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TEST REPORT

Applicant: ESTAP ELEKTRIK ELEKTRONIK VE BILGISAYAR
SISTEMLERI SANAY| VE TICARET ANONIM SIRKETI
Maerve Mah. Yildiim Sok. No:2
Yanidogan - Sarigazi
34791 Umraniyo
ISTANBUL TURKEY

Addressee: Ms Salak Yesilyurt
Quality Assurance Manager

Date of order: 18 February 2009
Order no. 000286291,

Subject: Mechanical tests: vibration and shock tests ol the
cabinats.

Reference documents: CEl 61587-1* (March 2007)

CEl 60068-2-6 (December 2007)

CEl 60068-2-27* (February 2008)

CEIl 61010-1* (February 2001) + addendum AC1 (May

2002) and addendum AC2 (April 2003)

Identification of sample: A cabinet designated Free Standing Estap Cabinet 42U,
with additional loads.

For any difficully in the interprelation of this documenl, please refer lo the orginal
report K020085 - DEN (in French) which is the only authentic text.
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IDENTIFICATION OF EQUIPMENT TESTED

The ESTAP company entrusted to the Laboratoire national de métrologie et d'essai

(LNE Trappes - Environmental Testing department) a cabinel designated Free

Standing Estap Cabinet 42U (dim.: 2000 x 600 x 600 mm), with additional loads, for

::Iha purptl'nsa ol having it underge the mechanical tests indicated in the reference
QCUmeants.

Received on; 18 February 2009
(provided by MESSRS. Dumouchel & Bedel of LEGRAND).

REFERENCE DOCUMENTS

The tests were performed in conformity with the indications specified in the
slandards:

« |[EC 61587-1* (March 2007)

» |EC 60068-2-8 (December 2007)

* IEC 60068-2-27* (February 2008)

* |EC 61010-1° (February 2001) + addendum AC1 (May 2002) and addendum AC2
{April 2003)

TESTING AND MEASURING RESOURCES

The testing and measuring resources are described In appendix 1.

Report to be followed on nexl page
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4, TEST PARAMETERS
The testing conditions (including the attachment of the cabinet), the locations of the

sensors, and the definitions of the directions of excitalion are specified on the view in
appendix 2.

4.1. SINUSQIDAL VIBRATIONS — SEARCH FOR RESOMANCES

Relerence documenis

+ |EC 60068-2-6 standard

* IECE1587-1" Standard § 5.3.1

Wavelorm sinusoidal

Range of frequencies 510100 Hz

Applied level 1 m/s? from 5 to 100 Hz
Sweep mode Logarithmic

Sweep rale 1 octave/min
Minker ot prov et Three, orthogonal

Mumber of sweep cycles [5 -

1

100 - 5 Hz] per direction

- Equipment fitted with simulated loads, in
conformity with lable 7 and figure 8 of standard
IEC 61587-1" (information from LEGRAND) -
loads placed by LEGRAND personnel

- Recording of the accelerations measured by
the control, verification, and auxiliary sensors,

Visual appraisal after each test: no deformation
of or damage 1o parls allowed, that might affect
the form, the adjustment, or the function of the

equipment tested.

Particular conditions

Finding at the end of the lest

Reporl to be followed on nexi page

LNE



4.2,

LNE

File K020085 - Document DE/2 - Page 4/31

SINUSOIDAL VIERATIONS — HOLD AT RESOMANCE

Reterence documenis:

¢ |EC 60068-2-6 standard
e |[EC 61587-1° Standard § 5.3.1

Wavalorm sinusoidal
1 mis® al resonance
({the most representative frequency found in
the previous test)

i | Note: in some cases, rather than a hold at a

Appiad jeve fixed frequency, restricted sweeps around
resonance will be allowed when resonance
is not evident (Cf. standard IEC 60068-2-6
§8.32a2)

Duration Hald for at least 10 minutes

Mumber of axes of

excilation AR, PISIoRRrE

Particular conditions

- Equipment fited with simulated loads, in
conformity with table 7 and figure 8 ol standard
IEC 61587-1* (information from LEGHAND) -
loads placed by LEGRAND personnel

- Recording of the accelerations measured by
the control, monitor, and auxiliary sensors.

Finding al the end of the lesl

Visual appraisal after each test: no deformation
of or damage to parts allowed, that might affect
the form, the adjustment, or the function of the
equipment lested.

Report to be followed on next page
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SINUSCIDAL VIERATIONS — ENDURAMCE BY SWEEP

= |EC 600DES-2-6 standard

Reference documents: = Standard IEC 61587-1* § 5.3.1 —table 8 =
Performance level DL4

Waveform sinusoidal

Range of frequencies 2 o 200 Hz

1.5 mm from 2 to 9.1 Hz

ied |
Applieciame 5 mis? from 9,1 to 200 Hz
Sweep mode Logarithmic
Sweeap rate 1 oclave/min
Mumber of axes of
excitation TR CHEHOGONS
Mumber of sweep cycles 10, or a total test duration per axis of

[2 — 100 — 2 Hz] per direction

2 hours 12 minutes and 52 seconds

Particular condilions

- Equipment fitted with simulated loads, in
conformity with table 7 and figure 8 of standard
IEC 61587-1* (information from LEGRAND) -
loads placed by LEGRAND personnel

- Recording of the accelerations measured by
the control, monitor, and auxiliary sensors.

Finding at the end of the test

Visual appraisal after each test: no deformation
of or damage to parts allowed, that might affect
the form, the adjustment, or the function of the

equipment lested.

Report to be followed on next page
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4.4, SHOCK TESTS *

= |EC 60068-2-27 slandard

Relerence documenis: = Standard IEC 61587-1" § 5.3.1 — table 8 &
Performance level DL4
Wavelorm Semi-sinusoidal
40 m/s?

Amplilude and duration of the
shocks in the vertical (Y) axis only

Pre and post pulse adjusted to 10%, in

and single lobes

18 ms

Direction of the shocks Only one direction: upward displacement ol the
vibrating lable

Number of shocks Three

Number of axes of excitation One, Y vertical axis

- For salety, cabinet held loosely, in the verlical
direction, by a strap, during the shocks

- Pre-tests: 1 shock at - 6 dB and 1 shock
at-3dB.

Particular condit - Equipment fitted with simulated loads, in
RLVIRE CONNIN canformity with table 7 and figure 8 of standard IEC
61587-1* (information from LEGRAMND) - loads
placed by LEGRAND personnal

- Recording ol the acceleralions measured by the
control, verification, and auxiliary sensors.

- VWisual appraisal after the lest: no deformation of or

damage to parls allowed, thal might alfect the form,

Finding al the end of the lest IJ;: m?jdjuslmnl. or the function of the equipment

- Check of the continuity ol the grounding circuit at
the end of all of the tests

4.5. TEST OF CONTINUITY OF THE GROUNDING CIRCUIT *

This was performed by LEGRAND company personnel using their own equipment.

Test conditions (in conformity with standard IEC 61587-1* § 6.2 and standard IEC
61010-1%):

injection of 12 VDC at 25 A (open circuilt) lfor one minute between different points on
the structure of the cabinet.

Report 1o be followed on next page
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COURSE AND RESULTS OF THE TESTS

PERSOM PRESENT AT THE TESTS

The tests were held on 18 and 19 February 2009 at the Laboratoire national de
métrologie @1 d'essais of Trappes (EETS section) in the presence of;

Ms Yesilyurt el Mr Islamoglu (ESTAP - TURKEY), present on 18 February
=  Mr Evci (TSE - TURKEY), present on 18 February
= Messrs Dumouchel and Bedel (LEGRAND, FRANCE), present both days
TABLES OF RESULTS

The tables below specify the course of the tesis, any remarks, and the numbers of the
appendices containing the photographs and the curves associaled with each tesl.

In these tables:
"H.A.S. " means Rien A Signaler (Nothing to Repaort).
The findings of the visual inspecticns are without prejudice 1o the resulls ol a more
thorough examination by the requesting party, after the test, on its own premises
{in particular after dismantling ol the product).

F, designales possible frequencies of resonance (detected during the searches
for resonance)

0 designates the magnification factor (The magnification facfor is the
dimensioniess ratio of the response amphiude of a system in sleady-state forced
vibration lo the excitation amplilude. In our case, it is the ralio of the acceleration
recorded an the auxiiary sensor to thal on the control point).

The checks of the Ilolerances of the test paramelers are listed n
appendix 7.

Repaort 1o be followed on next page
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Designation| Axisof | Duration Appendix
Testno. | "t thetest | excitation | of test famarks ne.
- Result of the search for regonance:
! Search for BTN ST el i 8.2 O nimmins ™ 7.1
R and 38 3-1
EBC
Visual inspaction; ALAS.
f :
10 min betwaan 41.0 and 61.6 Hz:
2 Hold at and 40 rale = 0.11 octmin or 1 sweep cycle 3.2
TESONaNce S performed
! Visual inspection: RAS.
2 hours
Endurance 12 min
3 by sweep and 52 AAS 3-3
s
4
Shock lest” 3 shocks | Visual inspection: RAS 3-4
: e ihe first F, is belore 5Hz
Search for mg‘ﬁ the secand: F,= 41.2 Hz: O top cab. = 4.5; i
resonance 2 e s = 5.5 3
5EC
Z
ok 10k .| Gelwaert S and 54 Hat rate & EIch:l-'rnln
B IBECNANGE and 38 |or 1 swoep cycls parformad 4-2
BBC
Visual inspection: R.AS.
Report 1o be followed on next page
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i Axi Duration Appendi
Testno. | i inetest | oxcitation | ©ftest Hemerks Sy
2 hours
Endurance 12 min ; )
7 by sweep and 52 | Visualinspection: RA.S 4-3
sec
8 Bmin | ok e
Search for and 38 F, is before 5 Hz 5.1
resonance '
¢ | Visual inspection: R.A.S.
fixed I 15 H
Haold at .
9 ¥ 10 min 52
sl Visual inspection: R.A.S.
2 hours
Endurance 12 min e
10 by sweep and 52 | Visualinspection; R.A.S, 53
EBC
Measuremants satistactory < values
< 100 m}
- between the chassis and the side panel
Tests of =3.72 mQ
11 conlinuity of . - between the chassis and the hinged rear B
ground® panal = 4.01 mQ
- batween the chassis and the front door
= 3.04 mQ
- batwean the chassis and the lop surfaca
=222 m0
- batween the right and left parts of tha
chassis = 1,96 mQ
5.3. CoONcLUSION

. LNE

Mo damage to the ESTAP cabinet was observed in the course of the tests covered:
vibration and shock lesls as per standard IEC 61587-1* (§ 5.3.1). The requirements
ol conlormity o this standard in these tesls on this equipment were met,

Report to be lollowed on next page
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Al the end of the tests, the equipmenl was recovered by MESSRS. Dumoucheal &
Bedel, 20 February 2009.

Trappes, on 17 March 2009
In charge of the test:
Michel CONAN
Patrice PRADAYROL
Emmanuel RUIZ
Head of Environmental Testing Test Otficer

and Signal Processing Division

o e\ —~ 2\
<[ LNe]: (s
Laurent BUGUET b Michel CONAN

The results which are quoted are only applicable 1o the sample, the products or
material submitted to LME and which is fully described in this document.

LNE
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Appendix 1-1

The LNE's vibration and shock testing and measuring resources

o 3 = e i ; —aisnment | T m g o
0 ety b gl s @ f] L e o | EM n | m} P
SACROEITR 2016 no 50
excitar LING et b 12/12/2008 & k603 cin
Power amplifier OMA-12-HBSA- 01/30/2009 . ACTIDYN mmﬂmﬂﬂﬁgt 2/12/2008) &
Sn 2016.12 no 100 {checking) (checking) (01/30/2008)
ngﬂizmm table TEAM 482336 no 216
for signal
generation and | DATA PHYSICS DELL no 1 12/02/2008 Nov 2009 DCY Services Gu-GaLae-as-nod
|___monitoring (12/02/2008)
Control sensor COLUMBIA 3028 no 113
Conditioner of the - . 3 04/24/2008 ril 2010 A+ Matroloa LO21248/04057
el Broel & Kjger | 2635 no 921719 : i + Matrologie (04/28/2008)
"‘”“;‘;ﬂfﬁ“ 0| Brivel & Kjaer 4326A no 30083
: . LO21248/07147
2692-014 Nexusna |  04/07/2008 Agril 2009 A+ Metrologie
Condfioner Ol 1N | Briel & Kjasr | 2391949 (channels (04/07/2008)
nng sansor ng 1:2.3
“Top cabinel” s HTJM352CET
sensar no 71381 04/10/2007 . . LO18966/07145
April 2003 A+ Metrologie
: 482A22 no 1064 (04/11/2007)
mﬂnmﬂlmr PCB [ el 2)
*Boliom cabinel”
ol PCB M352C67 no 42494 ,
i s e e April 2009 A+ Matiokogie Laisasnare
tiand (chanrel )

+ an aluminium transmitter and an aluminium interface plale (dim. 1020 x 995 x 20 mm) used during the tests in the vertical axis

.
y
&
* e ——————




File K020085 - Document DE/2 - Page 12/31

Appendix 1-2

P

Cantinuity of ground testing and measuring resources® (provided by the LEGRAND company)
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Appendix 2-2

Attachment of the cabinet

I'he cabinet has jacks that were set down on the vibrating table
and held by immaobilizing with "Vees"
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Appendix 2-3

Locations of the control and monitoring sensors

Triaxial checking
sansor {(nol
visthla in
thie pholograph)

Conlral sensor
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Appendix 2-4

Locations of the auxiliary sensors

ey

“bottom cabinet” sensor

LNE
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Appendix 3-1

Search for resonance - ¥ axis (lowering phase)

Top arap :  Excitation spectrum recorded on the “Pilote™ contral paint
supenmposed on the "Rel” profile

Middie graph ~ :©  Excitation spectrum recorded on the “Pilote” contral paint
superimposed on the "Transverse-" ransvarse measuramanis

Boltomgraph "W amplification factors (Q) recorded on the two auxiliary sensors

Bat, T, BaRLagy and
Pilets T, BdbLegrand

-
i 1060 ke | . e
= s

52 00mi " " e | 3 M 2 2 | 1 " L

500 1000 10000
B
= = Filate,T, BdBLegrand

———— Haémups, Transvarass=-2,

m—— Hawuars, Teamoveyis-5,;

- ﬁu'- cabinst ,Cnncrol-¥
Borysm eabine Control=T

Laghag, v’y

.,.m. ; Illm 1 i =l

' LNE
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Appendix 3-2

Hold al resonance - ¥ axis

Top grap : Excitation spectrum recorded on the “Pilole” contral paint
: superimposed on the “Ref® prafile
Middle gr :  Excitation spectrum recorded on the *Pilote” control paint

aupmlnn:_nsad on the “Transverse-* ransverse measurements
Boftomgraph  : “H" amplification factors (Q) recorded an the two auxiliary sénsors

Leghtag, 4
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{
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i 1 0 ' u
i
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a1 il
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Appendix 3-3
Endurance by sweep - ¥ axis (last sweep)

Top arap :  Exditation spectrum recorded on the "Pilole” control point

superimposed on the "Rel” prolile
Middla graph  : Excilalion spectrum recorded on the “Pilote” control point
superimposad on the *Transverse-" ransvarss measuramanis
Boltomgraph © "H" amplification tactors (Q) recorded on the two auxiliary sensors

—— Bef,T, legrand
1M |—— Filsis T iegmnd

H

10.00ml i - a
1o0n - - 10000

e = PRLLSLE, T, |ogyand
— Aarurs, Tranrvares-E,
— Hiinir e, T ivayde -3

= W, Tap mabiner, Conral-¥

Tewe  § s
r:l*zlzl*
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Appendix 3-4
Shock test® - Y axis (last shock)

Top graph: Acceleration versus time curve recorded on the “Control® condrol
point supenmposed on the "Rel” profile and on the normalized
Inlerances (green lines)

Middle graph: Acceleration versus lime curve recordad on the "Control™ coninal
poind superimposed on the "Transverse-" ransverse
mgasuresmaenis

Bottom graph: Acceleration versus time curve recorded on the "Control” control

point superimposed on the measurements of the auxiliary sensors

Lo Bal, BT  Aglins [
EE&. 00
400 Ft, Esnersi-T ,HoHE|-
r T 1)

— i_t, Cesscel-T ,HOEE
w4, 57
Lt ~Z. &0
fn, Tep cabines WONE

LNE
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Appendix 4-1

Search for resonance - Z axis (lowering phase)

JTop arap :  Excilation spectrum recorded on the "Pilote” control point

supanmposed on the "Rel” profile
raph  : Excitation spectrum recorded on the "Pilole” control poini
suparimposed on the Transverse-" ransverse measurameanis

Boltomgraph : "H" amplification lactors (Q) recorded on the two auxiliary sensors

— e Rl
— Pilede, T BB Legramnd

4
4 0om 1l i L P
& 00 1000 = oo on
100

= Filote,Z, BdELegrand
— Raiuirs, Transverae-i,
. AU, TEADTVErEE=Y,
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Appendix 4-2

Hold at resonance - £ axis

Top grap Excitation spectrum recorded on the "Filote™ control point
suparimpased on iha "Rel® profile
I graph Excilation spectrum recorded on tha "Pilote” control point
superimposed on the "Transverse-" fransverse measurements
Baltom graph "H" amplification factors () recorded on the bwo auxiliary sensors

— Rl T R Rl g
m— e, §, BB Legy and

Loghlig. 5

et L

HLHH."
; G
113
V00— mevrs rameveren .
— Eaiwie, Tramrrares =T
10 D ——————
=
Al
s B s I-.lql_ﬁnl_
e il o LI 'j- #‘ ik
1 i f | o
P (ko L7 N
| Ik
i
1 | i i
- Mo .
Mz
mim
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Appendix 4-3

Endurance by sweep - Z axis (last sweep)

Excitabion spactrum recorded on the "Pilole™ conlral paoint

Top grap :
suparimposed on (he “Rel” profile
Middle graph :  Excitation spacirum recorded on the "Pilote” control poimt
suparimposed on (he "Transverse-" raNsSverse measuremants
Bollom gragh “H" amplification factors (Q) recorded on he two auxiliary sensors
i h | el e
.4-""’
= "’f
iim - :
= ;
1nm1_m . lL'nu 1 _
1 ! nana 200,00

~ PLifSe, 3, lagrand
N Hasurs, Transveyss-i,

— Rasurs, Teansvearss=T, | =
N "

|- W Tes aabinet, Contral-5
E—— :Illlﬂt- canims Camernl-2
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Appendix 5-1

Search for resonance - X axis (lowering phase)

Top grap . Excitation spectrum recorded on the "Filote™ control point
superimposed on the "Ref™ profile
Middle graph  :  Excitation spectrum recorded on the "Pilote” control point

supefimposed on the "Transverse-" transverse measuramanis
Boltom graph  ©  "H" amplification factors (Q) recorded on the two auxiliary sensors

| =i N, l.ill.ln“'-“
PdiL

1mmm: —-'*‘lrwlfv"'“—:-—*—

Laghasg, 4

= Fil#te ¥, BdRLegr i
AW magsre, Trameverse-E,
— e i TramaverossT,

= H.Tep Embinet, Comteol-H |
——  Brttom cabhins Cantrel -3

Laghlas, 50
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Appendix 5-2

Hold at resonance - X axis

Top grap Excitation spectrum recorded on the “Pilote” controd point
suparimposed on the "Rel™ profile
Migldle graph Excitation spectrum recorded on the “Pilole”™ control point

superimposad on the "Transverse-" ransverse measurameanis
Bottomgraph  : Accelerometric measurements recorded on the 2 auxiliary sensors
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95.00m. i
; T — e
= :
— Filote,n,
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— Aarure, Temiverse-T,
b Bt
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. Amwurs Uotcon oklilns
S i |-
A0 e |- | I
L
iﬂﬂhr—
20000m |-
| | —
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Appendix 5-3
Endurance by sweep - X axis (last sweep)

Top grap :  Excitation spectrum recorded on the “Pilote” coniral point

superimposed on the “Rel™ profile
Migdie graph ¢ Excilation spectrum recorded on the *Pilote” control point
superimposad on the “Transverse-" transverse measurements
Boliomaraph : "H" amplification laciors (Q) recorded on the two auxiliary sensors

L Bal K, Legprand
Filsaa K b -

e

-
i
i

=] ll.l-:l,;,llr.llni
—_— Radire, Thanrverre-3,
Trenaves v
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Appendix 6-1

Conditions of ground continuity measurements *

ground continuity between the chassis and the rear panel

ground continuily between the
chassis and the side panel

ground continuity between the
S chassis and the top surface

LNE
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Appendix 6-2

Conditions of ground continuity measurements * (concluded)

' ground continuity betwean the
chassis and the front door

ground continuity between the
right and left uprights

LNE
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Appendix 7-1
Checks of the tolerances of the test parameters

. Jtmmm;mm

Erchargngs o ¥ 115171 - [42-380
Eand T RAS
e < 5% [« 3% cimonson] “ LIE raport rof, Gi110288 1 COPE | 2. analysis pariormad from SHr
negUONCY raengEs 4 HE Beyond tha o CI hmtummuﬂm
ﬂfﬂﬁﬂlhumﬂuhﬂﬂmhmmm“m:
Bits. gaarch in ¥ [47]
2 15% {relarance pong Hstrcted swoaps in Y- (48]
Endurance in ¥: [2.3)
g L HA
Frmrmnmmhmmmmrmnmm
Tolstarces an tha allrum-ﬁmmhlmuh.p mmmwmm:ﬁm
CilE il-
= 25% for F o 500 Hr [chock polris)
Eingg frpg in X015]
Endurarce in X: (3-51
= .
& R 1 . g - _|

yiranmverss « 0.5 x yspeched for Fo SO0 Hr

"
v et

oK ' NOK| -  Check and remarks
$2°C - 26% RH - 1007 méar

Frequency rangas i HI beyand the Iskerancoes |due o P reacsen of [ cabinat
on the el satup, the cahingl baing smoly sel down)

[hock parey)
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Appendix 7-2

Checks of the tolerances of the test parameters

Sinusoida

¥ No resonances delecisd in range 2-200 Hz (sweep 1)
I X and T sechnizal peeapiencs of the LING + horizontal tatle fireen 8 Hz)

Ma inchcasion

= g of excitation up i 20 He snd = 16 Hz lrom 20 s 200 H2

e e ——

Firding ol DG chack rel, CV-D8120202-A08

—_————

Ineipac o absid - Sermascadall mamep mse red “Yaar 2008 - chock seeep raie PG
eordnl unil mg 1

———— —_— |
Sheal of chock ol cumSon of el on cornl und rel “Yoar 2008 - ok al st
darasan PC oontrol unit no 1*

[ Paramaters | rements oK T
Test MHMEﬂWMEWﬂ[Fﬁ. Ok
ﬁmﬂ Musi be incicaind in ke panicular specification '

e e e e e—
Puruil lie s weiciin ol e pursust ler must be o
Pt iy wuFrg sacimlion

£ 0,05 He lor F < 025 He
£ 20% bor F = |0.25 - 5 Hz
£ 1 Helor F = |6 - 50 Mz

vl oo he ﬂ'ﬁl?'_:::-.'jl.'.l-lt
IrBunCy — et On

£ 005 HE e Fa 05 Hz
T 10% foef F = 0.5 - 5 Hiz)
£ 0.5 He o F o= [5 - 100 Hezf
£ 0U5% baf F = 100 He
]
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sweop rafe £ 0% [

Desaton of the

e Iraim 085 + 5% (n ]
Mumbar of & lsarmt 3 in the -3 o3 band of e Irequencies of
Boquisitions TEAGNANGA ox
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: Appendix 7-3
Checks of the tolerances of the test parameters

In the geolles indcated in Agumes 1. 2, and 3 0! Fa
R

[Porlisminca ut)

B e L P P ————
SHOCKS Operators and dates: WIC, ER, ard PP, on 180209 [Ro: ESTAP catinet
e ™ :=u-: oK 22°C - 2% FH - 1007 mbas
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