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Lignostone® Transformerwood®

High-performance insulation components
for oil filled power transformers

BbicokonpoussoauTesibHble U30ONIALNOHHbIE
AeTanu AnA CUNOBbIX MACJIAHbIX
TpaHcdopmaTopoB

Lignostone®

Laminated densified wood
CnowucTana npeccoBaHHanA apeBecuHa
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For almost one century Richling Engineering Plastics KG has been
manufacturing the insulation material Lignostone® Transformerwood®
for use in oil filled transformers.

This outstanding material enjoys an excellent reputation within the
international transformer industry.

What is special about Lignostone®
Transformerwood®?

Selected red beech veneers from highest quality are used
Of all known timbers the wood of the red beech (Fagus sylvatica)
has the best electrical and mechanical characteristics with respect
to the use as insulation material in oil-filled transformers.

These trees only grow in Europe. The peeled veneers used for
Lignostone® Transformerwood® are subject to stringent quality
specifications and come from sustainable forest management.

Large dimensions up to 4,200 x 3,400 mm

Large sheets and tangentially layered rings allow the production of
large-sized, one-piece components, such as pressure rings and
beams, with high mechanical strength and exact specific weight.

Utilisation of modern hydraulic presses with

very close press tolerances

Sheets with tight tolerances minimize the need for further
processing. In many cases planing or sanding is not necessary.

Moisture content <5 %

The lower moisture content reduces the drying time during the
vapourphase and thus saves energy and costs. In addition, it reduces
the risk of corrosion of metal parts of the active part of the trans-
former. You are buying wood, not water!

Fast oil absorption

Due to its continuous capillaries Lignostone® Transformerwood®
can be dried very quickly and filled with oil air-free. This reduces
the energy consumption and makes Lignostone® Transformerwood®
resistant to high-voltage.

100% metal detected

During its manufacturing Lignostone® Transformerwood® is tested
with modern metal detectors up to four times on potential dangerous
metal inclusions. Each veneer is metal checked.

Own high-voltage and materials laboratory

Réchling has its own laboratories for performing mechanical and
electrical testing (up to 200 kV under ail). Thus our products always
meet international standards.

World-wide machining centres

Réchling has its own machining factories, warehouses with semi-
finished products and qualified partner companies on the spot
worldwide. This allows personal counselling, short routes and
quick delivery times.

We are 1S0 9001:2008 certified

Our Quality Management System has been certified since 1994 and
thus ensures our continuously high product and service quality and
process reliability.

R&D in cooperation with the University of Osnabriick

Unlike any other supplier in the world, we have sound, scientifically
exact evidence regarding the electrical properties of our materials.
We work closely with the High Voltage Laboratory of the Hochschule
Osnabriick — University of applied sciences, where we obtain PD
values of Lignostone® Transformerwood®.

Ha npoTaxeHnu yxe noytn cta net komnaxua Rochling Engineering
Plastics KG npou3BoanT 130AAUMOHHbIA MaTepuan «Lignostone®
Transformerwood®» anA NpuMeHeHNA ero B MacnAHbIX TpaHCdOpMaTopax.
3TOT OTAMYAIOLLMIACA OT BCeX MaTepuan Npruobpen OTNNYHYI0 penyTaumio
Ha MeX/yHapOHOM PbIHKE TPaHCHOPMATOPOCTPOEHNA.

Yem otnmnvaerca Lignostone®
Transformerwood®?

OTGOpHbII GYKOBBI IWINOH HAMBLICLIErO Ka4ecTBa

113 BCex 3BECTHbIX BAOB APEBECKHI, ApeBecuHa byka (Fagus sylvatica)
NMEET Hanayylne aNeKTPUYECKNE N MEXaHUYECKNE XapaKTepUCTHKN
OTHOCUTENbHO NPUMEHEHIA €€ B KA4YECTBE U30NALMOHHOTO MaTepuana

B MacnAHbIX TpaHcthopmaTopax. Micnoneayemsle ana Lignostone®
Transformerwood® cnuibl AepeBbeB, NPOU3PACTAIOLLAX TONMBKO B
EBpone, noanexar XecTKoMy KOHTPOMIO Ka4ecTBa U NOCTaBAAKTCA
TOMBKO U3 3KONOTNYECKNX NECHBIX XO3ANCTB.

Bonbwme pasmepsb go 4.200 x 3.400 mm

Bonblune nUCTbI U TaHreHLMAMbHbIE COUCTbIE KONbLa NO3BONAIOT
N3rOTOBUTL 113 LIENIbHOTO Kycka G0NbLLINX Pa3MepOB, HanpuMep, NPeccyio-
LLMe KOMbLA 1 Banki BbICOKON MeXaHU4eCKOM NPOYHOCTM M aBCOMOTHO
TOYHOrO YAENbHOTO BECa.

MpumeHeHue rugpaBnnYecKuX Npeccos

C TOYHbIMU JoNycKamu

JIMCTBI C KECTKUMM 0MyCKaMI CHIKAIOT 3aTPaThl B AabHeMLLIEe 06paboT-
ke. B 6onbLNHCTBE CNyvaeB MOXHO UCKN04aTb PaboTbl N0 0OTOUKE 1AM
WANOBaHMIO.

CopepxaHue BnaxHoctn <5 %

He3aHaumTensHoe coaepkanue BAaXHOCTI MOHMKAET BPEMA CYLIKM 1,
TakuM 06Pa3oM 3KOHOMUT 3N1EKTPOIHEPT MO U 3aTPaTbl. [oNOAHUTENBHO
CHUX@eTCA prck 06pa3oBaHNA KOPPO3IM Ha METANMINYECKUX AeTanAx
aKTUBHOW YacTy TpaHcdhopmaTopa. Bbl nokynaeTe ApeBecuHy, a He Boay!

bbicTpoe macnonornaweHue

Matepuan Lignostone® Transformerwood® Ha 0cHOBaH!M CBOMX CKBO3HbIX
KannunApoB MOXHO O4eHb ObICTPO 06E3BOXUTH W BaKyyMHO NPOMUTaTh
Mac/noM. 3TO CHIXAeT 3aTpaThl Ha SNEKTPOSHEPr o 1 AenaeT Lignostone®
Transformerwood® BbICOKOI 3N1EKTPUYECKOV MPOYHOCTH.

100 % npoBepeH Ha MeTanNMYecKne BKNIOYEHNA

Bo Bpema npoussoacTea Matepuan Lignostone® Transformerwood® fo yeTbipex pa3
NPOBEPAETCA COBPEMEHHbIMM CUCTEMaMIt OBHAPYXEHNA METaNNa Ha BO3MOXHbIE ONacHble
METANMYECKue BKM04eHIA. MPOBEPABTCA KAXIbil YCTaHaBAUBAEMbIV LNOH,

CoGcTBeHHbIe JaGopaTopumn No BbICOKOMY HanNpPAXEHMUIO 1
matepuany

Komnarua Rdchling umeeT co6cTBEHHbIE 1a60PATOPUM N0 NPOBEAEHWIO MEXaHUYECKHX 1
ANEKTPUYECKYX METOA0B vcnbiTarws (a0 200 kBT npu macne). Takum 06pa3om, Halm npo-
[IYKTbI BCEr/1@ 0TBEYAIOT UHTEPHALMOHATTbHbIM CTaHAapTaM.

OGpabaTbiBaioLyne LLEHTPbI BO BCEM Mupe

Komnatua Rdchling ¢ cobcTBeHHbIMI NepepabaTbiBatoLLMMU NPEANPUATUAMM, CKNaZaMu
3aroT0BOK M KBaNM(ULMPOBAHHbIMIA NTAPTHEPCKIMY KOMNAHVAMI Ha MECTE BO BCEM MHpe.
3J70 M03BONAET NMYHbIE KOHCYMLTALMM, KOPOTKIE NYTU 1 BbICTPbIE CPOKY NOCTABKI.

Mol cepTudmumpoBanbl no crangapty 1ISO 9001:2008

Halwa cvctema MeHeXMeHTa o KayecTsy cepTucduumposana ¢ 1994 1 rapaHTvpyer Hau
MIOCTOAHHO BLICOKOKAYECTBEHHbI NPOYKT 1 CEPBHC, @ TAKXE HAZLeXHOCTb TEXHOMOrMYe-
cKoro npouecca.

WUccnepgoBaHme u paspaboTka COBMECTHO

¢ yhuepcutetom B r. OcHabpiok, Mepmanua

ABNAACH, NPaKTU4ECKI EAMHCTBEHHbIM NOCTABLUMKOM BO BCEM MIIDE Mbl 06naiaem
060CHOBAHHbIMI, HAY4HbIMM TOYHBIMYU 3HAHUAMM OTHOCUTENBHO 3NEKTPUYECKIX XapaKTe-
PUCTYIK HaLLux MaTepuanos. K Tomy e Mbl TECHO COTPYAHMYaeM ¢ nabopatopueii
yHusepcuteta B OcHabpioke, [epMatua, N0 BBICOKOMY HAMPAXEHMHD, F/E HaM OnpeaensioT
3HaYeHNA M3MEPEHIA YacTUyHOi paspaaku ana Lignostone® Transformerwood®.
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Our standard range

Hawa nporpamma nocraBkm
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Sheets

Standard size:

2000x1000x10t0120 mm
2000x1200x10t0120 mm
2000x1300x10t0120 mm
2000x1600x10t0120 mm
2400x2000x10t0120 mm

Other sizes on request.
Maximum size: 4200 x 3400 mm
Thickness up to 300 mm

Coil clamping rings
Single piece up to 3400 mm

in diameter with tangential or
crosswise lamination.

Thickness up to 300 mm

Pressure beams

Single piece up to 5500 mm
in length fully machined.

Thickness up to 300 mm

Fasteners

M8 — M24 ex stock
Standard length: 1000 mm

Round rods

Standard length: 2000 mm
Diameter 6 to 28 mm

Machined
components

The fabrication of CNC machined
components as per drawings is
our strength.We utilize versatile
modern CNC, special and
automatic machines.

Mnutbl

CTaHpapTHbI hopmar:

2000x1000x10 = 120 Mmm
2000x1200x10 - 120 Mm
2000x1300x10 = 120 Mm
2000x1600x10 - 120 Mmm
2400x2000x10 - 120 Mm

[Llpyrue pasmepsl no 3anpocy.

MakcumanbHblit pasmep: 4200x3400 mm
Tonuwwm+a 300 mm

Mpeccyowme Konbua
Konbua anametpom o 3400 MM M3roToBNEH-
Hble 3 LIeNbHOTO KYCKa C TaHreHLManbHbIM

WK C KPEecTO0OPa3HbIM PacroNoXeHUeM CNoeB.

Tonwwna 300 Mm

Mpeccyowme 6ankum

LlenbHble 10 MakucyumansHon annHel 5500 Mm
NOMHOCTbI0 06paboTaHHble.

Tonwwna 300 Mm

CoeaAnHNTENbHbIE
3NleMeHTbl

M8-M24 co cknana
CraHpapTHaa anuHa: 1000 mm

Kpyrnbie cTep>xHn

CranmapTHaa anuta: 2000 Mm
[nameTp 6-28 mm

loToBbLIE
n3penvs

/13roToBNEHME CMOXHbIX FOTOBbIX U3LENNIA MO
yepTexam ABNAETCA Hallen CUNbHON CTOPOHOA.
[1nA 3TOro Mbl UCNONb3YEM COBPEMEHHbBIE MHO-
FOCTOPOHHME CTaHKM C MPOrpaMMHbIM yrpaBne-
HIEM, CMELManbHble MallUHbI 1 aBTOMATbI.




Over the decades Lignostone® Transformerwood®
has proved an indispensable construction and
insulating material, particularly for power and
distribution transformers and ideal for these
applications.

Common components made of Lignostone®
Transformerwood® are:

e Top and bottom coil clamping rings or
multi-sectional pressure parts

e Platforms

e Pressure beams

e | ead and cleat support
e Step blocks

e Shield rings

e Potential rings

e Pressure blocks

e Fasteners

Multi-sectional pressure part
CerMeHT NPUXMMHOTO KoflbLia

OcobeHHO B 0611aCTY CUNOBLIX 11 PACTIPEAENNTENbHBIX
TpaHCOPMATOPOB YXe HA NPOTAXEHAM AECATUNETUNA
Lignostone® Transformerwood® ABnAeTcA HeobXxoau-
MbIM KOHCTPYKLIMOHHbIM M30/ALIMOHHbBIM MaTepuanom
11 naeaneH ana aToi 0bnacTy NpUMEHeHNA.

TunnyHble AeTanu uaroTosnsemble 13 Lignostone®
Transformerwood®:

° BerHMe 1 HUXHME npeccytoLye KonbLa nnn
COOTBETCTBEHHO NPECCYIOLLIME CEMMEHTbI

© [1nathopmbl

e [TpeccyioLye 6anku

© [1naHKK KpenneHna W1HONPOBOAOB
e CTyneHyaTble bpycku

e [loTeHUManbHble KonbLa

© Hak/oHHble KonbLia

o [NpeccyioLne CermeHTbl

o CoefiMHNTENbHbIE 31EMEHTI

Step blocks
CrtyneHyaTble 6pyckn

Power transformer with
Lignostone® Transformerwood®

insulating parts
CunnoBble TpaHchopMaTophl

C M30NALMOHHBIMI AETaNAMM
13 Lignostone® Transformerwood®

Tangential laminated coil clamping ring
TaHreHUMansHo CronucToe NPUKMMHOE KOJbLO
(MX/2-E3, 1,300 kg, 2900 x 2590 x 100 mm)




Material description
OnucaHme matepuana

Lignostone® Transformerwood® is a laminated
densified wood according to IEC 61061.

It consists of red beech veneers, which are
joined together with thermosetting synthetic
resins under high pressure and heat.

Lignostone® Transformerwood® is characterized
by the following properties:
¢ Good electrical insulation properties

e High mechanical strength at
low specific density

e Fasy and fast to dry

e \/ery good oil absorption

Red beech peeled veneers (Fagus sylvatica)
Bykosbilt wnoH (Fagus sylvatica)
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Lignostone® Transformerwood® - 370 cnoucTan
NpeccoBaHHaA ApeBECHHa, COOTBETCTBYIOLIAA
TpebosaHuAm cTaHaapTa [EC 61061. 3ToT maTepuan
COCTONT 113 BYKOBOTO LUNOHA, CKNEEHHOr0 TEPMO-
aKTWUBHOW CUHTETUYECKOW CMONOI Nog, AeNCcTBUEM
BbICOKOIO fIaBNEHA 1 Tenna.

Lignostone® Transformerwood® oTnanyaeTca
CNeLyIoLL/MN CBOICTBAMM:

© XopolJan anekTpruieckan n3onaLuna

© BbicoKan MexaH4eckan NpoYHOCTb Npu
He3HauNTENbHOM CreuudruieckoM Bece

© Xopoluee 1 6bICTPOe NpockixaHne

© Bbicokoe macnonornatleHne

[l = crosswise
Il = kpecToobpasHoe

| = parallel
| = napannensHoe

X = tangential
X = TaHreHumanbHo

Different laminations
PasnnyHble cnow



Key to identification Partial discharge test (PD)
YcnoBHble 0603HaYeHuUA

TecT Ha yacTu4Hbie pa3paabl (YP)

PD test set-up
Metoa ucnbitauna YP

/\i 100 mm |

1
700 « :
Lamination
direction Distance of
Key to identification Hanpasnenwe electrodes
£ cnoa 10 mm
YcnoBHble 0603Ha4YeHuA £ PaccTonHMe
o Mexay
g 31ekTpogammn
10 MM
Key  Explanation /,—”/ "
Kp. 06. MoacHenne : 4
Si f the test sam%50 o
L Low density Specific gravity: 1zes 0
Degree of - 3
der?sity JlerkonpeccosatHan MA0THOCTb: 0.75-1.10 g/cm Paawepbl o6pasiia
CreneHb ckatud  pa Medium density Specific gravity: B
CpenHenpeccoBaHHan [noTHocTh: AR Lengrem
H High density Specific gravity: B s
BbicokonpeccoBaHHan [noTHocTh: 0= 1 At
Lamination ] parallel
Pacnonoxenue napasnensHoe
cnoes ]
" crosswise
KpecToobpasHoe
X tangential
aHreHunansHo . . .
Tenrenans Testing of PD under oil (Shell Diala D)
Veneer KonTponb YP B macne (Shell Diala D)
thickness 2 (T
TonwwmHa wnoHa
Test results
Resin Resin for electrical applications Pe3ynbTaTbl ucnbiTaHUA
T G E3 Cmona fnAa NpUMeHeHA B 3N1EKTPOTEXHUKE Probability
BepoaTHocTb
Standard quality  Field strength E at 33 kV/mm"
Veneer CraHpapTHoe onset of PD:
quality (SQ) «avectso Hanpsxetue nona E npu uameHeHnu
KavecTeo WnoHa YacTnyHoro paspaga YP:
Fullfills the requirements of IEC 61061
Oreeyaet TpeboBaHuAam cTaHaapTa I[EC 61061
High Quality Field strength E at 4,7 kV/mm "
Bbicokoe kayecTBo  onset of PD:
HQ HanpsaxeHne nona E npu nameHeHun
( ) yacTuyHoro paspaga YP:
Surpasses the requirements of [EC 61061
HamHoro nyywe npeabABnAemMbX Tpe60BaHMIA
ctanpapta IEC 61061
; Field strength at the onset of PD (kV/mm)
Top Quality Field strength E at 5,1 kV/mm " H nonA npu P (kB/mm)
Hausbiclwee onset of PD:
(TQ) Ka4ecTso Hanpaxetne nona E npn nameneHnm
YacTnyHoro paspaga YP:
Surpasses by far the requirements of
IEC 61061
HamHoro nyywe npesbAsaAemMblx Tpe60BaHuI
ctaHnapta IEC 61061 Source/Ucrounuk: University of applied sciences — Yhusepeuter r. Ochabpok, lepmanua)

1 1% probability Weibull distribution. The measuring sensitivity for all measurements of PD was < 2 pC
1% BEpOATHOCTY pacnpedeneHna no Benbbynb. YyBCTBUTENBHOCTE M3MEPEHUA ANA BCEX U3MEPEHUI YacTh4HOI pa3pAakn TE pasHa < 2 pC

Example: LII/2 E3 (SQ) means:
Low density — crosswise lamination — veneer thickness = 2mm — electric type — Standard quality

Mpumep: LII/2-E3 (SQ) 06o3navaer:
NerkonpeccoBaHHbIi — KPecToobpasHoe PacMoNOXeHUe CNoes — TOMLLMHA LLMNOHa > 2MM — 3NeKTPOTIM — CTaHAAPTHOE Ka4yecTBo
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Technical Data
TexHun4yeckue gaHHbie

Specific gravity
MnotHoCTb

Flexural strength ')’)
Mpo4HocTb Npu n3ruée

Modulus of elasticity in flexure ')’)

Ha u3ru6

Mechanical properties
MexaHuyeckmne XxapaKkTepucTuKm

Compressive strength
MpoyHoCTb Ha cXaTune

0il absorption
MacnonornaweHue

Moisture content
CopepxxaHue Bnaru

Operating temperature limit

Physical properties
Dusnyeckne xapakTepucTMkm

Volumen resistivity

MOAYﬂb ANaCTUYHOCTU N3 UCMbITAHUA

L LIf2-E3*%  MI/2-E3°%  Lll/2-E3®  MII/2-E3*
Rachling  (50)(40)T0) (S0}(HQ)TQ) (SQIHOLTO) (SQUHALTE)  (HOTQ)
P1R P4R C2R C4R
KP 20212 KP 20214 KP 20222 KP 20224
parallel packed cross packed
MNapannenbHoe KpectoobpasHoe

Designation

0Go3navenme 1EC 61061
DIN 7707

Standard  Sample Unit
Hopmbi size Enun-
ucnbita-  Pasmep  yuya
HuA o6pasua  ,one.
penua
|EC 61061 - g/cm®

L DIN EN
150178
DIN EN

L 150178

L DINEN

‘ ‘ IS0 604

IEC 61061

IEC 61061

DIN 7707

TemnepatypHble rpaHuLbl Npu pa6oTe MaTepuana

|EC 60093

Cneunduyeckoe 06beMHOE CONPOTUBNIEHNE

Electric strength
MpoyHocTb Ha npo6oi

Electric strength
Mpo4HocTb Ha npo6oi

Dissipation factor
(DakTop AM3INEKTPUYECKMX NOTEPD

Electrical properties
AneKTpUYECKUE XapaKTepucTuKi

Relative permittivity

90 °C L IEC 60243

90 °C ‘ ‘ |EC 60243
50 Hz |EC 60250
25°C

|EC 60250

OTHocuTenbHoe AU3ANEKTpUu4ecKoe 4ncno
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500x20x20 mm
Support distance  |\|Pa
PaccToanne
MeXzy onopamu
320 mm

500x20x20 mm
Supportdistance  Gpa
PaccToaHne
mexy onopamu
320 mm

10x10x10  MPa

mm
- %
- %
p— OC
- Qxcm
- kVv/
3mm
- kVv/
25mm
100x100x10
mm tan
oil impreg-
nated
MPOMNUTAHHbIN
macnom
100x100x10
mm €
oil impreg-
nated
NPONUTaHHbIA
macnom

pacnonoxeHue cnoes

pacnoioxeHue cnoes

= =

0,85

IEC 61061:
0,7-0,9

140

30

105

1012

SQ: 45
HQ: 50
TQ:55

SQ: 70
HQ: 80
TQ:90

0,01

3,7

1,25

IEC 61061:
1,213

200

100

1012

SQ: 45
HQ: 50
TQ:55

SQ: 70
HQ: 80
TQ: 90

4.1

0,95 1,25 0,95
IEC 61061: IEC 61061: IEC 61061:
0,9-11 1,2-13 0,9-11
110 130 130
9 1" "
200 230 120

70 90 80
25 7 25
5 5 5
105 100 105
(D2 10" 10"
SQ: 45 SQ: 45 HQ: 50
HQ: 50 HQ: 50 TQ:55
TQ:55 TQ:55
SQ: 70 SQ: 70 HQ: 80
HQ: 80 HQ: 80 TQ: 90
TQ:90 TQ:90
0,01 0,01 0,01
3,7 41 3,7

Lx/z_E3Z) 3)5)6) Mx/Z_E3 2)3)5)6)

T2R

KP 20242

(HQ)(TQ)

T4R

KP 20244

tangential packed

TaHreHuuanbHoe
pacnosioXXeHue cnoes

1,25
IEC 61061:
11713

180

140
100

100

1012

HQ: 50
TQ: 55

HQ: 80
TQ: 90

0,01

4.1



Remarks

1) Direction A, the fibers of the outside veneers must run in the
longitudinal direction of the specimen.

2) Mechanical values depend on the average ring diameter.

3) Corresponding reduction and safety factors are to be taken

into account when dimensioning insulating components.

For mechanical loads please consider the support span to

thickness ratio. For the performance of the mechanical and

electrical tests the specimens were treated according to

IEC 61061-2 Item 3.

Parallel laminated types contain up to 20% transverse

fibers.

5) Tangential laminated rings have up to 20% radial grain.

6) Tangential laminated rings we manufacture only in

High-Quality (HQ) and Top-Quality (TQ).

Parallel laminated types must be present in the tension

zone at least four longitudinal layers.

=

~

‘ ‘ = parallel to the lamination
= perpendicular to the lamination

The data mentioned in this brochure are average values

ascertained by current statistical returns and tests. The above
data is provided purely for information and shall not be regar-
ded as binding unless expressly agreed in a contract of sales.

Mpumeyanua

1) Hanpasnexue A, BOTOKHa HapyXHOrO WNOHa PacnonaraiTca B NPOAONbHOM
HanpasneHuu 06pasua.

J13MepuTenbHbIe 3HaYEHNA MEXHMECKOT NPOYHOCTI 3ABHUCAT OT CPEHero
JMameTpa KonbLa.

My pacyeTe U30AMpYHOLLMX ETANEN HYXHO Y4UTbIBATH COOTBETCTBYIOLLME
K03chULMEHTHI YMEHbLLUEHIA 1 (hakTOps! Ge3onacHocTu. Mpu MexaHu4eckux
Harpy3Kkax cnegyerT y4uTbIBaTh COOTHOLLEHNE PACCTORHWA MEXZY Onopami i
BbICOTOVH A€TanM. [I1A POBEACHUA MEXaHUYECKOTO U 3NeKTPUYECKOro
TecToB Bbimu 06paboTatbl NpoBHble 06pasubl no ctaxaapTy IEC 61061-2 . 3.
4) TlapannensHo ynoxXeHHble TUMbl cogepxar Ao 20% nonepeyHbix BONOKOH.

5)  TaHreHumManbHo ynoxeHHsle konbla coaepxar Ao 20% paauanbHbix
BOJIOKOH.

TaHreHLManbHble KoNbLa U3roTaBAMBAIOTCA UCKNIOUUTENBHO TONBKO
HauBbicluero kadectsa- High-Quality (HQ) unw Top-Quality (TQ).

Y napannenbHo YNIOXEHHbIX TUTIOB, B 30HE HATAXEHHA, JOMKHO ObiTb He
MeHee YeTbipex NPOA0AbHbIX CII0EB.

2

3

6

7

| | = napannenbHo K Hacnoexuto
= BEPTUKa/bHO K HAaCN0eHNo

YKa3aHHble 3HaYEHUA ABNAIOTCA CpefHNMM 3HA4YEHUAMM, rapaHTUpyemble Ha
0CHOBaHM MOCTOAHHOrO CTATU4ECKOr0 UCMbITAHNA U KOHTPONA. I fakHble
3Ha4eHnA OTHOCATCA TONbKO K MH[il[]pMaLlMHM N0 3aKynke 1 K KOMMep4ecknm
00A3aTensCTBaM BEAYT TONIbKO HA OCHOBE CMeLnanbHoro cornatlexua.
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Fasteners

COGAMHMTeanbIe ANeMeHTbl

Lignostone® Transformerwood®
Fasteners properties:

e Good electrical insulation properties
e High mechanical strength
e Resistant to transformer ails,
weak acids and bases
e Corrosion resistant
* Non magnetic

CoeanHUTENbHbIE 3/IEMEHTbI
Lignostone® Transformerwood®
XapakTepucTukm:

e XopoLlee 3neKTpuyeckoe u3onupylolliee
CBOWCTBO

® Bbicokan MexaHM4eckan NpoYHOCTb

© YCTOl41BbI NPOTHB TPAHCHOPMATOPHBIX
Macen, cnabbix KUCAOT U LWenoYen

© Koppo3uoHHOCTONK e

® AHTUMArHUTHbIE

Lead support Threaded rods

Mnakn kpennexua and nuts
LKMHONPOBOAOB Faifiki 1 cTepxXHM
¢ pe3s6oit




Square nuts
YeTbipexrpaHHble rauikm

Lignostone® Transformerwood® square nuts are YeTbipexrpaHHble raitkn Lignostone®
available in M8 — M24 withh=dandh=2d Transformerwood® noctaBnaoTCA CO ckNnaga
ex stock. pa3mepami 0T M8 - M24 ¢ h = d.

Standard range square nuts
Mporpamma nocTaBKku YeTbipexrpaHHbIX raek

Nominal diameter
HomunanbHblit guameTp
M8 14 20 10

M10 19 27 10

M12 24 34 12

M16 32 45 16

M20 36 51 20

M24 46 65 24
On request we produce Lignostone® Mo cneynanbHOMy 3anpocy Mbl M3roTaBnNBaeM
Transformerwood® nuts in addition to raiiku Lignostone® Transformerwood®, nomumo
those listed metric sizes in inch NPUBEOEHHBIX BbILIE METPUMECKUX Pa3MEDOB,
thread sizes. TakxXe B [IOAMOBLIX pasMepax peablbl.
Special sizes can be produced on CneuunanbHble pa3mepsl U3roTaBAUBAIOCA N0
request. OTAENEHOMY 3anpocy.

Threaded rods
Crep>xHu ¢ pe3bbon
Standard nominal diameter:

M8 — M24 ex stock

Standard length: 1000 mm

Other sizes upon request.

CTaHpapTHblE pa3Mepbl:

M8-M24 nocTaBnAKTCA €O CKaza
CraHpapTHas gaunHa: 1000 mm

Ipyrue pasmepsl no sanpocy.
/ Réchling Engineering Plastics | 11



Fasteners

CoepunHuTENbHbIE 3J1IEMEHTbI

Tensile strength
MpoyHOCTb Ha pacTAXXeHune

Homunanbhbiii anamerp Boicoa raek

h=1d
M8 2700 N
M10 3000 N
M12 6000 N
M16 12000 N
M20 16000 N
M24 20000 N

Starting torque
KpyTAwmin momeHT

Nominal diameter
HomuHanbHblit guametp
M8

M10
M12
M16
M20

M24

Round rods
Kpyrnbie cTep>xHn

Lignostone® Transformerwood®
rods are available in a diameter
of 6-28 mm available with a
standard length of 2,000 mm

ex stock.

Special sizes can be produced
upon request.

12 | Rochling Engineering Plastics

Nut height

BbicoTa raek

h=1xd
h=2xd
h=1xd
h=2xd
h=1xd
h=2xd
h=1xd
h=2xd
h=1xd
h=2xd
h=1xd
h=2xd

Kpyrnbie cTepxHu L
Transformerwood™ npeanaratcs
€0 CKN1aa AMaMeTpoM 0T 6 /10
28 MM 11 CTaHAAPTHOR ANUHON

2.000 mm.

CneluansHbie PasMEpbl U3roTaBu-
BalocA No QTASNBEHOMY 3anpacy.

Nut height
BeicoTa raek
h=2d

4500 N
7000 N
12000 N
21000 N
28000 N
32000 N

Non lubricated thread

Average values
CpegHvie 3HayeHua

He cma3annan pe3boa

2,0

2,0
52
52
8.5
8.5
25,0
25,0
33,0
33,0
40,0
40,0

1700
1700
2500
2500
3000
3700
6100
6100
9500
9500
12000
12000

Oiled thread

Cma3anHan peab6a

(SAE 30)

RS

3.0
3.0
6.8
7.0
10.4
13.8
32,0
32,0
56,0
56,0
64,0
64,0

2500
2500
3200
3500
4100
5500
10100
10100
15300
15300
17500
17500

Used test set up
Pulling speed: 5mm/min
Clamping length: 250 mm

[TPMMEHEHHOE MCMbITaHME
CkopocTb HaTAXEHNA: b MM/MUH
[nuHa 3axuma: 250 mm

Average values for the starting
torque Ma and the Pre-load Fv

CpenHee 3HaueHue KpyTALlero
MomeHTa MA 1 ycTaHoBneHHoro FV




Insulating components for traction transformers
N3onAunoHHbIe geTanu ANA NOKOMOTUBHbIX TpaHchopMmaTopoB

A reliable power supply is vital for locomotives.  ObecneyeHre NOKOMOTVBOB 31EKTPO3HEPrIel uMeeT

We are a system supplier offering fully OrpoMHOE 3HayeHue. Mbl ABNAEMCA NOCTABLUMKOM C
assembled components for traction transformers.  CUCTEMHbIM MOAXOAOM 1 MpeAnaraem KOMMNEKTYyioLne
These parts provide an extremely high level of [I1A IOKOMOTVBHbIX TPaHCOPMATOPOB B COGPaHHOM
electrical insulation combined with very good BIde. 3TV feTann 0bnafaloT BbICOKUMMU U30NMPYIOLLMA
mechanical strength. They are successfully used — CBOICTBaMM 11 NPV 3TOM UMEIOT BbICOKYIO MEXaHU4ECKYIO
since decades in mineral oil and synthetic ester ~ NPOYHOCTb. Y>Xe Ha NPOTAXEHUN AECATUNETUI OHY C 60Mb-

e.g. Midel® 7131. LUNAM YCMEeXom MCMONb3YIOTCA B MIHEPATbHbIX
Macnax u CUHTETUYECKIX 3MpaX,
Taknx Kak,

Insulating components with Durostone® Fasteners ~ Hanpumep,
/130NALMOHHbIE KOMMNEKTYIOWME C COeANHNTENb-  Midel® 7131.

HbIMW 3n1ieMeHTamu Durostone®
v

T—
Traction transformer of the Velaro Rus, Siemens_
JlokomoTuBHbIN TpaHchopmaTop oT Velaro Rus, Siemens




Lignostone® Hybrid

e red beech veneers
© byKoBblil LUNOH

e phenolic resin
® (DeHonbHan cMona

e glass fibre reinforcements
© ApmupoBaHme CTEKNOBONOKHOM

~
_

Glass fibre reinforcements
ApmupoBanue cTeKN0BOIOKHOM




Lignostone® Transformerwood® Hybrid

The innovation of a classic

One big advantage of Lignostone® Transformerwood®, over laminated
pressboard, is the higher mechanical strength. Rochling improved
this by up to 40 % by adding two FRP-layers.

Typical transformers, where Lignostone® Transformerwood® Hybrid
is used, are for example:

e Qil-filled power transformers

e Qil-filled distribution transformers

e Traction transformers

e Furnace transformers

e Special transformers

Benefits by using
Lignostone® Transformerwood® Hybrid:

e Higher mechanical strength without changing dimensions

e Possibility of design optimization in associated with high cost
savings by dimension reductions

e Reduction of size and weight

We produce all Lignostone® Transformerwood® grades also as
Lignostone® Transformerwood® Hybrid including tangential layered
hybrid rings.

Please ask for our technical data sheets including PD values.

WuHoBauum knaccuka

Bonbloe npenmyLecTeo Lignostone® Transformerwood®, no cpasHeHmio
C NaMMUHMPOBAHHbBIM NPECCOBAHHBIM KapTOHOM, ABNAETCA Gonee BbICOKaA
MexaHu4eckan npoyHocTb. Komnawuu Rochling yaanock yBennuuts ee
elle 10 40 % 3a cueT BBELEHNA ABYX CNOEB CTEKOBOMOKHA.

TunnyHbIMYM TPAHCHOPMATOPaMI, B KOTOPbIX UcronbayeTes Lignostone®
Transformerwood® Hybrid ABnaloTCcA Hanpuwvep:

¢ Cunosble MacnaHble TpaHcdopMaTopsl

e MacnaHble pacnpeaennTenbHble TpaHchopMaTopsl

® TAroBble TpaHchopMaTopbI

¢ [NeyHble TpaHchOpMaTOopS

¢ CneumanbHble TpaHchopMaTopsl

MpeumywecTsa 3a cYeT UCNONb30OBAHUA
Lignostone® Transformerwood® Hybrid:

e boree BbIcOKanA MexaHuyeckan NpodHOCTb NPU Takix Xe pasmepax

© B03MOXHOCTb ONTUMN3ALMI KOHCTPYKLIK, YTO NO3BOSAET SKOHOMUTH
PAcXo/ibl 3a CYET YMEHbLLEHUA pa3MepoB

® YMeHblUeHWe pa3Mepa 11 Beca

Mbl npon3Boaum Bee cTanaapThl Lignostone® Transformerwood®, B
TOM YicAe BKtoYas TaHreHUManbHo CnoucTbie rnbpnaHble Kosblia
Lignostone® Transformerwood® Hybrid.

Moxanyiicta, 3anpaluyBaiiTe Haluy cneundnkaumnm BKYAIOLLME AaHHbIe
no 4YP.

Power transformer with
pressure rings

Lignostone® Transformerwood®
MX 2-E3 Hybrid

Cunosoit Tparcchopmatop ¢ npec-
CYIOLMMM KONbLAMY 13
Lignostone® Transformerwood®
MX/2-E3 Hybrid
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@ ROCHLING

Rdchling Engineering Plastics SE & Co. KG

Réchlingstrale

49733 Haren/Germany

Tel. +49 5934 701-0

Fax +49 5934 701-337
info@roechling-plastics.com
www.roechling.com

Rachling Machined Plastics

161 Westec Drive

Mount Pleasant

PA 15666/USA

Phone +1 724 696 - 5200
Fax +1 724 696 - 5300
rmp@roechling.hiz
www.roechling-plastics.us

Roechling Engineering Plastics (India)
Pvt. Ltd.

201, A Wing, Leo Building,
24th Road, Khar West

400 052, Mumbai/India
Phone +91 22 4217 8787
Fax +91 22 4217 8700
info@roechling-india.com
www.roechling-india.com

Rochling Machined Plastics
Italia s.r.l.

Via Maja 5 - Zona Industriale
21051 Arcisate (Varese)/Italiy
Phone +39 0332 476011

Fax +39 0332 474112
info@roechling.it
www.roechling.it

www.roechling.com

Rochling Permali Composites S.A.S.

8, rue André Fruchard
B.P.12, Maxéville

54527 LAXOU Cedex /France
Tel. +33 383 34 24 24

Fax +33 383322318
info@roechling-permali.fr
www.permali.com

Roechling Machined Components
(Kunshan) Co. Ltd.

Composites Division

238, Chenfeng Road, Kunshan
Jiangsu 215300/P.R. China

Phone +86 512 5523 0176

Fax +86 512 5513 2183
rukui.wei@roechling-plastics.com
www.roechling.com

Rochling Engineering Plastics (UK) Ltd

Waterwells Business Park
Waterwells Drive, Quedgeley
GL2 4AA Gloucester/Great Britain
Phone +44 1452 72-7900

Fax +44 1452 72-8056
sales@roechling-plastics.co.uk
www.roechling-plastics.co.uk

Raochling Glastic Composites

4321 Glenridge Road
Cleveland, OH 44121/USA
Phone +1 216 486 0100

Fax +1 216 486 1091
info@glastic.com
www.roechling-glastic.com
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