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Electrical properties of laminated wood KP20222 (C2R) made of
birch from Zhalantun Tongde (China)
FL2% e A EEME AR BUZ FE A KP20222 (C2R) HLA M REIIR 1) 45

1. Summary ik

The measured KP 20222 material from Zhalantun Tongde shows an acceptable quality ac-
cording TUN 901074 for Traction, DT-Transformers and 110kV-Transformers.

From the electrical point of view the material should be limited like other material made from
birch to AC=230kV, LI=550kV test voltage level.

FLEEFEER KP 20222 AP RHE IR PY T R ARG H R 26 TUN 901074 #E47 7k, FL4h
R R A AR, TCHIAR RS I 110KV A8 He #1457 25k
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2. Measurements | &

Partial discharge (PD) measurements were tested at the High Voltage Laboratory in Nim-
berg. The measurements are carried out in a homogeneous field with a clearance between the
electrodes of 30mm. The specimen dimension was of 50 mm x 30 mm x 50 mm.

FEAE FE A0 R VG 11 IS8 2T 1R sl MR 78 AR AN 30 =K I3 5) 3758 R kT
Bl RSE 2 50x30%50 2K

PD inception J&BUIEH Breakdown T &
TNe:,.t Sﬁ?f' . E . E Event Loc in case of PD
pd pd bd bd
[KV] [KV/mm] [KV] [KV/mm]
1 8 100,0 3,3 BD -
2 18 120,0 4,0 150,0 5,0 PD BD
3 17 90,0 3,0 140,0 47 PD BD
4 15 - - 100,0 3,3 BD -
5 16 - - 120,0 4,0 BD -
6 11 120,0 4,0 120,0 4,0 PD FS
7 20 - - 130,0 4,3 BD -
8 19 - - 130,0 4,3 BD -
9 10 140,0 47 190,0 6,3 PD BD
10 12 - - 140,0 47 BD -
11 1 - - 110,0 3,7 BD -
12 4 110,0 3,7 150,0 5,0 PD BD
13 3 140,0 47 140,0 47 PD BD
14 5 130,0 4,3 150,0 5,0 PD BD
15 2 - - 110,0 3,7 FS -

3. Results £

According to our requirements, the minimum PD inception voltage and/or breakdown voltage is
important. The laminated wood C2R (made from birch) from Zhalantun Tongde fulfills re-
qguirements acc.TUN 901074 for Traction, DT-Transformers and 110kV-Transformers.

From the electrical point of view the material should be limited like other material made from
birch to AC=230kV, LI=550kV test voltage level.

FZEVE T 25K, S/ R RO s A /el 27 rEUS AR B, LSRR R C2R R (Mt
AMFD WA ZET1 . LR AR & 110KV A8 A5 T 707 R A gL B BR % #F TUN
901074 K

M, ZATRHR LA MEA TR A 7T F - AC=230kV, LI=550KV Bt Rk T
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Testing of mechanical and physical properties of laminated wood C2B (birch) from
supplier ZhaLanTun

R EIL =W C2B (MR) R I ARHUMN S W E i se il ik 45 R

Summary #%#

The mechanical and physical properties of the laminated wood C2B (Birch) fulfills to the require- ments of
the IEC61061 and TPS 9.8.25 - TUN 901074 standard.

c2B(fﬁz’c)f’/fjcﬁz%ﬁ%Eﬁﬁf%ﬁ‘éﬁ@ffﬁ IEC61061 & 71/ ] 7/ /5 AN #7E TPS 9.8.25 - TUN
901074 ZZK.,

1. Cause of Study iz J5 X

The laminated wood C2B (birch) from the supplier ZhaLanTun shall be tested according to IEC 61061
and TUN 901074 for application in oil immersed transformers.

FL22HE C2B(HEAR) J2 A TV ] 7~ Vvt (i iR U3 i s 4% R IEC61061 7 /2 s A Bt B iR 561
TUN 901074 #1711

2. Tests Wik,

The laminated wood samples were tested according to IEC 61061-2 and TPS 9.8.25-TUN 901074.
The following physical and mechanical tests have been carried out:

LR IEAKE A% 1IEC61061-2 J P[] 72 AR TS TPS 9.8.25 - TUN 901074 ZER#EAT 14N
AL A P B A BRI,

- Thickness J& %

- Apparent density: L

- Number of veneers: 22 5 JEFE ¥ H 35

- Flexural strength perpendicular to the laminations at RT and 90°C:
i M 90°C: NI E TR 7 1A 50 iR

- Modulus of elasticity perpendicular to the laminations at RT and 90°C:
RS 90°Ce T HLT = 7 [ i P A

- Compressive strength perpendicular and parallel to the laminations at RT and 90°C?
i 90°C: T H K PAT TR T ) B s i vt

- Compressibility at RT> =i~ i E 45 P

- Impact strength at RT> % i T Ay o o i

Unrestricted



- Shearing strength: #7515 Ji&F

- Shrinkage in (MD) and cross machine direction (CMD)* #\. ## [kt 4i
- Moisture content in delivery state 2 fPIRAS T & /K&

- Oil absorption: W%

- Oil compatibility with mineral oil 55 %y AH 2P

1 Not in the scope of accreditation AN ZEIAIETE Bl Y
2 Subcontracting 43+,

Color (I1SO 2049) Fifh

Purity (IEC 60422) 4fi i

Neutralization number (IEC 62021-2) 1 F1{g
Dielectric loss factor 90°C (IEC 60247) 90°C R4
Water content (IEC 60814) MUK & &

Interfacial tension (1ISO 6295) Ft1fiTk /7

Furthermore, a sample of the dimension 250x250x50mm has been dried in a vapor phase drying oven. After
that, it was analyzed concerning delamination and cracks.

LEAl,  250x250x50mm ) —BRAF fhAE TG T BREE PN IEAT T BT, T R AR 5 B SOT R T T
T o

3. Results and Evaluation 558 & ¥4k
The mechanical and physical values can be found in table 1. HLb A ¥ ¥ 4 GEMIE 20 % 1

Tab. 1: Results of the measurements from the laminated wood C2B
C2B JZ AL,

Test JHTH Measured values /& #£&  Required values* ZZRK 7
Thickness [mm] B 22 20 £2

Apparent density [g/cm?] 2% W25 i 0,9 09-1,1

Number of veneers/cm B A% B FH R 9 >7

Flexural strength at RT [MPa] MD
Hilh FF TS SR 158 >55

Flexural strength at RT [MPa] CMD
TR S 119 >55

Flexural strength at 90°C [%] MD
90°C JhHPT & o -15 Max. 40 % decrease

Flexural strength at 90°C [%] CMD
90°C 1 [r]Ht 25 5k B -7 Max. 40 % decrease

Modulus of elasticity at RT [GPa] MD
il T AR 14 >6

Modulus of elasticity at RT [GPa] CMD
AR A 12 >6

Modulus of elasticity at 90°C [%] MD
90°C "N I i A e -10 Max. 35% decrease
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Modulus of elasticity at 90°C [%] CMD

90°C A ] PR AR & -4 Max. 35% decrease
Compressive strength perpendicular RT [MPa]
il T E TR 7 18 8 S 4 238 >140
Compressive strength perpendicular 90°C [%]
90°C NHEE T JZHJ7 1) 1) 4 -17 Max. 20% decrease
Compressive strength parallel RT [MPa]
il AT TR 7 18 R 4 75 > 60
Compressive strength parallel 90°C [%]
90°C NAT T JE K J7 1) ) e 4 -17 Max. 20 % decrease
C 3 <4
Compressibility [%] Crev 88 >70
AR
Impact strength [KJ/m2] MD
NGNS P 27 >10
Impact strength [KJ/m2] CMD
o e e ok o B 40 >10
Shearing strength [MPa]
PUBY R 7 >7
Shrinkage [%]  MD 4\ 0,1 <0,3
el CMD ] 0,1 <0,3
Thickness J& & 77 [i] 3,0 <3
Moisture [%]
TKE 6 <6
Oil absorption [%]
USRS 17 >15
Oil Compatibility -5 /& 75 /W #9175 1%
Color [-] Bt <0,5 05
Purity [-] 2% clear Clear
Neutralization value [mgkon/goil]  -value
R 0,01 <003
Dielectric loss factor [-]  -value
e <0,001 0,010
Water content  -value in [%)]
TKE 8 50%
Interfacial Tension [mMN/m]
FHmsKk A 36 >35

*According to IEC 61061-3-1 and TPS 9.8.25 - TUN 901074 for the type C2R
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After the vapor phase drying, neither cracks nor delamination were detected.

SRR R RIS

Meth Zafeiris
M.Sc. - Chemistry Dipl. - Ing.(UAS) - Chemistry
Material testing Material testing

The test report should not be reproduced in part without the written permission of the lab.
This document was issued electronically and is therefore valid without signature. The results refer exclusively to the tested object.
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