50 )
Inhibitor(Z=tX| ¢ A))
Pt-cat. Cross-linker

(*
SILIEDI'IERS
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LSR 2K Injection molding
How to make LSR 2K parts

Parts transfer Rotary plate

Index core plate

e

Liquid Silicone Rubber Solution R&D (A




LSR 2K Injection molding

Two-Shot Injection Transfer Process




LSR 2K Injection molding

f




LSR 2K Injection molding




LSR 2K Injection molding

Choice of materials(2 Xl & €4)

e Thermo-plastics
High temperature resistant types(Li 2 ZctA &)
PAG6, PA66, PBT, PET, PEEK, PMMA, PC, PPSU, PPA, ,,..

* GF(glass fiber) 10~50% (F 35 57} WE¥ 57 71438 F% 57

* TP mold temp: 60-160°C, LSR mold temp: 160-200°c

e LSR
Standard LSR with mechanical bonding

Self adhesive LSR with chemical bonding




LSR 2K Injection molding

Choice of materials(2 Xl & €4)

Bonding table (LSR / Substrate)
Self-adhesive B4E £ 12

ADHE SION AFTER INJECTION MOLDING (DINISO 813),adhesion strength in N/mm*
FLASTOSILE (R (R (R (R IR (R
3010110 3070/20 3010/30 3070/40 3070/50 3070/60
PAG Miramid VE 30 CW Leuna-Miramid 1R 15R 2R 13R
PA b Ultramid B3EG6 BASF 16R 4R
PAG Schulamid 6GF 30 FG4 Schulmann 18R
PA 6/6T Ultramid TLR 4355 G7 BASF 12R
PABIT Trogamid T5000nt Dequssa 15R SRD 3RD
PA 66 Miramid SE 30 CW Leuna-Miramid 18R 2R 16R
PA 66 Ultramid A3EG6 BASF iR 20R 19
PA AR Ultramid A3FGA hlark &N
I

D: Separation of rubber and substrate (172} L|HAZ2| 22|, M 4 af)
R: Tearing of rubber (12RO &, i AZ
0: No adhesion (B%Hd 81 8)
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LSR 2K Injection molding

2K mold:

Open cold runner (or NSS) with vacuum

(3
SILICONERS ( #73%3




LSR 2K Injection molding

Adhesion test (DIN 53531, & &HAE 28)

« Cohesive * Or: '
failure

« Adhesive "

fail
aiiure B - Substrate
B - Silicone

LSR exhibit full bond strength only after several days at room temperature
or after post curing to heat (ex: 1 hr at 100 °C).

77Le
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T H: A2 Z2(LSR) O|F

CONTENTS

2-platen-concept

THE CLASSIC FOR STANDARD PARTS.
Mold with two platens for standard mold concepts.
Perfect for O-rings, axial seals etc.

DER KLASSIKER FUR STANDARD-TEILE
Werkzeug mit zwei Platten fir Standard Mold Konzepte
Perfekt fiir O-Ringe, Axialdichtungen etc

Center platen /
3-platen-concept
FOR MORE POSSIBILITIES.

Mold with 3 platens for push-out & blow-out concepts.
Perfect for frame seals.

FUR MEHR MOGLICHKEITEN
Werkzeug mit 3 Platten fir Ausdriick- & Ausblaskonzepte
Wie zum Beispiel fir Rahmendichtungen.

Slider concept

THE MOLD FOR COMPLEX GEOMETRIES.

molded in.

DAS TOOL FUR K
Dank zusatzlicher
nnerh.

i g
Entfor

Thanks to additional movement against the closing direction
within the mold, components with difficult geometries are

ArE

‘A 7|= (LSR 2K-Injection molding)

Silicone & Silicone history

LSR (Liquid Silicone Rubber)

LIM (Liquid Injection Molding)

- What is LSR LIM system

- Why to use LSR LIM system

- LSR molding
2K Injection molding & ETC

LSR 2K Injection Molding

- What is LSR 2K Injection Molding

- Why to use LSR 2K Injection Molding

- How to make LSR 2K Injection Molding
Self bonding LSR (A7t e AaA2[32)
Introduction SILICONERS




SILICONERS

OHAIAMIBIE MY Z2MA SE2EM JS
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SILICONERS LSR FH|E

Liquid Silicone Rubber Solution R&D
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Liquid Silicane Rubber Solution R&D 9@;
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Liquid Silicane Rubber Solution R&D
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SILICONERS

LSR Hot mold

LSR Cold mold

de-molding unit

Inspection unit




SILICONERS

LSR Hot mold

LSR Cold mold

de-molding unit ¥ Y | T
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Inspection unit
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NEXUS dosing system
“ TRUEFLOW HIGH

PRECISION

CLOSED LOOP CONTROL PRECISE PROCESSING UNIT

SERVOMIX MEXLIS
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ServoMix X-20




Thank you for your attention

LSR Total Solution

Materials Provider

LSR Mold

SILICONERS

Liquid Silicone Rubber Solution R&D

FA AR BEA P MEE 171HZ 22
Tel : 032-675-5113
E-mail: siliconers@siliconers.com

(*
SILIEDI'IERS
|5

LSR Machine & Automation
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