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CAMPUSES IN LAPPEENRANTA AND LAHTI



LABORATORY OF INTELLIGENT MACHINES ïMOST 

IMPORTANT RESEARCH IMPACTS

Advance Modelling and Simulation methods for 
Mechatronic Systems 

Advanced Robotics technologies with Special 
Reference to Nuclear and Hazardous Environments 
(more than 20 years in EUROFusion programs)

More than 300 scientific publications and 40 doctoral 
dissertations (end of 2024)

Spin-offs

Á Mevea Oy (Training & R&D simulators)

Á THT Robotics (Robotic Handling for Web-
Grocery) 

Á Flowgait Oy (Horseback Riding Simulators)

Á Haptronics Oy (Haptic Interfaces for Heavy 
Machinery)



LIM PERSONNEL 12/2024
1 professor 2 associate professors, 3 post docs, 7Ph.D students + 5 research assistants



PARALLEL KINEMATIC MOTION PLATFORMS 

HYDRAULIC ELECTRIC



RESEARCH IN HEAVY DUTY PARALLEL 
ROBOTICS



TOKAMAK EXPERIMENTS

CFETR, Hefei

Cadarache, 

France



1. OILHYDRAULIC PROTOTYPE OF 
INTERSECTOR WELD/CUT ROBOT



2. 10-AXIS WATERHYDRAULIC PROTOTYPE



3. 10-AXIS ELECTRICALLY ACTUATED IWR



Robust control (Sliding 

Mode, Backstepping)

Identification (Differential 

Evolution, Monte Carlo 

Markov Chain)

Observation (Extended 

and uncentered Kalman 

Filters, Particle Filters)

Fuzzy and neural control

Tuning of controllers by 

AI 

RESEARCH ON MODELLING, IDENTIFICATION, OBSERVATION 

AND CONTROL OF HYDRAULIC SERVOSYSTEMS 



RESEARCH ON MORE ELECTRIC 
TRANSMISSION



INTEGRATED ELECTRO-HYDRAULIC 
ENERGY CONVERTERS ïLUT IEHEC

14

Parameter Value

Outputpower 30 kW

Flow rate 100lpm

Speedmax 3000rpm

Pressuremax 380bar

Weight 110kg

Å Supply hydraulic circuit with 
hydraulic power

Å Energy regeneration (hydraulic 
energy Ÿ electrical energy)

Å Maximum efficiency up to 90 %. 
Inverter efficiency is not included.



INTEGRATED ELECTRO-HYDRAULIC 
ENERGY CONVERTERS ïLUT 
COMEHEC
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Nominal pressure, bar 200

Hydraulic machine displacement cm3/rev 19 

Nominal flow rated, l/min 34.2

Hydraulic machine speed, n r/min 2000

Hydraulic machine rated power 7 kW (1000 r/min)

Hydraulic machine type Fixed displacement bent axis 

motor/pump 

Rated hydraulic machine Torque, TN 68 Nm

Gear ratio 1:3

Gear efficiency estimate 0.95

Electric motor power 7 kW, S3 70 %

Electric motor speed range 0 ï 6000 r/min

Electric motor type 24-20 tooth-coil PMSM

Pole pair number, p 10

Electric motor max speed nNmax, r/min 6000

Rated line-to-line voltage U 300 V @ 3000 r/min

    400 V in field weakn.


