454

o ra ) ] & ol
msUszguiTnsiaTateinanssuASaInauuItszInAlngAsIn 14

2-3 woadmaou 2543 Tsausy Inlauna doslmi

mswmaaumsmuquLmu‘lau%ﬂﬁ'smm WUUDHNABNAIATLULYWNR

Implementation of The Hybrid Control with An Implicit Force for a Manipulator

sA.AT.yad uaviteiusas v dyarasiad

mMadmimnTiuiaiaina ancdaInTINaaas Qmmnmium%wma”u

Email: fmevsv@eng.chula.ac.th

unAnta
mu?é’uﬁtﬂumsﬁnvﬁ%msﬁwLmszuummu
meam:ijmaLm:@‘hLmﬁ\sm'l’ﬁﬁ'mmunagww 2
Faduuvunsitldiawdwlniamenas Fsszuuaiy
Qmmﬁ'liﬁfuvlajLﬁmu@i‘l’ﬁs:uumquLmuuu'éuw?;
Fnwiniu wadsldriinmasanSomiisuiuszuy
muquu,sm,l,umaﬂ‘iwﬁﬂ’ﬁﬂﬁnﬁw s‘x‘iﬁ%mimuamm
wuudundsniealumainaiosnwlitiusuuss
zfiuldanuanmaaas uanmﬂi’:s:uumuqmmu
Sunddniliiudaldiie3smameanuud iy
aaulatunldde
mwmamfuﬁwﬁui’mqanTawmwnﬁ@ LT
welmANAUT NS TAndau miw,ﬂﬁnﬁﬁm'xwu;u
a7 LLaﬁmqﬁﬁuﬁﬂﬂ@iatﬁaa NRNTNARAILAAI LAY
'j'uﬁamuqmmLmzs‘mmuwaotwunaﬁns:ﬁnﬁ'ufmq
a'auﬁmf'samjuﬁﬂﬁﬁ?u MINUANUTILLLBNNEFNa:
lﬁwaﬂauauawammﬁﬁn:htﬁaLﬁuuﬁ'umimuqu
LIIRUULANTWATY uanmmfmﬁamuquusma:
G‘hLmula'uaaLmunaﬁnszﬁﬂﬁui’@qﬁﬁuc‘iﬂ&idatﬁao
i mInuRuLsskuLBuwigndianniainsiaiss
mwmaomsﬁuﬁm:%inmunaua:fs}q"lﬁﬁn'hms
muqmmmumaneﬁwa%ﬂ‘én@‘hu

Abstract

This thesis is to study the implementation
techniques of Hybrid force/position control for a
manipuiator arm, the Chula 1l. The Chula {l, the five-
axis SCARA type

Laboratory. Not only Implicit Force control is carried

robot, is developed in the

out in this thesis, the Explicit Force control is also

used as the reference for comparison. The

identification of the stiffness between manipulator and
environment is included in the Implicit Force control
technique. This method will improve the system’s stability
as shown in the experiments.

The experiments have been done with various types
of environment, such as rigid steel plate, soft material,
flexible steel plate and discontinuous surface. The results
shown that the implicit force control gives better force
response performance compare to the explicit force
control for soft material and flexible steel plate. And the
implicit force control can maintain the contact stability
while moving on the discontinuous surface in contrast to

the explicit force control.
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