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Introduction

* Increased demands on performance for industrial sobot

e Serial robot technology has limited potential
— Open kinematic chain
— Drive lines in the moving system

« Parallel kinematic structures has highest potential fo
Improvements
— Closed kinimatic loops
— Drive lines in the fixed system
— Structural parts light and stiff
— Pure tension/compression in links, using ball joints
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Advantages with parallel robots

* |ncreased positioning accuracy

« Higher stiffness

e Higher acceleration

 Reduced temperature sensitivity
 Reduced energy consumption

* Lower manufacturing costs

* Increased safety by low inertia

« Better possibility for modulariasation
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Industry cooperation

Parallel kinematic 3 DOF measurement robot prototype
of TAU configuration in cooperation with ABB
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The pre-study evaluation as part of
the design process
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Modeling the application

TCP

The gantry-TAU robot The ENGEL VC 1800/260
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= Evaluation of gantry-TAU
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Fick Sequence

2000.0
= motion_t1 Translational_Displacement
= = mation_t1.Translational_Displacement .
====motion_t1 Translational_Displacement.Z
1500.0
E1DDD.D 1
=
=3
{ rod
3

500.0

Variation |
of T B I T

actuator

position

Rail_distance

Top_ypos

Y Front_xpos

Gaining Competitive Advantage through Engineering Productivity MSC




Variation of Front/Back X-position

oooooooooo



Variation of Top Y-position

oooooooooo



Variation of Rall distance

oooooooooo



Position variation: Summary

o X-position of Front/Back 1500 mm
— Y-position 1540 mm

 Y-position of Top actuator 2000 mm
— X-position 1840 mm

e Ralil distance 2000 mm



Variation of material in rods

Steel {30 x 1)

—r = 7800 kg/m

Aluminium (f 30 x 1.5)

—r = 2700 kg/m

Glass fibre compositd 80 x 1.5)
—r =1900 kg/m

Carbon composite B0 x 1.5)

—r = 1650 kg/m



TCP position during work cycle



Effects of material variation



Resulting forces in rods
Carbon composite



Loads in rods during work cycle



Evaluation results
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Conclusions

* Preliminary results

— The 6 sek work cycle gives resonable loads In
the rods

— Supplier for rods In pipes of carbon composites
— Supplier of linear actuators



Next step

 Elastic stability of the rods
 Modeling of a gripper

o Select a representative product
— Adjust work cycle
— Fine tuning of product and platform weight
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