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TEST REPORT

REPORT No. (227/2004)

= CLIENT: EGYTECH Cable Co. (EL-SEWEDY).
* Report Date: Dec. 2004

= Place:
- Laboratories of Extra High Voltage Research Center.

* Reguirements:
- Type tests according to TEC 60840,

Standard Specification:

- International standard TEC 60840 “ Power cables with exiruded insulation and their
accessories for rated voltages above 30 kV (U= 36 kV) up to 150 kV (U, = 170 kKV),

Description of the Specimen :

- 38/66 kV Power cable with the following specification:
Manufacturer : EGYTECH Cable Co., Cairo, Egypt.

Type

Year of Manufacture

Mo, of Phases

Insulation

Conductor Material
Conductor cross-section
Screening Material
Sheath Material

Sheath Color

Rated Frequency

Water Penetration Design

: 38/66 kV- CU/XLPE/Copper wire + tape sheath/HDPE /

1 x 400 mm*

: 2004

5l |

: XLPE

: Copper

- 400 mm’

. Copper

. HDPE (8T+)

. Black

. 50 Hz

C A hamer 15 included which prcv-:nt

au::-ther one between the metaﬂm scraen and
Aluminum PE tape. : f
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Description of the Equipment:

High voltage reactor — 400 kV — 5000 KVA — 50 Hz — Type: (RSK) — Serial No.
204322/99.

PD detector — Type: (TES7).

Tan & measurement device — Type 254/321/02 Serial No. 144281
Standard capacitor — Type NK400 Serial No, 434321,

Impulse voltage generator 800 kV — 20 kJ — Type SGSA 300-20,
Air oven up to 300 °C - Type BINDER - Serial No. 02-32772.

Universal testing machine up to 25 kN — Type TABLE TOP — Model APEX-T5000
Serial No. 2095,

*  Test Samples:

- Test sample was chosen under the responsibility of the client.

n Tests:

I- Electrical Type Tests on Completed Cable:

1.1 Check of insulation thickness of cable before electrical type tests
1.2 Bending test on the cable followed by partial discharge test.

1.3 Tanm & measurement.

1.4 Heating cycle voltage test followed by partial discharge test.

1.5 Impulse voltage test followed by a power frequency voltage test
1.6 Resistivity of semi-conducting screens.

2- Non-Electrical Type Tests on Cable Components and on Completed Cable:

2.1 Check of cable construction.

2.2 Tests for determining the mechanical properties of insulation before and after
ageing

2.3 Tests for determining the mechanical properties of non-metallic sheaths before and
after ageing = _

2.4 Ageing tests on pieces of complete cable to check cnmpdtfhility of materials

2.5 Hot set test for XLPE insulation. 4 '

2.6 Water penetration test.

Gy g .,;J(ﬁa_ FoCar
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3- Verification Of Cable Construction,
v Test Method and Results:

1- Electrical Tvpe Tests on Completed Cable:

1.1. Check of insulation thickness before electrical type tests:

- Prior to the electrical type tests the insulation thickness was measured in
accordance with clause 11.3.1 of TEC 60480 (1999).

= The measured value of the insulation thickness i1s shown in the following table

Average thickness | Specified thickness

(mmi) (mm) Requirement

The average thickness of the
msulation doesn’t exceed the

specified value by more than
3%

12.6 12

1.2.Bending test on the cable followed by partial discharge test:
1.2.1 Bending test:

- The test cable was subjected to a bending test at ambient temperature in
accordance with clause 11.3.4 of IEC 60840 (1999). The test cable was bent
around a test cylinder. The diameter of the cylinder was 2270 mm. The test
consisted of three cycles. The test object was bent for one complete turn. It was
then unwound. The process repeated, except that the bending of the sample was
in the reverse direction.

Requirement of
bending diameter
< 25(DHd 5%

{mm})

Outer diameter Diameter of
of cable D conductor d

(mm) (mm)

Hub diameter of
drum
(mm)

63.5 23 20542270 | 2270

1.2.2 Partial discharge test:

- The test cable was subjected to a partial discharge test in accordance with-clause
11.3.5 of TEC 60840 (1999}, The test voltage was raised gradua]lj.r tﬂ and held at
1.75 U, for 10 s and then slowly reduced to 1.5 U,,.

At
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The measured value of the partial discharge level is shown in the following table

Applied voltage
(kV)

Duration

(5)

Max. pa.rtm!
discharge level
(PC)

Measured partial
Discharge level
(PC)

66,5 10 i

37 - <5 <{0.71

- The Figure of the PDD- Scope is illustrated in page (11) of this report.
- The cable passed the test.

1.2. Tan S measarement:

Another sample test cable was subjected to a famd measurement in accordance
with clause 11.3.6 of IEC 60840 (1999), The test object was heated by passing a
current through the conductor until it reached a steady temperature, which was

98 "C. The tan & was measured at a power frequency voltage of U, at the
temperature specified above.

- The measured value of tan & level is shown in the following table

Applied voltage | Maximum allowable value tan § (x 107
(kV) for tan & (x 107) |Measured value]

38 10 357

- The cable passed the test.

1.3. Heating Cycle Voltage Test followed by partial discharge test:

1.4.1 Heating Cycle Voltage Test:

- The test cable was subjected to a heating cvcle voltage test in accordance
with clause 11.3.7 of IEC 60840 (1999). The test object was heated by
passing a current through the conductor until it reached a steady
temperature, which was 98 "C. The heating was applied for 8 h. The
conductor temperature was maintained within the stated temperature limits
for 4 h of each heating period. This was followed by 16 h of natural cooling,
The cycle of heating and cooling was carned out 20 times. During the
whole of the test period a voltage of 2 U, was applied to the test object.

- The result of the heating cycle voltage test is shown in the f'nl}n'}!;ring table.

M e
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New of Required Applied Cooling Applied
hi::l‘.l “ conductor heating time voltage
& iemperature curret continuously
cyeles °C) (A) @) (kV)

20 93 <t < 100 1170-1190 16 76

The cable passed the test.

Partial discharge test:

After the last heat cycle, partial discharge was measured for the test cable at
ambient temperature in accordance with clause 11.3.7 of IEC 60840 (1999). The
measurement was carried out as mentioned above under item 1.2.2.

The measured value of the partial discharge level is shown in the following
table.

Max. partial Measured partial
fischarge level Discharge level
k S ‘
R ®) (PC) (PC)
66.5 10 - G
57 w- | <5 <15

Applied voltage | Duration

- The Figure of the PD- Scope is illustrated in page (12) of this report.
- The cable passed the test.

1.4. lmpulse voltage test followed by a power frequency voltage test:

1.5.1 Impulse Voltage Test:

- The test cable was subjected to a lightning impulse voltage withstand test in
accordance with clauses 11.3 8 of TEC 60840 (1999). The test was performed on
the sample at a conductor temperature of 98 °C. The cable withstood 10 positive
and 10 negative voltage impulses with crest value of 325 kV without failure.

The results were illustrated by the Figures in page No. (13) of this report.
The cable passed the test.

1.5.2 Power Frequency Voltage Tesi:

=
r

- After the impulse voltage test, the test cable was subjected g pﬂwerﬁ*ei‘[uencv
voltage test of 2.5Uo for 15 min. in accordance with claus€:11:3.8 of TEC 60840
(1999), f /s |

5’,&“;?}} f;. -ﬂr:?- /ﬂ-t\:m‘_ L‘
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- The result of the power frequency voltage test is shown in the following table

Applied vﬁlt.!ge Frequency Duration Observations
(KY) (Hz) (min)
05 50 15 No breakdown
- The cable passed the test.
1.5. Resistivity of semi-conducting screens:

- The measurement of the resistivity of the semi-conducting screens were carried
out in accordance with clause 11.3.9 of TEC 60840 (1999). The resistivity of
extruded semi-conducting screens applied over the conductor and over the
insulation was determined by measurements on test pieces taken from the core
of a sample of cable as manufactured and a sample of cable which has been
subjected to the ageing treatment to test the compatibility of component
materials specified in IEC 60840 (1999). The measurements were made at a
temperature of 90 “C.

- The results of Resistivity of semi-conducting screens are shown in the following

table
K ; Measured/
Item L/ mit Requirement Bk atan
Conductor sereen
- without ageing [  Om < 1000 10.9
- after ageing ! Om = 1000 0.7
Insulation screen
- without ageing i Om = 500 6.7
- after apeing [ Qm < 500 iy

- The cable passed the test.

2- Non-Electrical Type Tests on Cable Components and on Completed Cable:
2.1. Check of Cable Construction:

- The examination of the conductor and measurements of insulation and sheath
thickness was carried out in accordance with clause 11.4.1 of IE€ 60840 (1999),

- The result of examination of the conductor and mﬂamr-:méﬁtﬁ' jﬁ'ﬂ-slmwn in the
following table. f g

B- Arofa /“ Ton |

Cfed)
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: \ Measured/
Item Requirement determined
Conductor (IEC 228.Class2)
- Mo, of wires - 53 55
Thickness of insulation
- minimmm =108
-{tm = tmll'l}"rt]'rﬂ i Eﬂ.li
Thickness of non-metallic sheath
- average 3
= mininmm g

- The cable passed the check.

2.2. Tests for determini i i i ion_before and after
ageing:

-  The mechanical properties of insulation before and after ageing were determined
in accordance with clause 11 4 2 of TEC 60840 (1999),

- The results of the mechanical properties of insulation before and atter ageing are
shown in the following table.

: Measured/
Etem Linit Requirement etoraiaed
Without ageing 1
-tensile strength MN/mm~ =125 2438
-clongation B = 20 483
after ageing in air oven R
-Min, tensile strength MNimm- i 2422
~Max. variation with samples withoul
ageing +125 nO.7
-Min. elonpgation ! — 512
=Max. variation with samples withomt
ageing Yo + 34 +6
The results of insulation before ageing showed in attached figures in pages
{14, 15, 16, 17, 18) of this report.
The results of nsulation after ageing are showed in attached figures in
pages (19, 20, 21, 22, 23 ) of this report.
The cable passed the test.

before and after ageing :

- The mechanical properties of the outer sheath before and’ uher'agmng wcrc
determined in accordance with clause 11.4.3 of [EC 60840 (P?Qﬁr}

Oy B P Fulu
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- The results of the mechanical properties of non-metallic sheaths before and after
ageing are shown in the following table.

Item Uinit Requirement Weamred)

determined

|| Without azcing
| -tensile strength Ni/mm’ = 10.0 24.6
-clongation % = 300 696
after ageing -
-Min, tensile strength N/mm®
Max. variation with samples
without agemg o +11.6
~clongation M = 717
-Max. variation with samples
withoul ageing o g

2745

The results of the outer sheath before ageing are showed in attached figures
in pages (24, 25, 26, 27, 28) of this report.

The results of the outer sheath after ageing are showed in attached figures in
pages (29, 30, 31, 32, 33) of this report.

The cable passed the test.

2.4. Ageing Tesis on Pieces of Completed Cable to Check Compatibility of
Materials:

- Ageing tests on pieces ol completed cable were carried out in accordance with
clause 11.4.4 of TEC 60840 (1999).

- The results of the mechanical properties of completed cable are shown in the
following table.

Measared -

Ite i 3
m Requirement detcormined

Insulation

=Min. tensile strength 27.23

-Max, variation with samples without
ageing +1ET

=Min. elongation 528

~Max, variation with samples without
agcmg

Sheath

-lensile sirengih

-varigtion with samples withowmt
dgemg

-clongation

=variation with samples without
ageing

Efapy gL preta
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The resulis of insulation after ageing showed in attached figures in pages (34,
35, 36, 37, 38) of this report.

The results of the outer sheath after ageing showed in attached figures in pages
(39, 40, 41, 42. 43) of this report.

The cable passed the test.

2.5. Hot set test for XL.PE insulation:

A hot set test for the XLPE insulation was carried out in accordance with
clause 11.4.10 of TEC 60840 (1999).

The results of the hot set test for the XLPE insulation are shown in the
following table.

Item Unit Requirement Measured

| -elongation under load % < 175 T0
-permanent elongation %% < 15 1.5

The cable passed the test.

2.6. Waiter penetration test :

& Fgy

The water penetration test was carried out in accordance with clause 11.4.15 of
IEC 60840 (1999). In total 3m cable was used for this test. The cable was
tested for longitudinal water tightness along the gap between the outer surface
of the insulation screen and the metallic screen and over the metallic screen,

Required Heating
conductor Total heating Duration of Cooling
temperature time heating at 98°C time

("C) (h) (h) (h)

No. of
heating
cycles

10 o8 8 4 16

After completion of the 10 heating cycles no water emerged from the ends of the
cable

The cable passed the test.

b

B . ﬁf‘ff[{ﬂ
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3- Construction:

- The construction of the cable was checked against the manufacturer

specification,
- The results are shown in the following table.

Items Dietermination
- Marking of the cable ELSEWEDY CABLES (EGC) 400 mm-
66 kV / CU / XLPE / Copper wire + tape
sheath/ / HDPE.
- Color of the outer sheath Black
55 copper wires.
Extruded semi-conducting material.
XLPE msulation.
Serm conducting water blocking tape.
Cable construction Copper wire + tape screen,
Non-conductive water blocking tape.
Aluminum PE tape.
HDPE. 5T; over sheath.
Semi-conductive jacket
Outer chameter of the cable {mm) 64 95 (average)
Quter diameter of the conductor (mm) 238

» Conclusion :

- The 38/66 kV/CU/XLPE/Copper wire + tape sheath/HDPE / 1x 400 mm* manufactured
by EGYTECH Cables Co fulfilled the requirements of tests mentioned in this report
according to IEC (60840).

s Noiles:

- The tests were carried out without any obligation on Egvptian Electricity Holding
Company
This test report shall not be reproduced except in full, without written approval of
EHVRC.,

= TEST ENGINEERS:
&-Fargy 7.~ GENERAL MANGER

B - ﬂf‘*gﬂl
£+ ¢ ; ﬁi\ l\
. s i | ‘ - o ;
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Measurement Results of Partial Discharge for
Power Cable 38/66 kV — 1 % 400 mm® (EGYTECH Cable)
(Before Heating Cycle)

éatun:;dﬂ‘ﬁss _Date: 06.09.04 Time: 14:17

PD-Scope
& PD Level

i

:
A

e

i

& Voltage

- PD-Range: 1.0 pC/div- -
Maise Euhuress_igr% i G e
Triggering: aute
Ranging: manual

All-F3 Load New Setup
All-FZ Start PD-LOCATION

o

ESC * Quit PD-DETECTOR

Ambient temp. : 29 °C.
Calibrateonat : 5§ PC.

Test Engineer : /] fjﬁ
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Measurement Results of Partial Discharge for
Power Cable 38/66 kV — 1 x 400 mm® (EGYTECH Cable)
(After Heating Cycle conductor at ambient temperaturc)

Setup: CABSE Time: 11:49

= ety o

.. . Date: 28:09.04

PD-Scope
N PD Level
|
|
i f

N Voltage

PD-Range: . a IE;IJ%C.;I:“: i_
Moise Suppression: - -« - 2B%
Triggering: e e 3 e OO
Ranging: manual
e \?
A,

Al-F9 Load New Setup

PD Trigger

All-FZ Start PD-LOCATION

ESC

Quit PD-DETECTOR

oS I
*  Ambient temp. : 30 °C. Vi
= Calibrateonat : 5 PC. {75
*  Test Engineer : /] _ jr,, & \E\ A :
RN, i /
L T, ] g -f:r
et N2
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lightning Impulse withstand voltage test
38/66 kV power cable, 400 mm? i
Copper conductor (EGYTECH CABLES Co.)

Photo No (214 ) Photo Ne (213 )

Ambient Condition :

T=32°C p =996 MPE H=65%
Atmospheric Correction Factors: Test voltage

Air density correction Factor Kd =0.956 T.V value before correction =325 kv
Humidity correction Factor Kh=1.06 T.V value after correction =329 kv

Atmospheric Correction Factor K =1.0133

Test Voltage Tolerances : Wave Time Tolerances
peak-.............=13% Front Time. ........... =F80%
Overshoot .......= +5% Time to half value ....=£20 %

M, -
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EH . R &
0000337
4,840 mm?

Teated By
Test Countsr
Ere=s

3i N
2¢.000 mm

Load
Punch

Paak
Inic

T
LEn

E$HBE33?
12 -5 -2084

1B D

]

: =l

GB.8

108, 12
Coam )

298 .8

sl

t i T
a.fa lan.a iem.8 1EA .8
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Taezt Date 12-25-2004 Test=d By E-H A RLE
Test Time 10:5£:42 AM Test Countsr 00Co3se
Elapsed Time O0+00:37 Arez 4d.2400 mm2
Tensile Strgth 21.41110 MPa Feak Load 31 N
Tntal Elong 42500 % Init Punch Len 20.000 mnn
———ftress vz Position = —
24 .88 e T
anaamn;‘
12-25 -2@aq
21 .68 4
/ |
19 .28 :/,- -
| /
16 .08 | g
1%.48 i gy T —— AT
m
HE- iz .98 -] —
I.60 —_— ———— e ——— — e L
|
7.28
4.08 !
Z.a8
a ., a| - ' )
B.8 io.@8 25 .8 54 .0 72.0 9.8 180.8 126.9 144.8 162 .8 188.8
fmn}
(’i-ﬁtwj ; By
/ ey Y %
D &-pee
f/‘ ,d ';-.I-! I-: -.JI
.-'-.— o L T F
r',.. A -ll f"'-
NG o
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egt Date 12-25-2004 Tested By B.H.FIRE
T=sit Time 1k 1 Test Counter pOaCoise
Elapsed Time Q000 Area 4., 0400 mm?

Tensile Strgth 25.8570 MFa P=ak Losd 104 N
Tatal Eleong 500.00 % I

=t Funch Len 20,000 mm

Stress us Position

BLEBEHEQ

12-35-2084

[~

4.8 £8.8 §HA,.A 1PAR.A 120.8 140.8 1l60.A 150.8 Z00.0
(mml
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7

J2—r@h= E.
nter ocooos40

11033

004 Tested 2y
E

Car|
2 AM Test Con

2]
0D:00:43 Ared q.1e00

25.7960 MPa Fsak Load iy
S500.00 % Init Puncn Len 20 0

Stress us Position

6P.A EA.@ 188, 124.8 148.8 168.8 124.8 2A0.A
(rm)
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12-25-2004 TesCad By E.H.¥.E.C
11:08:26 AM Taezt Counter QUonoEel
Area 4.0400

Test Tensile Testc

Teat Dals
Test Time

Flapsed Tims

Tensils } L8320 Peak Loac 1
5 EAQ .0 Inic Punch Len 20,000

Stress vs Position

08,8 18a.8 128.8 148.8 1c8.8 18a.8 ZAa.8
(mmd
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BE.H.V.R.C
Goonnsaz
4 .4000 mmE

Test Tensile Test
Frocedure Tensile teal

Test Date 1
Test Times I
Elapgsed Tims

Peak Load g
Init Punch Len 20.00

Tensile Strgkh

L

Tatal Elong

Position

POMBA3 AR
12-25-2994
341 AN

Iz

ime.A 1Z0.8 14B.8A 160.9 1EA.A Z88.8
(mnl
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12-25-2004 Tested By | CHE 7 7
11:17+11 AM Test Countex Qooon343
ims QC:00:44 Erea 2_ 2000 mm?
Strgch 2e.0£00 MPa Peak Load 1089 W
=long 525.00 % Init Punch Len 20.000 mm

Stress uws Positiaon

P

. B 64 .8 g8.8 LiBd.8 132.8 154.8 176.8 198 .8 228.@
{mum )
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Frocedure Tensils

Te=st Date 12
Tast Time 13 %
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Tensile Strgth
Totzal Elong
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Tezsted By EEV.R,
Tasat Countear
Ares

Fealk Load
Init Punch Len

.88

28 i‘—

]

6B

Z28 .8 33

B

66

.A

-

iia.a 132.8 154.8 176.82 198.8 228.@

tmm]
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'ect Time 11z

Elapsed Tims

Tensile STrgtn
Total Elong

g
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EH. ¥V ReC
00Qoo34s

4.3200 mm?

Test=sd By
Test Counter
Aresa

105 N

T=a< Load
20000 mm

[nit Punch Len

Stress us Position

8 1i1iga.® 132.8 154.8 176.8 192.8 228.w

(mm )
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Tast Date } Tested By “E%EF?.&.C
Test Time 11 : 32 AM Test Counter poooodids
Elapsaed Tims Ar=a 4.4000 mm?
Peak Load 108 N

Tengile Strgth
Init Punch Len 20000 mm

Total Elong

Strees us Position

uénuusae
12-30 -ZBu4
11:T 3

L}
GG, A |88 .A 11Am.a 132.A 1J34.A 1¥v6.8 1983.8 ZE8.A
Lram}

(i: F‘hj)a Q _ﬁfﬂ-ﬁlﬁ‘
Fotorr
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Page 24 of 43

Tesk Date 12-25-2004 Tastad By T S R
Tesc Tims= 12 :44:45 2M Tegt Counter G':-'JDEIE._
Elapsed Time 00:10:42 16 .
ZE,4850 MEa % Lioad
BEOOD.C0C % nit Punch Len

Stress vs Positiow

BLBEBEE 2
1Z2-p5-Z2aq

PR N A T
Lo

=
/lﬁ R
|

.a ela.8 o8.8 1Za.8 13A.A 1lEA.A Z1A.8 Z48.A Z70.8 IDS.8
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LABORATORIES OF PYRAMID EXTRA
’ HIGH VOLTAGE RESEARCH CENTER
Test Tensile Tast kM 27 Gairo- Alex. Desert Road
Frocedure Tensile test Report No. [ 227/2004)
Page 25 0l 43
Date 12-25-2004 Tested By E.H.V.R.C
Time D1:02:18 PM Test Counter Ga000354
z2d Time gg:09:08 Ars=a 16.480 mm?

.
H L

-
1=

-
LS

Tensile Strgth 24 7240 MPa Pesak Load 407 N
Total Elong 700.00 % Init Punch Len 20.000 mm

Btress us Position
T |

E'HEB|!1354|
12-325-2P04]
PR e

2.8 S52.A T8.8 184.8 130.8 156.8 182.8 ZPE.@ 224.8 Z60.8
(mn)




Test Tensile Test
Procedure Tensile test

Taest Cate
Test Time
Elapsed Time

12-25-2004
01:14:09 FPM
00:08:05

Tensile Strgth 23.5810 MFa
Total Elong 6E5.00 %

Stress us Position

LABORATORIES OF PYRAMID EXTRA
HIGH VOLTAGE RESEARCH CENTER
kM 27 Cairo- Alex. Desert Road
Repori Ho. | 227/2004)

Page 26 of 43
ELH. V.R.C
00200255

g5

sted By
Counterxr

=]
a2
I

20 mm?

Feak Load
Init Punch Len

390 N
20.000 mm

AHME:I:I.!
12-15 2804
B+ b

.8 95 .8

128.8 144.8 168.8 192.8 21&6.A 24@.@

{mml

o




LABORATORIES OF PYRAMID EXTRA
HIGH VOLTAGE RESEARCH CENTER
Tensile Test kM 27 Cairo- Alex. Desart Road
cadure Tensilile test Report Ho. [ 227/2004)
Page 27 ol 43

Tegt Date 12-25-2004 Tested By E.H.V.R.C

Tagk Time 01:24:11 BPM Test Countceyr I:‘- 300356

Elapssd Times 0g:08:42 Araz 15,5920

Tensile Strgth 22.3600 MPa Peak Lecad 3158
Total l‘:lr'r: &£75._00 % Init Punch Len 20.000

Stress us Position

1
ABRBR3I5 6
i2-25-388

T e
.8 48 .8 72.8 96 .8 12a.8 1344.A 168.8 192.8 21a.8 2Z48.8
(mm)
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LABORATORIES OF PYRAMID EXTRA
. HIGH VOLTAGE RESEARCH CENTER
ensile Test kM 27 Cairo- Alex. Desert Road
i » Taneile cest Report No. [ Z227/2004)
Page 28 of 43
12-25-2004 Tested By E.HYVY.BE.C
01:42:54 PM Test Countcer dao00n3gTy
ggd:08:01 Ares 16,200 mm?

Tensile Strgrh 23 _.8270 MPa Peak Load 386 N
Total Elong 640.00 % Init Punch Len 20,000 mm

Stress us Position=

1

| a uaass;l
| 12-35-298
3 (ot

=y

S

B 2.8 96.84 128.8 144.8 163.¢ 192.8 2i&.8
{ram)
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LABDRATORIES OF PYRAMID EXTRA
HIGH VOLTAGE RESEARCH CENTER
Test Tenglle Test kM 27 Cairo- Alex. Desert Road
Procedurse Tengile Lest Report No. | 227/2004)
Fage I9 of 43
T=st LDate 12-25-2004 Tested By BLH N RC
Test Time 02:02:14 PBM Test Counter Qoo0035A
Elapged Time 00:10:4% Area 16,960 mm?
Tensile Strgth 29.58800 Peak Load 502 N
otal Elong 810.00 Init Punch Len .0o00 mm

Stress us Position

ABARAGSE
LZ-2T-2RP4
AR AE 4 DM

|

|

| |

18,8 &@M.8  99.8 128.8 158.8 180.8 218.8 248.8 27A.8 388.8
(mm )
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LABORATORIES OF PYRAMID EXTRA
Teat. Tcoslle Test ki 27 Caivo- Alox. Desert Road
Procedure Tensile test Report No. | 227/2004)
i Page 30 of 43
Testaed By EH.V.R.C
Test Counter 00000360
Area 17.080 mm?

Tensile Skrgth 24 .93300 MPa Pzak Load 426 N
=]

Total Elong 625.00 % Init Punch Len 20.000 mm

Stress vs Position

T

] |
B0RRBI 6
12-35-2A04
BT —P M

Al
1

= . i —i
88.8 118.8 132.8 134.8 176.8 198.8 220.8

(mn)
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Tensile Test
sdure Tensile test

esL
Droos

Test Date
Tast Time
Blapsed Time

Tenslle Strgth

12-25-2004
02:37:49 BEM
00:10:24

31.5670 MPa

Total Elong 810.00 %

LABORATORIES OF PYRAMID EXTRA
HIGH VOLTAGE RESEARCH CENTER
kM 27 Cairo- Alex. Desert Road
AReport Mo. ([ 227/2004)

Page 31 of 43
EH V. Ro€

o000o3sl

Tegted By
Test Counter
Ares

Peakx Leoad
Init Punch Len

Stress vs Position

T
l128.8 158.8 188.8 Z18.9 Z9n.d Z7A.8 388,08

(mm}




LABORATORIES OF PYRAMID EXTRA
HIGH VOLTAGE RESEARCH CENTER
kM 27 Cairo- Alex. Desert Road

Report No. | 227/2004)
Pape 32 of 43
Test Date 12-25-2004 Testad By B H W.RC
Tegt Time 03:11:38 PM Test Counter oo000363
Elapssed Time Area 16.560

Test Tensile Test
Frocedurs Tensile test

Tensile Strgth : Peak Load 427
Tetal Elong = §a Init Punch Len o}

e
1

o k"

Stress uvs Positiow

| B*B-EIB:EI &3
| 12-35-2B84
| Bl —P
|

s |
]

v

ag.@ T2.8 96.@ 12Z@.4 144.8 158.9 192.A 2i6.B
(nm)
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LABORATORIES OF PYRAMID EXTRA
. ) HIGH VOLTAGE RESEARCH CENTER
Tast Tensile Test kM 27 Gairo- Alax. Dessrt Road
Procedurs Tenslile test Report No. (| 227/2004)
Page 33 of 43
12 -35-2004 Tested By E.HAR.C
03:21:52 PM Test Counter 00000364
00:07:43 Area 128 _ 840 mm?

Tensile 3trgth 25.26800 Peak Load

476 N
Total Elong 650.00 % Init Punch Len 13,000 mm

Stress vs Poslition=

66.8 89,9 118.8 1232.8 154.8 176.8 198.8 220.8
(rm )
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LABORATORIES OF PYRAMID EXTRA
HIGH VOLTAGE RESEARGH CENTER
kM 27 CGairo- Alex. Desert Road
Report No. | 2Z7/2004)
Pupe 34 of 43
Te Tenslle Test
Drocedurs Tenslile test
Dare 12-25-2004 Tested By E.H.V.R,.C
Tim 11:32:20 AM Test Countar Qooooz47
sed Time o0:00:28 Araa

Te
1

=
=
-
- =

Tenslile Strgth 27.7350 MPFa Pealk Load
Total Elong 540.00 % Init Punch Len

—Stress us Position

sielalsle T iy
Eo —2 B
SR

e

.A L ] 1286.8 144.8 168 .8 192.8 216 .8 24B.8
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HIGH VOLTAGE RESEARCH CENTER
KM 2T Cairo- Alex. Desert Road
Report No. [ 227/2004)
Test Tensile Test
Procedurs Tensgile

Tested By
Test Counter
Aread

Fe=ak Load
Init Punch Len

Siress vs Pozition

| i —

L2 =R5-2003

Al e T

Y

85.m 11@.8 132.8 154.8 176.8 198.8 228.8
{mm)
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LABODRATORIES OF PYRAMID EXTRA
HIGH VOLTAGE RESEARCH CENTER
kM 27 Caliro- Alex. Desert Road
Report Mo, (| 227/2004)

; Page 36 of 43
Tast Tensils Test

Frocedurs Tensile test

Tast Date 12-25-2004 Tastad By E.E.V.R.C
Tzgt Time 11:42:12 AM Tegt Counter 0Qog0349
Elapsed Time O0:00:44 Lrea 5.1000

Tensile Strgth 25.9960 MPa Feak Load 133
Totzl Elaong 510.00 % Init Punch Len 20.000

Stress us Positiow -

| | ——
N g
= LG T

e

— ! )

.8 66.8 BE.A 11P.B 132.9 154.8 176.9 198.8 =23a.8
Cram )
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LABORATORIES OF PYRAMID EXTRA
HIGH VOLTAGE RESEARCH CENTER
kM 27 Cairo- Alex. Desert Road

Report Mo. | 227/2004)

Tast Tengsile Tegtc Page 37 of 43

Procedure Tsnaile tast

T=sgl. Date 12-25-2004 Testad By E.-H. Y .R.C
Tast Time 11:45-37 AM Test Counter 00000350
Elaps=sd Tims 00:00:48 Lrea 4.9000 mm?

Tensile Strgth 26 .5500 MPa Feak Load 130 N
Total Elong E25.00 % Init Punch Len 20.000 o

Stress us Position

] T ke
i %

. |
|
66.8 B3.8 118.9 132.8 134.8 176.8 198.8 z2z@a.!
Cram 2
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Test Tensile Test
Brocedure T=nsile

13-

Tensile Strgth
Total Eleng

Cestc

25-2004
45:45

Stress ve Fosition

LABORATORIES OF PYRAMID EXTRA
HIGH VOLTAGE RESEARCH CENMTER
kM 27 Cairo- Alex. Desert Road
Report Mo. [ ZZ7/2004)

Tested By
Tesk Counter
Area

Lioad
Punch

Pealk

i g
ITITE

Len

118,84 132
(mm)

BE .8

154.8 17&.8 198.8 ZZR.RA
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LABORATORIES OF PYRAMID EXTRA
GEit Tedaile Tk 'HIGH VOLTAGE RESEARCH CENTER
Frocedurs Tensile test kM 27 Cairo- Alex. [ " *
Report Ho. | 227/2004)

z |
12-26-2004 sgtsd BY EE.ﬁf%UR_E
Counter JODooses
14.250 mmi

3268 N

Teansile Strgth
20.000 mm

Totzl Elong

=3tress vs Positiom

78.8 184.8 13A.8 156.8 102.8 282.8 234.A Z68.0
{mm)
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Test Tensile Test
Procedure Tensile test

Test Date 12-26-2004
Teastc Time 11:40:57 AM
Elapased Tima 0o:09:27

Tensile 3trgth 23.15580 MPa
Elong TI5.00 %

=
a

TGt

—Stress ws Posilionr———

LABORATORIES OF PYRAMID EXTRA
HIGH VOLTAGE RESEARCH CENTER
kM 27 Cairo- Alex. Deseri Road
Report Ho. | 227/2004)
Pasgee 400 of 43

Tested By

Test Countcer

Ares

Peak Load
Init BPunch Len

L~

T
8 52.8 T8.8 184.8 138.8 156.8 182.8 288 .8 Z39.8 Z26B.A

{nm)




LABORATORIES OF PYRAMID EXTRA

. HIGH VOLTAGE RESEARCH CENTER
Test Tensile Teast kM 27T Cairo- Alex. Desert Road
Procedure Tenaile test Report No. | 227/2004)

IPage 41 of 43

Tasz Date 12-26-2004 Tested By E-H. V. R.C
Test Time 12:23:55 PM Test Counter O00D03ER
Elapged Time 00:10:13 Area 14 .88¢E

Tensile Strgth 25,6440 MPa Feak Load
Total Elong 800,00 % Init Punch Len

Stress us Position

BRBRATE6R
12-36-2084
= B

3
LX)

L~

. |
8.8 8.8 S8.A 129,80 159.8 188.4 210M.A 248.8 298.@
{mm)
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LABORATORIES OF PYRAMID EXTRA
i 3 HIGH VOLTAGE RESEARCH CENTER
Tzst Tensile Test kM 27 Cairo- Alex. Desert Road
Report No. [ 227/2004)
Pape 42 of 43
Data 12-26-2004 Tested By EHY.R.C

Procedure Tengile test

Time 12:46:52 FPM Test Counter Q000G36%
psed Time 00:08:11 Area 15.785

Tensile Strgth 22 .84/00 MPa Pealk Load 383
Total Elong 650.00 % Init Punch Len 20.000

Stress us Position

BJIGBBCHS @

12 -6 -2004
ST E—TM

TE

M ] 96 .A 128.8 l1l49.8 168.8 1922.8 216.8 248.8
ram 3}
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LABORATORIES OF PYRAMID EXTRA
) HIGH VOLTAGE RESEARCH CENTER
Test Tensile Test kM 27 Cairo- Alex. Desart Road
Procadure Tensile test Report He. | 227/2004)

43 ol 43
Test Date 12-26-2004 Tested By E.H. V. R.C
Tegt Time D1:08:568 PM Test Counter oocoolTn
Elapesd Tims oo:08:13 Area 15,228

Tensile Strgth 23,0950 Peak Load 52
Total Elaong BED.QQ Init Punch Len 20.000

Stress vs Position

EL’BE& ?E‘li

12 -6 -2084

|

i
i

TE.8 96.8 120.9 laa.? 168.8 192.8 Z21&.8 240.8
(mm]

Fotoe




