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Lignostone® Transformerwood®

High-performance insulation components
for oil filled power transformers
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Lignostone®

Laminated densified wood
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For almost one century Rochling 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 Lignastone® Transformerwood®.
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Our standard range
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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.
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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

® Potential rings

e Pressure blocks

e Fasteners
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Multi-sectional pressure part
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Power transformer with
Lignostone® Transformerwood®
insulating parts

iy Lignostone® Transformerwood®
24 2 41 1

(672 MVA /525 kV)

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



Material description
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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:
e Good electrical insulation properties

e High mechanical strength at
low specific density

e Easy and fast to dry

e \/ery good oil absorption

Red beech peeled veneers (Fagus sylvatica)
11 3B P Jig I F Al (Fagus sylvatica )
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Key to identification Partial discharge test (PD)
B d e £ R RO % B W & (PD)

PD test set-up

PD # 3l &5 1 A 0 |
o«
'\00(“ :
Lamination
direction Distance of
Key to identification Jok FE 7 ) electrodes
= (= 10 mm
RRREE T8 £ o . 1 B 5
o 10 mm
N
Key Explanation /,,/’/ /,/’/
#E W . - 4
5 — mm
L Low density Specific gravity: Sizes of the test sample
Degree of - 3
density . #5 0 el M g FE Al ST
EEER M Medium density Specific gravity: 110130 g/em’
o 2% B S
H I:';I'jl_g;densny igef;;lﬂc gravity: 1,30 140 g/om?
i) [RENs- a4
Lamination 1 pgrallel
5 45 T
I crosswise
TEER
X tangential
W ) ) )
et Testing of PD under oil (Shell Diala D)
Veneer LE ¥ H P AT PD A WU (Shell Diala D)
thickness 2 > 2 mm
2R E A
Test results
Resin RIS
= E3 Resin for electrical applications T
WHH?@E! %%Zﬂﬁf{ﬂﬁ ?M?zlzablty
99 % et
>
p’ AAA ,’{
VanasT Field strength E at 3,3 kV/mm " / /.“
) ; . B4 A
quality (SQ) Standard quality ~ Onsetof PD: A
-y = =) W = (PDY
7 R A5 FH 53 30 8 HR ) / /A
L o I 11 5 3 E -
Fullfills the requirements of |EC 61061 . A
T A IEC61061 [ 22k // Z
/ 7
Field strength E at 4,7 kV/mm " // /
(HQ) High Quality CECRONAE S
B A R 8 8 e W (PD)
CRCETE E‘ %ﬂf°
Surpasses the requirements of IEC 61061 1% L
i i IEC 61061 [ 225k 2 8 & B 6 7 88 2
Field strgngth at the onset of PD (kV/mm)
Field strength E at 5,1 kV/mm " A4 J5 8 it PD (kV/mm) I (1) 5 it
N ' (1) Weibull distribution - Veneer grade SQ
(TQ)  Top Quality L o Cumuetive frecuency
T 2% }ﬁ 1E R Bj( H W & (PD) (2) Weibull distribution - Veneer grade HQ
i f 3 9 E - ®  Cumulative frequency
Surpasses by far the requirements of the {8) Weibull distriution - Veneer grade TQ
|EC 61061 Cumulative frequency

i 2 8 ik IEC 61061 M 223k
(Source/ % ¥} >k i . University of applied sciences — 4 [ 58 7 44 4 B 72 K %)

1 1% probability Weibull distribution. The measuring sensitivity for all measurements of PD was < 2 pC
Weibull 73 A #E % 1%. X 57 47 PD 9 4 11y 00 4 R B < 2 pC

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

~%: LIJ2E3(SQ) & X :
% - PP RAXEE - BREE 22mm - WRER - bR
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Technical Data i Ll/2-E3*%  MI/2-E39%  LI/2-E3%  MII/2-E3% LX/2-E3299% MX/2-E329%°)
¥ A 2 ¥ 9ChING (S0} (HQ)(TQ) (SQ)(HQ)TQ) (SQIHQLITA) (SQHQMTQ) (HLT)  (HQ)(TQ)

Designation

o 1EC 61061 P1R P4R C2R C4R T2R TAR

DIN7707  KP20212  KP20214 KP20222 ~ KP20224  KP20242  KP20244

Standard  Sample Unit parallel packed cross packed tangential packed
) size B A AT R R T FREXE K W U0 2 05 1 )2 R
bR R R
Y =
Specific gravity IEC 61061 - g/cm? 0,85 1,25 0,95 1,25 0,95 1,25
& IEC 67061: IEC 61061: IEC 61061: IEC 61061: IEC 61061: IEC 61061:

0,7-0,9 1.2-1,3 0.9-1.1 1,213 0.9-11 171

500x20x20 mm

Flexural strength 1)) L DIN EN Support — \|Pa 140 200 110 130 130 180
- =l 3R B 1S0 178 fzdli;“agrge%
2 320mm
"
= i Modulus of elasticity in flexure ')?) L DINEN Eoogig)ézoﬂrtmm GPa 11 16 9 11 1 13
5 = THHERE 1S0 178 il;éaggeﬁ_
4 1 "7\-{‘
= 320 mm
=
Q
§ Compressive strength L DINEN ~ 10x10x10  MPa 100 120 200 230 120 140
KR B ‘ ‘ 150 604 mm 55 90 70 90 80 100
0il absorption IEC 61061 - % 30 7 25 7 25 7
8
Su
Sip Moisture content IEC 61061 - % 5 5 5 5 5 5
E‘gﬂ Ko & &
8
.Eg
=
o
Operating temperature limit DIN 7707 - “© 105 100 105 100 105 100
T 16 ¥ B % R
Volumen resistivity |EC 60093 - Qxcm 10" 10" 10" 10" 10" 10"
BN B B
Electric strength 90 °C L IEC 60243 - kv/  SQ:45 SQ: 45 SQ: 45 SQ: 45 HQ: 50 HQ: 50
o o 98 B 3mm HQ: 50 HQ: 50 HQ: 50 HQ: 50 TQ:55 TQ:55
TQ:55 TQ:55 TQ:55 TQ:55
2
=
ug’nﬂ Electric strength 90 °C |EC 60243 - kv/ SQ: 70 SQ: 70 SQ: 70 SQ: 70 HQ: 80 HQ: 80
s o oF R B ‘ ‘ 25mm HQ: 80 HQ: 80 HQ: 80 HQ: 80 TQ: 90 TQ: 90
s TQ:90  TQ: 90 T0:90  TQ:90
g w
= 100x100x10
Dissipation factor 50 Hz |EC 60250 mm tand 0,01 0,01 0,01 0,01 0,01 0,01
MTEHEBFEREE 25°C oil impreg-
nated
B
100x100x10
Relative permittivity IEC60250 ~ mm & 3,7 4.1 37 41 3.7 41
A XA B E oil impreg-
nated
bl
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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.

4) 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).

7) 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.

# &

1) 771 A, AR LT Y 6 5 T RE 1 .

2) HUBK S, J5E DI ik HR Bk T o AR AR AR

3) TE LA L AT NE b 250 08 B L L RRE A
PIZ o EHURR S T, 20k RS S AT
B o AT HUBORT R I, 4% 1 IEC 61061-2
CH 3 ) M, RAHLmaz.

4) AT JZ T b T B T 2T 2 b <0k 20 %

5) WY U1 T 1) J2E S BA AR i) £F 2k B AR 0k 20 %o

B) BATZE T D) £ T7 1 R SR AR T A 5T (HQD
ANTG G b Je (TOD 45 4

T) SPAT 2 B T3 10 10 )2 S AR AE 5K T XA 5 A b 25 AT
A R AT

|| =50 o 47
| =sEEEL
L R T (R A

e R URE U B, BR AR AR BT A IR R D)
HWE P, A HRAHAT .
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Fasteners

E OB

Lignostone® Transformerwood®
Fasteners properties:

e Good electrical insulation properties

Lignostone® Transformerwood®

B A

o A G RE ) UF

e High mechanical strength o LA 5 S5 v
e Resistant to transformer oils, o i A% s A 1 g
weak acids and bases 5 1 Rk v
e Corrosion resistant o {iif Ji5 it 1
* Non magnetic LR /IR
Lead support Threaded rods
S5 and nuts

U5 RE A
U AT




Lignostone® Transformerwood® square nuts are Lignostone® Transformerwood® P ff 4% &}
available in M8 —M24 withh=dandh=2d (M8-M24, h=d F1 h=2d) & FEA .
ex stock.

Standard range square nuts

VY £ R BE B HE 57 5
Nominal diameter
BEBRR
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® W28, Raalbk T A
Transformerwood® nuts in addition to EHE- AN W Sy | &l\ th, ¥ T ]8R 40 R
those listed metric sizes in inch <} 477 Lignostone® Transformerwood® 18 +f .

thread sizes.

FEPR RO WAR R P A

Special sizes can be produced on
request.

Threaded rods
L

Standard nominal diamet
M8 — M24 ex stock

Standard length: 1000 mm

Other sizes upon request.

b e R T -
M8 — M24 (& FE A8 B

FrE B . 1000 mm
Al RO R AT
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Fasteners

EOE

Tensile strength

Lh R E
. . - . Used test set up
N Id t Nut height Nut height
i iR R i 1% T Load | Pulling speed: 5 mm/min
h=1d h=2 d Clamping length: 250 mm
A4 FH B0 A 0 R
M8 2700N 4500 N B AP E & 5mm/min
M10 3000 N 7000 N Nut D fi A & 250 mm
M12 6000 N 12000 N ég
H
M16 12000 N 21000 N Loadl
M20 16000 N 28000 N
Average values
M24 20000 N 32000 N
A
Starting torque
TTEHAE
Non lubricated thread Oiled thread
R L e ERERCYE Eoe
(SAE 30)
Nominal diameter Nut height Fy (N) Fy (N)
BMEHR 12 & & 2
=1xd 1700 2500 Average values for the starting
torque Ma and the Pre-load Fv
h=2xd 2,0 1700 3,0 2500
h=1xd 5,2 2500 6.8 00 TR MRIRURL ) B
M10 " F F ¥ 90
h=2xd 5,2 2500 7.0 3500
h=1xd 8.5 3000 10,4 4100
M2 h=2xd 8.5 3700 13.8 5500
h=1xd 25,0 6100 32,0 10100
M h=2xd 25,0 6100 32,0 10100
h=1xd 33,0 9500 56,0 15300
M20
h=2xd 33,0 9500 56,0 15300
h=1xd 40,0 12000 64,0 17500
M24

h=2xd 12000

17500

40,0 64,0

Round rods

B ##

Lignostone® Transformerwood®  Lignostone® Tra
rods are available in a diameter ¥ (H 4 6-28 mm,
of 6-28 mm available with a Fr K FE 2000 mm)
standard length of 2,000 mm BHERZ .

ex stock.
F”f/;‘F SRR 2 P

Special sizes can be produced
upon request.
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A'reliable power supply is vital for locomotives.  HLA=feJi gt N AR H I . KA AN R Gk
We are a system supplier offering fully N, HL L 4R T A B A A e U
assembled components for traction transformers. [ 3% 1 « & AT A6 LB 58 B = 10 4% 2F R i 2
These parts provide an extremely high level of AR . HETAELRIK, TR
electrical insulation combined with very good G (B Midel®7131) dr, 45 3 L)
mechanical strength. They are successfully used ¥ W [ o

since decades in mineral oil and synthetic ester
e.g. Midel® 7131.

Insulating components with Durostone® Fasteners

A7 Durostone® i 42 1 1) 46 % 34 1
v

Traction transformer of the Velaro Rus, Siemens

Velaro Rus (15 175~ ) 42 fit /¥ W L 42 A2 I 4




Lignostone® Hybrid
Lignostone® i & #1 £l

e red beech veneers

o I FBRE AR

e phenolic resin

o T e W i

e glass fibre reinforcements

o I I AT 4 I R

T

Glass fibre reinforcements

B AT o 1 9R



Lignostone® Transformerwood® Hybrid

Lignostone® Transformerwood® {& & # ¥

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.

BHFEZFS A5

Lignostone® Transformerwood® (1 f5 K £t 7 A = L WL A 38
Pl & 2 IR B B4 o 57 A0 2 W] R ) b i i A N
JE B AT Y SER T, AU SR KT T 40 %.

e 78 ) AR T %% N T Lignostone® Transformerwood® i 45 44
BE, A LR B E

o By K o) AR s Ay

© 2 JH I L R A%

o R ML 4R AR IR A

o b AR e A

o R Rl AR F 4%

Lignostone® Transformerwood®

& A AR A AR A

o (5 RO AR A R 4% P11 DL 558 32 1 v

o Verk PR AL B AT REPE . AT A 1 gk A ROST B AIG e
(A s & 02D

o N FIE & AR

1€ & Lignostone® Transformerwood® & & #4 8L, 410, 45
DI T ) 2 R A M OB IR TE N, R A R AE 7= T A 11

Lignostone® Transformerwood® & & i 44 .

TR U T R B R, AR AE PD (A

Power transformer with
pressure rings

Lignostone® Transformerwood®
MX 2-E3 Hybrid

W ER R Ty AR

J& 2% K H Lignostone®
Transformerwood® MX 2-E3
MEREw B
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@ ROCHLING

Rochling Engineering Plastics SE & Co. KG

Réchlingstraie

49733 Haren/Germany

Tel. +49 5334 701-0

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

Rochling Machined Plastics

161 Westec Drive

Mount Pleasant

PA 15666/USA

Phone +1 724 696 - 5200
Fax +1 724 696 - 5300
rmp@roechling.biz
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

Richling 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

FEOERRES (L FRAF

R A R R 93 5 IR A 26 B

M : 200021

HEL 3% +86 021 51176360
fEE. +86 021 51177963
ris@roechling-plastics.com.cn
www.roechling.com
www.roechling-plastics.cn

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

Rochling 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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