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INTERNATIONAL STANDARD

ISO 5347-13:1993(E)

Methods for the calibration of vibration and shock

pick-ups —

Part|13:

Testing of base strain sensitivity

1 Scqgpe

ISO 534] comprises a series of documents dealing
with methods for the calibration of vibration and shock
pick-ups

This paft of ISO 5347 lays down detailed specifi-
cations for the instrumentation and procedure to be
used fon base strain sensitivity testing. It applies to
rectilinegr accelerometers, mainly of the piezoelectric

type.

This part of ISO 5347 is applicable for the-following
parametgrs:

a) Refefence values:

— pick-up base radius of curvature: 25 m

— base strain: 2,5 x 1074
b} Chedk values:

— rddius ?f curvature 62,5 m, strain of base
1[x 107

— rddids of curvature 12,5 m, strain of base

The surface’ to-which the pick-up is con
be ground-so as to have a roughness v
arithmetical’mean deviation, R,, of less th

Thélflatness shall be such that the sur
tained between two parallel planes at a di
of 5 um.

The drilled and tapped holes for con
pick-up shall have a perpendicularly tolef
surface of less than 10 um, i.e. the cent
hole shall be contained in a cylindrical zo

nected shall
alue, as the
an 1 um.

face is con-
stance apart

necting the
ance to the
reline of the
ne of 10 um

in diameter and a height equal to the holg depth.

A steel beam clamped into a rigid suppor|
is recommended. The test location is 40
clamped end, where the area is 12,5 mi
thick and 76 mm 4+ 0,5 mm wide. No r
are specified as regards the rest of the

length of 1,5 m is convenient.

On both sides of the test pick-up, strain
be bonded.

It is recommended to apply a force slowl
distance, measured with an error of < +

t at one end
nm from the
n+01mm
Equirements
beam, but a

gauges can

at a known
1T mm, from

the test location instead of measuring d

train. If this

5x 10"
2 Apparatus

2.1 Equipment capable of maintaining
temperature at 23 °C + 3 °C.

room

2.2 Cantilever beam, designed so that it can prod-
uce the range of radii of curvature and base strains
specified in clause 1. The beam shall have its bending
plane horizontally.

gives too low a frequency, it is recommended that the

beam be deflected and then be allowe
freely.

d to vibrate

The force and the cantilever beam measures can be

calculated from the following formulae:

_Exebeh2
F= 6 x1

h
R=

2x¢g
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where

F is the force applied at the free end of the
beam, in newtons;

E is Young's modulus, in newtons per
square metre (for steel,
E=2,1x10"" N/m?;

Apply forces slowly to the free end, in both directions,
to give specified base strains to the transducer.

If the application of these forces gives too low a fre-
quency for the pick-up or its amplifier, deflect the
beam with a force to give a strain higher than the
reference value. Then release the beam and allow it
to vibrate freely on its resonance frequency, which is
about 5 Hz.

£ is the strain;

. . . ) Measure the output from the pick-up and from the
b is the beam width, in metres; strain gauges on a recorder.
h ig the beam thickness, in metres;

l id the distance from the test location to the
force, in metres;

R

g the radius of curvature, in metres.

2.3 Pick-up amplifier, low frequency type, for
piezoaccelerpmeter charge amplifiers.

2.4 Low frlequency measuring instrumentation,
with uncertajnty maximum + 1 % of reading.

2.5 Strain [gauges, power supply, amplifier and
recorder (optional).

2.6 Force-neasuring equipment (optional), cover-
ing the range from 0 to 100 N and with uncertainty
maximum +|2 % of reading.

3 Method

3.1 Test procedure

Mount the bpam for horizontal deflection:

Determine the maximum outputs from cthe| pick-up
and from the strain gauges, if any,, for“the three
specified strains. Repeat the tests-at four different
pick-up directions.

3.2 Expression of results

Calculate the strain senSitivity, S,, in metres per sec-
ond squared, from the-following formula:

where
a, is the pick-up output, in metres perl second
squared;
€ is the applied strain where 2,5 x[107* is

the reference value.
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