1g Dynamics Limited

5 Dunsbridge Business Park

¥ A Shepreth, Royston, Herts
TESTING SG8 6RA, United Kingdom

6508
Accredited to
ISO/NEC
17025:2017

Job Reference: VSN: 15499 : Issue 1
Date of Testing: 04/09/25

Date of Received Parts: N/A

Customer: Bowman Stor

Customer Contact: Richard Potts

Test Ref: Shaker Hire

Test Setup

Note: Any equipment used supplied by customer, is used for reference only within 1g dynamics test report.
DUT Mounted as per recommended installation

1. Equipment used to conduct testing:

e Accelerometer Ref: 1G042, 1G048, 1G018
e Controller: 1G052

e Shaker System: 1G059

e Chamber: N/A

o Data Loggers Used: N/A

e Torque Wrench used: 1G060

2. Test Programme and duration requested
Note: 1g to define the standard or reference to current scope when carrying out testing

The testing requested entailed performing a 10-minute functionality test at the start of each axis, testing the product
once at the 5-minute mark and a second time at the end of the random vibration. Following this was a 5-hour
endurance test. after the completion of the endurance test, Shock testing was conducted which included 3 positive
shocks and 3 negative shocks at levels determined by the customer. This would then be repeated in each axis until the
completion of testing.

e Based on IEC61373-2010 Cat 1 Class B, In accordance with IEC 60068-2-27:2008 & IEC 60068-2-64.
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3. Test Parameter / details
Random vibration:
Z axis:

Functionality test:

10 {m/s22/Hz

Response rms monitaring

Abort check Alarm check
Relative upper limit O = dB
Relative lower fimit [ > dB

Absolute level O =

m/s?ms

Endurance test:

100 {m/s92/Hz

Response fms monitoring

Abort check Alarm check
Relative upper it~ [ = dB
Relative lower limit O & dB

O

Absolute level m/s?ms

1g dynamics
|
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| ) /!
Acceleration l—_D 3956 e Frequency(Hz) Level/Slope
‘ 5.00 0.10 (m/s%?/Hz
(2.9869m/s2 0 ) 20.00 ;
i 150.00 6.0 dB/octave
Velocity 1.287e2 s ms |
1.000e-2
(3.860e-2m/s 0p ) ‘
Displacement 03057 mmms ‘ o A
(1.8580mm pp ) ‘
PSD definition type 1.000e4
(® Break point PSD [
O Measured PSD ‘ 1.000e-5
| 50Hz
(O Measured Waveform
Reference definition(P)... Unit of slope |dB/octave ‘ Delete 0.9878 m/s?ms ms change(R)
Tolerance defirtion(T}.. e Break point
Register Feiend) ‘ 15000" = Hz Add
0K ==
- 0K Cancel
e O Level @) Slope . r _‘ = dBJoctave Change

Acceleration 565 e
5.00

(16,9034 m/s?0p ) 20.00

728162 /s ms

(02184m/s 0p)

Displacement 17525 mm e

(105148 mm pp)

Velocity

PSD definition type
(@ Break point PSD

O Measured PSD

O Measured Waveform

Reference definition(P)...
— Refer
Tolerance definition(T)...
Register
0K
Cancel

Frequency(Hz)

150.00 6.0 dB/octave

Unit of slope idOLevi
Break point
Frequency | 150.00 | =

O Level @ Slope | Eﬂ
| |

Level/Slope

100 {m/s92/Hz

1.0

1.000e-1

1.000e-2

1.000e-3
50Hz 150.0

5590 m/s?ms

Delete ms change(R)

Hz Add

< dBjoctave Change gk Lones
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X axis:

Functionality test:

100 (m/s92/Hz

Response ims monitoring

Abort check Alarm check
Relative upper it~ [ = dB
Relative lower fmit [ : dB

Absolute level O 5

m/s?ms

Endurance test:

10,0 (/s9Hz

Velocity

Response rms monitaring

Abort check Alaim check
Relstivevpperimt [ = dB
Relative lower limit O [— = dB
Absolute level o e m/s?ms

1g dynamics
|
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Acceleration 34187 ez e

(10.2561m/s20p )

43192 /s ms

(0.1296m/s 0p )

Displacement 09698 mm ms

(5.8194mmpp)

WVelocity

PSD definition type
(®) Break point PSD

O Measured PSD

O Measured Waveform

Reference definition(P)...

Tolerance definition(T)...

Acceleration 3.8687 ms2me

(11.6062m/s20p )

483862 /s ms

(01466 m/s 0p )

Displacement 57 i

(65855 mm pp )

PSD definition type
(@ Break point PSD

(O Measured PSD

(O Measured Waveform

Reference definition(P)...

Tolerance definition(T)...

Refer
Register
oK

Cancel

Refer
Register
OK

Cancel
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Frequency(Hz) Level/Slope
5.00 0.360 {m/s22/Hz 1.0 m/s2/Hz
20.00 0.360 (m/s2)2/Hz S

1.000e-1

1.000e-2

1.000e-3

1.000e-4
50Hz

@ \ Delete 34160 m/s?ms

Unit of slope [dB/OC‘ave 1ms change(R)

Break point
Frequency [ 150}5“ : Hz Add
O Level @) Slope ‘ 40| 4gjoctave Change 0K Cancel
Frequency(Hz) Level/Slope
5.00 0.4610 (m/s22/Hz 1.0 m/s?/Hz
20.00 0.4610 {m/s?2/Hz z
150.00 6.0 dB/octave

5.0Hz

Unit of slope de ctave V‘ Delete 3.8657 m/s?ms s change(R)
Break point
Frequency l 500“ = Hz Add

@ Level O Slope ‘ 0 Asm B Change 0K Cancel

(m/s??Hz
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Y axis:

Functionality test:

10,0 (m/s%/Hz

Response rms monitaring
Abort check
Relative upper limit O =
Relative lower fmt (] 2

Absolute level

o &

Endurance test:

Alarm check

dB
dB

m/s?ms

100 {m/s22/Hz

Response rms monitoring
Abort check
Relative upper limit O S
Relative lower limit (] :

Absolute level

| =

1g dynamics
|

Alarm check

dB
dB

m/s?ms
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2 — Frequency(Hz) Level/Slope
Acceleration 34187 2
;s 5.00 0.360 m/s2/Hz 10 /e
(10.2561m/s20p ) 20.00 60 (m/s2)2/Hz 5
150.00 6.0 dB/octave
Velocity 431%2 s me
1.000e-1
(0,129 m/s 0p )
Displacement 09699 mm ms e
(58194 mm pp)
PSD defirition type 1.000e-3
(®) Break point PSD
O Measured PSD 1.000e4
O Measured Waveform 5.0Hz
Unit of slope ldB« ctave v“ Delete 34160 m/s?ms 1ms change(R)
Refe
Tolerance definition(T)... = Break point
Register —
Frequency ‘ 150.00] - Hz Add
0K —
& O] - 0K Cancel
e (O Level @) Slope ‘ =] dBJoctave Change
Acceleration 3.8687 m/s2ms Frequency(Hz) Level/Slope
i 5.00 0.4610 (m/s%2/Hz 1.0 m/s2/Hz
(11.6062m/s?0p ) 20.00 0.4610 (m/s2/Hz :
1 5 /
Velocity ’W s 50.00 6.0 dB/octave
(0.1466m/s 0p ) 1.000e-1
Displacement 10976 mm
e 1.000e-2
(65855mm pp)
PSD definition type 1.000e-3
(@ Break point PSD
O Measured PSD 1.000e4
O Measured Waveform 5.0Hz
Unit of slope i dB/octave ‘ Delete 3.8657 m/s?ms ms change(R)
Refs
Tolerance definition(T)... gt Break point
Register s
Frequency ‘ Hz Add
oK
@® OSlope | pas10 - o 0K Cancel
o @® Level O Slope [ 04610 } = (misyHz Change
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Shock testing:

Z axis:

Classical Shack (1/3) Classical Shock (2/3)

e [Pame o]

Ampitude | 30 9\ =l m/s? v|

Time Parameters

Auto-set of sampling frequency and
data length(4)

Sampling freq 1024.00

Data length 512 (| 489:0234 )

Pusewidh | 3002

Supplemental Time(F).

X andY axis:

Classical Shock (1/3) Classical Shock (2/3)

Type Uialfﬁlne v|

Amplitude l, 50. OJ = lm 52 v

Time Parameters

Auto-set of sampling frequency and
data length(s)

Sampling freq. 1024.00

Data length ([ 490234 )

Pusewidh | 300 0

Classical Shock (3/3) Classical Shock (1/3)
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Classical Shock (2/3) Classical Shock (3/3)

50,0 M/s?

1

® Acc.

=
o
¢
w
=3
=

Min. 02854

E4

o
¢

Ed

@&
o o~
i o
23| | ¢ @
& &
4 @

<

O Disp. mm

i
i
i
i
i
=
@
S
o
N
@
&
~

£.37

=
5
=

4000 4990234

OK Cancel

Classical Shock (3/3) Classical Shock (1/3)

Register Cancel

Classical Shock (2/3) Classical Shock (3/3]

® Acc. m/s2
Max. ,7500
Min [ 81638
Ovel.  [ms ]
Max. | 0.4755
Min. 'm
O = ]
______ Mk 87279
Min [ 108302

400.0 .0234

Carce

Register Cancel
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4. Test Coordinate Plane:

Three Dimensional
Coordinate Plane

5. Test results and information collected (Results are only related to the item or items tested and not indictive of the

type or Batch). Any deviation from 1g scope shall be noted with * for reference only and is not UKAS approved and
outside of scope *

Please include Pre-Vibration Sine sweep on Fixture pre any vibration testing to determine performance of setup.

Z axis:

Direction
of axis
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Functionality test:
Start of test:

10 (mis2i2Hz

50Hz 100

5-minute mark:

10 (m/s22fHz

50Hz 100

End of test:

1.0 (m/s2)2/Hz

50Hz 100

1g Dynamics Limited

5 Dunsbridge Business Park

¥ A Shepreth, Royston, Herts
TESTING SG8 6RA, United Kingdom

6508
Accredited to
ISO/NEC
17025:2017

= Response

1.0130 mis2 ms
B Reference

0.9956 mis2 ms
B Alarm upper
I Alarm lower
I Abort upper
BBl Abort lower

100.0 150.0

I Response

1.0060 m/s2ms
B Reference

0.9956 mis2ms
e Alarm upper
s Alarm lower
I Abort upper
I Abort lower

100.0 1500

I Response

0.9942 m/s2ms
B Reference

0.9956 m/s2 ms
B Alarm upper
s Alarm lower
I Abort upper
I Abort lower

100.0 1500
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Endurance testing:

Start of test:

B Response

57225 m/s2 ms
B Reference

5.6345 m/s? ms
e Alarm upper
e Alarm lower
[ Abort upper
B Abort lower

10,0 (Mis2)2iHz

50Hz 100 100.0 1500

End of day testing:

e Response

56029 m/s2 ims
B Reference

56345 m/sZms
e Alarm upper
s Alarm lower
I Abort upper
I Abort lower

10,0 (M/s2)2/Hz

50Hz 100 100.0 1500

End of test:

I Response

56438 m/s2ms
B Reference

56345 mis2ms
e Alarm upper
e Alarm lower
I Abort upper
B Abort lower

100 (M/s2)2Hz

50Hz 100 100.0 150.0
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Shock testing:
Positive:

Shock 1:

50.0 M/s2

Shock 3:

500 M/s2

1g dynamics
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o Response
Max 327647 m/s2op

Min. -9.9525 m/s2op
6.8028 m/s2ms

B Reference
Max. 30.0 m/s?o-p
Min. -4.8983 m/s?o-p
5.8760 m/sZms

B Tolerance upper limit
e Tolerance lower limit

e Response
Max. 32.6946 m/s2o-p
Min. -0.6846 m/s2g-p

6.7330 m/s? ms

B Reference
Max 30.0 m/s2g-p
Min. -4.8083 m/s2gp
5.8760 m/s?ms

B Tolerance upper limit
e Tolerance lower limit

I Response
Max 32.6620 m/s2op

Min. -9.4327 m/s2op
6.6444 m/s2ms

B Reference
Max. 30.0 m/s?o-p
Min. -4.8983 m/s?o-p
5.8760 m/s2ms

B Tolerance upper limit
= Tolerance lower limit
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Negative:

Shock 1:

120 M/s2

Shock 2:

120 M/s2

Shock 3:

120 M/s2

control

control

control

1g Dynamics Limited

5 Dunsbridge Business Park

¥ A Shepreth, Royston, Herts
TESTING SG8 6RA, United Kingdom

6508

Accredited to
ISO/NEC
17025:2017

I Response

Max 95101 m/s2op
Min. -33.2207 m/s2g-p
6.8436 m/s2 ms

I Reference
Max. 4.8983 m/s2o-p
Min. -30.0 m/s2g-p
5.8760 m/s2 ms

e Tolerance upper limit
B Tolerance lower limit

B Response

Max. ~ 9.4261 mis2g-p
Min -32.7078 misZ 0-p
6.7314 mis2 ms

B Reference
Max. 4.8983 mis2g-p
Min -300 mis2g-p
5.8760 m/s? ms

I Tolerance upper limit
e Tolerance lower limit

= Response

Max. 85415 mis2g-p
Min. -32.9629 mis2g-p
6.6345 m/sZ ms

I Reference
Max. 4.8983 m/s2g-p
Min. -30.0 m/s2g-p
58760 m/sZ ms

B Tolerance upper limit
I Tolerance lower limit

After the completion of testing, no imperfections of cracks were found on the customers product. During the
endurance testing the three-phase on the amp tripped causing a delay in the testing, this was soon fixed

1g dynamics
|
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but caused the testing to run over to the next day. The jig was then unbolted from the armature and the
shaker was rotated ready for the next axis of testing.

X axis:

Direction
of axis

Functionality test:

Start of test:

100 (s B Response

3.4882 mis? ms
B Reference

34187 mis2 ms
s Alarm upper
e Alarm lower
I Abort upper
I Abort lower

6.0Hz 100 1000 150.0

5-minute mark:
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e Response

3.4378 m/s? ms
B Reference

34187 m/s2ms
e Alarm upper
e Alarm lower
I Abort upper
I Abort lower

10,0 (M/s2)2/Hz

60Hz 100 1000 1500

End of test:

B Response

3.3762 m/s?ms
I Reference

3.4187 m/s? ims
B Alarm upper
e Alarm lower
I Abort upper
B Abort lower

10,0 (M/s2)2/Hz

60Hz 100 1000 150.0

Endurance testing:

Start of test:

e Response

3.8950 m/s2 ms
B Reference

3.8687 m/s2 ms
B Alarm upper
e Alarm lower
I Abort upper
I Abort lower

10,0 (M/s2)2/Hz

6.0Hz 100 1000 1500
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End of test:

100 (m/s22Hz e Response

3.8719 m/s?ms
I Reference

3.8687 m/s2 ms
e Alarm upper
I Alarm lower
I Abort upper
B Abort lower

6.0Hz 100 1000 1500

Shock testing:
Positive:

Shock 1:

I Response
Max. 54.7087 m/s?o-p
Min. -14.3679 m/s?o-p
111421 m/s2 ims

B Reference

80.0 Mis2 control

Max 50.0 m/s2gp
Min. -8.1638 m/sZgp
9.7933 m/s? ms

B Tolerance upper limit
e Tolerance lower limit

Shock 2:
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9

e Response

80,0 Ms2 control Max 545260 mis2g-p
Min. -14.2766 mis20-p
10.9907 m/s? ms
B Reference
Max. 500 mis2g-p
Min. -8.1638 m/s2g-p
8.7933 m/s? ims

B Tolerance upper limit
I Tolerance lower limit

Shock 3:

control = Re=parsD
Max. 54.2866 m/s2g-p
Min. -13.5339 m/s2g-p
10.8486 m/s? ms

80,0 M/s2

B Reference
Max. 50.0 m/s2g-p
Min. -8.1638 m/s2g-p
97933 m/s? ms

B Tolerance upper limit
e Tolerance lower limit

Negative:

Shock 1:

= Response

16.0 Mfs2 control

Max. 12.3659 mis2g-p

Min. -56.4203 mis2g-p

109205 m/sZ ims

B Roference

Max. 8.1638 m/s2g-p

Min. -50.0 m/s2o-p
97933 m/s2 ims

B Tolerance upper limit
I Tolerance lower limit

Shock 2:
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I Response

Lokl cone! Max 113033  mis?op
Min. -57.7298 m/s2gp
10.9925 m/sZms
I Reference
Max. 8.1638 m/s?o-p
Min. -50.0 m/s?o-p
97933 m/s? ims

B Tolerance upper limit
B Tolerance lower limit

0.0sec

Shock 3:
14.0 Mfs2 control — REE=s
Max. 102484 misZp-p
Min -57.9114 mis2gp
10.9472 m/s? rms
I Reference
777777777777777777777777777777 e ] Max. 8.1638 m/s2o-p
Min -50.0 m/s2op
9.7933 m/s? rms

B Tolerance upper limit
B Tolerance lower limit

0.0sec 50e-2 0.1 0.15 02 025 03 0.35 04 045 0.499

After test completion, no imperfections or cracks were found on the customer product. The functionality
testing had some problems in horizontal due to the low acceleration levels, causing the accelerometers to
pick up some background electrical noise from the shaker and tripping the test. The customer was
contacted about this issue and the acceleration was increased so that the shaker could run the test. Testing
was then continued until completion and the jig was rotated, ready for the next axis of testing.
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Y axis:

Functionality test:

Start of test:

10,0 (Mis2)2/Hz

6.0Hz 10.0

5-minute mark:
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Direction of

axis

e Response

34190 m/s2 ms
B Reference

34187 m/s? ms
e Alarm upper
s Alarm lower
Emm Abort upper
I Abort lower

1000 1500
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e Response

3.4752 m/s?ms
B Reference

34187 m/s2 ms
s Alarm upper
e Alarm lower
I Abort upper
Il Abort lower

10,0 (M/s2)2/Hz

60Hz 10.0 1000 1500

End of test:

e Response

3.3950 m/s2 ms
B Reference

34187 m/s2ms
e Alarm upper
s Alarm lower
I Abort upper
Il Abort lower

10,0 (M/s2)2/Hz

60Hz 10.0 100.0 1500

Endurance test:

Start of test:

e Response

3.9161 m/s? ims
I Reference

3.8687 m/s? ims
e Alarm upper
I Alarm lower
I Abort upper
B Abort lower

100 (M/s22Hz

6.0Hz 100 1000 150.0

End of test:
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10,0 (M/s2)2/Hz

Shock testing:
Positive:

Shock 1:

80.0 M/s2

Shock 2:

80.0 M/s?

1g dynamics
|
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e Response
39219 m/s2 ms
B Reference
3.8687 m/s2 ms
e Alarm upper
. plarm lower
I Abort upper
Il Abort lower
150.0
I Response
Max. 529275 mis2gp
Min. -12.0073 m/s2g-p
10.4665 mis2 ims
I Reference
Max. 50.0 m/s2g-p
Min. -8.1638 m/s2g-p
97933 mis2 ims

e Response

B Tolerance upper limit
s Tolerance lower limit

Max. 52.2072 m/s?o-p
Min. -12.6722 mis2op
10.3113 m/sZms

B Reference
Max. 50.0 m/s?o-p
Min. -8.1638 m/s?o-p
9.7933 m/sZms

B Tolerance upper limit
I Tolerance lower limit

npany incorporated in England and Wales under the registration number 10803208, at 1 Dunsbridge Business Park, Shepreth, Royston, Herts, SG8 6RA, United Kingdom VAT number GB 270 0464 32

Test Report Reference: VSN: 15499



Shock 3:

80.0 M/s2

Negative:

Shock 1:

16.0 M/s2

Shock 2:

16,0 /s

Shock 3:

1g dynamics
|

control

control

control

1g Dynamics Limited
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9

I Response
Max. 51.3583 mis2g-p

Min -9.8681 mis2g-p
9.9875 mis2 ms

B Reference
Max. 50.0 m/s2-p
Min. -8.1638 m/s2g-p
9.7933 mis2 ms

B Tolerance upper limit
B Tolerance lower limit

I Response
Max 12.6719 m/s2op

Min. -53.4565 m/s2op
10.5839 m/s2ms

B Reference
Max. 8.1638 m/s2o-p
Min. -50.0 m/s?o-p
97933 m/s2ms

B Tolerance upper limit
I Tolerance lower limit

I Response
Max. 12.9503 mis2g-p

Min. -53.9785 mis2g-p
104808 mis2 ms

I Reference
Max. 8.1638 mis2g-p
Min. -50.0 mis2g-p
97933 mis2 ims

B Tolerance upper limit
Es Tolerance lower limit
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14,0 M/s2

00sec 5.0e-2 01 0.15 02

control

025 03 035 04

0499
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e Response

Max. 11.4051 m/s?o-p
Min. -52.7102 m/s?o-p
10.3544 m/sZms

I Reference
Max 8.1638 m/s2g-p
Min. -50.0 m/s20-p

9.7933 m/s2 ms

B Tolerance upper limit
I Tolerance lower limit

After the testing had been completed, the customer product was inspected for any signs of cracks or
imperfections. The product was unbolted from the test jig and prepared for collection by the customer the

following day.

6. Additional information

Note: Include any equipment used, both 1g of customer based for reference. Also If required any up issue of report may be noted

for traceability.

o During the functionality testing in the X axis, it was found that the accelerometer cable had became
worn at some point during the test and caused the graph to display a high amount of noise. This
cable was quickly replaced, and testing was restarted.

o After the mixture that the customers provided had ran out, a mixture of oil and water was used
instead during the functionality test.

e Revision 2 report to include reference to IEC 60068-2-27 & -64:2008. Plus, reference to IEC 61373-

2010 acceptance criteria.
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7. Conclusion: (Any opinions stated within the tests are outside of the scope of accreditation)

Test Sample supplied was subjected to the required specification IEC 61373-2010, Cat 1 Class b. During
the testing the device was inspected prior to each test axis, this involved the product being functionally
tested both with air and oil/water applied. During testing no visual deformation or mechanical issue
occurred to affect the integrity of the device at any stage of the testing. Once the device was subjected to
the full test sequence the device was still operational.

Device supplied Bowman Stor Ltd Z-83.5-57. See Axis Test photo to show correct mounting position.

Note: all pre and post check with each test axis was function test / operation, no values were obtained.

Testing Conducted by Signatory: — For 1g-Dynamics

Print Name: James Moore

Date: 11/9/2025

Testing Approved Signatory: For 1g-Dynamics

Print Name: Colin Gates

Date: 11/9/25
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