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1. PURPOSE OF THE TESTS.

Test purpose was to certify one BGL 136, one CPL 35-CMTCP, one RPL 23 and one
DSL 1-35-NUC under mechanical test conditions.

2. EQUIPMENT SUBMITTED FOR TESTING.

Equipment which must be tested is: one BGL 136, one CPL 35-CMTCP, one RPL
23 and one DSL 1-35-NUC.

o (@

 JE NVIRONNI "TECH

OUPE EMITECH

The equipment carried the Environne’Tech test number: 19-400328.
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3. SPECIFICATIONS SHEET.

The tests shall be conducted as per following document and as per Environne’Tech
Offer N°DENV-INN-19-400328.

3.1. Reference documents:

- Environne’Tech Offer N° DENV-INN-19-400328-1
- The standards : NF EN 60068-2-6 (2008)
NF EN 60068-2-27 (2009)

3.2. Reminder of the main criteria of tests:

3.2.1. Resonance frequency search, sine vibrations:

- Frequency range: 0.1 Hz to 50 Hz

- Number of axis: along 3 axis

- Control points : P1, P2 and P3

- Level: 25 mm peak from 0.1 Hz to 1 Hz
0.1g from 1 Hz to S Hz
1 mm peak from 5 Hz to 22Hz
2g from 22 Hz to 50 Hz

- Sweep rate: 1 oct/min

- Number of cycle : 1

- State of equipment : ON
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3.2.2. Endurance, sine vibrations:

- Frequency range: 0.1 Hz to 50 Hz

- Number of axis: along 3 axis

- Control points : P1, P2 and P3

- Level: 25 mm peak from 0.1 Hz to 1 Hz
0.1g from 1 Hz to S Hz
1 mm peak from 5 Hz to 22Hz
2g from 22 Hz to 50 Hz

- Sweep rate: 1 oct/min

- Number of cycle : 5

- State of equipment : ON

3.2.3. Dwell, sine vibrations:

- Frequency range: at the resonance frequency

- Number of axis: along 3 axis

- Control points : P1, P2 and P3

- Level: 25 mm peak from 0.1 Hz to 1 Hz
0.1g from 1 Hz to S Hz
1 mm peak from 5 Hz to 22Hz
2g from 22 Hz to 50 Hz

- Sweep rate: 1 oct/min

- Time : 30 min by resonance

- State of equipment : ON

3.2.4. Shock tests:
- Type: shock half-sine
- Number of axes: along 3 axes (Ox, Oy and Oz)
- Number of shocks: 3/direction/axis
- Control point: P
- Level: 15g 11ms
- State of equipment : ON

3.3.  Functional control verification:

A visual inspection and verification test will be performed before and after each test
by Environne’Tech Company.
The verification consists in seeing that all the LEDs are lit as well as the bar graph.
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3.4.  Representation of standard tolerances:

A summary table of graphical representations of normalized tolerances given below:

Curve lay-out:

Type of test Standard tolerances

Sinus vibration

Shocks

4. EQUIPMENT USED.

4.1. Means of tests.

Identity Designation Brand and Model Characteristics
Double stem cylinder, double - cylinder, double rod, double acting with hydrostatic bearings,
MECA 306 acting QUIRT HiFi-5 A32-100 displacement: 100mm, 31kN, 0.1Hz to 200Hz
MECA 283 Hydraulic vibration generator | QUIRI HiFi-S A32-100 displacement: 100mm, 31kN, 0.1Hz to 200Hz static force
. 5Hz to 2500Hz ; resonance at 2000Hz ; sine: 57.8kN ; random:
MECA 648 Electrodynamic vibrator LDS V8-440 HBT 600 66kN; impact: 1/2sine 198kN
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4.2. Measurement Equipment.

Metrological
Identity Designation Brand and Model Characteristics confirmation valid
until :
MECA 694 Accelerometer PCB 353B04 sensitivity: 10.20 mV/g at 160Hz 12/03/2019
MECA 688 Accelerometer PCB 3713B1110G X:2004mV/g, Y: ;toll g)gzw g 2: 2026 mVig 01/15/2020
MECA 759 Accelerometer PCB 353B03 sensitivity: 10.09mV/g at 160Hz 06/02/2020
MECA 661 Accelerometer PCB 3711B1150G sensitivity: 39.94 mV/g at 160Hz 06/11/2020
MECA 660 Accelerometer PCB 3711B1150G sensitivity: 39.68 mV/g at 160Hz 03/30/2020
MECA 723 Accelerometer PCB 356B21 X: 1046 mV/g, ¥: 10.50 mV/g, Z: 10.51 mV/g 04/22/2020
at 160Hz
up to 32 measuring channels - sine, random, shocks,
MECA 744 Control generator SIEMENS/LMS SCL2E20V |level limitation - 0.5Hz to 5000Hz - analysis 0.5Hz 09/11/2020
to 40kHz - Test.Lab 13A/17

4.3. Tools.

Tooling is provided by Environne’Tech
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5. TESTLOG.

Vibration tests are piloted on the points P1, P2 and P3.
P1, P2 and P3 each control part of the test as a function of frequency:

i Actions Frequency (Hz) | Gl [ P3 [ Sum
01

[ Reset fable J 3

3

10

11

50

[ Delete breakpoint ]
Sorttable: 7]

oo oo

@ [e e N

P1 is the displacement sensor of the test bench, used to control the test in the lowest
frequencies (0.1 to 3 Hz).

P2 is an accelerometer used to control the test in the intermediate frequencies ( 3 to 10 Hz).
P3 is an accelerometer used to control the test in the highest frequencies ( 10 to 50 Hz).

M is a measure accelerometer on the module.

The tests occurred as follows:

Date Test performed Axis

Initial resonance frequency search, sine vibrations

24/04/2019 Endurance, sine vibrations

Final resonance frequency search, sine vibrations

Initial resonance frequency search, sine vibrations
Endurance, sine vibrations

25/04/2019 Final resonance frequency search, sine vibrations

Initial resonance frequency search, sine vibrations
Endurance, sine vibrations

26/04/2019 Final resonance frequency search, sine vibrations

Shock tests

29/04/2019 Shock tests

Shock tests

N[ < = =R R R IN NN
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5.1. Zaxis:

5.1.1. Test set up for sine vibrations:

Q ENVIRONNE'TEC

GROUPE EMITECH

photo 2

P1 is the displacement sensor of the bench
Positioning of accelerometers P2 and P3 given below:

() ENVIRONNETECHL & —— N INVIROI TIC ,

GROUPE EMITECH 3 E EMIT

photo 3 ph 4
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Positioning of accelerometer M given below:

9 ENVIRONNE'TECH

ZROUPE EMITECI

photo 5
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5.1.2. Sinus vibrations — RFR initial:

Control curve recorded at test end given below:

RENV-INN-19-400328-1/A (00)

10.00 T c 1 T 3
4.00 O F ——— Spectrum Reference 4
2.00] O F ——— Spectrum UpAbort 4 >
1.00 O F ——— Spectrum Low Abort / o
’ oF Spectrum UpAlarm 3 EEEEEE
0.40 aF Spectrum Low Alarm 4
: O F —— Spectrum AvgCtrl K
| 1
0.20] 1o
ot et
0.10==; zagid 3 B 3 3zz2:3
ot pgug
0.04 -
e
0.01==; j../ <) 3zzgsze 3 EEEE: 3 EEEEEE
4.00e-3 3
2.00e-3 4
1.006-3! £ d==d==t El Jzzd =
15 s 3 EEEE? 3
0.40e-3 1
0.20e-3|
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 1

Acceleration measurement of P1, P2 and P3 points given below:

100.00|
50.00 A
30.00
20.00 1 \
S
10.00] 3 S0
S
b oy
5.00 3 Ny
3.00]
— 2.00}--- 4 S
¥ O F ——— Spectrum Reference \ N \
& 100l—]O F —— Spectrum UpAbort N P LA
>  [E--10 F —— SpectrumLow Abort 3 SoIittactac -
S osofEiZ]OF Spectrum UpAlarm \]\\
030 F--10F Spectrum Low Alarm j
T 1arF Spectrum AvgCtrl N
0.20(—-- O F ——— Harmonic Spectrum P1 <Q
0.10]
3
0.05 3
Olo’) L 4 4 L 4 J J J 4 J
0.02]
0.01
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 2
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10.00] |3 3 1 i 3
4.00 O F ——— Spectrum Reference |- .
2.00 O F ——— Spectrum UpAbort 4
1.00 O F ——— Spectrum Low Abort
: OoF Spectrum UpAlarm 2> ESEEEE
0.40 OF Spectrum Low Alarm T T e e #M
aoF Spectrum AvgCirl A
0.20 OoF Harmonic Spectrum P2 1-oE
0.10}=zz:: oF Harmonic Spectrum P3 - ;fg// 4 -~ 4 EE—
Qm\ & 3=
o 0.04 . .
o< 2 Saturation of P2 point (not used
o . = T
3 o T . .
001k e et dsdest : i.i.i.4 to control the test in the highest
40083 i frequencies)
2.00e-3 2 ;
|
1006317 £ szziat : e e
3
0.40e-3 ]
0.20e-3
0.10e-3|
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 3
Measurements point given below:
10.00] £ 13 1 I
4.00 O F ——— Spectrum Reference 1A \\
2.00 0O F ——— Spectrum UpAbort {5
1.00 O F —— Spectrum Low Abort /
’ oF Spectrum UpAlarm Z32 EEEEEFEEEEEE
0.40 aF Spectrum Low Alarm
' OoF Spectrum AvgCtrl
0.20 [0 F ——— Harmonic Spectrum M £
ot 1
0.10=; faec 3 3zzz:
= P
& o004
(=]
g
0.01== é.'r/ < EERS 3 Szza s
4.00e-3
2.00e-3 A
1-009'3Z 3 EES: 3 EcEEEHIEE Ex
0.40e-3
0.20e-3
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 4
2.29
1.00 INON A TN _J -
. A f vettw s e
 0.80
T 3070 |0 —— FRF (Harmonic) M/P3 |
060 .|:| (Harmonic) |
0.50] A
0.40 A
0.30]
0.23]
180.00F
o
. § MMMV\A.V
aF
-180.00F 32.06
0.12 0.20 0.30 0.40 0.50 0.60 0.80 1.00 2.00 3.00 400 5.006.00 8.00 10.00 20.00 30.00 50.00
Hz
curve §
Results: No degradation was observed. There is no resonance frequency.
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5.1.3. Sinus vibrations - Endurance:

Control curve recorded at test end given below:

RENV-INN-19-400328-1/A (00)

10.00] |3 3 1 i 3
4.00 O F ——— Spectrum Reference .
2.00 O F ——— Spectrum UpAbort 4 oo
1.00 O F ——— Spectrum Low Abort e
: aoF Spectrum UpAlarm  |Z22 EE-.‘EE-;"EE'- 3 EEEE Sz ZAE= ESEEEE
0.40 aoF Spectrum Low Alarm 3
’ aoF Spectrum AvgCtrl A
0.20] 1//
L
0.10f==; z4<d o e 3 323213
21 =IIs
0.04 3=~
0.02 b //;(//
0.01k==; /ar../ e 3zz3zze 3 EEEE: 3 3zzzzd
4.00e-3
2.00e-3
1.006-3% £ dzz3z:zk El Jzzd =
£ EEEEE 3 EEEE: Et
0.40e-3 1
0.20e-3 A
0.10e-3|
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 6
Acceleration measurement of P1, P2 and P3 points given below:
100.00
50.00 5
30.00 BN
20.00 3 <
10.00 3 RN
2
5.00-2]0O F —— Spectrum Reference 3 s
3.00|---]0 F —— Spectrum UpAbort
. 2.00l—--|O F —— Spectrum Low Abort PN
2 oF Spectrum UpAlarm 1 \ ~J \
& 1o00—|OF Spectrum Low Alarm N et NS Vo WL
§ E=::]O F —— Spectrum AvgCtrl cooiodood- =T
- 0.50::: O F ——— Harmonic Spectrum P1 ; \\\
0.30] 4
\
0.20 K <3
0.10
0.05]
0.03 J
0.02
0.01
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 7
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10.00 3 B FEEEE 3
4.00 O F ——— Spectrum Reference 4
2.00] O F ——— Spectrum UpAbort
1.00 O F ——— Spectrum Low Abort
’ OF Spectrum UpAlarm 3
0.40 aF Spectrum Low Alarm 4
- O F ——— Spectrum AvgCtrl B B T STt S A---- e S &
0.20 OF Harmonic Spectrum P2 1o e
0.10}=zzz: aF Harmonic Spectrum P3 - ;?;A/ ol %é/

o8 o004 e . .
5 oo T Saturation of P2 point (not used
s Pt e 4 : :

001f=r, 2o . : d:4=t to control the test in the highest
4.00e-3 : frequencies)
2.00e-3|<7~==2 ; ;
1 1
1-009'3%'// £ dzsdzzt E =23 3 dzzzz3
3
0.40e-3 1
0.20e-3
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 8
Measurements point given below:
10.00] i € 1 I 3
4.00 O F ——— Spectrum Reference g
2.00 O F ——— Spectrum UpAbort 4 / e
O F ——— Spectrum Low Abort
1.00 aoF Spectrum UpAlarm ESEEEE
0.40 aoF Spectrum Low Alarm
) aoF Spectrum AvgCtrl
0.20 F H ic Spectrum M 1
[m] larmonic Spectrum e - Lo
- 010k=: - EH EEE Laecd 2 3zzzg
x
o é 0.04 /’/
2 002 =% et
-
0.01== */,'r__/ <) dzzdszk 3 dzza 3 EEEEEE
4.00e-3 | :
2.00e-3 - 4
1-009'3g 13 EEEEEE 3 EEE: E: gzzzzg
0.40e-3 3
0.20e-3
0.10e-3
0.10 0.20 030 040 050 070  1.00 2.00 300 400 500 7.00 10.00 2000 3000  50.00
Hz
curve 9
Results: No degradation was observed.
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RENV-INN-19-400328-1/A (00)

5.1.4. Sinus vibrations — RFR final:

Control curve recorded at test end given below:

10.00 T C 1 T 3
4.00 O F ——— Spectrum Reference 4
2.00] O F ——— Spectrum UpAbort 4 R
1.00 O F ——— Spectrum Low Abort / o
’ oF Spectrum UpAlarm 3 2 EEEEEE
0.40 aF Spectrum Low Alarm 4
) [0 F —— Spectrum AvgCtrl K
0.20] A £ T
0.10==; zagid 3 feets 3 3zz2:3
2 IIEE
0.04] A
0.02 e
X e
0.01k=r; ‘/aﬂ:./ <) EEEEEE i gzz3 e dzzzz3
4.00e-3 :
2.00e-3 4
1.006-3g £ d==d==t El Jzzd =
3 EEEEEE 3 EEEE E?
0.40e-3 1
0.20e-3|
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 10
Acceleration measurement of P1, P2 and P3 points given below:
100.00|
50.00 A
30.00
20.00 1 \
10.00 3 e
N,
5.00 3 \\
3.00]
S:(; 2.00[—-- O F ——— Spectrum Reference 1 \ ~ \
& 1 .00l—.]O F —— Spectrum UpAbort N e L
p= F=-230 F —— Spectrum Low Abort d et e e =3 ‘?
S osofEIZ]OF Spectrum UpAlarm .
030 F--10F Spectrum Low Alarm j
" 1arF Spectrum AvgCtrl N
0.20[—-- O F ——— Harmonic Spectrum P1 ~Q
0.10 .
0.05 3
0.0’) L 4 4 L 4 J J J 4 J
0.02]
0.01
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 11
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10.00] |3 3 1 i 3
4.00 O F ——— Spectrum Reference |- .
2.00 O F ——— Spectrum UpAbort 4
1.00 O F ——— Spectrum Low Abort =
: OoF Spectrum UpAlarm Zoo2 3““
0.40 OoF Spectrum Low Alarm g A =
’ oF Spectrum AvgCtrl A K
0.20 OoF Harmonic Spectrum P2 Jpv e
F Harmonic Spectrum P3
010z o P shzpdetd ’ ER e 3
K]

o& 004 . .
5 oo Pl Saturation of P2 point (not used
— - / . .

001z, fezdzck : =z to control the test in the highest
4.006:3 frequencies)
2.00e-3, >
1
1-009'3g £ szziat : e e
3
0.40e-3 ]
0.20e-3
0.10e-3|
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 12
Measurements point given below:
10.00] £ 13 1 I
4.00 O F ——— Spectrum Reference L
2.00 0O F ——— Spectrum UpAbort N
1.00 O F ——— Spectrum Low Abort
’ oF Spectrum UpAlarm ZiZaE EEEEEFEEEEEE
0.40 aF Spectrum Low Alarm
' OoF Spectrum AvgCtrl
0.20 O F —— Harmonic Spectrum M
i T -
0.10=; faec 3 3zzz:
= P
& o004
(=]
2 002 o /; T
g
0.01== ,'a/ < EEH 3 az:3 =
22
4.00e-3
2.00e-3 =
1-009-3é/ £ 3zk : gzzgzzizi E
0.40e-3
0.20e-3
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 13
231
1.00 M AN Aty A 22 ok —‘——v—j L]
. N o =T hAshRe A 7
2 0.80] A
= 0.70
= 0 —— FRF (Harmonic) MP3 }
0.60 O —— FRF (Harmonic) MP3
0.50]
0.40
0.30]
0.23]
180.00F
o
8
° 2F
af
-180.00F 32.01
0.12 0.20 0.30 040 050060 0.80 1.00 2.00 3.00 400 5.006.00 8.00 10.00 20.00 30.00 50.00
Hz
curve 14
Results: No degradation was observed. There is no resonance frequency.
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5.1.5. Test set up for shocks:

Excitation axis

ENVIRONNE'TECH

GROUPE EMIT

photo 6

Positioning of accelerometers P1 and P2 given below:

Q ENVIRONNETECH ) ENVIRONNE'TECH

GROUPE EMITECH GROUPE EMITECH

photo 7 photo 8
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Positioning of accelerometer M given below:

.3 ENVIRONNE'TECH

GROUPE EMITECH g
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5.1.6. Shock tests:
Control was done at P1 point.
Curve of the third positive impact given below.

Control curve with P1 and P2 are given below:

18.00
16.00 O F ——— Time Reference
O F ——— Time Low Tolerance
aF Time Low Alarm
14.00 0O F —— Time UpTolerance
aoF Time UpAlarm
OF —— Time Pt
12.00 oF Time P2
10.00f—
8.00
©
o O
o
6.00
4.00
2.00F
0.00]
-2.00 \
J L
-4.00 1 1 | 1 | 1 1 1 | | 1 1 |
0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

curve 15

Curve at M point given below:

18.00
16.00}

Al
14.00} d ‘
12.00 / ‘

10.00— ,

F ——— Time Reference

F ——— Time Low Tolerance
Time Low Alarm

——— Time UpTolerance

Time UpAlarm

Time P1

ooooooooo

g
Real

’\{

*ul

4

-15.00[ I | | | | | | | | | | | |
0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

\'l‘ ‘ II

-8.001

w ‘ ! |l|\\ I‘\‘
'\ |
Al 1 '» ‘

-10.00—

-12.00

s

curve 16
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Ql -NVIRONNE'TIECH RENV-INN-19-400328-1/A (00)

CROUPE I-M TECH

Curve of the third negative impact given below.

Control curve with P1 and P2 are given below:

4.00
2.00]
0.00
-2.00
-4.00
-6.00
©
o o
4
-8.00 O F ——— Time Reference
O F ——— Time Low Tolerance
10,00 aF Time Low Alarm
. O F —— Time UpTolerance
aoF Time UpAlarm
-12.00 0 F —— Time P1
oF Time P2
-14.00]
-16.00]
-18.00 1 1 1 1 1 1 I 1 1 1 1
0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

S

curve 17

Curve at M point given below:

19.00
15.00
12.50
10.00
7.50]
5.00]
2.50]
0.00 ANSRRA - '! o
2.50F
. g 5.00—
4
7.50
10.00—
aF Time Reference
12.50- O F ——— Time Low Tolerance
15.00}— aF Time Low Alarm
O F ——— Time UpTolerance
17.50 oF Time UpAlarm
F Time P1
20.00— o
O F —— Time Mx
22.50- oF Time My
O F —— Time Mz
25.00—
27.50
30.00] 1 1 1 1 I 1 1 I | 1 1 1 I
0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20
s
curve 18
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GROUPE |- ' ITECH

5.2. Xaxis:

5.2.1. Test set up for sine vibrations:

= = he s i -

o Excitation axis

-

Q ENVIRONNE'TECH

GROUPE EMITECH

photo 10

P1 is the displacement sensor of the bench
Positioning of accelerometers P2 and P3 given below:

) ENVIRONNE TECHL NI ’TICI-I

GROUPE EMITECH GROUPE EMITECH

photo 11 photo 12
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GROUPE |- ' ITECH

Positioning of accelerometer M given below:

(') ENVIRONNE'TECH..

GROUPE EMITECH

phdto 13
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5.2.2. Sinus vibrations — RFR initial:

Control curve recorded at test end given below:

RENV-INN-19-400328-1/A (00)

10.00==:z

5.00—=7

3.00f—--
2.00f—--

1.00—-|

O F ——— Spectrum Reference

F ——— Spectrum UpAbort

——— Spectrum Low Abort

Spectrum UpAlarm

Spectrum Low Alarm
——— Spectrum AvgCtrl

ooooo

F
F
F
F

0.50

0.30

0.20

3

0.10

0.05

0.03

0.02

0.01

NN
2\

A

5.00e-3

3.00e-3f—--<~-

2.00e-3

1.00e-3

0.50e-3

0.30e-3

0.20e-3

0.10e-3

0.10

Acceleration measurement of P1, P2 and P3 points given below:

0.20 0.30 0.40 0.50

0.70

1.00 2.00
Hz

curve 19

3.00 4.00 5.00

7.00

10.00

20.00 30.00 50.00

100.00

1.00

60.00

40.00

30.00

20.00

10.00

6.00

4.00

3.00

2.00

1.00

0.70

O F ——— SpectrumReference

0.50

O F —— Spectrum UpAbort

0O F —— Spectrum Low Abort

0.30

Spectrum UpAlarm

0.20

0.10

E
F Spectrum Low Alarm
F ——— Spectrum AvgCtrl

ooo

O F ——— Harmonic Spectrum P1

A
///:/

Log

0.07

0.05

0.03

0.02

0.01

0.10

0.10

0.20 0.30 0.40 0.50

0.70

1.00 2.00
Hz

curve 20
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RENV-INN-19-400328-1/A (00)

10.00

1.00

5.00

3.00
2.00

1.00

0.50
0.30

O F ——— Spectrum Reference

F ——— Spectrum UpAbort

F ——— Spectrum Low Abort
Spectrum UpAlarm
Spectrum Low Alarm

——— Spectrum AvgCtrl

Harmonic Spectrum P2

Harmonic Spectrum P3

gooooooo

F
F
F
F
F

Tl A LR
Lol

0.20

0.10

0.05

Saturation of P2 point (not used

0.03

to control the test in the highest

0.02

frequencies)

0.01

5.00e-3

3.00e-3
2.00e-3

1.00e-3

0.50e-3

0.30e-3
0.20e-3

0.10e-3

0.10

0.10

0.20

0.30 0.40 0.50

0.70

1.00 2.00 3.00 4.00 5.00

Hz
curve 21

Measurements point given below:

7.00

10.00 20.00 30.00 50.00

10.00

5.00

3.00
2.00]

1.00

0.50

0.30

0.20

\

0.10]

0.05

LIIT

0.03

0.02

0.01

5.00e-3

\
NN
\
X

O F ——— Spectrum Reference

\

O F ——— Spectrum UpAbort

3.00e-3|

0O F ——— Spectrum Low Abort

F Spectrum UpAlarm

2.00e-3

F Spectrum Low Alarm
F ——— Spectrum AvgCtrl

1.00e-3

0.50e-3|

oooo

F ——— Harmonic Spectrum M

0.30e-3

0.20e-3

0.10e-3|

0.10

0.20

0.30 0.40 0.50

0.70

1.00 2.00 3.00 4.00 5.00

Hz
curve 22
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1.65]

0.12 Hz 50.00

curve 23

Results: No degradation was observed. There is no resonance frequency.
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5.2.3. Sinus vibrations - Endurance:

Control curve recorded at test end given below:

RENV-INN-19-400328-1/A (00)

10.00 - - - - -
I t i i 3
h L 1 3
4.00 OoF Spectrum Reference ]
2.00 O F ——— Spectrum UpAbort
O F ——— Spectrum Low Abort /,
1.00 oF Spectrum UpAlarm  [5225223223 3 2::3 232 ECEEEE
OoF Spectrum Low Alarm 3
0.40 OoF Spectrum AvgCtrl o
0.20 = e
0.10 P e
e e e 353 3 3
0.04 1> P O el
0.02 //f 2l
0.01 i it 4 4
I3 azsascc a ac
4.00e-3 4
2.00e-3 .
1-009'3! 3 3=:3 3 EEEE} E}
0.40e-3
4
0.20e-3 A
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 24
Acceleration measurement of P1, P2 and P3 points given below:
100.00 3
50.00
30.00 i
20.00 3 <
10.00 3 Sas P
3
5.00] 3 -3
3.00 ] N
— 2.00F-- N
= O F ——— Spectrum Reference \ ‘\
©
o) O F ——— Spectrum UpAbort \
o 1.00=— 3 >
b= E:-={0 F ——— Spectrum Low Abort
S osofEz]OF Spectrum UpAlarm 3
L--lorF Spectrum Low Alarm N
0.30f—--10O F —— Spectrum AvgCtrl N
0.20f—--10 F ——— Harmonic Spectrum P1 \k
\
0.10] 4
0.05| 3 N
0.03
0.02]
0.01
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 25
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= |- |-| RENV-INN-19-400328-1/A (00)
-
I’I- I- ITECH
10.00 H E 3 ;
4.00~-10 F ——— Spectrum Reference j
~-10 F —— Spectrum UpAbort
2.00-- O F ——— Spectrum Low Abort
1.00=—0OF Spectrum UpAlarm —
E=q0 F Spectrum Low Alarm 3 CEEE et e e S =7
040~-]0O F Spectrum AvgCtrl 3 > LY
0.20 —-10 F —— Harmonic Spectrum P2 -
20—-10 F Harmonic Spectrum P3 < ===
L R
0.10) ) i N %
004 a . .
e Saturation of P2 point (not used
0.02] 7
001 e ] to control the test in the highest
40063 frequencies)
2.00e-3 T T
1-003'3% """""""" E 3zz ] 3=z 4 R—
0.40e-3
0.20e-3 1
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 26
Measurements point given below:
10.00E 3 EEEE] 3 EEEE! El EEEEEEEEEEEE
4.00 F_ SpectumReferonce ]
200C 740 F — cpectumUpbort
3 -
1.00 O F ——— Spectrum Low Abort /
OoF Spectrum UpAlarm
0.40 aoF Spectrum Low Alarm
0.20] OoF Spectrum AvgCtrl
0_10EEEE aoF Harmonic Spectrum M =
0.04 L=
0.02 i
/
001} eeti e e dzxd 4 gezd 3
4.00e-3 7
2.00e-3 /
1.00e-3/ E dz=4 = -
= £ 353 £ H
3
0.30e-3 A
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 27
Results: No degradation was observed.
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5.2.4. Sinus vibrations — RFR final:

Control curve recorded at test end given below:

RENV-INN-19-400328-1/A (00)

10.00==:z

5.00—=7

3.00f—--
2.00f—--

1.00—=-|

O F ——— Spectrum Reference

F ——— Spectrum UpAbort

——— Spectrum Low Abort

N

Spectrum UpAlarm

Spectrum Low Alarm
——— Spectrum AvgCtrl

ooooo

F
F
F
F

0.50

0.30

0.20

\

0.10

0.05

0.03

0.02

0.01

NN
2\

A

5.00e-3

3.00e-3f—--<~-

2.00e-3

1.00e-3

0.50e-3

0.30e-3

0.20e-3

0.10e-3

0.10

Acceleration measurement of P1, P2 and P3 points given below:

0.20 0.30 0.40 0.50

0.70

1.00 2.00
Hz

curve 28

3.00 4.00 5.00

7.00

10.00

20.00 30.00 50.00

100.00

1.00

60.00

40.00

30.00

20.00

10.00

6.00

4.00

3.00

2.00

1.00

0.70

O F ——— SpectrumReference

0.50

O F —— Spectrum UpAbort

0O F ——— Spectrum Low Abort

0.30

Spectrum UpAlarm

0.20

0.10

E
F Spectrum Low Alarm
F ——— Spectrum AvgCtrl

ooo

O F ——— Harmonic Spectrum P1

4
o4

Log

b4 f

Y,

0.07

0.05

0.03

0.02

0.01

0.10

0.10

0.20 0.30 0.40 0.50

0.70

1.00 2.00
Hz

curve 29
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RENV-INN-19-400328-1/A (00)

10.00
5.00

3.00
2.00

0.50
0.30

1.00

[0 F ——— Spectrum Reference

O F ——— Spectrum UpAbort

O F —— Spectrum Low Abort

Spectrum UpAlarm
Spectrum Low Alarm

Spectrum AvgCtrl

Harmonic Spectrum P2

oF
oF
OF ——
OF —
oF

H ML

A

Harmonic Spectrum P3

204l

0.20

0.10

0.05
0.03

0.02

0.01

5.00e-3

Saturation of P2 point (not used
to control the test in the highest
frequencies)

3.00e-3
2.00e-3

1.00e-3

0.50e-3

0.30e-3

0.20e-3

0.10e-3

0.10

0.10

0.20 0.30 0.40 0.50

0.70

1.00 2.00

Hz
curve 30

Measurements point given below:

3.00 4.00 5.00

7.00

10.00 20.00 30.00 50.00

10.00|

5.00

3.00

2.00]

1.00

0.50

0.30

0.20]

0.10

LIIT

0.05
0.03

0.02

0.01

5.00e-3

\
o
X

O F ——— Spectrum Reference

IAJ/J/I
Z=
Z-

O F —— Spectrum UpAbort

3.00e-3

s T

O F ——— Spectrum Low Abort

2.00e-3

F Spectrum UpAlarm

1.00e-3

F Spectrum Low Alarm
F ——— Spectrum AvgCtrl

0.50e-3

oooo

F ——— Harmonic Spectrum M

0.30e-3

0.20e-3

0.10e-3|

0.10

0.20 0.30 0.40 0.50

0.70

1.00 2.00

Hz
curve 31
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Q ENVIRONNE'TE

CROUPE EMITECH

1.65]
1.00 AN Za AR Vil i e -
NG
0.70
c’O.f:‘»O
~ 5050 -
0O —— FRF (Harmonic) W/P3
0.40 O —— FRF (Harmonic) W/P3
0.30
0.17]
180.00
43
-180.00 32.06]
0.12 0.20 0.30 040 050060 0.80 1.00 2.00 3.00 400 5.006.00 8.00 10.00 20.00 30.00 50.00
Hz
curve 32
Results: No degradation was observed. There is no resonance frequency.
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5.2.5. Test set up for shocks:

ENVIRONNE

GROU

O INVIRONNI TECHR

GROUPE EMITECH E20" 0

photo 15
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-y GROUPE EMITECH

PE EMITE

Positioning of accelerometer M given below:

1) EI\IVIRNI\IIE’TEC-I

GROUPE EMITECH

photo 17
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5.2.6. Shock tests:
Control was done at P1 point.
Curve of the third positive impact given below.

Control curve with P1 and P2 are given below:

18.00

——— Time Reference
——— Time Low Abort
Time Low Alarm
——— Time UpAbort
Time UpAlarm
— Time P1
Time P2

16.00~

14.00

el et e B B B

ooooooo

12.00

10.00—

8.00

¢}
Real

6.00~

2.00F
0.00 " \

-2.00F \

-3.75

0.070 0.080 0.090 0.100 0.110 0.120 0.13
S

curve 33

Curve at M point given below:

18.00
16.00

F ——— Time Reference
——— Time Low Abort
Time Low Alarm

14.00

——— Time UpAbort

E
F

12.00 F

F Time UpAlarm

E

E

E

E

10.00]

Time P1
——— Time Mx

Time My
— Time Mz

8.00

ooooooooo

6.00

4.00

2.00
0.00 i

g
Real

-2.00

-4.00

-6.00

-8.00

-10.00
-12.00

-14.00

-16.00|
1775 I I I I | ] I I I I | I
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13

s

curve 34
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Curve of the third negative impact given below.

Control curve with P1 and P2 are given below:

RENV-INN-19-400328-1/A (00)

4.00

2.00

-2.001

! ST

-4.001

-6.001-

g
Real

-8.001

-10.00—

-12.00

-14.00

-16.00}

-18.00]

O F ——— Time Reference
F ——— Time Low Abort
F Time Low Alarm
F ——— Time UpAbort
F Time UpAlarm
F ——— Time P1

F Time P2

oooooo

e g

0.00

| 1 | 1
0.010 0.020 0.030 0.040

S

curve 35

Curve at M point given below:

|
0.050 0.060 0.070 0.080

1 |
0.100 0.110 0.120 0.13

18.00
16.00

14.00
12.00
10.00
8.00
6.00
4.00

F ——— Time Reference
F ——— Time Low Abort
F Time Low Alarm
F Time UpAbort

F Time UpAlarm
F
E
F
E

— Time P1
——— Time Mx

ooooooooo

2.00

0.00

g
Real

-2.00

-4.00
-6.00
-8.00
-10.00
-12.00
-14.00

-16.00
-18.00

0.00

1 | 1
0.01 0.02 0.03 0.04

1
0.05 0.06 0.07 0.08
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CROUPE I-M TECH

5.3. Y axis:

5.3.1. Test set up for sine vibrations:

Excitation axis

} ENVIRONNE'TE

GROUPE EMIT I

photo 18

P1 is the displacement sensor of the bench
Positioning of accelerometers P2 and P3 given below:

(') ENVIRONNETECH] O)E ENVIRONNE'TECH

GROUPE EMITECH GROUPE EMITECH [ &

photo 19 photo 20
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Positioning of accelerometer M given below:

L7 ENVIRONNE'T

CGROUPE Ei

photo 21
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5.3.2. Sinus vibrations — RFR initial:

Control curve recorded at test end given below:

RENV-INN-19-400328-1/A (00)

10.00 E
I £ i I 3
I L 1 3
4.00 oF Spectrum Reference 3
2.00] O F —— Spectrum UpAbort
O F ——— Spectrum Low Abort /,
1.00 OoF Spectrum UpAlarm =
OF Spectrum Low Alarm % Pl
0.40 O F ——— Spectrum AvgCtrl -
0.20] > >
0.10 pee o
= SIEETIIIIIIIIIIIIIIIITIIIIoIITIS
[
g oo e GO
2 0.02] //f /‘/
4.00e-3
2.00e-3
10%_3% ---------------- : iz : g3 3
0.40e-3
0.20e-3 1
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 37
Acceleration measurement of P1, P2 and P3 points given below:
100.00
50.00
30.00 :
20.00 3 <~
10.00] 3 P,
o
o
5.00 : —
3.00 i \\
= 2.00f—--- O F ——— Spectrum Reference \ \
3 O F —— Spectrum UpAbort \
E & 1.00— .
£ S " [E=z:{0 F —— SpectrumLow Abort 3 35
9 0.502: OF Spectrum UpAlarm A
“--{OoF Spectrum Low Alarm 4 =N
0.30—--1O F Spectrum AvgCtrl 4 N
0.20f---4[0 F ——— Harmonic Spectrum P1 &\
0.10 4
0.05 : AN
0.03
0.02
0.01
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 38
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10.00 H E 3 ;
4.00~-10 F ——— Spectrum Reference j
~-10 F —— Spectrum UpAbort
2.00-- O F ——— Spectrum Low Abort
1.00=—0OF Spectrum UpAlarm =
E=q0 F Spectrum Low Alarm 3 i £ H = |
0.40F-]0OF Spectrum AvgCtrl 3 = AP ER g St 3 e
—-10 F —— Harmonic Spectrum P2 g k
0.20-10 F Harmonic Spectrum P3 >
L) AT 4
0.10 e O P e
= B ol Nt it gefefef ey e R P
3 0.04 i > . .
o 3
L 0 s Saturation of P2 point (not used
g I
3 ) . .
001 - ; to control the test in the highest
40003 ; frequencies)
2.00e-3 B
1000 3 otk e : =4 4 == 4
0.40e-3
0.20e-3 1
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 39

Measurements point given below:

10.00] 3 E 3 H
L C I L
L L 1 L
4.00 aF Spectrum Reference
2.00 0O F ——— Spectrum UpAbort
" O F —— Spectrum Low Abort /‘/
1.0 aF Spectrum UpAlarm o2
aF Spectrum Low Alarm
0.40 aF Spectrum AvgCtrl
0.20 O F ——— Harmonic Spectrum M 7
1 -
0.10 o )
e e e e e e ot e e e B
3 0.04
o & : L7 T 1=
é; 0.02 /// ol
-
0.01 i
4.00e-3
2.00e-3 =
1A009-3§{ ---------------- L dz:t 3 dzzgzzizd 3
0.40e-3
0.20e-3
0.10e-3|
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 40
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1.34

1.00 ~4= N v T T ¥ WS

0.80
0.70
0.60

0.50

o
o
— 040 i|:| — FRF (Harmonic) IWF’3i

0.30

——— T

I

| 32.06]
0.20 030 0.40 050060 0.80 1.00 2.00 300 4.00 5.006.00 8.00 10.00 20.00 30.00 50.00
Hz

curve 41

o[
N

Results: No degradation was observed. There is no resonance frequency.
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5.3.3. Sinus vibrations - Endurance:

Control curve recorded at test end given below:

RENV-INN-19-400328-1/A (00)

10.00 T i T T -
L C I I ul
L L 1 3
4.00 OoF Spectrum Reference ]
2.00 O F ——— Spectrum UpAbort
0O F ——— Spectrum Low Abort /r
1.00 OoF Spectrum UpAlarm
aoF Spectrum Low Alarm
0.40 OoF Spectrum AvgCtrl -
0.20 = e
0.10 P e
= S e e
8 004 3
o QO : L Z/r - v
2 002 // s
~ oot i 4
4.00e-3
2.00e-3 e ' . R R
e : frdat ] sz ]
0.40e-3
1
0.20e-3 1
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 42
Acceleration measurement of P1, P2 and P3 points given below:
100.00 3
50.00
30.00 i
20.00 3 <
10.00 3 Sas P
NS
5.00] =
3.00 ] <
— 2.00}-- IS
= O F ——— Spectrum Reference O
©
E® 100 O F —— Spectrum UpAbort \ \\
£ 5 E O F —— Spectrum Low Abort 3
S osofEz]OF Spectrum UpAlarm 3
--{OF Spectrum Low Alarm N RN
0.30F---10 F —— Spectrum AvgCtrl N
0.20f—--10 F ——— Harmonic Spectrum P1 \k\
0.10 3
0.03
0.02
0.01
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 43
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Log (Peak)

Log (Peak)

- -—g
= |- |-| RENV-INN-19-400328-1/A (00)
-
I’I' |' ITECH
10.00 H E 3 ;
4.00~-10 F ——— Spectrum Reference j
200 ~-10 F —— Spectrum UpAbort
7710 F ——— Spectrum Low Abort
1004 0O F Spectrum UpAlarm A/r =
E=q0 F Spectrum Low Alarm 3 FL> g ittt tatats (et E
04010 F Spectrum AvgCtrl 3 -1z % A
—-10 F —— Harmonic Spectrum P2 >
0.20--10 F Harmonic Spectrum P3 o AT | oe— -1
0.10 ) I %
0.04 32 . .
T Saturation of P2 point (not used
0.02 = -3 . .
001 P ] to control the test in the highest
40063 : frequencies)
2.00e-3 1: 1:
1-0°e'3% """""""" E 3zz ] 3=z 4 R—
0.40e-3
0.20e-3 1
0.10e-3
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 44
Measurements point given below:
10.00] H E 3 ¥ E
I L oot ]
4.00 aoF Spectrum Reference N
2.00 O F ——— Spectrum UpAbort
O F ——— Spectrum Low Abort / H
1.00 oF Spectrum UpAl
pectrum UpAlarm
aoF Spectrum Low Alarm 27
0.40 OoF Spectrum AvgCtrl
0.20 aF Harmonic Spectrum M ”.
> e
0.10 P e
e e e e
0.04 T g e
0.02 VM /‘/
0.01 <<}
4.00e-3 4
2.00e-3[7- iz ]
1-003'3% """""""" 3 EEEE R 3 EEEE: 3 e
0.40e-3
0.20e-3 1
0.10e-3|
0.10 0.20 0.30 0.40 0.50 0.70 1.00 2.00 3.00 4.00 5.00 7.00 10.00 20.00 30.00 50.00
Hz
curve 45
Results: No degradation was observed.
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Log (Peak)

5.00e-3
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|
C

CROUPE EMITE

RENV-INN-19-400328-1/A (00)

H

5.3.4. Sinus vibrations — RFR final:

Control curve recorded at test end given below:

10.00=13

5.00F—=-~

3.00f—--
2.00f—--

1.00p—=-

0.50
0.30

O F ——— Spectrum Reference

ooooo

F ——— Spectrum UpAbort

——— Spectrum Low Abort

Spectrum UpAlarm

F
F
F Spectrum Low Alarm
F

——— Spectrum AvgCrl

0.20

\

0.10

0.05

0.03

0.02

0.01

R

3.00e-3—~-

2.

1.

0.

0.
0.

0.

100.00

m
Log (Peak)

00e-3

00e-3

50e-3

30e-3

20e-3

10e-3

0.10

0.20 0.30 0.40 0.50

0.70 1.00 2.00 3.00 4.00 500 7.00 10.00 20.00 30.00 50.00
Hz

curve 46

Acceleration measurement of P1, P2 and P3 points given below:

60.00

1.00

40.00

30.00

20.00

10.00

N

6.00

4.00

3.00

/!

2.00

1.00

\‘
S

\ —
~N

0O F —— Harmonic Spectrum P1

0.70

O F ——— Spectrum Reference

0.50

O F ——— Spectrum UpAbort

0.30

O F ——— Spectrum Low Abort

Spectrum UpAlarm

0.20

0.10

E
F Spectrum Low Alarm
F ——— Spectrum AvgCtrl

ooo

Log

0.07
0.05

0.03

0.02

0.01

0.10

0.10

0.20 0.30 0.40 0.50

0.70 1.00 2.00 3.00 4.00 500 7.00 10.00 20.00 30.00 50.00
Hz

curve 47
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Log (Peak)
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RENV-INN-19-400328-1/A (00)

10.00

1.00

5.00

3.00
2.00

0.50
0.30

[0 F ——— Spectrum Reference

ooooooo

F ——— Spectrum UpAbort

F ——— Spectrum Low Abort

Spectrum UpAlarm
Spectrum Low Alarm

Harmonic Spectrum P2

F
F
F ——— Spectrum AvgCtrl
F
F

Harmonic Spectrum P3

0.20

0.10

0.05

0.03

0.02

0.01

Saturation of P2 point (not used
to control the test in the highest
frequencies)

\

5.00e-3

3.00e-3
2.00e-3

1.00e-3

0.50e-3

0.30e-3
0.20e-3

0.10e-3

0.10

0.10

0.20 0.30 0.40 0.50

0.70

1.00 2.00

Hz
curve 48

Measurements point given below:

3.00 4.00 5.00

7.00

10.00 20.00 30.00 50.00

10.00|

5.00

3.00
2.00]

1.00

0.50

0.30

0.20]

N

0.10

0.05

LIIT

0.03

0.02

0.01

5.00e-3

|\

O F ——— Spectrum Reference

\ N

O F —— Spectrum UpAbort

3.00e-3

O F ——— Spectrum Low Abort

2.00e-3

F Spectrum UpAlarm

1.00e-3

F Spectrum Low Alarm
F ——— Spectrum AvgCtrl

0.50e-3

oooo

F ——— Harmonic Spectrum M

0.30e-3

0.20e-3

0.10e-3|

0.10

0.20 0.30 0.40 0.50

0.70

1.00 2.00

Hz
curve 49
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1.85

1.00! R A - SSNPN o}

0.80
0.70

_ 2060
-

0.50

3

——— FRF (Harmonic) M/
FRF (Harmonic) M/

oo
33

0.40

0.30

o
=
[

-180.00F 32.06
0.12 0.20 030 040 050060 0.80 1.00 2.00 300 4.00 500600 800 10.00 2000  30.00 50.00
Hz

curve 50

Results: No degradation was observed. There is no resonance frequency.
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5.3.5. Test set up for shocks:

= b
ot
7

) ENVIROL NE'T

GROUP EI MITECH BT

photo 22

Positioning of accelerometers P1 and P2 given below:

ENVIRONN IETIECI-I d ‘ _} ENVIRONNE'TECH

GROUPE EMITECH 8 GROUPE EMITECH

photo 23 photo 24
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Positioning of accelerometer M given below:

INVIRONNI’TI H

GROUPE EMITE

photo 25
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5.3.6. Shock tests:
Control was done at P1 point.
Curve of the third positive impact given below.

Control curve with P1 and P2 are given below:

RENV-INN-19-400328-1/A (00)

18.00
16.00

14.00 ——— Time Reference

12.00 Time Low Alarm

——— Time UpTolerance
Time UpAlarm

—— Time P1

— Time P2

10.00

S
F

F

F

F

8.00 F
F

ooooooo

Time Low Tolerance

6.00

4.00

2.00

Real

0.00

-2.00

-4.00

-6.00

-8.00

-10.00

-12.00]

-15.00[_ i i i i

|
0.12
S

curve 51

|
0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.14

Curve at M point given below:

| |
0.15 0.16 0.17 0.18 0.19 0.20

18.00
16.00

14.00

12.00

10.00

8.00

6.00

F ——— Time Reference

F ——— Time Low Tolerance
Time Low Alarm

——— Time UpTolerance
Time UpAlarm

— Time P1

Time Mx

Time My

— Time Mz

oo0ooooooo

F
E
F
F
F
F
E

Real

-6.00

-8.00

-10.00
-12.00

-14.00
-16.00 | 1 | | | | 1 |

0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13
s

curve 52
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Dout: el

g
Real

g
Real

-10.00

-12.00]

-14.00

-16.00
-18.00]

-10.00

-15.00]

-20.00

-25.00
-28.00

TECH

Curve of the third negative impact given below.

Control curve with P1 and P2 are given below:

16.00
14.00

aF Time Reference

O F —— Time Low Tolerance
aoF Time Low Alarm

O F ——— Time UpTolerance
oF

oF

oF

12.00

10.00
Time UpAlarm
Time P1
——— Time P2

8.00

6.00

4.00

2.00

0.00

-2.00

-4.00

-6.00

-8.00

| 1
0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20
s

curve 53

Curve at M point given below:

29.00]

F ——— Time Reference

F ——— Time Low Tolerance
F Time Low Alarm

F ——— Time UpTolerance
F Time UpAlarm

F —— Time P1
E
F
F

25.00—

20.00—

15.00|— Time Mx

Time My
—— Time Mz

oo0ooooooo

10.00

5.00

0.00

A

\
Mlml%e"lﬂ

-5.00

| | |
0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

curve 54
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6. CONCLUSION.

Specimen has been tested in accordance with the specifications described in section 3
of this report.

At the end of tests, no degradation was observed.

Specimen is returned to the LOREME Company for final expertise.

000 End of report 00
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