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• How do we ensure all tests would produce the same 
outcome?
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• Limiting / Notching

• Superseding (Boosting)
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Standard Summary of Standard Additional Notes

Mil Std 810H
Less than 50% below 500 Hz 

Less than 100% above 500 Hz  

If exceeded, source shall be identified and 
addressed

Mil Std 810G
Less than 45% of the drive axis 
(20% for the Spectral Density)

Frequency reference removed!
If exceeded, source shall be identified and 
addressed

Mil Std 810F Less than 45% of the drive axis 
any frequency 

(20% for the Spectral Density)

Also contains a note that cross axis spectral 
density often has high narrow peaks.  
Consider tailoring cross-axis tolerances

Mil Std 810E NO REQUIREMENT

Mil Std 810D NO REQUIREMENT

M
IL

-S
TD

-8
1

0
EN

V
IR

O
N

M
EN

TA
L 

EN
G

IN
EE

R
IN

G
C

O
N

SI
D

ER
A

TI
O

N
S 

A
N

D
LA

B
O

R
A

TO
R

Y
 T

ES
TS



Standard Summary of Requirement Additional Notes

DEF STAN 
00-35 
Issue 5
(2017)

Less than 50% below 500 Hz 
Less than 100% above 500 Hz

The out of axis overall RMS should 
not exceed 50% of the specified in-

axis vibration 

If exceeded, source shall be identified 
and addressed

DEF STAN 
00-35 
Issue 4
(2006)

Random - spectral content less 
than specified in-axis and out of axis 
overall RMS should not exceed 50% 
Sine - Less than 50% below 500 Hz 

Less than 100% above 500 Hz

Cross Axis to be checked prior to 
conducting the test.
At some frequencies or on large or high 
mass items – cross axis or rotational 
motion in excess of requirements shall 
be monitored and stated in the test 
report
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Standard Summary of Requirement Additional Notes

RTCA DO-160G
Section 8 
(2010)

No specific requirement.

“Motion should be parallel  and 
fixture rigid and symmetrical”

The test tolerances / control parameters 
do not seem to have been updated since 
1997.

However, there may be additional 
guidance within DO-357 – User Guide 
Supplement to DO-160G

RTCA DO-160F
Section 8 
(2007)

RTCA DO-160E
Section 8 
(2007)

RTCA DO-160D
Section 8 
(1997)
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Standard Summary of Requirement Additional Notes

BS EN 60068-
2-64:2008

Motion of fixing points to be in 
phase and amplitude rectilinear to 

direction of excitation.

Less than 50% below 500 Hz 
Less than 100% above 500 Hz

The out of axis overall RMS should 
not exceed 50% of the specified in-

axis vibration 

At some frequencies or with large-size or 
high-mass specimens, it may be difficult 
to achieve these values. Also, in those 
cases where the relevant specification 
requires severities with a large dynamic 
range, it may also be difficult to achieve 
these. 
In such cases, the relevant specification 
shall state which of the following 
requirements applies: 
a) any cross-axis motion in excess of 

that given above shall be stated in 
the test report;  

b) cross-axis motion which is known to 
offer no hazard to the specimen 
need not be monitored
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Action Summary of 
Requirement

VibrationView Features

Preventative 
Maintenance

Bare Armature / Slip Table 
Characterisation And 
Regular Comparisons

Set up a regular maintenance test
Saved graph layout with baseline traces for comparison.
Cut and Paste Measurements into graph layouts

Add More 
Measurement 
Channels

Measure Armature Surface 
to Characterise Motion 

Measure Cross Axis During 
Test

Add additional Channels (+16 Channels?) +5 Triaxials?
Automated Test Reports - Add triaxial measurement of 
fixture attachments to test reports 
Add Math Trace to show limits

Pre- Cursor Tests Fixture Resonance Search
Low Level Test with Test 

Item Installed

Analyser Functions to review transfer Functions, 
Coherence and Phase Relationships / Cross Specrum

Control/ 
Measurement 
Accelerometers

Position Close to Test Item / 
Fixture Interface

Multiple channel control – average / maximum control
Measure Cross Axis During Test

Channel Aborts Set Channel Limits / Aborts for measurement Channels

Spectrum Notching 
/ Limiting

After identifying cause of 
cross axis motion – create a 

limit or notch profile

VibrationView comes with limiting and notching 
capability as standardW

h
at

 S
h

o
u

ld
 I 

D
o

?
H

o
w

 C
an

 
V

ib
ra

ti
o

n
V

ie
w

H
e

lp
?



•

•

•

•

•

•

•





•

•

•

•

•

•



R
A

N
D

O
M

 T
ES

T
PA

R
A

M
ET

ER
S

10 100 1000

-23x10

-31x10

-21x10

Frequency (Hz)

A
c
c
e
le

ra
ti
o
n
 S

p
e
c
tr

a
l 
D

e
n
s
it
y
 (

G
²/

H
z
)

Acceleration Spectral Density
Demand

Control

Ch1

Current DOF 120
Tolerance (+): 3 dB
Tolerance (-): 3 dB
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R
A

N
D

O
M

 T
ES

T
PA

R
A

M
ET

ER
S

10 100 1000

-23x10

-31x10

-21x10

Frequency (Hz)

A
c
c
e
le

ra
ti
o
n
 S

p
e
c
tr

a
l 
D

e
n
s
it
y
 (

G
²/

H
z
)

Acceleration Spectral Density
Demand

Control
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Current DOF 100
Spectral Lines: 2000 lines
Frequency Resolution: 0.5 Hz

Tolerance (+): 1.5 dB
Tolerance (-): 1.5 dB
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Standard Degrees of 
Freedom

PSD Tolerances
(Control)

Mil Std 810 ≥ 120 DOF ± 3 dB

Def STAN 00-35 ≥ 120 DOF ± 3 dB

RTCA DO160
≥100 DOF

+3 / -1.5 dB below 500 Hz
± 3 dB above 500 Hz

AETCP 400
≥100 DOF

± 3 dB below 500 Hz
± 6 dB above 500 Hz

ISO 60068-2-64 ≥ 120 DOF ± 3 dB
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Standard PSD Tolerances
(Control)

Additional Notes / 
Alleviations

Mil Std 810H ± 3 dB below 500 Hz
± 6 dB above 500 Hz  
± 10% overall grms

Average Control
± 6 dB below 500 
Hz ± 9 dB above 
500 Hz ± 25% 
overall grms

Extremal Control 
- 6 dB / + 3 dB below 
500 Hz - 9 dB / + 6 dB 
above 500 Hz ± 25% 
overall grms

Def STAN 00-35 
Issue 5

± 3 dB Above 500Hz may allow ±6dB 
(but no more than 5% of frequencies)
Multi-point control: +5dB -10dB at each 
control ppoint

RTCA DO160G +3 / -1.5 dB below 500 Hz
± 3 dB above 500 Hz

AETCP 400 ± 3 dB below 500 Hz
± 6 dB above 500 Hz

maximum of 5 % of the total test control 
bandwidth

ISO 60068-2-64 ± 3 dB Acknowledges it may be difficult with large / 
high mass items, wider tolerances may be 
specified.
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Standard
Measurement Frequency 
Resolution (Hz)

Mil Std 810
2.5 Hz at 25 Hz or below
5 Hz above 25 Hz (but use frequency resolution appropriate to 
the test – wheeled vehicle 1Hz is sufficient

Def STAN 00-35
Not greater than 5Hz
(Shall be at least 5 Spectral lines at ½ power point on any 
resonances)

RTCA DO160 Less than 5Hz

AETCP 400 Not Specified -

ISO 60068-2-64

shall be chosen such that, as a minimum, a frequency line 
coincides with the frequency f1 in Figure 1 and the first 
frequency line is at 0,5 of f1; also that two frequency lines 
define the initial slope. If this gives two different values then the 
smallest be shall be chosen. 
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½ Power Point (-3dB) Bandwidth (𝐻𝑧) =
𝑅𝑒𝑠𝑜𝑛𝑎𝑛𝑐𝑒 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 (𝐻𝑧)

𝑄 𝐹𝑎𝑐𝑡𝑜𝑟

Q Factor =
1

2∗𝐷𝑎𝑚𝑝𝑖𝑛𝑔 𝑅𝑎𝑡𝑖𝑜(𝜉)

Test Minimum Resolution (∆Hz) =
½ Power Point (−3dB Bandwidth) (𝐻𝑧)

5

Test Minimum Resolution (∆Hz) = 
13𝐻𝑧

5
= 2.6Hz

½ Power Point (-3dB Bandwidth) (𝐻𝑧) =
130𝐻𝑧

10
= 13𝐻𝑧

Example: Resonant Frequency 130 Hz with a Q Factor of 10
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Test Minimum Resolution (∆Hz) =
½ Power Point (−3dB Bandwidth) (𝐻𝑧

5
= 
14𝐻𝑧

5
= 2.8Hz

Example: Resonant Frequency 139 Hz with a Q Factor of 9.9, ∆Hz = 14Hz 
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Example:

If f1 = 5Hz

Two Spectral Lines should 
define slope between 0.5f1 
and f1, so resolution would be 
2.5Hz

If f1 = 1Hz
Two Spectral Lines should 
define slope between 0.5f1 
and f1, so resolution would be 
0.5Hz
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Standard
Grms Tolerance
(Control)

Additional Notes / Alleviations

Mil Std 810H ± 10% overall grms

Average Control
Individual Channels 
± 25% overall grms

Extremal Control 
Individual Channels 
± 25% overall grms

Def STAN 00-35 
Issue 5

±10% at reference 
point

± 2 dB at reference point

RTCA DO160G
+20%
-5%

AETCP 400
±10% of the preset
RMS value at Control 
point

Individual Fixing Points ±25% of the preset RMS 
value

ISO 60068-2-64
±10% at reference 
point



Standard Out of Band Noise / Response Frequency Range

DEF STAN 00-
35 Issue 5 Out of Band RMS % shall be 

less than 20%

Out of Test Frequency shall be measured 
upto 5000Hz or 5 times the driving 
frequency whichever is lesser

IEC 60068-2-64

Not Specified

The frequency range of the measuring 
system shall extend from at least 0,5 times 
the lowest frequency (f1) to 2,0 times the 
highest frequency (f2) of the test 
frequency range 

Mil Std 810H Not Specified Not Specified

RTCA DO160G Not Specified Not Specified

AECTP Not Specified Not Specified
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𝑂𝑢𝑡 𝑜𝑓 𝑇𝑒𝑠𝑡 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑅𝑎𝑛𝑔𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 =
𝐹𝑢𝑙𝑙 𝐵𝑎𝑛𝑑𝑤𝑖𝑑𝑡ℎ 𝐺𝑟𝑚𝑠

𝐼𝑛 𝐵𝑎𝑛𝑑 𝐺𝑟𝑚𝑠
− 1 ∗ 100%
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Standard Amplitude Distribution Additional Notes

DEF STAN 00-
35 Issue 5 Nominally Gaussian

Shall contain all occurrences upto 2.7 SD, 
while occurrences greater than 3SD shall 
be kept to a minimum.

IEC 60068-2-64

Instantaneous values at reference 
point shall be approximately 

normal (Gaussian)

The drive signal clipping – the Crest Factor 
at the reference point shall be examined to 
ensure it contains at least 3 times the rms 
value.  (Crest Factor applies to each 
checkpoint)
Probability Density shall be computed for 
the reference point during testing

Mil Std 810H
Gaussian at Drive Signal

Drive limiting should not be invoked and 
shall never be below 3

RTCA DO160G Random Signal shall have a  
Gaussian distribution

The control signal (Drive?) may be limited  
to 3 times the grms

AECTP
Nominally Gaussian

Shall contain all occurrences upto 2.7 SD, 
while occurrences greater than 3 SD shall 
be kept to a minimum.
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Standard Amplitude Additional Amplitude Tolerance

DEF STAN 00-35 
Issue 5

Test Level 
Control ±10%

General Multi-Point Control:  ± 5 dB at each Control Point
Additional Control Alleviation (Annex D) :

±10% below 500Hz, ±20% above 500Hz
Amplitudes outside the range ±10% of the specified value 
should not total more than 5% of control frequency range

IEC 60068-2-64
Test Level 

Control ±15%

Checkpoints ±25% below 500Hz
Checkpoints ±50% above 500Hz

(Note: Tolerance includes ±5% Instrumentation error.)

Mil Std 810H

Test Level 
Control ±10%

Multi-Point Control

Average Control 
± 25% below 500 Hz ± 50% 

above 500 Hz 

Maxi Control 
+10% / -25% below 500 Hz 
+10% / -50% above 500Hz 

RTCA DO160G Test Level 
Control ±10%

No additional tolerances specified

AECTP Test Level 
Control ±15%

± 25% at the fixing points up to 500 Hz 
± 50% at the fixing points above 500 Hz 
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Standard Frequency Tolerance

DEF STAN 00-35 ±2% or ±1.0 Hz of the specified value, whichever is the greater. 

IEC 60068-2-64 Endurance Tests
Fixed frequencies: ±2 %

Swept frequencies: ±0,05 Hz up to 0,25 Hz; ±20 % from 0,25 Hz to 5 Hz; ±1 
Hz from 5 Hz to 50 Hz; ±2 % above 50 Hz.

Measurement of Critical Frequencies
±0,05 Hz up to 0,5 Hz; ±10 % from 0,5 Hz to 5 Hz; ±0,5 Hz from 5 Hz to 100 

Hz; ±0,5 % above 100 Hz

Mil Std 810H Frequency ± 0.1 % 

RTCA DO160G ±2% (Accuracy of Instrumentation)

AECTP 400 Test Profile Frequencies
±0,05 Hz up to 0,25 Hz; ±20 % from 0,25 Hz to 5 Hz; 

±1 Hz from 5 Hz to 50 Hz; ±2 % above 50 Hz.
Measurement of Critical Frequencies

±0,05 Hz up to 0,5 Hz; ±10 % from 0,5 Hz to 5 Hz;
±0,5 Hz from 5 Hz to 100 Hz; ±0,5 % above 100 Hz
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Standard Distortion / Signal 

Tolernace
Notes

DEF STAN 00-35 
Issue 5

Signal Tolerance 
5% or less

Unfiltered to be measured upto 5,000Hz or 5 times 
the drive frequency which ever is the lesser

IEC 60068-2-64
Signal Tolerance  

shall not exceed 5%

Reference Point shall be measured upto 5,000Hz or 
beyond or five times the drive frequency 

(a tracking filter shall be used if Signal Tol. above 5%)

Mil Std 810H ±5% on grms values See distortion equation below

RTCA DO160G Not Specified

AECTP ±5% on grms values
See distortion equation below

Distortion(%) =
𝑎2

𝑢𝑛𝑓𝑖𝑙𝑡𝑒𝑟𝑒𝑑
−𝑎2

𝑓𝑖𝑙𝑡𝑒𝑟𝑒𝑑

𝑎
𝑓𝑖𝑙𝑡𝑒𝑟𝑒𝑑

x 100

Signal Tolerance of 5% corresponds 
to a distortion of 32% 

Signal Tolerance =
𝑎
𝑢𝑛𝑓𝑖𝑙𝑡𝑒𝑟𝑒𝑑

𝑎
𝑓𝑖𝑙𝑡𝑒𝑟𝑒𝑑

− 1 x 100

𝐷

100
=

𝑇

100

2

+
2 ∗ 𝑇

100
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Standard Notes

DEF STAN 00-35 
Issue 5

Advice  - Tracking Filter response should be at lest 5 times the controller 
compression speed.  The filter band width should be less than the drive 

frequency!IEC 60068-2-64

Mil Std 810H Not mentioned

RTCA DO160G Constant Bandwidth: 10Hz max (from 10-200Hz);
50Hz max from 200to 2kHz

Constant Percentage Bandwidth: less than 23%

AECTP Not mentioned

Response Time (Tr)=
1

𝐹𝑖𝑙𝑡𝑒𝑟 𝐵𝑎𝑛𝑑𝑤𝑖𝑑𝑡ℎ(𝐻𝑧)

10Hz Constant Bandwidth = 100ms Response Time

10% Constant Percentage Bandwidth = 10 periods at the drive frequency
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Standard

Pulse Shapes
Half Sine Terminal-

Peak 
Sawtooth

Trapezoidal Damped 
Sinusoidal

Synthesised 
Shock 
Response 
Spectrum

Time 
Waveform 
Replication

Mil Std 810 H
Method 516 ✓ ✓ ✓ ✓ ✓

Def STAN 00-35 
Issue 5 M3 ✓ ✓ ✓ ✓ ✓ ✓

RTCA DO160G
Section 7 ✓

AETCP 400
(Method 403)
415 417

✓ ✓ ✓ ✓ ✓

ISO 60068-2-29 
and -81 ✓ ✓ ✓ ✓ ✓
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TD: duration of nominal pulse (tolerance on TD is ± 10%).

A: peak acceleration of nominal pulse

T1: minimum time duration which the pulse shall be monitored for shocks 
produced using a conventional mechanical shock machine.

T2: minimum time during which the pulse shall be monitored for shocks 
produced using a vibration exciter. 

The duration associated with the post-pulse slope of a terminal peak sawtooth 
and durations associated with the pre and post slopes of a trapezoidal pulse 
should be less than 10% TD.

The tolerance on velocity, due to combined effects of any amplitude and/or 
duration deviations from the nominal pulse, is limited to ± 20% of the pulse’s 
nominal velocity. 
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The Tolerance on Velocity Change = ±10% from Nominal Pulse
(with integration time 0.4TD before the pulse and 0.1TD after the pulse)
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Monitor Time History  3 times Pulse Duration (with Shock Centred).
The Tolerance on velocity = 10% with integration time 0.4TD before the pulse and 
0.1TD after the pulse.
TR and TF = less than or equal to 0.1TD
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SRS Response, 5% Damping

DemandControl-810G - 10%-20%Control-810G 5%-20%Control-810G -5%-5%Control-60068 - 5% and 5%

Control-60068-20% 20%

Frequency 5.04 Hz
Demand 10.1 G

Frequency 7.551 Hz
Demand 14.98 G

Frequency 10.08 Hz
Demand 19.72 

Frequency 3.175 Hz
Demand 6.389 G

Nominal Pulse Shape:  Half Sine
Nominal Pulse (G):  30 G
Nominal Pulse Width:  18 ms

The drop-off at f1 is considered to be acceptable if and only if the lowest 
resonant frequency of the item being tested (fN), is greater than f1 by a factor of 
two or more (fN ≥ 2*f1)
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RTCA Operational and Crash Safety Shock Durations are either 11ms or 20ms 
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For shocks of duration less than 3 
milliseconds, the high frequency cut-off 
and +1dB response frequencies 
indicated may be inadequate if accurate 
measurement of the pulse shape is 
required
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RTCA Operational and Crash Safety Shock Durations are either 11ms or 20ms 

Standard Notes

DEF STAN 00-35 
Issue 5

Advice  - Tracking Filter response should be at lest 5 times the controller 
compression speed.  The filter band width should be less than the drive 

frequency!IEC 60068-2-64

Mil Std 810H Check accelerometer linearities within 10% at intervals of 20-30% of 
rated amplitudes (shock calibration Pulse TD = 1/2fmax

Flat Frequency Response ±5% (via vibration calibration)

RTCA DO160G Constant Bandwidth: 10Hz max (from 10-200Hz);
50Hz max from 200to 2kHz

Constant Percentage Bandwidth: less than 23%

AECTP Not mentioned
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