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Test Intention:

In test 4248 we want to proof the lifetime of chainflex® cables inside a pulley application for fork lifters.

Client:
Name: R. Habering Team: chainflex® Date: 18.10.2011 Result:
Order-Info:
Customer/ No.: igus® GmbH, Spicher Str.1a, 51147 Koln
Series / No: CF77.UL.15.04.D, CFBUS.045, CF9.15.04 | Installation type: Vertical, wheel application
Customer test: Yes [X] No [] Development test: Yes [] No [X]
Technical data Target & Examination
E-Chain type: --/-- Cable length [m]: 15,0
E-Chain Radius [mm]: --/-- Target [double strokes]:
Stroke [m]: 4,1 Optical check: [X]
a acceleration [m/sec’]: 1 Abrasion jacket: [ ]
v velocity [m/s]: 1 (6500 DS/day) Resistance shield: []
Temperature [°C]: approx. 25°C Resistance cores: [X]

Experimental setup (Sketch, Photo ...)

Checklist for the experimental preparations

X] additional inscription/label at all wires

X strain reliefs at both ends of the chain

X correct electrical connection of all wires

[] radius was marked at the cables and the energy chain

1. Construction:
This test is built up on the ,Vertikalachse®. The following pictures show the test structure:
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The fixed points with Stauff strain reliefs size 1 (article 1806 size 10mm) and the spring pulling with a
force of 20N (right)

Original =» Test Lab

QM-2-201-F/

S. Voshaar/Versuch/04.04.2011 Copy 1 = Konstruction
For internal The managing data show the results of the accomplished examinations. With all data it still acts Copy2 > Client

use only neither around one or more warranties of certain characteristics around one or more warranties

regarding the suitability of a product for a certain targeted application, since the examinations on
laboratory conditions took place. The warranty of certain characteristics of the products and/or
their suitability for a certain application requires writing in the confirmation of order. Finally we
recommend user-specific measurements under genuine operating conditions.
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The vertical tower (Ieft) and the moved wheels (iddle)

2. Cable and hose packages:

No. 1: 1x CF77.UL.15.04.D with the cable marking

00478m igus CHAINFLEX CF77.UL.15.04.D 4G1,5 300/500V E310776 CslJus AWM Style 20233
AWM I/l A/B 80°C 300V FT1 CE C N/DI DESINA RoHS conform www.igus.de

No. 2: 1x CFBUS.045 with the cable marking

04067m igus CHAINFLEX CFBUS.045(4x2x0,15)C E310776 CAJus AWM Style 21371VW1 AWM
I/l A/B 80°C 30V FT1 CE N N/CH DESINA Ethernet/CAT5 conform RoHS conform www.igus.de

No. 3: 1x CF9.15.04 with the cable marking
08403m igus CHAINFLEX CF9.15.04 4G1,5 300/500V CE S N/BG RoHS conform www.igus.de

No. 4: 1x CF9.07.12 with the cable marking
01427m igus CHAINFLEX CF9.07.12 12G0,75 300/500V CE M O/AH RoHS conform
www.igus.de

3. Description of the cable construction:
Standard igus chainflex® catalogue cable

QM-2-201-F/ Original =» Test Lab

S. Voshaar/Versuch/04.04.2011 Copy 1 = Konstruction
For internal The managing data show the results of the accomplished examinations. With all data it still acts Copy2 > Client
use only neither around one or more warranties of certain characteristics around one or more warranties

regarding the suitability of a product for a certain targeted application, since the examinations on
laboratory conditions took place. The warranty of certain characteristics of the products and/or
their suitability for a certain application requires writing in the confirmation of order. Finally we
recommend user-specific measurements under genuine operating conditions.
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4. Remarks:

To detect broken conductor or shielding wires we will measure the ohmic resistance of these cable no.1
(the cores of the samples are connected in series to measure the ohmic resistances). The cable no.2 was
ready made with MAT CAT9040020 and we will measure the data transfer parameters regularly with a
Fluke DTX-ELT.

The following chart gives an overview regarding the test parameters:

Cable Cable type E-chain radius Outer diameter | Bending factor | Bending factor
no. [mm] [mm] [xd] catalogue
11 CF77.UL.15.04.D - 7,4 - 6,8
2.1 CFBUS.045 - 7.8 - 10
3.1 CF9.15.04 - 6,9 - 5,0
4.1 CF9.07.12 - 10,4 - 5,0

Counter readin i
Cable no. Cable type ... mounting deriounting El];f:;[clivg;y Cifl?tglre.?kc?g
1.1 CF77.UL.15.04.D 5.634.548 5.638.914 4.366 <4.366
2.1 CFBUS.045 5.638.914
3.1 CF9.15.04 5.638.914 5.654.380 14.828 <14.828
4.1 CF9.07.12 5.921.310 6.641.794 720.484 708.260

Test-order was checked by ... [Rainer Réssel or Mart

in Gollner and further employee]

Date: 20.10.2011

Name:

Name:

Ch. Mittelstedt

QM-2-201-F/

S. Voshaar/Versuch/04.04.2011
The managing data show the results of the accomplished examinations. With all data it still acts
neither around one or more warranties of certain characteristics around one or more warranties
regarding the suitability of a product for a certain targeted application, since the examinations on
laboratory conditions took place. The warranty of certain characteristics of the products and/or
their suitability for a certain application requires writing in the confirmation of order. Finally we
recommend user-specific measurements under genuine operating conditions.
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Result

Start Report 02.11.2011:
At the 02.11.2011 we started the test 4248 with a counter reading 5.634.548, we will measure the cables
regularly.

Interim Report 03.11.2011:
At the 03.11.2011 we demounted cable no.1.1 with a counter reading 5.638.914 after 4.366 double
strokes, because we noticed a cork screw. Also we mounted the cables no. 2.1 and 3.1.

Interim Report 10.11.2011:
At the 09.11.2011 we demounted cable no.3.1 at counter reading of 5.654.380 after 14.828 double strokes,
because we noticed a cork screw.

Interim Report 21.03.2012:
At the 21.03.2012 we mounted cable no.4.1 at counter reading of 5.921.310, we will measure the cables
regularly.

Interim Report 21.09.2012:
At the 021.09.2012 we demounted cable no.4.1 after 720.484 double strokes, because the ohmic
resistance was too high.

QM-2-201-F/ Original  =» Test Lab

S. Voshaar/Versuch/04.04.2011 Copy 1 = Konstruction
For internal The managing data show the results of the accomplished examinations. With all data it still acts Copy2 > Client

use only neither around one or more warranties of certain characteristics around one or more warranties

regarding the suitability of a product for a certain targeted application, since the examinations on
laboratory conditions took place. The warranty of certain characteristics of the products and/or
their suitability for a certain application requires writing in the confirmation of order. Finally we
recommend user-specific measurements under genuine operating conditions.
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The following diagrams show the trend of the ohmic resistances during the test:

Ohmic resistance in [m Q]

Ohmic resistance in [m Q]

900 +

860 1

820

780 4

740 -

700 -

660 -

620 -

580 -

540 -

500

Trend of the ohmic resistances

/

8000 -
7600 -
7200
6800 -
6400 -
6000
5600 -
5200
4800

2.000 4.000 6.000 8.000 10.000
Double strokes

——1.1CF77.UL.15.04.D 1-PE

Trend of the ohmic resistances

4400 -
4000 -
3600 -
3200 -
2800 -
2400 -
2000

12.000 14.000

3.1 CF9.15.04 1-PE

16.000

100.000 200.000 300.000 400.000 500.000

Double strokes

——4.1CF9.07.12 1-PE

600.000

700.000

800.000

QM-2-201-F/
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The managing data show the results of the accomplished examinations. With all data it still acts
neither around one or more warranties of certain characteristics around one or more warranties
regarding the suitability of a product for a certain targeted application, since the examinations on
laboratory conditions took place. The warranty of certain characteristics of the products and/or
their suitability for a certain application requires writing in the confirmation of order. Finally we
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The measurement protocol of cable no. 2.1 is still in order after 2.700.473 cycles.

Link WARE \/
CABLE TEAT MAMAGETWIENT S0FTHERE
Kabelkennung: 4248-2.1 Testzusammenfassung: PASS
DatwmfUhrzeit 1001172013 12203:17 PM Bediener- CF Muodell: DTX-ELT
Reserve 16.1 dB (NEXT 12-78) Software-Version: 2.5200 Haupigerat S/M: 8751011
Grenzwert: IS01180H Channel Class D Grenzwerte Version: 1.7000 Remote SiM: B751012
Kabeltyp: Cat 5e FTP MVF: 68.0% Adapter Hauptperst: DTX-CHADOZ
Kalibrienmgsdatemn: 08/18/2008 Adapter Remote: DTX-CHADIZ
Lange [ff) [Faar 12] 53 53
Laufzeit (ns), Gme. 555 [Paar 48] B2 - o
Abweichung (ns), Gmz. 50 [Paar 48] 4 — )
Widerstand (Ohm), Gmz. 250 [Faar 78] 34
Wire Map (TSESA) a5 Elrtig Dt (B}
PASS
Einfig-D@mpf. Reserve (dB)  [Faar4d 137 i — ! ’:
Frequenz (MHz) [Paar 48] 100.0 : 3 s
Grenzwert (dB) [Faar45] 240 S
Min. Abstand MinWert ' o ooomoooeoooos |0 peseslae=nSS
PASS MAIN SR [MAIN SR | {-—------—--—-- % s s o
Schiechtest Paar 12-7B 12-TB  |[12-78  38-78 - < Mbe
NEXT (dB) 161 18.4 16.1 18.0 =
Freq. (MHz) 675 @70 | 675 623 || MEXT (dE] yon , , MEXT @ Remote (B
Grenzwert (dB) 330 331 | 330 307 || . o b
Schlechtest Paar 7B L] 12 78 mﬂ}*' . \L,L "-'yl . ] vl
PSMEXT (dB) 186 100 [ 102 109 T ,‘I,.}:_%@ 4,}& Wad il il
Freq. (MHz) 676 918 | B40 018 @ Bt Sl | R TR
Grenzwert (dB) 0.0 2rT 28.4 FIN| m m
PASS MAIN SR | MAIN SR % v o oms am % m wm o= s
Schiechtest Paar 45-36 3645 |3645 4538 MEE MHz
ACR-F [dB) 241 241 26.5 26.8
Freq, (MHz) 48 45 043 D43 - ACR-F [dB) - ACR-F [ Remote (03]
Grenzwert (dB) 441 441 | 178 178 wil A @
SchechtestPaar 38 36 | 45 38 ||, @l ) || | J I
PS ACR-F(dB) 287 270 | 282 282 ki iwé;u““-mlae. : ST A
Freq. (MHz) 56 58 843 45 & i T e
Grenzwert [(dB) 04 380 14.8 14.8 o "-a m e
PASS MAIN SR [MAIN Sh "o owm me B rs wmn oms e
Cchlechtest Paar 12-36  12-36 | 1278 3878 MEE MHz
ACR-N (dB) M5 Py ME arAa
Freq. (MHz) 28 58 | B33 23 ||m AGREN () ACRH g REmatE (E)
Grenzwert (dB) 518 455 87 77 &
Schlechiest Paar 36 i 17 T | ﬁfﬁ .
PSACR-N (dB) 218 233 | 367 378 s *,ﬂll%. y b hﬂ-
Freq. (MHz) 28 51 | B40 918 @ e LR T L, "i,@ c]
., - -
Grenzwert (dB) 480 437 6.5 48 m Rrat
PASS MAIN SR |MAIN SR " ow m ms am “n ™ om x4 w0
Schiechtest Paar 36 12 35 12 M MHz
RL (dB} 118 13.1 1.2 15.0
Freq. (MHz) 460 500 | 460 o83 ||m AL (&) wg - @ Remote(E)
Grenzwert (dB) 134 13.0 13.4 10.0 P &
Erfliks Nebwork Shandands: ] &
10EAEE-T TO0EAEE-TH 1O0EAEE-TH ' | | / Il
CCCEASE-T ATME2S ATMES1 - N ‘4 4o Lk ‘-:L'!,
ATMES 100V G-AnyLan TR+ - ek . . o
TR-16 Adive TR-16 Passive -— ==
nﬂ ] 153 Fo) Six) nﬂ = L - 380
M MHz
Linki%are ‘Version 3.0
Projekt CF Ot I5US
Unbemammt1 FLUKE
QM-2-201-F/ Original  =» Test Lab
S. Voshaar/Versuch/04.04.2011 Copy 1 = Konstruction
For internal The managing data show the results of the accomplished examinations. With all data it still acts Copy2 > Client
use only neither around one or more warranties of certain characteristics around one or more warranties

regarding the suitability of a product for a certain targeted application, since the examinations on
laboratory conditions took place. The warranty of certain characteristics of the products and/or
their suitability for a certain application requires writing in the confirmation of order. Finally we
recommend user-specific measurements under genuine operating conditions.
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Evaluation

Dissection Report:

The following pictures show the dissected pieces of the cables

The condition of the cable no.1.1 (CFE77.UL.15.04.D) after 4.366 cycles

Double strokes [DS] 4.366
Condition outer jacket Cork screw

QM-2-201-F/

S. Voshaar/Versuch/04.04.2011

For internal
use only

Original  =» Test Lab
Copy 1 =» Konstruction
The managing data show the results of the accomplished examinations. With all data it still acts Copy2 > Client

neither around one or more warranties of certain characteristics around one or more warranties
regarding the suitability of a product for a certain targeted application, since the examinations on
laboratory conditions took place. The warranty of certain characteristics of the products and/or
their suitability for a certain application requires writing in the confirmation of order. Finally we
recommend user-specific measurements under genuine operating conditions.
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The condition of the cable no.3.1 (CF9.15.04) after 14.828cycles
Double strokes [DS] 14.828
Condition outer jacket Cork screw
QM-2-201-F/ Original =» Test Lab
S. Voshaar/Versuch/04.04.2011 Copy 1 = Konstruction
For internal The managing data show the results of the accomplished examinations. With all data it still acts Copy2 > Client
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laboratory conditions took place. The warranty of certain characteristics of the products and/or
their suitability for a certain application requires writing in the confirmation of order. Finally we
recommend user-specific measurements under genuine operating conditions.
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The condition of the cable no.4.1 (CF9.07.12) after  720.484cycles

Double strokes [DS] 720.484

Condition outer jacket Ok

Condition core insulation Ok

Condition conductor Single broken wires

Condition centre element Ok
Name: | Ch. YDittelstedt Date: 21.03.2012
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S. Voshaar/Versuch/04.04.2011 Copy 1 = Konstruction
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