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F=ma (5)
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k - spring stiffness
x  displacement
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€ * permitivity constant
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E, * modulus of elasticity of the test body
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o,=E,; (10)
E, * modulus of elasticity of the piezoelectric element
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Q=4d;o; (1)
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Acceleration (static)

Vibration (dynamic)

Acoustic Emission

Triaxial (static & dynamic)

Impulse

Measure & Analyze

Accessones
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Rernarkable liftetime
under any candition.

Precize, ultrakowr
frequency, meazuire-
ments are common
using a K-Beam
salution.

Jadal studies easily
acomplizhed using
an amxy of ineupen-
shve accelerametens.

Tit ond comfeet
oantroled wEng
K-Beam feedback.

Space quality
mezarements
are mutine.

Right sxfety maes
rmeasured acarately
with K-Beam famiy

Harsh ervdronments
present negigibbe
wncem when
using K-Shear
acosderometers

On site o factoey
caibraton scluticrs
available
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© = compression cut @ = transverse cut
& = polystable cut @ = shear cut

B3~ B3Rk

O = longitudinal effect @ = transverse effect @ = shear effect
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14



—$ Polystable Quartz -

B 5 &REIEHMHZREREEZM%G

J L ] .

T 11 1

Basic schematic of a measuring chain, using a quartz transducer and an
electrqmeter amplifier.

C: — Transducer capacitance

C: — Cable capacitance

C, — Range capacitor

v — Amplification of the electrometsr amplifier.
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Electrometer Amplifier é 1

4+ . (31

T

—— o 0 o o o

PIEZOTRON Transducer PIEZOTRON Coupler

B 7 ~ PIEZOTRON #! 348 % 2 3% [

1
cr"

U v l V
) _I- )
Basic schamatic of a measuring chain using a quartz transducer and a charge
amplifier
C, — Transducer capacitance
C. — Cable capacitance

C, — Range capacitor
v; — Open loop gain of the charge amplifier.
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Pleoel, Transducer Chargs Amplitier

Clrcuit schematic of @ measuring chain, using a piezoelectric ransducer and a.
charge amplifier

C; ... Transducer capacitance

C, ... Rangs capacitor

Vi — Open loop gain of the charge amplifier
R; — Tima constant resistor

Ris — Insulation resistance at the input

B O EMAASHERELE

Housing Preload Screw
< LT AR AR Seismic
N
\ - ‘4'] mass, My
N
\
N\ | V2
\ % A Quartz
7727 S
Connegtor

Base
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Piezotron amplifier
___{Types with range

L +25, +50 and +100 g)

_———Seismic mass
Shear-sensitive quanz

+ , Piezotron amplifier
. (Types with range +500 g)
Base
B 11~ 3 h A peik R
Housing Sensor slement
\ \\\\\\\\ LA . W, T T, .
\ o 5
. N §
Distance \ A \ Electronic
piece \ L — N ————amplifler
\ 1
o
Basa Connector

12 ~ PiezoBEAM #! fuig #2,
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U= +a, Ux-a,

Figure a: The beam is Figure b: The bsam is
bent due to the bent due to acceleration
acceleration a, upwards, ay downward.

Figure <: Rotation of the sensing
glement arcund the Y axis

13 ~ PiezoBEAM joik 4,89 T 15 & 32
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5-n
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Linear acceleration acting on the sensor.

2y

Rotational acceleration acting on the sensor.

——}
U""‘&z

| |« )
g W%U'-Gy

Circuit for measuring simultaneously translational and
rotational acceleration,
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{] = topeectmode  [] = mass
{] = frame [] = bottom dectrode
{] = spring [] = glass layer

16 ~ EE KX Awik R,
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Typical capacitive
accelerometer
arrangement

Electrical schematic

MEMS variable
capacitance
accelerometer



Seismic mass, made
up of a central suspen-
sion and electrode.
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Strain Gage
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Sensgor body i

Y
<

Contact spring
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f /—— Area A

Measuring body

* Sensitive length

..
~

Piezoelectric
element

v

B 21 ~ 4y B 433N B AR R &4 F

Force Sensor

VAL

Quartz slement <

il

Clamping slosve
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Double wei:ig

NN,
e ‘///‘>3§,\,. o
3-comp. : :
force sensor // /// /AI

-

Clamp screw

G|
Yoot et aYe%e %

X

B 23 sy B4R
1

g2t

Indicated force {output)

Ideal (llnear} output ——-

Nonlinear output
caused by noor
insufficient preload
Applied force {input)
24 ~ BT AT RSN B 2 MR B
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