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Force

Rotating 4-Component
Dynamometer RCD
for Cutting Force Measurement up to 5 000 1/min
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Type 9124B..., 5221B2,  
        5223B...

Rotating 4-component dynamometer for measuring of cutting 
forces and torques on the rotating tool spindle. 

Transmission of measured data by telemetry hence without 
wear.

Cutting force measurement on the rotating edge•	
4-component force/moment measurement•	
Data transmission by telemetry•	
Internal coolant supply•	
Conforming to •	 ä

Description
The dy na mom e ter con sists of a four com po nent sen sor fit ted 
un der high pre load be tween a base  plate and a top plate.
The four com po nents are meas ured prac ti cal ly with out 
 dis place ment.
It must be taken into ac count that com bi ned and ec centric 
loads may re duce the meas uring ran ges.
The sen sor is mount ed ground-in su lated. There fore ground 
loop pro blems are large ly elim i nated.
The dy na mom e ter is rust proof and pro tect ed against pen e tra-
tion of splash wa ter and cool ing agents.
For each com po nent a 2-range min i a ture charge am pli fi er is 
in te grat ed in the dy na mom e ter. The out put volt ag es of the 
charge am pli fi ers are di gi tized and trans mit ted by tel e met ry to 
the sta tor. The re mote con trolled range switch ing and an op-
tion al ly switch a ble zoom chan nel al low to use the meas ur ing 
rang es in an op ti mal man ner. 
The volt age is sup plied per in duc tion.
A ze ro point iden ti fi ca tion (Type 5223B2) is avail a ble as an 
  op tion which al lows to correlate the force sig nals with the tool 
edge. 
The dy na mom e ter is de liv ered  preferably with in te grat ed spin-
dle adapt er (ac cord ing to op tion). For mount ing the  cutting 
tools, tool adapter Type 9165 is available.

Application
Investigation of wear and cutting processes near the tool edge 
during milling and drilling. The acting force vector on one-
edged tools can directly be measured. This dynamometer is 
 especially suitable for rough-machining.
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Technical Data

Dynamometer Type 9124B...

Speed  1/min max. 5 000

Range 1 FSO Fx, Fy kN –20 ... 20* 

   kN –15 ... 15** 

  Fz kN –30 ... 30 

  Mz N·m –1 100 ... 1 100

Range 2 FSO Fx, Fy kN –2 ... 2 

(switchable) Fz kN –3 ... 3 

  Mz N·m –110 ... 110

Overload range 1  % 20

Threshold Fx, Fy N <4 

  Fz N <6 

  Mz N·m <0,3

Sensitivity Fx, Fy mV/N ≈0,5 

(Range 1) Fz mV/N ≈0,33 

  Mz mV/N·m ≈9

Linearity  % FSO ≤±1

Hysteresis  % FSO ≤1

Crosstalk Fx ↔ Fy % ≤±2 

  Fz → Fx,y % ≤±3 

  Fx,y → Fz % ≤±3 

  Mz → Fz N/N·m ≤±3

Natural frequency fn kHz ≈1 

 Type 9124Bxx11 

 measured without telemetry
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Rotating 4-Component Dynamometer RCD for Cutting Force Measurement up to 5 000 1/min
Type 9124B..., 5221B2, 5223B...
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Operating temperature range  °C 0 ... 60

Degree of protection EN60529   IP67

Weight Type 9124B1111  kg ≈7,5

* Force application point at the top plate area 
** Force application point 50 mm above top plate area

Stator and Multichannel Signal Conditioner 

Type 5221B2 and Type 5223B...

Ratio range 1/range 2   10

Number of channels   5

Number of ranges per channel   2

Cut-off frequency per channel fcutoff kHz 1,0

Sampling rate per channel  kHz 7,8

Resolution/tolerance  bit/% 12/±0,025

Signal output (FSO)  V ±10

Output connector   5 x BNC neg. 

(analog signal)   15 pin D-Sub

Operating temperature range  °C 0 ... 60

Power supply   V/AC 230/115 

 (switchable)  % +15/–22 

   Hz 48 ... 62

Power consumption  VA ≈30

Dimensions (DIN41494, part 5) 

 Width  TE 63 

 Height of instrument  HE 4 

 Height of plug-in  HE 3 

 With case  mm 340x187x280

Weight Type 5223B...  kg 8

Interface   RS-232C 

 for remote control

Zero point identification 

 (only Type 5223B2) 

 Signal output  V +5 

 Output connector   BNC neg.

Zoom (window amplifier):
The zoom decouples the output signal of an optional channel and ampli-
fies the signal by a factor 10.

Analog Outputs3m 10m

IP 67 IP 40
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Fig. 1: Rotating Cutting Force Measuring System

1) Tooladapter for collets max Ø 25 (DIN 6388)
2) Tool
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Rotating 4-Component Dynamometer RCD for Cutting Force Measurement up to 5 000 1/min
Type 9124B..., 5221B2, 5223B...

91
24

B_
00

0-
12

2e
-0

8.
08

max. 57

5

L =
 3000 +0/-5

0

14

12
5

10
0

100
85

11
2

62

28

14
0

8
4,

3

40

50

R 90

R 104,5

R 79,5

6,3

48

35

58 106

0.
00

3
no

t c
on

ve
x

25
12

,5
0+0

,5

100
75 0,1

50 K5

10,5

19
.0

5

38

156

19
,1

5
55

39
,1 47

39
,0

5

12

100

50h4
75 0,1

0.005 A
0.003 A

A

M10x15/20

1-2mm

39
12

26

93k5(+0,003
+0,018)

129

8

108

12
xM

10

Type 9124B1211

Type 9124B1311
Type 9124B1411

Type 9124B1511

Type 9124B1611

Type 9124B1011

Type 5221B2

Type 9124B1111

Fig. 2:  Dimensions Dynamometer Type 9124B...

Optional Accessories Type

Stator 5221B2•	
Connecting cable 1500B19•	
Multichannel signal conditioner 5223B1•	
Multichannel signal conditioner 5223B2  •	
with zero point identification
Tool holder 9165•	

Spindle adapter*
without spindle adapter 10
DIN 69871-AD 50  11
MAS 403 BT 50  12
ANSI B5,50 - 50  13
DIN 69871-AD 40  14
MAS 403 BT 40  15
ANSI B5,50 -40  16

* other spindle adapters on request

Ordering Key
                                                      9124B  11
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