


• Good fatigue and sliding properties

• Low stick-slip effect

• Handles high axial forces

• Low pressure required for locking

• Good durability

• Fast clamping, ~ 20 ms





1. Normal operation – Like two hands hauling a rope with a load

2. High force mode - Both clamping element pressurized

3. Disengaged mode – Both pistons disengaged , rod can run freely
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Two dynamic and three static HILA elements

Red = pressurised clamping element
Yellow = unpressurised

Static element 
(parked mode)



Parked

• Rod 1: Left Movement

• Rod 2: Right Movement

• Rod 3: Parked Mode



Parked



Parked

3 8 166 12

• Similarities with hydraulic axial piston machines
• Known techology

Different number of
clamping elements and rods



• Position sensor(s) in common piston 
for all piston rods positions

• Reduces number of sensors

• Saves volume, weight and cost

• Reducing bias: Additional inductive 
sensors as reference



A scheduler has to aim for several goals:

1. Maximizing throughput

2. Minimizing wait time

3. Minimizing response time
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• Optimal cruise performance, gust alleviation and noise mitigation

• Needs many actuators, sensors and control surfaces

• A compromise between flexibility and load-carrying capacity

• High weight penalty due to the additional actuation systems 

• Less complex solutions are desired!



Servovalve
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• One single actuator controls multiple surfaces

• Reduced mass and volume

• Enables a slender wing design 

• Lower energy requirement 

• Less expensive
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• Simulation models in Hopsan 

• Basic scheduling of six-rod HILA-MR

• Aircraft control during flight mission

• 6 rods and 2 servos 

• Distributed solvers

• Fixed step-size

• Works in real-time



Autonomous precompiled components

– Each component solves its own local equations!



• Verification of scheduler

• Rods follow reference positions



AN ACTUATOR SYSTEM TO CONTROL MULTIPLE SURFACES IN A MORPHING WING

6 flaps along 
the trailing edge



Pilot

Co-simulation! FMI, SSP…

HILA-MR 
model

Aerodynamics 
model

Aircraft
model

Scheduler

✓

✓ ✓







co-simulation
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