Saolos Juloxd g a3 j0 bl - S 9y s ilwesly
PP-(3RSS-PS) (53190 — JU yw g yurd g0 Ol y S

Siletend (sl ol sb 4 45 S o S me [, PP-(BRSS-PS) ol w0 bk (5ol st by Ul osgie (b S dlée ol 0 ASr
lowl ool 45 03,125 5 ool sl b alam Sl ackns o ) [y am g b5 o s ki 0k 1 by ol ol 45,8 LT s S
o ik Ll a8 Sl o ot b Yl s slal foged Y 5K sl ame 35 0 Sy sl S oS sl
bt U7 g sSels S il s (sl pile Liils ol (slas )53 S o g LSl [y speomsli sl CS syl JUisi ot
b holie slad o LU 5150 (sl 20l (53U Coanl L8 o e 5 3 (slasilaand D) (5 2stal b Cgm 0 S > 4
diile (sl Dddoed olid] 5 4l o Gladde Loy, ol 2pd o ol Dby Solis 5 ST o Silai mol sla Lo o 50 (sl
DB I ELSY sy e 5 358 e ool Salis S Volao 2l (o) Kl S o S e |y (il el
ol Siltnds ) Gl 60k LTI MSC-ADAMS 551 o 1 aslizea] b (5 il fppleloni ets _omie s i) (S oo 1 550 Flosles
il o Coms g 4@w,~,.,/gay oo lzel Gl 0l 3BT _zrin S o ledind O G145 Gl 0 lls (o s il s i

S o bl Kl CS o Lt (G (St 43 iy i (51 (1015 4SSl oS o Ao,

S Sl ol = S Salus L e (S s Db, g hIST glael g

Implementation of Gibbs-Appell method in dynamic analysis of a novel serial-parallel
hybrid robot PP-(3RSS-PS)

Abstract This paper introduces a conceptual design of a.new hybrid robot, named PP-(3RSS-PS), specifically intended
for motion simulation. The presented robot offers several notable advantages, including a simple and compact structural
design that optimizes.its large workspace.. The modular X and Y axes are engineered to facilitate extended acceleration
phases, while the power transmission system's hollow shaft design enables unlimited yaw motion. In certain applications
like aerial maneuvers, dogfights, and helicopter operations, the ability to achieve unlimited yaw motion holds significant
importance for delivering precise and immersive simulations. To establish the relationship between joint space and
Cartesian space parameters,€omprehensive kinematic, Jacobian, and dynamic analyses of the robot are performed. These
preliminary relations lay-the foundation for subsequent investigations, such as optimization studies. The Gibbs-Appell
formulation is employed to derive the dynamic equations, leveraging its computational efficiency over the Lagrange
method. To validate“the analytical model, a simulation using MSC-ADAMS software is conducted. This simulation
incorporates six predefined trajectories adopted from an industrial motion simulator. Successful validation of the results
would not only confirm the accuracy of the analytical model but also motivate further research in search of an exceptional
alternative motion simulator.

Keywords Hybrid robot, Robot synthesis, Dynamic, Gibbs-Appell, Motion simulator.
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