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Silicone Rubber - Chemical Structure

C|H3 C|H3 C|H3
H,C=CH — Si — O + Si — O + Si — CH=CH,
CH, CH, CH, ' Vinyl
n endgroups
(normally
used for
crosslinking)

m inorganic backbone of alternating silicone and oxygen atoms

m organic groups attached to the silicone atoms

m High Bonding energy of Si-O bond: 460 kd/mol (due is substantial ionic
character); for comparision: bonding energy of C-C is only 345 kJ/mol
Intrinsic UV resistant

m Molecular weight of single molecule (n) determines the consistency

Bl 2.7 # ek 30

v

w+ &3 kR (hydrophobicity) o # % ek + H 2 5 5

N

7
FETE e YRS &G 5 A KRR 0 oW 2.8 b aS
SRR B AR 0 # FF RS A L ALY ik o

Special Property - Hydrophobicity Transfer

m migration of molecule groups from .
the bulk silicone to a foreign .
poliution layer on the surface

m this transfer works for longer than .

the technical lifetime

o ©
; \\ silicone rubber

pollution layer

Polymer chains with low

- . molecular weight (LMW
hydrophobicity to a pollution layer content) o

silicone rubber transfers its

Bl 2.8 # ¥+ Rk
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i Ep et B d %8 F1 (Room Temperature Vulcanizing)# i& 3
% % 71 (High Temperature Vulcanizing) ° 4@ 2.9 @ # % & &
G AP A ERNE S RE Y LA

Silicone Rubber Material — Different Types
three general grades:

Room Temperature Vulcanizing 348/
Liquid Silicone Rubber LSR

High Temperature Vulcanizing

Bl 2.9 #%HFaei

AR Euagk o R AT 'ﬁ At pﬁ%rﬁ‘ﬁé‘;""%ﬂﬁ@]"]‘ S }EJ%,

A
4

T it B & mF hE ¥ (Sheds)#hek 48+ X + 8 $h (core) > 15

tpBgafLopgiz(Rod) > A X BT DR L FSBH

R o
cRAlER T REmI L C RFI0E > HEEEE AT L

’ —
L

B R 2 P B R AT P TR S st AR B 8
FAERERT P EMAT & RERS B ehiicM 2100 20

% (fittings) £ * ki B+ H4E  C FERAF R AL hg iz
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(Rod)F m&enip & » B3 @ & FRICFSTEIAFTEE
%%@ﬁ,éﬁﬁﬁoa%@@@ﬁﬁﬂﬁﬁj%%ﬁ%@,Q%%
v mBRROUFH LT -

fittings . i

housing

rod (glass fiber e

0 ot \
reirnorced epoxry)

210 Réms ¢ i

BRI RAFEEE A B 2. 11

Rod

Production Pultrusion (endless)

Glass content ca. 60....70 %

E-Modulus 34°000...37°000 N/mm?

Intrinsic tensile strength 800...1000 N/mm?
Maximum diameter 100 mm

Phenomenon of brittle fracture solved with an
appropriate design and choice of material

B2 11 5 pkmsasd
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® j2e¢ 7 (hollowcore) BIFARARIFLE > ¥ 13 4o PUR i

W RS IR R BET 2 B oW 212

Silicone Rubber — Main Requirements as Outdoor Material

« UV Resistance

* Tracking Resistance

* Hydrophobicity as Key Property

3. L T rAATHR S

B rATHES B g EFF T4 ;Y kR LR
T RA- o BYIBEEIIEL > FEE D

- HGISE R EDT FH 3™ Housing #3158 04 2 SF6 4 %2 -
B THgEsgmdRp . i %% Housing P hF &
oo 37 Housing 2 fe 4 A SRR FAp i 0 £ 4% Housing »
B TR E- BRHFHRYI YT E - X TR
FERErATHEL D BRI GSM 2 FRHED N F 2

Housing » % « i 7 % eF2 Bushing- m T HFeg £ 3B ¥ cr4 F 1
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e ;iﬂ {-i
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A Bushing B Contact System
C Insulating-and field controlling part D Housing

B 2.13 #i'@ > AT HH A"
dF R AT AR AT FETE N AR WIT R
3t Housing BB K ZF % » ¥ HZT R G- B | PFFo T3 FTK G a0
BEZEZ ERAOTHREFR B AT FL R Y R

245kV 1T R R E B AR F o * S AcR] 2,14 -

Bl2.14 sz > AL HFH AP ARJ/L KA
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# AAC(A1]l Aluminium Conductor) 3 #& Kk 2Ez% o p mﬁ%?ﬁﬂﬁé«
Pl 5 U4BEE L A H P o - SR T LKE RE R4 ke 4R A
ACSR(Aluminium Conductor Steel Reinforced) & & %k ZEzk o ¥
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SR LTS R 0 T T R B B SSRGS R > FlA T 1
ACERE R4 o

(=) TACSR

FAESE R R A0t 00C P PR R M F hR R - FREAHE
Ao #dc i (annealing) *ofb € 3 875 R0 £ EEA D F o
Bl G 6 P B R ERE o A G PIYERNE A L2 300CT R 0 3

<,

faFR

N

IJ%?I:}ISO

=)

typical annealing curves for aluminium wires

Annealing of 1350-H19 Hard Drawn Aluminum Wire

. \\ HT\\-:\W

150C \1;
~

.
76 | \

“ Remaindng of Initial Tensile Strength
=

T

G5

an - -
0.1 i 10 100 1010 100010

Exposure Time - Hours

B 3.1 484 cndgic i s )iy
Fl oo FEHERATEI0C m - RAERDFFERHREAR R

30T AR R R EADTHER BT ETIRAETEED

P AR ERUERP LAY Bt b s KA
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FAEMR o Ehp o A B E o 2 L A Ae o 45 A TACSR(Thermal
Aluminium Conductor Steel Reinforced) @ % A|@t#i48 & & 2. % ¥
ﬁ%ﬁﬁéﬁﬁﬁﬁ%%&lo

thermal-resistant aluminium alloys

alloy tensile strength conductivity max. lemperature operation

i min (kg/mm?) % IACS) continuous | emergency
HAI 16,2 61,0 90 120
S8TAI 16,2 50,0 150 180
60TAl 16,2 60,0 150 180
KTAI 229 55,0 150 180
UTAI 16,2 57,0 200 230
ZTAl 16,2 60,0 210 240
XTAl 16,2 58,0 230 310

# 3.1 B4 E £2 F1E
TACSR 42 % AL A BB 2 % T F Dl RMEATH o @ * > Bldw o S e
FEAN MKV S o ST B AR O0 E A > Flizd L iR

345KV & > 4 B4 * TACSR -

N

— AL d AR AR R R B RFEREER 5 100°C ehat
B oS ARERA o FL Y B R FEE LR PER Y g R T e

B A BERERTELF 7 - LR AL A

0 75 TACSR BB A % > 3 B R4 F RS AT X 2E
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(=) GTACSR

TRAEROFFERLER X T RFERDMRP R EREUE R
B AR o hARSE S 2 VRIS (gap) 0 WA R
7| wf £ 4 oo 48 2 2 GTACSR (Gap type Thermal Aluminium Conductor
Steel Reinforced) » @ %t GTACSR 4@ 3.2

Gap Type Conductor

traditional Design

_— — Round Wires

Special
Grease T

T Trapezoid Wires

Space (Gap)

High Tensile Steel Core

Bl 3.2 # 520 GTACSR #i8
G s R S ACSR & dt 4R S TACSR > @l - w2 L
Era ot PRIMREEZM R EZNE > P EHERE LR
@ﬁ%%%%@ﬁ’%wﬁﬁ@gkﬁﬁﬁﬁﬁo
GTACSR #_t ¢t Ry dEsi & g cnficy » 53 B 3.3 & 42
BARA AR 2 B AR e PSRN L ARG R (grease ) o

e RAERG LT RS S Mo RAERT § R WS
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®l 3.3 ®Wig GTACSR -2

ACSR =% & ¥k x #ic(thermal expansion coefficient)® 4% < £7 4%

B AR e 4 TR R 2 A Sen i

X
I

P 4w B2 AP SUE R & & dhip B R il gl

GTACSR 3 4R per » 5 o Ak iRl - dpal g LA Axie ™ e
TR AR GEA A RS o i RS 2 T 2 gap 145
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grease o s Tpd | B o

% GTACSR ¥-&cri@ i f & 3 *““f MPFE R AEEMA KT 2 SRR
4 (tension) ° F' HE X R E (compression) @ & F¥ i ¥ 40 e M
SH A AT F THRGE R IEFR GRS Bov E R PR G
11.5x10°/°C -

% GTACSR $-&ueid # 8 & lﬁ*“ﬁfﬁfﬁmzﬁ'_i AR 22 A s e PR
A 475k 4 (tension) @ B P i HA NN G507 5 d 4w BARSUFH £
NN R PR BT 0 TR G R B Blic: - 4K ACSR gk
B ik a8 20x10°/°C o

IR S S ?ﬁfsﬂfﬁﬁﬂ?ﬁfi?ﬂ\ R ETEH S FHER

dE o WRAEE SN E S FIR T D FR e R gLk o @ f 2 RE

IS

B iR €& %8 fL5 #3542 (Knee point)

NS

» BB MPF > GTACSR 2 4E4 k 7 5k 4 > § GTACSR 2t 23t 45 3%+

Y
—=

- HEe ?f‘ﬂ’ F - i REe2 s BEERLSFE > 23145
FHMEELE R E AR ﬁ% R ARAY AR b s AR A drihem T
i R o

r2 4 GTACSR m?f‘ﬁ*al FRAENEAP P A KT R
AT o A 4 BB Y L FA R ARSI RE > B DA s R

FoAeR 340 B et B A E
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) 3.4 1L GTACSR m”f M

Wt GTACSR ehitr e 5 e % > Adpa g ddncchgap 2 B> § 4
¥ o grease #h¢ BAEE P 0 R B LA B HLE o4 B AR
% 474k grease 375 o § o % GTACSR Hi2 Bl 3.5

Gap Type Conductors
TREFINASA — SAPREM design

4. Aluminiom Wires

2. Grease

o

L. High Tensile Stee! Wires
3. Aluminiuom tube

] 3.5 3 % e GTACSR Hik
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Boar i 2 GTACSR & * ﬁ??ﬁfs’ﬂﬁﬁ(tensioning machine) »
FATIREMRL A TR ARG - BFRER 4 A etk
TN RS T CERT BT

1% ¢ G- 4nuf % ACSR B aR— % > % GTACSR %t ¥ 1 > Tors

R R A ATEER 5 B2 T0% 0 4B 3.6 °
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] < EFh /A

FIGURA M1

B 3.6 =~ aEsmz %’F’%ﬂi‘ﬂfﬁ
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