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Utmattingspreving av baerekabel for Fedafjord bru er utfert av Deutsche Montan Technologie (DMT) i Bochum, Tyskland i

perioden 2. til 15. juni 2005.

I lgpet av utmattingstesten ble det registrert 19 tradbrudd, hvorav 13 i ytre lag.
Strekkpraving av kabelen etter utfgrt utmatting viste en bruddlast pa 10100 kN, som er 95 % av spesifisert bruddlast.
Kravet pa 75 % av spesifisert bruddlast etter utmatting er dermed oppfylt.

Summary

Emneord:

Hengebruer, kabel



Teknologi-rapport nr. 2400

Generelt

Det er bestemt & utfare utmattingstest av en prave av barekablene for Fedafjord bru. Testen
utfgres av Deutsche Montan Technoligie GmbH (DMT) i Bochum, Tyskland.

Testen utfgres iht. Handbok-122; Kabler til hengebruer og skrastagbruer Tekniske
leveringsbetingelser, 1994-utgaven. Denne utgaven av handboken viser til DIN 18809, som
igjen viser til TL-Seile, hvor testen spesifikasjoner er gitt.

Testen startet 2. juni 2005. Forut for oppstart ble det holdt et mgte hos DMT, hvor opplegget
for testen ble gjennomgatt. Pa matet deltok Manfred Vorholt og Friedrich Durrer fra DMT,
Knut Gjerding-Smith fra Haug og Blom-Bakke as og Gunnar Gundersen fra Statens
vegvesen. Bridon hadde lagt fram en prosedyre for testen. Den var stenplet "Uncontrolled
copy”. Gjennomgang av opplegget for testen viste at dette var i samsvar med spesifikasjonen.

Kabeldata

Kabelen er en spiralslatt, lukket, galvanisert kabel.
Spesifisert bruddlast er 10600 kN.
Kabeldiameter er beregnet til 103 mm.

Tradenes strekkfasthet er spesifisert til min. 1570 MPa.
Tverrsnittsareal er spesifisert til 7384 mm?.
Vekten av kabelen er beregnet til 64.1 kg/m.

Testdata

Lasten i kabelen under utmattingstesten varierer mellom 4867 kN og 3759 kN.

Det vil si at gvre lastniva er 42 % av spesifisert bruddlast.

Senningsvidden er 150 MPa.

Det skal gjennomfares 2 millioner lastvekslinger.

Frekvensen er 2 Hz. Kravet er mellom 1.5 og 3.8 Hz.

Lengden av provestykket skal vaere min. 5 m. Det aktuelle prgvestykket var 5.38 m.

Det var ikke benyttet kabelhoder av den type som skal benyttes pa kabelen. Dette er akseptert
fordi hodene er ikke utmattingsemfintlige.

Oppstart av testen

Kabelen var montert i utmattingspregvemaskinen da vi ankom bedriften.
Etter mgatet ble testen igangsatt.

Det benyttes akustisk maleutstyr for a registrere tradbrudd.
Temperaturen registreres. Den var 19 °C ved oppstart.

KI. 12.15 den 2. juni var testen i gang.
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3. juni ble det avlagt et nytt besgk i laboratoriet i anledning en annen sak (strekkprgving). K.
12 den 3. juni var antall lastvekslinger kommet opp i 180000. Hele testen vil ta 11.5 dagn ved
den valgte frekvens. Temperaturen i kabelen var na kommet opp i 27 °C.

Utmatting
2 millioner lastvekslinger ble nadd 13. juni. Ved akustisk registrering var det registrert 19
tradbrudd. 13 av disse bruddene ble visuelt registrert i ytre tradlag.

Strekkpreving

15. juni ble det foretatt nytt besgk i laboratoriet i anledning strekktest av kabelen for a finne
bruddlast etter utfgrt utmatting. Fra DMT var Friedrich Durrer tilstede. Fra Bridon
Gelsenkirchen deltok Friedhelm Eric Rentmeister, fra DNV Essen deltok André Pfahlert, fra
Statens vegvesen deltok Gunnar Gundersen.

Kabelen var montert i strekkprgvemaskinen ved ankomst. Kabelen ble sa strukket til brudd
ved en langsom kontinuerlig palastning (mer en 5 minutttert forlgp). Brudd oppstod ved
10100 kN. Dette er 95 % av foreskrevet bruddlast. Kravet er at kabelen etter utmatting skal
holde minimum 75 % av foreskrevet bruddlast.

Konklusjon
Kabelen oppfylte kravet til utmatting.
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Foto 2. Sensor for akustisk registrering av tradbrudd er tilkoblet.
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Foto 3. Kabelhode i den ende hvor pa- og avlastning foretas.
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Foto 4. Samme som forrige. God tradfordeling.
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Foto 5. Kabelhode i motsatt ende.
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Foto 6. Samme som forrige. Ikke optimal tradfordeling.
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Foto 7. Maskin som styrer utmattingstesten.
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Unterlast (kN )

Oberlast ([ kN )

Foto 8. Maks. og min. last under utmattingen.

Foto 9. Registrering av traddbrudd.

Vegdirektoratet 11



Teknologi-rapport nr. 2400

-
i o Amit N()f :
Y O 4
. O &
Y > » G
e o< ' A A
&l o/ \%
 § $ i @ | (L?) e
f D @ 'y %
U o -
= 7,
Z g

AR
Foto 10. Merke som viser at maskinen er kalibrert.

Foto 11. Kabelen etter strekkprgving, brudd i en god del trader, bruddlast 10100 kN.
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Foto 12. Brudd i kabelen.

Foto 13. Det er spinnemiddel pa tradene i 2 lag, men ikke pa tradene i ytre lag.
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Foto 14. Ikke spinnemiddel i ytre lag
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Foto 15. Tradbrudd ved kabelhodet.

Vegdirektoratet 15



Teknologi-rapport nr. 2400

Foto 16. Styringsenheten
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Foto 17. Merke som viser at maskinen er kalibrert.
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Vedlegg 1. Prosedyre for utmattingstest (uncontrolled copy).

STANDARD NO : PST.10111
EDITION Ed.1. REVISION : Rev.O.
PAGES 6 DATE . May 2005
TITLE FATIGUE TESTING PROCEDURE FOR 103MM
LOCKED COIL CABLES FOR THE FEDA FJORD
BRIDGE
CREATED BY : P. A. SAYER DATE : 24/05/2005
APPROVED BY : M. J. WARNER DATE : 24/05/2005
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CONTENTS
Page
No
1.0 SCOPE L. 2
2.0 GENERAL REQUIREMENTS ... ..., 2
3.0 SAMPLE PREPARATION ... 3
4.0 FATIGUETESTING ... 3
5.0 REPORTING | ... 3
6.0 DOCUMENT HISTORY e 4
1.0 SCOPE
This standard covers the procedure for fatigue testing of the 103 mm locked coil ropes for the
Feda Fjord bridge. This testing is in accordance with the requirements of Norwegian Public
Roads Department Handbook 122, 1994.
103mm diameter rope
Minimum breaking 10ad (M.B.L): ...couniiiiiei e e e e 10600 kN
Steel cross sectional area Of FOPE ©...iuviiiiiiiiii e 7386 mm?
N0 T g oT=T o) AT = I o] o= PR 322
TENSIIE SEFENGIN: ... ettt e e e e e e eaeas 1570 N/mm?
MAXIMIUM STIESS: ....veveeveeeeeiueeseeeteeeeeteeeteeteeeteeeeeteeseeeae e e eaeeeeeaneeeneas 0.42 x 1570 = 659 N/mm’®
MAXIMUM TOB: ...ttt e ettt e e et e e e et e e e era e e e eaa s 4867 kN
SEIESS FANGE: .. v eeee et et eeeeee et e et ee et e et e e e et e e et e e e e eeeeeaeeeteeeteeenteeeaeeseeeeaeeareeas 150 N/mm?
IMINEMIUM SEFESS: ©...vevveeteete ettt et e et e et e e e et et eeaeeete e st e ete e eeteeteeaeeeeeaneeeteeneeeneas 509 N/mm?
Y g 110 T8 4 I (o= Yo LU 3759 kN
2.0 GENERAL REQUIREMENTS
This Standard is the property of Bridon International and shall not be issued to a third party
without prior written authorisation from Bridon International.
3.0 SAMPLE PREPARATION
3.01 The test sample shall be fitted both ends with dummy sockets. Both sockets will be poured

with zinc alloy GB-ZnAl6Cul (Z610) as used for production socketing.

Vegdirektoratet 19
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3.02 The cylindrical socket shall have an outer diameter not greater than 310mm to facilitate
loading into the test machine. The dynamic head of the test machine has a bore of 315mm.

3.03 Care shall be taken during handling and transport of the sample to avoid any damage to the
wire surface which could lead to premature wire failure.

3.04 Samples for fatigue testing shall be supplied to the test house on a support beam to prevent
bending or twisting of the sample.

3.05 The sample length shall be 5565 mm, measured from the inboard face of each socket.

3.06 A clamp shall be fitted to the inboard side of the sockets to prevent the sockets from being
dislodged in transit.

4.0 FATIGUE TESTING

4.01 The sample shall be carefully loaded into the fatigue test machine avoiding any twisting or
bending of the sample.

4.02 Temperature of the sample will be checked continuously.

4.03 The load shall be cycled at a frequency of 2 Hz between the following values:

Minimum load (kN) 3759
Maximum load (kN) 4867

4.04 Rope temperature shall be monitored throughout fatigue testing.

4.05 An acoustic detection system shall be used to log any wire breaks occurring during testing.

4.06 The test shall be terminated after 2million load cycles.

4.07 On completion of testing the sample shall be loaded to failure at a rate of approx 1000 kN /
minute.

4.08 The test shall be considered satisfactory if the breaking load after the completion of 2 million

cycles in the fatigue test is equal to 2.2 x the assumed maximum load in the structure but is
not more than 25% below the minimum breaking load i.e. the minimum breaking load after
the fatigue test shall be 7950 kN.

5.0 REPORTING

Five copies of the test report shall be supplied.
The report shall include as a minimum, the following:

. The rope identification number
o Reference to this test procedure; PST.10111

o The test results showing the number of load cycles completed , the temperatures
recorded, the number of wire breaks and the actual breaking load after fatigue testing.

o Calibration certificates for all test and measuring equipment used.

The report shall also be supported with photographs of the test assembly before and after the
test.

Vegdirektoratet 20
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DOCUMENT HISTORY

Edition 1. Revision 0 24" May 2005

Created by P.A.Sayer
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Vedlegg 2. Utskrift av forlgpet av strekkprgvingen.
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Vedlegg 3: Kopi av kalibreringssertifikat for uttmattingsprevemaskin

MAEA NRW,

Materialpriifungsamt Nordrhein-Westfalen

Marsbruchstralie 186 - 44287 Dortmund - Telefon (0231) 4502-433 - Telefax (0231) 4502-589 - E-Mail: Dez43@mpanrw.de

Amtliche Priifstelle Werkstoffpriifmaschinen

ZEUGNIS

iiber die Priifung und Kalibrierung einer
Werkstoffpriifmaschine nach DIN 51220
durch einen vom Verband der Materialpriifungsédmter e.V.
(VMPA,) zertifizierten Priifingenieur

DKD - K - 06301 Elektrische Gréfien, Deutscher
Hirtevergleichspl Eindringkérper, Akkreditierungs
Kraft, Spannungsverhiltnis, Rat
DKD Hartoprifmaschinen =2

DAP - PL - 2600.34
Prifung und Kalibrierung von Werkstotfprifmaschinen DAP-PL-2600.34

Die Akkreditierungen gelten fir die in den Urkunden
aufgefihrten Messgrifien brw. Prilfverfahren.

Vegdirektoratet
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NRW. >

Materialpriiffungsamt Nordrhein-Westfalen
Marsbruchstralbe 186 - 44287 Dortmund - Telefon (0231) 4502-433 - Telefax (0231) 4502-589 - E-Mail: Dez43@mpanrw.de

- Official Calibration Laboratory for Testing Machines -

Verification Report N°: 43 0668 05 -2
Verification and Calibration of a Testing Machine according to DIN 51220
(D-N°: DBB8_W_B00_03_05_engl)

Company : DMT Geschaftsfeld Bergbau Service, Seil- und Férdertechnik
: 44809 Bochum

Location of the machine : Prifhalle-Seilprifstelle

Model Type : Differential-Priifzylinder, liegend / RD HO

Manufacturer : M.B. Trebel GmbH; Ratingen

Serial Number : HO 600/1 year of Construction: 1976

Direction of the improving

Force/drive mechanism : Hydraulisch, Motorpumpe

Force-proving device : Elektr. Kraftaufnenmer (DMS)

Force-proving display : Ziffernanzeige

Additional Instrument : Spitzenwertspeicher

Ranges of Force

Measurement 1 6000 kN

Dimensions of anvil .

Max. height L -

Masse of pendulum L=

Date of Verification: 03-24-2005 and 03-23/19-2005

1. Results of Verification: The Testing machine was calibrated and verificated in 4 range(s) according to DIN EN ISO/IEC 7500-1.
The machine fulfils the requirements of DIN EN ISO/IEC 7500-1 and was classified as follows:

Range of the force from To Class Calibration value
6000 kN Tension 600 kN 6000 kN 2 Oberlast
6000 kN Tension 600 kN 6000 kN 2 Unterlast

The testing machine may be used for spezial requirements (mafgebliche Untersuchungen).

Results of calibration see page 2 and 3

Dortmund, 03-24-200
By order

gez. Schiffer
VMPA-Priifingenieur

This certificate is wvalid as Quality Insurance according to DIN EN ISO 9001.
The laboratories of MPA NRW are accredited on DIN EN ISO/IEC 17025.

This certificate was produced by EPD and is valid without signature.

It consist out of 3 pages one explanation shed and 5 data table(s).

Time of validity: According to DIN 51220 this certificate is no more valid after each fit up (for standing machines), when deviations are
suspected in application of the test force, extension-, working- or force-proving device, after each change, addition or repair, which can affect
the working of the machine. Unless otherwise specified the verification and the certificate are valid one year.

This certificate may not be reproduced other than in full except with the permission of MPA NRW.

Because of translation from German to English language, in case of controversy German text is valid.

Vegdirektoratet
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NRW. 2

Materialprifungsamt Nordrhein-Westfalen
Marsbruchstralie 186 - 44287 Dortmund - Telefon (0231) 4502-433 - Telefax (0231) 4502-589 - E-Mail: Dezd 3@mpanrw.de

Page 2 of certificate N°. 430668 05-2 dated 03-24-2005

2. Results of the Calibration
21 General inspection of the testing machine
a) Behaviour and function
- Crosshead
- Mounting of the machine
- Guiding rolls
- Parts of the drive mechanism
- Fasteners on columns and crossheads
- Uniform variation of the force
- Identification of the masses of pendulum
b) Influences of the environmental conditions
- Vibration

- Aggressive media
- Temperature influences from one side

c) Anvil
- Evenness
- Hardness
- Mobility/stroke
- Bend under max. force

d) Verification of relative Influence of bending fe

Verificated Positions: a, b, d

The verification did not lead to any objection.

Vegdirektoratet
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NRW. /=

Materialpriifungsamt Nordrhein-Westfalen
Marsbruchstralie 186 - 44287 Dortmund - Telefon (0231) 4502-433 - Telefax (0231) 4502-589 - E-Mail: Dez43@mpanrw.de

Page 3 of certificate N°. 43 0668 05 -2 dated 03-24-2005

2.2 Verification of force proving device

a) Verificated ranges and there resolution

Range of force Indicated Force F| Resolution r*) | Relative Resolution a Used
Fn from to < % vonF, force proving device
600 kN 300 kN 6000 kN 1kN 0,33 Nr. 72622

*) Resolution r = 1 digital step or
r = 1 partition of scale/estimable part of the partition of scale
If the display is moving: r = half of the moving range (see remark)

b) The relative deviation of the zero point f, fulfils for the different ranges the requirements of the admitted
classes.

c) Determination of
the relative accuracy error q,
the relative repeatability error b,
the relative reversibility error u,
the influence of the additional instrument

d) The uncertainty of measurement of the several measured values was determined with a guideline of
dedaration the uncertainty of measurement. While measuring - GUM — TSO 1995-

Results see tables
Remarks:

The measured values were determined in the switch setting “Stat.” .

The peak value storage will be enabled by the switch setting “dyn.".

The measured value of the reversal error portents to friction

The adjustment equipment, with which the characteristic curve of the different measurement ranges can
be changed, was sealed with the MPA NRW button No 856 and No 859

The length of the measurement cable from compression proving instrument to the digital indicator was at
about 20 m

3. Used instruments: ZST 10000/1, CMS 32-88

The used measuring-, test control units and reference materials are attributed to the national
normal.

Because of translation from German to English language, in case of controversy German text is
valid.
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MPA NRW. 72

Materialprifungsamt Nordrhein-Westfalen

Marsbruchstrafie 186 - 44287 Dortmund - Telefon (0231) 4502-433 - Telefax (0231) 4502-589 - E-Mail: Dezd 3@mpanrw.de

Erlauterungsblatt W

Formelzeichen und Definitionen

Fu

Fi
F,

Fi.F

Fimax  Fimin
lnaK-Fmin

Fs

Qz

Nennkraft eines Kraftanzeigebereiches der Priifmaschine (Hochstkraft)

Bei zunehmender Priifkraft
Bei abnehmender Priifkraft

an der Prifmaschine angezeigte Kraft

Bei zunehmender Prifkraft am Kraftmessgerat angezeigte oder von
Bei abnehmender Priifkraft Belastungskdrpern ausgelbte richtige Kraft

wéhrend der ergénzenden

Bei zunehmender Prifkraft am Kraftmessgerat angezeigte Messreihe im kleinsten

oder von Belastungskdrpern ausgedibte richtige Kraft benutzten Kraftanzeige-
bereich fir den Fall, dass mit

Bei zunehmender Priifkraft an der Priifmaschine angezeigte Kraft Zusatzeinrichtungen

gearbeitet wird

Arithmetische Mittelwerte aus mehreren Messungen von F; bzw. F bei gleicher Priifkraftstufe
Groiter bzw. kleinster Einzelmesswert von F, bzw. F bei gleicher Kraftstufe

Restanzeige an der Kraftanzeigeeinrichtung der Prifmaschine nach Entlastung

Relative Wiederholpréazision aus 3 bzw. 4 Messreihen |
Relative Nullpunktabweichung der Kraftmesseinrichtung der
Relative Anzeigeabweichung ~ Prifmaschine

Relative Umkehrspanne

auflésungsbedingte absolute Ableseunsicherheit
der Kraftanzeigeeinrichtung

auflésungsbedingte relative Ableseunsicherheit
Prifkraft im betrachteten Skalenpunkt
(Untere Messbereichsgrenze bzw. Punkt der Anderung der absoluten Ableseunsicherheit)

relative Anzeigeabweichung der Zusatzreihe
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M5 NRW, 7

Materialpriffungsamt Nordrhein-Westfalen

Marsbruchstrafie 186 - 44287 Dortmund - Telefon (0231) 4502-433 - Telefax (0231) 4502-589 - E-Mail: Dez43@mpanrw.de

Bearbeitungsnummer 43 0668 05

Herstellnummer : HO 600/1
Messbereich : 6000 kN Zug
Zusatzeinrichtung : -
Priifdatum : 16.03.2005
Temperatur : 21°C
Weitere Angaben: -
Hauptmessreihen erginzende Messreihe
Fi_ | F | g | ® u g | b U
Maschinen-| richtige | Auflosung| Anzeige- | Wiederhol-| Umkehr- | Anzeige- | Wiederhol- | Messunsicherheit
anzeige Kraft | abweichung prizision spanne |abweichung| prizision (k=2)
kN KN | kN % % % % | % %
T T I
300 303,[6! 1 1,0, 04 22 -| I 0,34
600 602,19 | -0,4 0,1 -1,4 - - 0,26
1200/ 1198,49" 1 0,1 0,1 -1,0 - - 0,25
2400 2390,82i 1 0,4 0,1 -0,9 - - 0,24
3600 3586,30! 1 0,4 0,1 -0,7 - - 0,24
4800 4780,69| 1 0,4 0,0 -0,8 . ; 0,24
6ODU| 5981,66 1 0,3 0,1 - - - 0,24
|

Vegdirektor
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MIPA NRW, 2

Materialpriffungsamt Nordrhein-Westfalen

Marsbruchstrale 186 - 44287 Dortmund - Telefon (0231) 4502-433 - Telefax (0231) 4502-589 - E-Mail: Dez43@mpanrw.de

Bearbeitungsnummer 43 0668 05

Herstellnummer : HO 600/1
Messbereich : 6000 kN Zug
Zusatzeinrichtung :  mit Spitzenwertspeicher
Prifdatum : 17.03.2005
Temperatur : 21°C
Weitere Angaben: -
Hauptmessreihen erginzende Messreihe
Fi | F | r q | b u g | b U
Maschinen-| richtige | Aufldsung| Anzeige- | Wiederhol-| Umkehr- | Anzeige- | Wiederhol- | Messunsicherheit
anzeige ‘ Kraft | abweichung | prizision | spanne abweichung| prizision (k=2)
KN kN | kN w | % | % % | % %
{ |
| [
300/ 30590 1 19| 0,8 0,8 12 L1 0,41
600 605,21 1 -0,9 0,1 1,1 0,4 0,5 0,26
1200 1205,0| 1 04| 03 0,4 01| 07 0,26
2400 2397,12/ 1 0,1 0,2 -0,9 03 0,4 0,25
3600| 3591,10 1 0,2 0,0 -0,8 0,4i 0,2 0,24
4800 | 4787,40 1 0,31 0,0 -0,7 0,3 0,1 0,24
6000 . 5987.14 1 0.2 0,0 - 03 0,1 0,24
| |
| r |
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Vedlegg 4: Kopi av kalibreringssertifikat for strekkprgvemaskin

Test Report Report No. 060/2004/1  PL-Vo  dated 06.06.2005
Page 19 of 25

DMT

NRW.

S RRRTINIE BRI

Marsbruchsiralle 186 - 44287 Dormund - Telefon (0221) 4502-433 - Telefax (0231) 4502-589 - E-Mail: Daz43@mpanmw.de

Amtliche Priifstelle Werkstoffpriifmaschinen

ZEUGNIS

uber die Prufung und Kalibrierung einer
Werkstoffpriifmaschine nach DIN 51220
durch einen vom Verband der Materialpriifungsidmter e.V.
(VMPA) zertifizierten Priifingenieur

—]
DHD - K - 38391 Elaktrische Geollan, Dwutscher
Histavergleichspiatten, Eindringkrpes, | Rxkragiarungs
Keaf, Spannungsvernianis, -
DKD Hirpgimaschinen (g eran=3
DAP - PL - 200034
ey oy DAP-PL-2600 34
Diw Akredilerunges galtan 10s dia in sen Urkunden
aulgefih: brw.
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Test Report Report No. 060/2004/1  PL-Vo  dated 06.06.2005
Page 20 of 25

Pre(ient - U R R CHE
186 - 44267 - Telefon (0231) 4502423 - Telafax (0231) 4502-589 - E-Mail: Dezé3@mpantw.de

- Official Calibration Laboratory for Testing Machines -

Verification Report N°: 43 0668 04 -3
Verification and Calibration of a Testing ding to DIN 51220
(D-N" 0GBO-BB5E-12-04-angl)

Company : DMT Geschaftsfeld Bergbau Service, Seil- und Fordertechnik
: 44809 Bochum

Locafion of he maching : Priffraum-Seilpriifstele .

BauanType . Zugprifmaschine, liegend / MHE

Manulacturer  MFL Prif- und GmbH, A

Senal Number : a8se Baujahr: 1877

Direction of the improving

Forceldive ‘H isch, Motorpump

" Foree-preving device : Elektr. Kraftaufnahmer (DMS)

Force-praving display . Skalenanzeige

Addisana : Schleppzeiger und Diag hrelber

Ranges of Force

Maasurament + 4000- 10000 - 20000 kN

Dimansions of anvl i

Max. haight -

Massa of pandulum i

Date of Verification: 2005-01-22/23/25/26

1. Resulls of Verification: The Testng machine was calibated and verificated n 4 range{s) according to DIN EN ISO/IEC 7500-1.
The machine fulfils the requirements of DIN EN [SO/IEC 7500-1 and was classified as folows:

Range of the force From | to Class | Calibration valus
4000 kN Tensicn 400 kN 4000 kN 1 }
10000 kN Tension 1000 kN 10000 kN 1 } Messstalle 1
20000 kN Tension 1 }
licha Linterauchungen).

Resuits of calibration see page 2 and 3

Dortmund, 2005-01-27

By order &

e,
gez. Schiffer =
VMPA-Prilfingenisur

This certificate is valid as Quality Insurance according to DIN EN ISO 9001.

The MPA NRW laboratories are accredited after DIN EN ISO/IEC 17025

This cenificals was produced by EPD and is valid without signatuse,

1L consist cul of 3 pages one explanation shed and 5 dala tabie{s).

Time of validity: Acconding lo DIN 51220 this cartificate i no mare valid afier each fit up (for standing machines), whan deviations are
suspected In application of the lest force, extension-, working- or force-proving device, after each change, addition or repair, which can affect
the warking of ihe machine. Uniess otherwiss specified the verification and Ihe cortificate are valid one year.

This certificate may nat be reproduced cthee than in full excapt with the parmission of MPA NRW.

Because of banslalion from Gemman to English languags, in case of controvarsy Garman taxt is valid,

Vegdirektoratet
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Page 2 of certificate N°. 43 0668 04 - 3 dated 2005-01-27

2: Resuits of the Calibration
21 General inspection of the testing machine
a) Behaviour and function

- Crossheac

- Mounting of the machine

- Guiding rolis

- Parts of the drive mechanism

- on col and

= Uniform variation of the force

- Identification of the masses of pendulum

b} Infl of the

- Vibration

- Aggressive media

- Temperature influences from one side
c} Anvil

- Evenness

- Hardness

- Mobility/stroke

- Bend under max. force

d) Verification of relative Influence of bending f,

Verificated Positions: a, b, d

The verification did not lead to any objaction.

Vegdirektoratet
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Page 3 of certificate N°.

22 Verlification of force proving device

43 0668 04 -

3 dated 2005-01-27

a) Verificated ranges and there resolution

Range of force Indicated Force F| Resoiution r*) | Relative Resolution & Used
N fram (%] %% wonF | force proving device
4000 kN 400 kN 4000 kN 2EkN 05
10000 kN 1000 kN 10000 kN 4 kN 04
20000 kN 2000 kN 20000 kN 10 kN o0s

"} Resolution r = 1 gigital slep or

£ = 1 panition of scale/estimable part of the partition of scale
IF the display is moving: r = half of the moving range {see remark}

b) The redative deviation of the zero point f, fulfils for the different ranges the requirements of the admitted

classes.

c) Determination of
the relative accuracy error q,
the relative repeatability error b,
the relative reversibility eror u,
the influence of the additional instrument

d) The uncertainty of the single measurement values was determined according to the "Guide to the
Expression of Uncartainly in Measurement (1885) " (GUM).

Resuilts see tables

Remarks:

The needle is very siow, when heading the zero point
That why far alignmeni of the zero point an external digital-Voli-meter was added. The digital-Velt-mater

is

with the control

As to the request of the cusm}nér onl

calibrated.
With M

1t of the testing machine.

y Lhe: range of the M polnt 1 (M

point 1 the M.

measurement point 2 is near to the working piston.

Between feed rod and chuck head is at ebout 1mm of clearance
Between gear rod and pinion gear of the force-proving instrument there is a clearance.

The adjustment equipment, with which the characterislic curve of the different measurement ranges can
be changed, was sealed with the MPA NRW button No 0176 and No 60

3. Used instruments:

25T 2500011; CMS 32-88

1) was

point was defined which is near to the crossbar. The

The used measuring equipment, the test control unit and the reference materials are
arised from the national standards.

Vegdirektoratet
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Bearbeitungsmummer 43 0668 04

Herstellnummer : 8858
Messhereich : 4000 kN Zug
zZ ichtung :  mit Schleppe,u.Diagr.schr
Prifdatum : 21.12.2004
Temperatur : 20°C
Weitere Angaben:
Fi F T q b u q b U
Maschinen-| richtige | Auflisung | Anzeige- | Wiederhol-| Umkehr- | Anzsige- | Wiederhol-| Messunsicherheit
anzeige Kraft sbweichung| prézision spanme | abweichung| prizision (k=2)
kN kN kN % % % % % %
200 198,66 2 0.7 1,1 0,6 0,9 Ll 0,74
400 398,04 2| 0,5 0.4 0,6 0,5 0.4 040
BOO) 797,19 2 04 0,1 0,0 0,3 0,1 028
1200 1196,82 2 03 01 00 02 0,1 0,26
1600, 1596,05/ 2 0,2 0,01 0,0/ 03 0,0} 0,25
2000 1593,64 2 a3 0,04 0,0, 04 0l 025
2400 2353,03 2 03 0,0 0,1 03 0,0} 0,25
2800 2792,91 2 03 0,0 0,0] a3 0,1 0,24
3200 3192,18 2 0.2 00 0,0 0,2, a1 0,24
3600 3592,79 2 0.2 0,0 ol 0,2 0.0 0,24
4000 399242 2 0,2 0.0 - 0,2 0,0) 0,24

0BE8_W_BESE_MI1_12_04
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Bearbeitungsnummer 43 0668 04

PL-Vo

dated 06.06.2005

NRW.

Materialprifungsamt Nardrhein-Westfalen

pleidt g g

DMT

LEVe ik

Herstellnummer : 8858

Messbereich : 10000 kN Zug

Zusatzeinrichtung :

Priifdatum : 23.12.2004

Temperatur : 20°C

Weitere Angaben: - ‘

Fi F_ | g | b u q | u
Maschinen-| mnchtige | Aufldsung | Anzeige- ' Wiederhol-| Umkehr- | Anzeige- | Wiederhol- | Messunsicherheit
anzeige Kraft abweichung| prizision spanne  |abweichung prizision (k=2)
kb KN kN % % %% % | %
|
1000 §92,97 4 0,7 03 - - 0,35
2000 1969,91 4 05 01 - - 027
3000  2987,47 4 0,4 0,1 . . 0,26
4000  3982,89 4 04 0,0 - - - 0,25
5000 4580,46 4 0.4 o0 - - 0,24
6000|  5967,07 4 0,6 00 . - - 024
7000, 6967,07 4 0,5 0,1 - - 0,24
8000|  7963,41 4 0,5 0,0 g # 0,24
9000 B962,80) 4 0.4 0,0 - - - 0,24
oooo|  9960,34! 4 0.4 0,0 - = N 0,24
|

Vegdirektoratet
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Bearbeitungsnummer 43 0668 04

Herstellnummer : 8858
Messbereich : 20000 kN Zug
Zusatzeinrichtung : -
Privfdatum : 03.01.2005
Temperatur ; 20°C
Weitere Angaben: - £
Fi E_| [ u q b u
Maschinen-| nchtige | Auflisung | Anzeige- | Wicderhol-| Umkehe- | Anzeige- | Wicterhal- | Messunsicherheit
anzeige Kraft bweich isi spanne | abweichung| prézision (k=2)
kN kN kN % % % % %
2000 1987,16 10 0.6 0,6/ 0,6 - - 0,43
4000 39%0,83 10 02 03 07 = - 0,30
5000 5984,74 10 03 0.2 0,1 - - 0,27
3000 7978,64 10 03 0.2 02 - - 0,26
10000 9971,03 10 03 a1 0.1 - - 0,25
12000 1196055 10 03 (8 0,0} - 0,25
14000| 13963,14 10 03 a1 0.2 - 0,25
16000|  15948,84 10 03 0,2] 0,1 + 0,25
18000| 17936,38 10 0,4 0,0 a0 - B 0,24
200000 1992575 10 0.4 0,1 - - e 0,24
|

Vegdirektoratet
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