DLR Floating Spring Joint (FSJ)

Adjustable Stiffness Joint

118.55

Operating Data
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# (quantity) (unit) ‘ (value)
Mechanical
1 Continuous Output Power [w] 266.4
2 Nominal Torque [Nm] 31.3
3 Nominal Speed [rad/s] 8.51
4| Nominal Stiffness with no load [s] 0.33
5 Variation Time with nominal torque [s] 0.33
6 Peak (Maximum) Torque [Nm] 67
7 Maximum Speed [rad/s] 8.51
8 Maximum Stiffness [Nm/rad] 826
9 Minimum Stiffness [Nm/rad] 52.4
10 Maximum Elastic Energy [3] 5.3
11 Maximum Torque Hysteresis [%] 20
12 with max. stiffness [°] 8
Maximum deflection
13 with min. stiffness [°] 15
14 Active Rotation Angle [°] 180
15 Angular Resolution [°] 0.0031
16 Weight [Ka] 1,41
Electrical
17 Nominal Voltage V] 48; 24
18 Nominal Current [A] 10; 3
19 Maximum Current [A] 24;9
Control
20 Voltage Supply V] 12
21 Nominal Current [A] 1
22 1/O protocol 1 spacewire
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DLR Floating Spring Joint (FSJ)

Additional Characteristics
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Passive Joint Deflection ¢ (deg)
Additional sensors data
# (quantity) ‘ (unit) ‘ (value)
Harmonic Drive Gear . Variable Stiffness
a0 Sensor Oni joint .
- — - Wavegenerator Mechanism
al Resolution [bit] 12 lex_ y
az Range [turns] multi § \
a3 I/0 protocol Biss 2 g Link ‘ ’
b0 Sensor 0. =
Stiffness
bx Resolution [bit] 12 Gear | 1t "\ otor
/.
by Range [turns] multi Circularspline Flexsplinew i
bz 1/0O protocol Biss
cO Sensor Gioint
CX Resolution [bit] 16
cy Range [°] 205
cz 1/0O protocol Biss Joint Motor Rotational Supported
do Sensor Giex Cam Disk Guide
dx Resolution [bit] 15 Hypoid Gear
el Range [l £ Cam Disks
dz 1/0O protocol Biss
£~ Cam Rollers
€0 Sensor Qu Harmonic . i
ex Resolution [bit] 13 Drive Gear Stiffness Adjusting Motor
ey Range [°] 23
ez 1/O protocol Biss
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(connected to Gear Output Shaft)




DLR Floating Spring Joint (FSJ)

Model

Rest Position Passive Deflection Stiff Setup Deflection in Stiff Setup

Equilibrium 2o Cam Moved by 20 0

Cam Rollers |~ Position ~— Stiffness Actuator

a) Cam Disks | Bearings )

Mathematical model

Recoil Point _ 21
101 Function E(qmainvrqadj) = Upain 2 qadj
¢
Energy . 0 ) =
102 Function H (qmalnvqadj aqjomt) j Td ()
0
Output _
103 |  Torque T(Amain+ Gagj » Ajoine) = 218-(X(@+0) =X (-9 +0))-(x(@+0)+Xx(-¢+0))
Function
| el K (Gmain+ G + O joine) = 218+((X(@+0)=X(~@+0))’+
Function +H(X(@+0)+x(-9+0))(X(¢+0)+X(-9+0)))

qmain = _80 : e

main
L . _ : _1
Passive joint deflection @ = 0o~ (€~ 0U,qn) and stiffness preset 0 = 5 Gaci -
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The cam disc shape X(¢,0) was numerically calculated. X(¢,0




