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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through 
ISO technical committees. Each member body interested in a subject for which a technical committee 
has been established has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 108, Mechanical vibration, shock and condition 
monitoring.

A list of all parts in the ISO 16063 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.

iii

﻿
© ISO 2025 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 16

06
3-3

1:2
00

9/A
md 1

:20
25

https://www.iso.org/directives-and-policies.html
https://www.iso.org/patents
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=d3ef7ad127bb70d6a86069cf4198d7f2


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 16

06
3-3

1:2
00

9/A
md 1

:20
25

https://standardsiso.com/api/?name=d3ef7ad127bb70d6a86069cf4198d7f2


ISO 16063-31:2009/Amd.1:2025(en)

Methods for the calibration of vibration and shock 
transducers —

Part 31: 
Testing of transverse vibration sensitivity

AMENDMENT 1
 

7.3

Add the following subclause at the end of Clause 7:

"7.3   Determination of the transverse sensitivity using elliptical orbits

Annex B shall be used for testing of transverse sensitivity using elliptical orbits."

 

Annex B

Add the following annex after Annex A, before the Bibliography.

1
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Annex B 
(normative) 

 
Testing of transverse sensitivity using elliptical orbits

This annex gives a brief insight into a method that can be used to test the transverse sensitivity of vibration 
and shock transducers in the bi-axial transverse directions by actuating the test set up exciters in the X- and 
Y- directions at any phase and amplitude as described in Formulae (B.1) and (B.2). A full description of a 
method that can be used is included in Reference [13].

a t a ft
X X X

( ) = +( )ˆ cos 2π φ 	 (B.1)

a t a ft
Y Y Y

( ) = +( )ˆ cos 2π φ 	 (B.2)

where

  a tX ( ) is the time-varying value of the X-axis acceleration;

  âX is the amplitude of the acceleration component along the X-axis;

  φX is the initial phase of the acceleration component along the X-axis;

  a tY ( ) is the time-varying value of the Y-axis acceleration;

  âY is the amplitude of the acceleration component along the Y-axis;

  φY is the initial phase of the acceleration component along the Y-axis;

  f is the frequency of oscillation; and

  t is the time.

In general case, Formulae (B.1) and (B.2) describe an elliptical orbit motion in the X-Y plane and in those 
cases the transducer under test output is given by Formula (B.3).

V t S a ft S a ft
T X X X Y Y Y

( ) = +( ) + +( )ˆ ˆcos cos2 2π πφ φ 	 (B.3)

where

  SX
is the transverse sensitivity in the X-direction;

  SY
is the transverse sensitivity in the Y-direction.

In addition, the expressions that describe the relationships between the magnitude V̂T  and the initial phase 
φ  of the output V tT ( )  and the amplitudes and initial phases of the X- and Y-axis accelerations are given by 
Formulae (B.4) and (B.5).

ˆ ˆ cos ˆ cos ˆ sin ˆ sinV t S a S a S a S a
T X X X Y Y Y X X X Y Y Y

2 2 2( ) = +( ) + +( )φ φ φ φ 	 (B.4)
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tan ˆ sin ˆ sin / ˆ cos ˆ cosφ φ φ φ φ= +( ) +( )S a S a S a S a
X X X Y Y Y X X X Y Y Y

	 (B.5)

In Formulae (B.4) and (B.5), the magnitudes of the acceleration components, âX  and âY , the initial phases of 
the acceleration components, φX  and φY , the magnitude of the output, V̂T , and the initial phase of the output, 
φ , can be obtained by means of measurement. Formula (B.4) describes that the transverse sensitivities, SX
and SY , locate on a standard ellipse which is determined by the magnitudes, âX  and âY , and the initial 
phases, φX  and φY , of the X- and Y-axis accelerations as well as the amplitude of the output, V̂T . Formula (B.5) 
describes that the transverse sensitivities, SX  and SY , locate on a straight line passing through the origin, 
whose slope is given by Formula (B.6).

K a a a aS S= = − −( ) −( )
Y X X X X X Y Y Y Y

ˆ sin ˆ cos tan ˆ sin ˆ cos tanφ φ φ φ φ φ 	 (B.6)

Then the transverse sensitivity of the transducer under test can be determined by the intersection of the 
sensitivity ellipse that is expressed in Formula (B.4) and the sensitivity straight line that is expressed by 
Formula (B.5), as shown in Figure B.1. In addition, the formulae for the transverse sensitivity are given by 
Formulae (B.7) and (B.8).

S S S V t K a a a K a K
T X Y T X X Y X Y Y

= + = ( ) + + −( ) +2 2 2 2 2 2
1 2ˆ ˆ ˆ ˆ cos ˆφ φ 	 (B.7)

β
T Y X

= ( ) = ( )− −tan tan1 1S S K 	 (B.8)

Key
1 sensitivity ellipse
2 transverse sensitivity
3 sensitivity line

Figure B.1 — Transverse sensitivities determined by the intersection of the sensitivity ellipse and 
the sensitivity line

Circular orbit motion is a special case of the elliptical orbit motion where the acceleration components along 
the X- and the Y-axes have the same magnitude (i.e. ˆ ˆ ˆa a a

X Y T
= = ) and are in quadrature with each other 

(i.e. φ
X

= 0  and φ
Y

= − °90  in Formulae (B.6), (B.7), and (B.8)). In this case, the transverse sensitivity ST  
and its angle βT  can be obtained by using Formulae (B.9) and (B.10).

S S S V a
T X Y T T

= + =2 2 ˆ ˆ 	 (B.9)

3
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β φ
T Y X

= ( ) = −−
tan

1 S S 	 (B.10)
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