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(FSR = Factor |
10V) (N/V)
1N 0.1 NV |0.0045 Vrms  |0.00045 Nrms
25N 2.5 NV 10.0012 Vrms  |0.003 Nrms
1000 N 100 N'V |0.0006 Vrms  |0.06 Nrms
10000 N |1000 N/V [0.0006 Vrms  |0.6 Nrms
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Labamp Type Features and Benefits
5167A.... Quasi-static and Dynamic Charge Amplifier

* Scalable Solution

* 100Mbit Rear Panel Ethernet Interface

* 4 or 8 PE Input BNC Connector. Special Version
with Fischer Connector for PE Dynamometers

4 or 8 Analog Output BNC Connectors

24Bit resolution and Up to 100Ksps per channel
~0Hz...45KHz Analog Bandwidth

Charge Input Ranges + 100 pC. ... + 1,000,000 pC.
Digital inputs or Reset/Measure and Trigger

Low Pass, High Pass and Notch Filters

Long and Short Time Constants

IEEE 1588, PTP Synchronization

* \Virtual Channels

5165A...

Dynamic Dual Mode Charge Amplifier
* Scalable Solution

100Mbit Rear Panel Ethernet Interface

1 or 4 Universal Input BNC Connectors

1 or 4 Analog Output BNC Connectors

24Bit resolution and Up to 200Ksps per channel

0%/ 0.1Hz...100KHz Analog Bandwidth

Charge Input Ranges + 100pC ... £ 1,000,000pC

DC Coupled Voltage Input Range: 1V ...+ 10V

Low Pass, High Pass and Notch Filters

TEDS 1451.4 for IEPE Sensors

4mA/ 10mA IEPE supply to support long cables

Optional IEEE 1588, PTP Synchronization

Optional Virtual Channels

)

1,59 + 9 27
3" 1$9(#

+3%
39

/1$938% (

5
HNS< H*

(

% 3*

n %ll

KISTLER

measure. analyze. innovate.



#0G

® The software provides reliable results
due to its user-friendly interface and
knowledge of the entire
measurement chain.

® The hardware from Kistler combined
with a KIDAQ data collector,
is flexible and modular.

® Pressure, force, torque or ~
acceleration — Kistler offers
a wide range of sensors.

basis for the interco
applications of the

Third-party sensors

u/

Digital

-

i

KiSlud.io Lab

Partner
software

o

KiConnect

KISTLER

measure. analyze. innovate.

Business application interfaces
(APIs) and customer-specific
expansions can be realized.

KiConnect’s connectivity allows
for combining of different measu-
rement units into a logical measu-
rement system.

Selected hardware from third-party
providers completes the measure-
ment setup, thereby establishing a
comprehensive collection process.

Sensors from other manufacturers
complete the desired measurement va-
riables. Third-party sensors qualified by
Kistler guarantee reliable results.
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Current

Resistance
Potentiometer
Pt100/Pt1000 (RTD)
Thermocouple
Strain gauge

Inductive bridge

LVDT

Piezoelectric (charge)
|IEPE (Piezotron)
Frequency

Pulse width

Counter signal —
KiDAQ Portable

Time

Status

KiDAQ Rack

KiDAQ DIN Rail
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Measurement module type

5514A 5517A 551BA  5521A 5522A 5525A

Analog input channels

Digital input channels

Sampling rate per channel (5/s)

0 Voltage

@ Voltage
(isolated 1.2 kv)

@ Voltage
{range up to 1.2 kV)

0 Current

o Resistance

@ Potentiometer

@ P£100, PE1000 (RTDY

e Thermocouples

Analog signals

Thermocouples
(isolated 1.2 kv)

@ Strain gauges

Inductive full and half
bridges

m VDT (Displacement)

@ Piezoelectric sensors

IEPE sensors
® (Piezotron}

MEMS capacitive
sensors (K-Beam)

@ Frequency

@ Pulse width

Digital signals
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Top Plate

Preload force 25... 30 % of FS



% Full Scale Output(FSO)

Transducer Output
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10+ o , 9 , 9 $ 7
0 P 6
0 10 20 30 40 50 60 70 80 90 100%
Transducer Input 0
% Full Scale ’
Results of Measurement $ $

Caltbrated Range Sensitivity Lin dnch Hyst !
kN pC/N < = %FSO
0...450 -3,843 0,47 $ $
0..405 -3,835 0,44
0...360 3,826 0,40
0..315 3817 037
0..270 -3,808 0,34
0..225 3799 032
0..180 -3,788 0,30
0..135 3,776 0,26
0..90 3,762 0,22
0..45 -3,748 0,13
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Force Shunting

? @9 9 , + , 7

F = KeAx + KpAx If K, = 45 and K, = 5, then
F. = Ks Ax F, =45/50 x F, or
Fs=Ks/(Ks + Kb) x F F,=90% of F
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Kistler 3-Component Force
Sensor -- Metric

9017cC.. 9047C 9077C o
Standard Preload 9.5 kN 70 kN 350 kN
Min Plate Thickness 10 mm 25 mm 50 mm
Sensor OD 19 mm 28 mm 45 mm 105 mm
Sensor ID 6.5 mm 8.1 mm 14.1 mm 40.5 mm
Sensor Height 10 mm 12 mm 14 mm 26 mm
Ground lIsolated >1078 Q >1078 Q >107"8 Q >1078 Q
Fx, Fy Range +1.5 kN +4 kN +15 kN +75 kN
Fz Range +3 kN +8 kN +30 kN +150 kN
Fx, Fy Overload +1.8 kN +5 kN +18 kN +90 kN
Fz Overload +3.6 kN +10 kN +35 kN +180 kN
Sensitivity Fx, Fy -25 pC/N -7.8 pC/N -8.1 pC/N -8.1 pC/N -4.2 pC/N
Sensitivity Fz -11 pC/N -3.8 pC/N -3.7 pC/N -3.9 pC/N -2.0 pC/N
Linearity, Hysteresis each <+0.5% £+0.25% £+0.25% <+0.25% <+0.25%
Crosstalk Fz = Fx, Fy <+ 1% <+ 0.5% <+ 0.5% <t 0.5% <+ 0.5%
Crosstalk Fx <> Fy <+ 2.5% <+ 2% <+ 2% <+ 2% <+ 1.5%
Crosstalk Fx, Fy = Fz <t 2.5% <+ 3% <+ 3% <+ 3% <+ 1.5%
Axial stiffness 1,471 N/um 2,220 N/pm 6,207 N/um 8,308 N/pm 26,605 N/um
Lateral stiffness 219 N/pm 414 N/um 1,489 N/um 1,933 N/pm 6,385 N/um
Shear stiffness 308 N/um 606 N/um 1,938 N/um 2,446 N/um 8,039 N/um
Rotational stiffness 317 Nm/*® 907 Nm/*® 8,348 Nm/*® 26,860 Nm/® 226,730 Nm/®
Bending stiffness 352 Nm/*® 933 Nm/° 7,739 Nm/° 29,189 Nm/* 295,800 Nm/®

KISTLER
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Kistler 3-Component Force

Link Metric o T ! ‘J'<(
ok o _ :_n' il = !__!‘ '
£ % . _‘ﬁ'. .\f. -‘\:Er'_

9317C... 9327C 9347C 9367C 9377C

Sensor Width, Length 25 mm 42 mm 55 mm 80 mm 125 mm

Sensor Height 30 mm 42 mm 60 mm 90 mm 120 mm

Ground Isolated >108 Q >10"8 Q >10"8 Q >1078 Q2 >107"8 Q

Fx, Fy Range +1.5 kN +4 kN +15 kN +30 kN +75 kN

Fz Range +3 kN +8 kN +30 kN +60 kN +150 kN

Fx, Fy Overload +1.8 kN +5 kN +18 kN +35 kN 490 kN

Fz Overload +3.6 kN +10 kN +35 kN +70 kN +180 kN

Sensitivity Fx, Fy -25 pC/N -7.8 pC/N -8.1 pC/N -8.1 pC/N -4.2 pC/N

Sensitivity Fz -11 pC/N -3.8 pC/N -3.7 pC/N -3.9 pC/N -2.0 pC/N

Linearity, Hysteresis each <+0.5% <+0.5% <+0.5% <+0.5% <+0.5%

Crosstalk Fz = Fx, Fy <t 1% <t 1% <t 1% <t 1% <+ 1%

Crosstalk Fx € Fy <+ 3% <t 3% <+ 2% <t 2% <+ 2%

Crosstalk Fx, Fy — Fz <+ 3% <t 3% <t 3% <+ 3% <+ 3%

Natural Frequency (z) 20 KHz 12 KHz 10 KHz 6 KHz 6 KHz

Natural Frequency (xy) 5.6 KHz 3.2 KHz 3.6 KHz 2.4 KHz 2 KHz

Axial stiffness 877 N/um 1379 N/um 2749 N/um 3,880 N/um 8,465 N/um

Lateral stiffness 45 N/pm 73 N/um 205 N/pm 312 N/um 1,011 N/pum

Shear stiffness 194 N/um 391 N/pm 890 N/pm 1,167 N/um 2,795 N/um

Rotational stiffness 227 Nm/® 682 Nm/* 4,834 Nm/*® 16,093 Nm/*® 110,630 Nm/*

Bending stiffness 222 Nm/*® 625 Nm/*° 4,572 Nm/*® 14,778 Nm/*® 106,540 Nm/*

KISTLER
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=3 = :'b_ Futez
a T = D"‘p‘"" Fuiis
> Fa 9 N
¥ = ’ Fﬁliﬂ 1] |: -
i :"_ F
>
o> Fy
a >P— F,y
Calculation of the three forces F,, F,, F, and the three moments
M,, M, M,
B
Fy = Feava + Faes
Fy = Fy1+4 it Fy2+3
E; = Fju+Fpo+F3+Fy,
P b P b M, = bES+ Es—FS=F3)
™ Ll
M.‘I = a(_z1+Fz2+FzB_ 14)
Mz = i x1+2 + Fx3+4) +a( Fy1+4 - y2+3)
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Fy3+Fy2 Fy4+Fy1

Fz3+Fz4 Fz1+Fz2 Fz3+Fz2 Fz4+Fz1 Fx3+Fx4 Fx1+Fx2
Mx My Mz
e Semor D @ Sovor D Somvor Sovor (D
’ i . 1! A -] I : -
e S j\ " i I e "
i ‘%,’F E E: u i r,éi—’-a”ﬁ | :: ,ﬂl A -, s:
o Sensor (3 Sersor S
Mx = b [(Fz1+Fz2) — (Fz3+Fz4)] My = a [(Fz2+Fz3) - (Fz4+Fz1)] Mz = b [(Fx3+Fx4) — (Fx1+Fx2)]
= b [Fz1 +Fz2- Fz3- Fz4] = a [-Fz1 +Fz2 +Fz3 - Fz4] + a[(Fy4+Fy1) — (Fy2+Fy3)]

=b [Fx3+ Fx4 — Fx1 - Fx2] +
02.12.2021 a [ Fy1 +Fy4 & Fy2 - Fy3] I !
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Bearing surfaces must be flat

, 7

8?7 4
8§ =7===>
%=7=M *
Bearing surfaces mu:;t,be
parallel
8 HH7<;
%MI=&  H
VE’earing, surfaces must be
sufficiently strong
Standard Stainless Tempered
Steel Steel
DIN 27CrNin7 Ck15
Werkstoff Nr. 1.4057 1.1191
AFNCR Z15CN16.02 | XC42H1. XC45
BS 431 529 080 H46
JIS SUS 431 S45C
1045

AlSI/SAE 431

5

' Bearing surfaces must be
flexurally stiff

4

: 0 M<+>6%
60 >F )>N7
, 7
0 ,C :
7" 4

'5 $
3 & M7>|>H*
4 CMU

+
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- 3 9 , $
Crosstalk F; — Fx, Fy | % <+0,5

Fx <~ Fy % <4

Fx, Fy > Fz | % <+3

Results of Measurement

Calibrated Range Sensitivity Linearity Cross talk
kN pC/N <z %FSO % %
K 0..75 -4,208 0,08 Fx - A 0,2 Fx > 2 -0,2
o 0..75 -4,210 0,09 Fy - F& -06 Fr > £ 03
£ 0..150 -2,005 0,12 Fz— F 0,0 Fz— A 00
Z* 0..500 -2,12 0,68

* without preload

KISTLER
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The 3-component force sensor is positioned by two cylin-
drical pins on both sides of the connector.

“-‘ Zylinderstift & 4 (POM)
\ 3.221.342

KISTLER
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Y+- # ,
, >8M +
Sensor 4 Sensor 1
Sensor 3 ]3 Sensor 2
? $ 7

Step Sensor No. Total Preload Force kN

1 1 17,5

0 > $ 2 3 35

3 2 525

4 4 70

5 1 875

[ 3 105

7 2 1225

3 =r=D '9 " $ D7N & 8 4 140

9 1 1575

=71& 3 $ D= MI& 9 , 10 3 175

11 2 192.5

12 - 210

13 1 2275

14 3 245

15 2 2625

, 4 16 4 280

7& , 4 7
>+ +9

HIJ



5
9
3 9 ,
=Q3Q=7=M
100
—without added mass
—with added mass
s
| 10
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01
0.01 01 1 10
frequency ratio fifr
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1 [k

2 \\m+m,

mass of top plate
added mass
stiffness of spring
resonance frequency

reduced resonance
frequency



Fz - Example

10

0 1000 2000 3000

3

Granite Table
4-mounting points

4000 5000 6000 7000 8000 9000
Frequency in Hz

V.. :

B > T = '_
Granite Table Many Mounti
Adapter Plate pdnn{. na
Serveral Mounting
Ponts

9119AA1 39mm x Fx=6.0KHz, [Fx:x4KN
80mm Fy=6.4KHz, |Fy:+4KN;
(Titanium) [Fz=6.3KHz. |Fz:x4KN
Mx:£125N-m
My:£125N-m
Mz:+250N-m
107mmx [Fx=4.3KHz, |Fx:t4KN
80mm Fy= 45KHz, |Fy:#4KN;
(Steel) Fz= 4.4KHz. |Fz:x4KN
Mx:+150N-m
My:£150N-m
Mz:+300N-m
90mm x Fx=3.5KHz, [Fx:+10KN
105mm Fy= 45KHz, |Fy:x10KN
(Steel) Fz= 3.5KHz. |Fz:+10KN
Mx:£500N-m
My:£500N-m
Mz:+500N-m
140mmx  [Fx= 2.9KHz, |Fx:£30KN
190 mm Fy=2.9KHz, [Fy:+30KN
(Steel) Fz= 3.0KHz. |Fz:+30KN
Mx:£3000N-m
My:£3000N-m
Mz:+3000N-m
260mmx |Fx=2.2KHz, |Fx:+30kN
260mm Fy=2.2KHz, |Fy:+30kN
(Steel) Fz= 3.3KHz. |Fz:-10...60KN
100mmx  [Fx= 3.5KHz, |Fx:£5kN
170mm Fy= 3.5KHz, [Fy:+5kN
(Steel) Fz= 3.5KHz. |Fz:#5kN
9253B11/B12 600mmx [Fx= 800Hz, [Fx:x10KN
400mm Fy=750Hz, [Fy:+10KN
(Aluminum) [Fz= 850Hz. |Fz: -10KN...20KN
9253B21/B22 600mmx [Fx= 580Hz, [Fx:+15KN
400mm Fy=550Hz, [Fy:+15KN
(Steel) Fz=720Hz. |Fz:-15KN...30KN

>

KISTLER
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/-1-6-<7IN-M=F4 D
/-1-6-HIN-M=F4 D

8/-1-6-D7S-M=F4 D
% # *

8 H==2

8<=2

8 D<=2

4" CMIJ
CD=J
,CD=J5
CD -

CMT7NI -

CI7D -
CDFJ
CI=J
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Frequency [Hz)
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Results of Measurement

Calibrated Range Sensitivity Linearity") Type Kistler 9236A2
N pC/N +%FSO Serial No. 5702362
Fx 0..100 -7,796 0,11 7
Fy 0..100 -7.800 0,07
Fz 0..100 -3,787 0,09
Calibrated Range adjustment coeff. Linearity)
N-m N-m/N-m +%FSO
Mx 0..195 1,008 0,08
My 0..-19,5 1,015 0,05
Mz3) 0... 19,5 1,031 0,09
Crosstalk
Calibrated Range -Fx -Fy -Fz -Mx My Mz
N % % % mN-m/N mN-m/N mN-m/N
Fx 0..100 0,0 -0,3 -0,608 -0,190
Fy 0..100 0,7 -0,7 -0,575 0,537
Fz Q.. 100 -0,1 0,2 4,826 4,042 -0,076
Calibrated Range -Fx -Fy -Fz -Mx =My -Mz
N'm N/N-m N/N'm N/N-m % % %
Mx 0..195 0,04 -0,04 -0,3 0,3
My 0..-195 0,00 0,02 0,3 0,1
Mz 0..195 0,03 -0,01 -0,02 0,4 0,2
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