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DOCUMENT CONTROL

This document is a controlled document. It is your responsibility to ensure that you have
the appropriate version of this document. This document is not subject to version control
when printed. This document was developed using version 2.01 of the iDDE-2000/etr
editing environment developed and supported by the corporate Software Engineering
Department of the Quality Management Division. The format and contents of this
document is in accordance with those provided by version 2.01 of the IDDE-2000/etr
environment.

a. DOCUMENT HISTORY

The following table records information regarding released editions of this document and
briefly describes their file location, purpose and changes made to them.

Ed:gion ReDIZtaese ResA;L?Rsirble Purpose and Description of Changes
-- 16.07.2014 Maor Itzcovitz Eﬂ;%%sei: Release
b. DOCUMENT APPROVALS
This edition has been approved by:
Name Title Signature Date

Author Maor ltzcovitz Technical 16.07.2014
Writer
Approved Dov Carmeli COO ﬁjg 16.07.2014

c. DISTRIBUTION LIST

Organizational Unit

Title

Title Title Title

d. OPEN ISSUES

This part of the document control section is used to record and track open issues and/or
unresolved questions. As the development of this document proceeds, these issues and
questions should be resolved and then removed from the list.

No.

Subject/Section
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DWG-ID 2122A6964 Doc-Rev (--)
E-mail: dovc@carmel-lab.co.il

Unit Name: TOUGH RACK 19

Date: 16.07.2014 Page 3 of 22




@@W Im@‘l Environmental Tests Ltd.

Wy
QN /%,

z /\
v ~
IS
QUMY

K

/I

ACCREDITED

TESTING LABORATORY
CERT. #2881.01

http://www.carmel-lab.com

TABLE OF CONTENTS

1. INTRODUCTION ..ottt ittt ettt ettt sttt e sttt e st e e st e e e sttt e e e s sbbeeeeaanbseeesnnbbeaesannaeaens 5
1.1. PUIDOSE. ... 5
1.2. o0 o1 PP UUPP P PPPTPPPPPI 5
1.3. (1 (01 TT= 1 7SR 5
SN o] o [Tor=T o] [ I T Yo U 14 1T o £ PSR 5
1.5. EXECULIVE SUMIMIAIY ... iiiiiiieei e e e e ettt e e e e e s e st e e e e e e e st e e e e e e s e annbaae e e e e e e s e annranneees 6
1.6. (I oTo -1 (o] VA Aot od 1=To 11 -1 1o o SR 6

2. MIL-STD 167-1A VIBRATION TEST ...utttiiiiiiiie ittt siee e sttt e itae e ntae e e anaae e e nnneas 7
2.1. UNit UNAEI TESE OVEIVIEW.......ceeiiiiieieieieeeieeeeeeeeeeeeeeeeeeeseseessessssssssssssssssssssssssrerrsenererere 7
2.2. QIC=T0d o a0z LRS00 o= 7
2.3. Test INStUMENTALION ..o s 7
2.4, TESEDESCHPLON ...ceiiiiiiiie ittt ettt ettt e st et e e bbb e e e s bbr e e e s nanreee s 7

2.4.1. Exclusions from the Test Method ............ooevviiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeans 7
2.4.2. EXploratory - TeSt ProCEAUIE.........cooiiiiiieiiiie ettt 8
2.4.3. Variable - TESt PrOCEAUIE ... 8
2.4.4. ENdurance - TeSt ProCEAUIE...........uuiiiiiiieii ittt 8
2.4.5. TeStINSPECHION ..o 9
2.5. TESE RESUITS ..ot e e e e s e e e e e e e e nnnes 9
2.6. TESE PICTUIES ..ttt e ettt e e e e e s bbb e e e e e e e s e e nnbeneeeeeeeaannnes 9
2.7. Product RESPONSE GIraPRS ....coevviiiiiiiiieiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeaaeseeesssssssssssessessssseeennnes 13
2.7.1. Ko AAXIS ettt ettt ——————————— 13
2.7.2. Y A KIS ettt ———————————— 16
2.7.3. Z XIS e ———————————— 19
DWG-ID 2122A6964 Doc-Rev (--) Unit Name: TOUGH RACK 19 Page 4 of 22

E-mail: dovc@carmel-lab.co.il

Date: 16.07.2014




\\\\u‘u/,/
S\ 2,

@@F Im@‘l Environmental Tests Ltd.

e

?//—\ ACCREDITED

~
AN TESTING LABORATORY
“/, AN CERT. # 2881.01
mms . 2

http://www.carmel-lab.com

1. INTRODUCTION
1.1. Purpose

The purpose of this document is to verify that the TOUGH RACK 19 meets all requirements
as per the applicable documents.

1.2. Scope

The scope of this Environmental Test Report includes the environmental test results as
specified by the customer and by the related resources.

1.3. Glossary

Abbreviation / Explanation / Description

Acronym / Term

ETR Environmental Test Report

ETS European Telecommunication Standard

ID IDentifier

iDDE Integrated Document Development Environment
IEC International Electro technical Commission
NA Not Applicable

NC Not Controlled

PSD Power Spectral Density

TBD To Be Defined

UuT Unit Under Test

1.4. Applicable Documents

This section contains a list of resources (e.g., documents, files, tools) referenced by or related
to this document. All documents' revisions are the latest known on the date of the contract
signing.

e MIL-167-1A
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1.5. Executive Summary

The following table summarizes the tests that have been performed in Carmel Environmental
Test Laboratories.

REOU - EL performed the functional tests and they are responsible for the results.

No. Test Name Pass/Fail

1. Sinusoidal Vibration Test Pass

Statement of Compliance with Test Requirements

We, Carmel Environmental Test Laboratories, declare under our sole responsibility that the
TOUGH RACK 19 was tested to comply with the requirements of the applicable
environmental test specification.

1.6. Laboratory Accreditation

Carmel Environmental Test Laboratories Ltd. Is accredited Laboratory by the American
Association for Laboratory Accreditation — A2LA (see Accreditation in the final page of this
report).

A2LA logo in the front page is applicable only to the tests under the scope of Carmel
Environmental Test Laboratories accreditations.

Carmel Environmental Test Laboratories has A2LA accreditation to ISO/IEC 17025:2005 for
test types as listed in the following link:

http://www.a2la.org/scopepdf/2881-01.pdf

DWG-ID 2122A6964 Doc-Rev (--) Unit Name: TOUGH RACK 19
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2. MIL-STD 167-1A VIBRATION TEST

2.1. Unit Under Test Overview

Test Date 13-16.07.2014
Customer Representative Uri Levi
Customer REOU - EL

Unit Name TOUGH RACK 19
PN N.A

SN N.A

Item Manufacturer REOU - EL

2.2. Technical Source

e MIL-167-1A

2.3. Test Instrumentation

Instrumentation Manufacturer / Model S.N Calibration Expired
Name Date
Electrodynamics L.D.S - Model: 964-LS 528 30 November 2014
Vibration System
Vibration Control Unholtz Dickie Model: 10008616 30 September 2014
System Ud Vwin
Control Endevco Model 256HX-100 12154 30 April 2015
Accelerometer
Control Endevco Model 256HX-100 12156 30 April 2015
Accelerometer
Control Endevco Model 256HX-100 12157 30 April 2015
Accelerometer
Control Endevco Model 256HX-100 12159 30 April 2015
Accelerometer
Monitor Endevco Model 256HX-100 12162 30 April 2015
Accelerometer
Monitor Endevco Model 256HX-100 12164 30 April 2015
Accelerometer
2.4. Test Description
2.4.1. Exclusions from the Test Method
Not applicable.
DWG-I_D 2122A6964 Doc-Rev (-_-) Unit Name: TOUGH RACK 19 Page 7 of 22
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2.4.2. Exploratory - Test Procedure
Item Position Rigidly attached to the vibration exciter
Vibration Axes 3(X,Y,2)
Frequency Range 4-33 Hz

Perform resonance frequency search from 4 Hz to 33 Hz with the amplitudes
of 0.01+0.002 " by using a sinusoidal sweep excitation. The change in
discrete frequency intervals shall be 1 Hz and maintained for 15 seconds at
each discrete frequency. The critical frequencies shall be identified.

This test is applicable for all 3 axes.

The specimen shall be switched off during this test.

2.4.3. Variable - Test Procedure

Item Position Rigidly attached to the vibration exciter
Vibration Axes 3(X,Y,2)
Frequency Range 4-33 Hz

Perform variable frequency test from 4 Hz to 33 Hz with the amplitudes shown
in Table 1 by using a sinusoidal sweep excitation. The change in discrete
frequency intervals shall be 1 Hz and maintained for 5 minutes at each
discrete frequency.

This test is applicable for all 3 axes.

During this test, the specimen shall be switched on.

arrTr?lti)tll?dsér](?r:ih) Frequency range (Hz)
0.030 +0.006 4to 15
0.020 +0.004 16 to 25
0.010 +£0.002 26 to 33

Table 1 - Displacement for Variable Frequency and ENDURANCE Tests
2.4.4. Endurance - Test Procedure

Perform endurance test at resonance frequencies identified in exploratory test
with the amplitudes shown in Table 1 by using a sinusoidal sweep excitation.
If there is more than 4 resonance frequencies identified for a particular axis,
test engineer may consider selecting just 4 most meaningful frequencies. If no
resonance is observed, the test shall be performed at 33 Hz. Duration of
endurance test is given at Table 2.

This test is applicable for all 3 axes.

DWG-ID 2122A6964 Doc-Rev (--) Unit Name: TOUGH RACK 19
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Number of identified Test time at each resonance Total test time
resonance frequencies freq.
1 120 minutes
2 60 minutes
3 40 minutes 120 minutes
4 30 minutes

Table 2 — Time Duration of Endurance Test

2.4.5. Test Inspection

Visual Test .

Performed by customer representative during and at the end of
the test.

2.5. Test Results

In visual inspection at completion of the test, no external damage observed.
The customer representatives, during and at the end of the test, have conducted visual tests.

Test Result: Pass

2.6. Test Pictures

Figure 2.1 - UUT Mounted on Electrodynamics Shaker (X Axis)

DWG-ID 2122A6964 Doc-Rev (--) Unit Name: TOUGH RACK 19
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iure 2.3 — UUT Mounted on Electrodynamics Shaker (Z Axis)
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Figure 2.6 - Accelerometer on Top

‘ Figure 2.7 - Accelerometer on Top of UUT

of UUT
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2.7. Product Response Graphs

2.7.1. X-Axis

SETUP NAME: mil 167-1A - EXPLORATORY
SETUP DESC: MIL 167 - Variable Freq. Test
SETUP COMMENTS:

Reou - el

rack

X-AXIS

CH#2 — ON MIDDLE

CH#3 - ON TOP

SETUP LAST CHANGED: 13/07/2014 12:34:36
RUN NAME: run4

SAVE NUMBER: 1

(Control,2,3)i1 - Ratio vs Freq

(g)/ig) vs Hz
10.0 i Ratio
c:1.000
z2:1.158
8.00 3:0.2318
6.00
4.00
2.00
Fatent
4 5 1 20 36
Control,2,3 - Acceleration vs Freq ‘
Vs Hz
1wl
g-pk
c:1.11
2:1.25
3:0.258
10 9 =
Y N —
10-1 + AA
U
102 ]Y
1073
4 5 1 20 36

13/07/2014
12:48:40
Total: 00:10:22

Auto: 00:07:30
of 00:07:30
Freq 30

Status: Auto
FINISHED

Freq
Hz

33.00

200
1.112

mils pl-ph|
Ace
gk
Vel
infs-pk
Disp
ils plpk |

207

19.98

Servo(dB/s): 1K
Type:Single
c:

AutoSave
5:11,2,3

DWG-ID 2122A6964 Doc-Rev (--)
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SETUP NAME: Mil 167-1A Variable Freq - 33Hz Max
SETUP DESC: MIL 167 - Variable Freq. Test
SETUP COMMENTS:

Reou - el

Rack

X-AXIS

CH#2 — ON MIDDLE

CH#3 — ON TOP

SETUP LAST CHANGED: 13/07/2014 12:49:04
RUN NAME: run2

SAVE NUMBER: 1

(Control.2,3)i1 - Ratio vs Freq

13/07/2014

(mil)/ (mil) vs Hz Ch3 X:19.00 ¥:5.103 15:32:28
10.0 1 T T T Ratio Total: 02:33:06
]| Pt Trace ¥ 7 C:1.000 Auto: 02:30:00
- 1 Ch3 12.00 4.631e+000 Z:1.189
8.00 2 Ch3  16.00 6.160e+000 3:0.6327 Of02:50:00
) 3 Ch3 15.00 5.103e+000 Freq 30
N Status: Auto
6.00 1 L FINISHED
i 1 Freq
] \ 7 33.00
4.00 i Ref
] ils ple-pl 20.0
] \ Acc 1112
2.00 B
] vel
n ‘ \ inds-phk
1 i ﬁ } Disp | 19.98
0.000 mils pl-pk -
5 1 0 36 e
Control,2,3 - Acceleration vs Freq | ?BWI_](I‘_IBIS): 1K
ype:Single
| 9 Vs Hz c1
10 °
g-pk AutoSave
c:l.11 5:123
2:1.32
1o 0 I | || 300704
+ § 3
3 [\
1071
1072
o3 CARMEL >
4 5 1 20 36 Environmentai tests Lid, 0ok
DWG-ID 2122A6964 Doc-Rev (--) Unit Name: TOUGH RACK 19
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SETUP NAME: mil 167 - Endurance
SETUP DESC: MIL 167 - Test
SETUP COMMENTS:
Reou - el
rack
X-AXIS
CH#2 — ON MIDDLE
CH#3 — ON TOP
SETUP LAST CHANGED: 13/07/2014 15:42:30
RUN NAME: run9
SAVE NUMBER: 1
(Control.2,3)i1 - Ratio vs Freq | 13/07/2014
(mil)/ (mil) vs Hz 17:52:51
10.0 - Fatio
:1.000
8.00 314,758
Status: Auto
Frea | 19.00
4,00 Egkipk o
2.00 :;‘c —
NP v
T Control,2,3 - Acceleration vs Freq | i;;l:lg:rlzlse)ﬂK
10 g-pk AI:I(IISBVB
C:0.738 51,23
2:1.85
100 b 3:3.51
1071
1072
1073 CARMEL =
2 Environmentai tests Lid, 0ok

DWG-ID 2122A6964 Doc-Rev (--)
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2.7.2. Y-Axis

SETUP NAME: mil 167-1A - EXPLORATORY
SETUP DESC: MIL 167 - Variable Freq. Test
SETUP COMMENTS:

Reou - el

rack

Y-AXIS

CH#2 — ON MIDDLE

CH#3 - ON TOP

SETUP LAST CHANGED: 14/07/2014 15:01:09
RUN NAME: run8

SAVE NUMBER: 1

(Control,2,3)i1 - Ratio vs Freq

(mil)/ (mil) vs Hz
20-0 R Ratio
C:0.5912
2:0.5829
] 3:0.6747
15.0
10.0
5.00
0.000 LA ) AA.MIM ETTTIITIIN o
4 5 1 20 36
Control,2,3 - Acceleration vs Freq |
Vs Hz
101 £
g-pk
C:l.11
Z2:1.10
3:0.757
10 0 -
B .
— v
1071 - Y
- i
102 t
1073
4 5 1 20 36

14/07/2014
151827
Total: 00:10:19

Auto: 00:07:30
of 00:07:30
Freq 30

Status: Auto

FINISHED
Freq
ht 33.00
Ref
tils pl-pl 20 - 0
Acc 1112
gpk
Vel

Servo(dB/s): 1K
Type:Average
c:1.2

AutoSave

51234

CARMEL -~

Envirormentat tests L1t pov

DWG-ID 2122A6964 Doc-Rev (--)
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SETUP NAME: Mil 167-1A Variable Freq - 33Hz Max
SETUP DESC: MIL 167 - Variable Freq. Test
SETUP COMMENTS:
Reou - el
rack
Y-axis
CH#2 — ON MIDDLE
CH#3 — ON TOP
SETUP LAST CHANGED: 14/07/2014 15:20:09
RUN NAME: run3
SAVE NUMBER: 1
(Control,2,3)i1 - Ratio vs Freq | 14/07/2014
(mil)/ (mil) vs Hz 17:55:29
2:1.020
8.00 3:0.7926
Status: Auto
Freq
e
s pl-plk 20 - 0
A;f 1113
2.00 i’el [ 207 |
1 YT [
Hatntty
4 5 1 20 36
ontrol,2,3 - Acceleration vs Fres SBWI_](‘.IBIS): s
s Control,2.3 - Accelerat Freq | '(I;y:re.Smgle
g-pk AutoSave
C:l.1l S:11.2,3
2:1.13
10 L 3:10.882
3 A—
10-1 A |
1072
10-3 CARMEL -~
5 1 20 36 Emdirommnenta tests L. 02

DWG-ID 2122A6964 Doc-Rev (--)
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SETUP
SETUP
SETUP

Reou -

rack
Y-AXIS

NAME: mil 167 - Endurance
DESC: MIL 167 - Test
COMMENTS:

el

CH#2 — ON MIDDLE

CH#3 —

ON TOP

SETUP LAST CHANGED: 15/07/2014 07:20:16

RUN NAME: run10
SAVE NUMBER: 1

(Control.2,3)i1 - Ratio vs Freq

(mil)/ (mil) vs Hz

10.0 i Ratio
C:0.99395
2:1.026

8.00 3:2.627

6.00

4,00

2.00

0.000

& 1 2
Control,2,3 - Acceleration vs Freq |
Vs Hze
1wl &
g-pk

C:0.662
2:0.880

100 3:1.74

10-1 A

1072

1073

[} 1 2

15/07/2014
09:24:56

Total: 02:00:33

Fred | 18.00

Ref ; 40.0
Ace 0.662

Servo(dB/s): 1K
Type:Single
(oh]

CARMEL =
Environmentai tests Lid, 0ok
ameli

DWG-ID 2122A6964 Doc-Rev (--)
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2.7.3. Z-Axis
SETUP NAME: mil 167-1A - EXPLORATORY
SETUP DESC: MIL 167 - Variable Freq. Test
SETUP COMMENTS:
Reou - el
rack
Z-AXIS
CH#6 — ON TOP
SETUP LAST CHANGED: 15/07/2014 14:21:55
RUN NAME: run9
SAVE NUMBER: 1
Control.5,6 - Acceleration vs Freq ‘ 15/07/2014
. 4 Vs He 144132
10 o-pi
5:0.509
T ] o ‘t Status: Auto
R | .
Lo~t —— ! Freq [ 33 00
. E -+ t?il‘s:;k—pk 20.0
10-2 h Ace 1.112
zpk
Vel 207
ir\,fffpk
1 5 1 20 36
(Gontrol,5,6)11 - Ratio vs Freq | fe"::"&"’,'zi :):E"(
5.00 ] (mil)/ (mil; ws Hz ratio g:?fsz‘;‘e a
c:l.144 8123456
] 5:0.5237
4.00 4 £:0.6090
3.00
2.00
1.000 o
: i
0.000 - CARMEL =Yg/~
4 5 1 20 36 Envirommentat tests t1d. gov
DWG-ID 2122A6964 Doc-Rev (--) Unit Name: TOUGH RACK 19 Page 19 of 22
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SETUP NAME: Mil 167-1A Variable Freq - 33Hz Max

SETUP DESC: MIL 167 - Variable Freq. Test

SETUP COMMENTS:
Reou - el

rack
Z-axis

CH#6 — ON TOP

SETUP LAST CHANGED: 15/07/2014 17:44:39
RUN NAME: runl
SAVE NUMBER: 1

(Control.5.6)i1 - Ratio vs Freq | 15/07/2014
(mily/ (mily vs Hz 17:52:17
oo Ratio __Tntal: 02:33:01
c:l.212 Auto: 02:30:00
4.00 6:1.243 of 02:30:00
Freq 30
Status: Auto
3.00 FINISHED
Freq
bt 33.00
2,00 Ref
ails ple-ple 20.0
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SETUP NAME: mil 167 - Endurance
SETUP DESC: MIL 167 - Test
SETUP COMMENTS:

- el

Reou

rack

Z-AXIS

CH#6

- ONTOP

SETUP LAST CHANGED: 15/07/2014 18:09:15

RUN NAME: run12
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Accredited Laboratory

A2LA has accredited

CARMEL-ENVIRONMENTAL TESTS LTD.

Petach Tikva,

for technical competence in the field of
Mechanical Testing
This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 General requirements for

the competence of testing and calibration laboratories. This accreditation demonstrates technical competence for a defined scope and the
operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009).

Presented this 25" day of March 2014.

L HOR LA " !
S ey President & CEO
N A For the Accreditation Council
N e Certificate Number 2881.01
D L j:' 5 b Valid to March 31, 2016
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For the types of tests to which this accreditation applies, please refer to the laboratory’s Mechanical Scope of Accreditation.
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