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VIBRATION TEST REPORT

Button-fix Limited

CUSTOMER . )
Unit A, 1 Britton Street
London
EC1M 5NW

ORDER NUMBER Jessica

TEST DATE(S) 20" May 2019
.EI.%J.I!EIE;IENT Four Button-fix Type 1 Metal
SERIAL NUMBER N/A

TEST ENGINEER David Weeks

TEST WITNESS Tony Wills

TEST
ARRANGEMENT
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TEST EQUIPMENT
Type . o Calibration Calibration
Item Identification Serial N Certificate No Date
Vibrator Ling 900 Combo 533 The vibrator and amplifier are part of
V826LS . ook
the generating system, calibration of
Ling which is achieved by the Control
Amplifier DPA 16 204 Accelerometer.
Bruel & Kjaer
Controller Laser USB 10848686 CMR182115 29 October 2018
LAS-200
Reference Endevco
Accelerometer 913E RES58 CMR182116 24 October 2018
Control DJB 6012 ENV/2466 25 March 2019
Accelerometer
Response DJB 11818 ENV2466 25 March 2019

Accelerometer

Registered Office: Athenia House, 10-14 Andover Road, Winchester, Hampshire SO23 7BS
Company Registration No: 1517290
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Four Button-fix Type 1 Metal quick release fasteners were attached to weo pieces of pywood 70cm
x 70cm x1.8cm at 60cm centres. The total weight of buttons and outer plywood was 5.7Kgs.

L_____ =
Plywood showing the four latches

Button

Registered Office: Athenia House, 10-14 Andover Road, Winchester, Hampshire SO23 7BS
Company Registration No: 1517290
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ED engineering dynamics
Watt Close, East Portway, Andover, Hants, SP10 3TG

Vibration Test carried out on the assembly were as follows:

1. Random: Vibration similar to IEC 60068-2 Vertical axis but with a duration of 30minutes.

5Hz @ 0.4m/s2 sz
11 - 15Hz @ profile(f)
2
4m/s high-abort(f)
2 ~—
Duration: 30 _
. high-alarm(f)
mins = T~ low-alarm(f)
yd S control(f)
1.0000 ™~
V\\'—
AL
V\'\vw\
™~
0.1000 ™ VMV\M
0.0100
5.00 10.00 100.00 200.00
Frequency (Hz)
Results: All fasteners remained in position
2. Sinusoidal: The waveform below shows accelerometer
60 — 400Hz @ 19 e
60 — 400Hz @ Zg . input2(f)
60 — 400Hz @ 49 E =1 7] high-alarm(f)
TLET /57
low-alarm(f)
high-abort(f)
low-abort(f)
input2Up(f)
1.0000 ) ) J Lo~ ) input2Down(f)
input1Up(f)
input1Down(f)
input2(f)
X Y
1 92.3901 2.2127
0.4217 2 89.1148 2.11222
3 Lidn 20w
5 126.0192 1.99743 Frequency (Hz)

Results: The waveform above is the 1g test. We also ran a 2g & 4g. All fasteners remained in position.

Registered Office: Athenia House, 10-14 Andover Road, Winchester, Hampshire SO23 7BS
Company Registration No: 1517290
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ED engineering dynamics
Watt Close, East Portway, Andover, Hants, SP10 3TG

3. Shock: The wave form below is the 159 x 11m/s Positive pulse.

2g x 11m/s o

Sg X llm/S 20.0000 profile(t)
10g X 11m/s 18,0000 high-abort(t)
159 X llm/S 16.0000 low-abort(t)

20g x 11m/s 14,0000

12.0000

control(t)

10.0000

8.0000

6.0000

4.0000 !—
2.0000 JI'
O | i i
-2.0000 ’— " “"WW
-4.0000 |-
-6.0000
-7.8000
-165.833 20 90 -60 -30 0 30 60 90 120 150  175.333

Time (Milliseconds)

Results: up to 15g all fastens did move but remained in position. 20g was to severe

All stored test are included in PDF format along with this report.

Registered Office: Athenia House, 10-14 Andover Road, Winchester, Hampshire SO23 7BS
Company Registration No: 1517290




DUT: Z Button Fix Type 1 metal
Serial Number:

Project File Name: Vertical life.prj
Profile Name:  Vertical life Test Type: Random Run Folder: ARunFolder May 20, 2019 09-20-19
(m/s?)?/Hz
56.2341
profile(f)
/—\ high-abort(f)
10.0000 low-abort(f)
high-alarm(f)
\
\\\ I~ low-alarm(f)
d ~—
™~ control(f
1.0000 - - ™~ poroil
pL TSN
==
7 e
/ I
\V‘
Mo
\\
0.1000
0.0100
5.00 10.00 100.00 200.00
Frequency (Hz)
Level: 0dB
Control RMS:  11.005314 m/s?2  Full Level Elapsed Time: 00:30:00 Lines: 200 Frame Time: 0.800000 Seconds
Demand RMS: 10.990476 m/s2 Remaining Time: 00:00:00 DOF: 154 o = 1.250000 Hz

Data saved at 09:54:32 AM, Monday, May 20, 2019 Report created at 09:54:34 AM, Monday, May 20, 2019



Project File Name:

Vertical life.prj
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H Vertical life: Composite

= - [B]X]
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-0.10
-1.00
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Mlaz= 0327
Mlin= -0.23%
ERE=0.10¥

Peak= 032V
QK!

[mAEHz profile(f)

5E.22341

10.0000

[ Freeze the stat ™

Chan# Clipped Clipy
1 Mo

Vet = [OX

Content: Full Le

Right click to sef

Ready

high-abort(f] il low-abort(f] [l high-alarmf)

Project Test Setup  Profile  Test Controls Report  Wiew  Window Pane Cursor  Help
EH = M abc |Eumpusite j G? Gt 6+ |avg | R LC | ] I B v | B

loww-alarmif]  control(f)

Full Lewel Elapsed
Total Elapsed

Tokal Remaining

oM OFF
Auto, Abort Checks =
Closed Loop Control =
Schedule Clock Timer =
|8.700(mn p-p |0.282 (mis) Pk
Activity Rearnping down, ..

Fause ‘

Frequency [Hz]

Data Folder: ..\RunFolder May 20, 2019 09-20 Profile: Yertical life

Data saved at 09:54:32 AM, Monday, May 20, 2019

Report created at 09:54:35 AM, Monday, May 20, 2019




DUT: Button Fix Type 1 Metal
Serial Number:

Project File Name: Untitled
Profile Name:  Low Level Test Type: Swept Sine Run Folder: ARunDefault May 20, 2019 10-19-53
gn
2.6303
input2(f)
E
B 4] high-alarm(f)
EImY) /]
low-alarm(f)
high-abort(f)
low-abort(f)
input2Up(f)
1.0000 - - . d /.| input2Down(f)
input1Up(f)
input1Down(f)
input2(f)
X Y
1 92.3901 2.2127
0.4217 2 89.1148 2.11222
3 124.2129 2.00832
60.00 4 364.1695 2.00686 400.00
5 126.0192 1.99743 Frequency (Hz)
Level: 100 % Full Level Time: 00:05:29 Sweep Type: Logarithmic
Frequency: 60.018509 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 10:25:27 AM, Monday, May 20, 2019 Report created at 10:25:28 AM, Monday, May 20, 2019




DUT: Button Fix T6ype 1 Metal
Serial Number:

Project File Name: Untitled
Profile Name:  Low Level Test Type: Swept Sine Run Folder: ARunDefault May 20, 2019 10-19-53
gn
2.3442
profile(f)
high-abort(f)
high-alarm(f)
low-abort(f)
control(f)
1.0000 ~ —A N
0.4266
10.00 100.00 400.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:05:29 Sweep Type: Logarithmic
Frequency: 60.018509 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 10:25:27 AM, Monday, May 20, 2019

Report created at 10:25:29 AM, Monday, May 20, 2019




DUT: Button Fix T6ype 1 Metal
Serial Number:

Project File Name: Untitled
Profile Name:  Low Level Test Type: Swept Sine Run Folder: ARunDefault May 20, 2019 10-19-53
gn
40.0000
high-abort(f)
low-abort(f)
10.0000 input2(f)
high-alarm(f)
low-alarm(f)
T+/] control(f)
1.0000 ~
0.1000
0.0355
10.00 100.00 400.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:05:29 Sweep Type: Logarithmic
Frequency: 60.018509 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 10:25:27 AM, Monday, May 20, 2019 Report created at 10:25:29 AM, Monday, May 20, 2019




Project File Name:
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Ready

1.0000

0.4217
60.00

B L Ll

D ()

input2ifl  high-alamilfl  low-alamifl  high-abort(f) Bl low-abort{f ll input2Upif

input2(f]
#

Y
192390 22127
28971148 211222
31242129

4 36416595

5 126.01592

100.00
Frequency [

’;'F‘roject Test Setup  Profile  Test  Controls  Report  Wiew  Window Pane  Cursor  Help

Hz)

inputZD ownf)

input1Lplf]

input] D oven(f)

400.00

Demand Peak

(gny W

{Hz)
(%)
Malks)

[k in )

Full Level { Time )
Total { Time )

Time Remaining

uto, Abort Checks =
losed Loop Contral =
chedule Clack Timer +

0,136 ({rn P-P |n.n25 imfs) Pk

Ackivity Schedule on
Sine

Fause ‘

Data Folder: ..\RunDefault May 20, 2019 10-1' |Prafile; Low Level

Data saved at 10:25:27 AM, Monday, May 20, 2019

Report created at 10:25:29 AM, Monday, May 20, 2019



DUT: Button Fix Type 1 Metal

Serial Number:
Project File Name:

Untitled

Profile Name:  Low Level Test Type: Swept Sine Run Folder: ARunDefault May 20, 2019 10-28-26
gn
5.6234
input2(f)
high-alarm(f)
low-alarm(f)
high-abort(f)
] low-abort(f)
ﬁ input2Up(f)
input2Down(f)
input1Up(f)
input1Down(f)
1.0000 inpl)J(tZ(f) y
1 69.2181 2.7049
0.8511 2 63.4743 2.68994
3 67.7352 2.66324
60.00 4 65.3339 2.56544 400.00
5 72.8057 2.45121 Frequency (Hz)
Level: 100 % Full Level Time: 00:05:29 Sweep Type: Logarithmic
Frequency: 60.025909 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 10:34:00 AM, Monday, May 20, 2019

Report created at 10:34:01 AM, Monday, May 20, 2019




DUT: Button Fix T6ype 1 Metal
Serial Number:

Project File Name: Untitled
Profile Name:  Low Level Test Type: Swept Sine Run Folder: ARunDefault May 20, 2019 10-28-26
gn
5.6234
profile(f)
high-abort(f)
high-alarm(f)
low-abort(f)
control(f)
—\ oA
1.0000
0.8511
10.00 100.00 400.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:05:29 Sweep Type: Logarithmic
Frequency: 60.025909 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 10:34:00 AM, Monday, May 20, 2019 Report created at 10:34:01 AM, Monday, May 20, 2019




DUT: Button Fix T6ype 1 Metal
Serial Number:

Project File Name: Untitled
Profile Name:  Low Level Test Type: Swept Sine Run Folder: ARunDefault May 20, 2019 10-28-26
gn
40.0000
high-abort(f)
low-abort(f)
10.0000 input2(f)
high-alarm(f)
low-alarm(f)
control(f)
1.0000
0.1000
0.0355
10.00 100.00 400.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:05:29 Sweep Type: Logarithmic
Frequency: 60.025909 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 10:34:00 AM, Monday, May 20, 2019 Report created at 10:34:02 AM, Monday, May 20, 2019
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Ready

1.0000

08511
60.00

D ()

input[f]

high-alarrn(f]

E3.2131
E2.4743
67.7352
£5.3333
728057

— L L L L L

100.00

low-alarmif)

’;'F‘roject Test Setup  Profile  Test  Controls  Report  Wiew  Window Pane  Cursor  Help - 8 x

high-abort(f] [l love-abort(f) [l input2Uplfl  inputZDownlf)  inputUplfl D input] D ownif] Cankral Peak

Frequency [H

Demand Peak

{Hz)

(%)
0084 Malks)
Rate {Cct i)
Full Level { Time )

Total { Time )

Time Remaining

uto, Abort Checks =
losed Loop Contral =
chedule Clack Timer +

0,276 (mn P-P ||3.|:|52 imfs) Pk

Ackivity Schedule on

Sine

Fause ‘

400,00
z]

Data Folder: ..\RunDefault May 20, 2019 10-2i |Prafile; Low Level

Data saved at 10:34:00 AM, Monday, May 20, 2019

Report created at 10:34:02 AM, Monday, May 20, 2019



DUT: Button Fix Type 1 Metal

Serial Number:

Project File Name: Untitled
Profile Name:  Low Level Test Type: Swept Sine Run Folder: ARunDefault May 20, 2019 10-35-33
gn
5.0000
@ @ input2(f)
________ SN high-alarm(f)
low-alarm(f)
1.0000
high-abort(f)
low-abort(f)
input2Up(f)
input2Down(f)
input1Up(f)
0.1000
input1Down(f)
input2(f)
X Y
1 102.7875 3.18521
0.0100 2 116.1844 3.15385
3 115.3249 3.13291
60.00 4 114.4718 3.12601 400.00
5 104.3253 3.05092 Frequency (Hz)
Level: 100 % Full Level Time: Sweep Type: Logarithmic
Frequency: 60.025909 Hz  Time Remaining: Sweep Rate:

Data saved at 10:41:07 AM, Monday, May 20, 2019

Report created at 10:41:08 AM, Monday, May 20, 2019




DUT: Button Fix Type 1 Metal
Serial Number:

Project File Name: Untitled
Profile Name:  Low Level Test Type: Swept Sine Run Folder: ARunDefault May 20, 2019 10-35-33
gn
12.5893
profile(f)
10.0000 high-abort(f)
high-alarm(f)
low-abort(f)
control(f)
1.7278
60.00 100.00 400.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:05:29 Sweep Type: Logarithmic
Frequency: 60.025909 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 10:41:07 AM, Monday, May 20, 2019 Report created at 10:41:08 AM, Monday, May 20, 2019



DUT: Button Fix Type 1 Metal
Serial Number:

Project File Name: Untitled
Profile Name:  Low Level Test Type: Swept Sine Run Folder: ARunDefault May 20, 2019 10-35-33
gn
40.0000
high-abort(f)
low-abort(f)
10.0000 input2(f)
high-alarm(f)
WEINPN low-alarm(f)
control(f)
1.0000
0.1000
0.0355
60.00 100.00 400.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:05:29 Sweep Type: Logarithmic
Frequency: 60.025909 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 10:41:07 AM, Monday, May 20, 2019 Report created at 10:41:09 AM, Monday, May 20, 2019



Project File Name: Untitled
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gn input2ifl - high-alamlf]  low-alamlfl  high-abort(f Il love-abort() [l input2Uplfl inputZDownlf)  inputUp(fl  input] D ownif] Cankral Peak Demand Peak
E 50000 @ B
Shaker (HZ:I
= o
Channel I {Walts)
Rate {Cct i)
Control
- 1.0000 Full Level { Time )
Total { Time )
Profile
Time Remaining
12:01 ON OFF
Schedule uto, Abort Checks =
losed Loop Contral =
chedule Clack Timer +
Transmis 0.552 {mn P-P |D.1I34 {mfs) Pk
E |n|:uu;<2[f] Ackivity ’W
1 1027875 .
Test I 2 1161844 Sine
0.1000 3 1153249
4 1144718 Pause ‘
5 104.3253 ‘
.a100 | i
B0.00 100.00 400,00
Frequency [Hz]
__II L1l ] Il I 1 Il L1l ] ol i SRS 1 Il 1 1 LD ] 1] ! Il Il
Ready Data Folder: ..\RunDefault May 20, 2019 10-3! |Prafile; Low Level

Data saved at 10:41:07 AM, Monday, May 20, 2019 Report created at 10:41:09 AM, Monday, May 20, 2019



DUT: Button Fix Type 1 Metal

Serial Number:

Project File Name: Untitled

Profile Name:  Shock Test Type: Classical Shock Run Folder: ARunDefault May 20, 2019 10-47-23

gn
2.8000

rofile(t
2.0000 P ®

high-abort(t)

1.0000

meh MMAW low-abort(t)
(P N A _— LM ,J: N » wasr CONLrol(t)
-1.0000

-2.0000

-3.0000

-4.0000 U

-5.0000

-6.0000

-6.9000

-165.833 -120 -90 -60 -30 0 30 60 90 120 150 175.333
Time (Milliseconds)

Level: 0dB Block Size: 2048 Elapsed Pulses: 24
Frame Time: 0.341333 Seconds Control Peak:  4.972247 Control RMS:  0.757117 Full Level Elapsed Pulses: 6
dT: 0.000167 Seconds Demand Peak:  5.000000 Demand RMS:  0.754290 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 5.000000 Pulse Width: 11.000000 ms

Data saved at 10:48:12 AM, Monday, May 20, 2019 Report created at 10:48:13 AM, Monday, May 20, 2019



Project File Name:
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Data Folder: .\RunDefault May 20, 2019 10-4 |Profile: Shack,

Data saved at 10:48:12 AM, Monday, May 20, 2019

Report created at 10:48:13 AM, Monday, May 20, 2019




DUT: Button Fix Type 1 Metal

Serial Number:

Project File Name: Untitled

Profile Name:  Shock Test Type: Classical Shock Run Folder: ARunDefault May 20, 2019 10-47-23

gn
6.9000

profile(t)

6.0000
high-abort(t)

5.0000 ﬂ low-abort(t)

control(t)

4.0000

3.0000

2.0000

1.0000 |

. \
[\ SO VAN - S

-1.0000

-2.0000

-2.8000
-165.833 -120 -90 -60 -30 0 30 60 90 120 150 175.333

Time (Milliseconds)

Level: 0dB Block Size: 2048 Elapsed Pulses: 15
Frame Time: 0.341333 Seconds Control Peak:  5.027239 Control RMS:  0.763312 Full Level Elapsed Pulses: 3
dT: 0.000167 Seconds Demand Peak:  5.000000 Demand RMS:  0.754290 Remaining Pulses: 9
Pulse Type: Half Sine Amplitude: 5.000000 Pulse Width: 11.000000 ms

Data saved at 10:47:54 AM, Monday, May 20, 2019 Report created at 10:47:55 AM, Monday, May 20, 2019



Project File Name: Untitled
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Ready Data Folder: .\RunDefault May 20, 2019 10-4 |Profile: Shack,

Data saved at 10:47:54 AM, Monday, May 20, 2019 Report created at 10:47:55 AM, Monday, May 20, 2019




DUT: Button Fix Type 1 Metal

Serial Number:

Project File Name: Untitled

Profile Name: Shock

Test Type:

Classical Shock

Run Folder: ARunDefault May 20, 2019 10-49-11
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profile(t)
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Level: 0dB

Frame Time: 0.341333 Seconds
dT: 0.000167 Seconds

Pulse Type: Half Sine

Block Size: 2048
Control Peak: 9.883035
Demand Peak:  10.000000
Amplitude: 10.000000
Data saved at 10:50:02 AM, Monday, May 20, 2019

Elapsed Pulses: 25

Control RMS:  1.515863

Demand RMS: 1.508581
Pulse Width: 11.000000 ms

Full Level Elapsed Pulses: 6
Remaining Pulses: 0

Report created at 10:50:03 AM, Monday, May 20, 2019




Project File Name: Untitled

-

L.
&
)

profile(t] [ high-abortit] [l low-abort(t) [l controllt)

o=

an
52000
Shaker 4.0000
20000
Channel
20000
- Lol Eopsed
Contral lapsed m R emaining _
1]
- oM OFF
- -1.0000 uto, Abort Checks s+
Frofile losed Loop Conkral CH
-2.0000 chedule Clack Timer =
12:01 rverse Pulse s
Sthedule | -30000 [ 0.006 {mn P-P [0.341 (mfs) Pk
-4.0000 Ackivity Schedule on
50000 SHOCK
= -5.0000 Fause ‘

Test ID 7 0000
-8.0000
-9.0000

-10.0000

-11.0000

-12.0000

-13.0000

-14.0000

-15.0000 i

-165.833-15 125 -100 -5 -50 -25 o 25 1] 75 100 125 150 175.333

Time [Milizeconds]

__II L1l ] Il I 1 Il L1l ] ol i SRS 1 Il 1 1 LD ] 1] ! Il Il
Ready Data Folder: .\RunDefault May 20, 2019 10-4' |Prafile: Shack,

Data saved at 10:50:02 AM, Monday, May 20, 2019 Report created at 10:50:03 AM, Monday, May 20, 2019



DUT: Button Fix Type 1 Metal

Serial Number:

Project File Name: Untitled

Profile Name:

Shock Test Type: Classical Shock

Run Folder:

ARunDefault May 20, 2019 10-49-11

gn
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Data saved at 10:49:44 AM, Monday, May 20, 2019
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Report created at 10:49:45 AM, Monday, May 20, 2019
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Data saved at 10:49:44 AM, Monday, May 20, 2019 Report created at 10:49:45 AM, Monday, May 20, 2019



DUT: Button Fix Type 1 Metal

Serial Number:

Project File Name: Untitled

Profile Name:  Shock Test Type: Classical Shock Run Folder: ARunDefault May 20, 2019 10-51-48
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dT: 0.000167 Seconds Demand Peak:  14.999999 Demand RMS: 2.262871 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 14.999999 Pulse Width: 11.000000 ms

Data saved at 10:52:46 AM, Monday, May 20, 2019 Report created at 10:52:47 AM, Monday, May 20, 2019
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Project File Name: Untitled

Profile Name:  Shock Test Type: Classical Shock Run Folder: ARunDefault May 20, 2019 10-51-48

gn
22.0000

20.0000 profile(t)

18.0000 {\ high-abort(t)

16.0000 low-abort(t)
14.0000

control(t)
12.0000

10.0000
8.0000

6.0000

4.0000

2.0000

ANAANNA A A k A A A N
O *V” NANANNAM NP AN A A MU”‘MW“N““YFFI" v b4 ’M.N\

-2.0000 s ] N

-4.0000

-6.0000

-7.8000
-165.833 -120 -90 -60 -30 0 30 60 90 120 150 175.333

Time (Milliseconds)

Level: 0dB Block Size: 2048 Elapsed Pulses: 17
Frame Time: 0.341333 Seconds Control Peak: ~ 15.132385 Control RMS:  2.282368 Full Level Elapsed Pulses: 3
dT: 0.000167 Seconds Demand Peak:  14.999999 Demand RMS: 2.262871 Remaining Pulses: 9
Pulse Type: Half Sine Amplitude: 14.999999 Pulse Width: 11.000000 ms

Data saved at 10:52:28 AM, Monday, May 20, 2019 Report created at 10:52:29 AM, Monday, May 20, 2019
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Data saved at 10:52:28 AM, Monday, May 20, 2019

Report created at 10:52:29 AM, Monday, May 20, 2019




DUT: Button Fix Type 1 Metal

Serial Number:

Project File Name: Untitled

Profile Name:

Shock Test Type: Classical Shock

Run Folder: ARunDefault May 20, 2019 10-55-25
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0.341333 Seconds Control Peak: 20.226744
0.000167 Seconds Demand Peak:  20.000000
Half Sine Amplitude: 20.000000
Data saved at 10:56:14 AM, Monday, May 20, 2019

Elapsed Pulses: 18
Control RMS:  3.048818 Full Level Elapsed Pulses: 3
Demand RMS: 3.017161 Remaining Pulses: 9
Pulse Width: 11.000000 ms

Report created at 10:56:15 AM, Monday, May 20, 2019
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