


AGONISTIC / ANTAGONISTIC SERVO-VSA

Main Specifications
operating data

mechanical
(quantity) (unit)

Continuous Output Power [W]
Nominal Torque [Nm]

(value)

33
5,5

Nominal Speed [rad/s]
Peak Torque [Nm]

5,5
6,8

Maximum Speed [rad/s]
Maximum Stiffness [Nm/rad]

6,33
83,5

Minimum Stiffness [Nm/rad]
no load [s]

0,5
0,25

max torque [s]
Maximum Elastic Energy [J]

0,25
0,88

Maximum Hysteresis [°]
max stiffness [°]

5
6

min stiffness [°]
Active Rotation Angle [°]

50
±180

Angular Resolution [°]
Weight [Kg]

360/32768
0,45

electrical
Nominal Voltage [V]
Nominal Current [A]

24
1,8

Maximum Current [A] 3
Starting Current [A] 13

control data
Nominal Current (USB) [A] 0.26

Electrical protocol RS485/USB -

Nominal Stiffness
Variation Time

Maximum 
deflection

Torque – Stiffness characteristic

Torque – Deflection characteristic
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Torque – Speed characteristic

Electrical connections
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(q1 - q2)/2 0%
(q1 - q2)/2 25%
(q1 - q2)/2 50%
(q1 - q2)/2 75%
(q1 - q2)/2 100%

Experimental Torque
Deflection characteristic

Torque – Speed 
Stiffness Workspace
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Additional sensors data
operating data

Sensor a – Motor 1 Position
(quantity) (unit)

Resolution [°]
Range [°]

(value)

0-360
Sensor b – Motor 2 Position

Sensor c – Motor 1 Current

Sensor d – Motor 2 Current

Sensor e – Input Voltage

Resolution [°]
Range [°]

360/32768
0-360

[A]
[A]

5/1638
5

[A]
[A]

5/1638
5

Resolution [V]
Range [V]

25/1638
0-25

Resolution
Range

Resolution
Range

360/32768

Sensors

Snap-on C-flange (not included)

Snap-on flat-flange (not included)

Flanges connection

SLIDE TO LOCK



Fast Flexible Technology

SKETCH

Mathematical model (approx.)

Model parameters
value unit

0,0026k1

a1

k2

a2

[Nm]

8,9995 [1/rad]

0,0011 [Nm]

8,9989 [1/rad]

project component open license

mechanical drawings CC BY (Creative Commons Attribution)

electronic schematics CC BY (Creative Commons Attribution)

micro-controller firmware 3-clause BSD license

software libraries 3-clause BSD license

equilibrium point

Open distribution model

xe = 

σ = a1 k1 cosh(a1 ( x - q1 )) + a2 k2 cosh(a2 ( x - q2 ))

τ = k1 sinh(a1 ( x - q1 )) + k2 sinh(a2 ( x - q2 ))

output stiffness

output torque

elastic energy H = +
k1 (cosh(a1 ( x - q1 )) - 1)

a1 a2

k2 (cosh(a2 ( x - q2 )) - 1)

Layout Nonlinear spring

move ADVANCED

our website
qbrobotics.com

available also on
naturalmachinemotioninitiative.com

qbrobotics.com

(q1 + q2)
2


