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Fig. 1 Plane moving multi-linked serial robot with 1 DOF
module
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Fig. 2 Moving inside a in-plane curved pipe and a vertical pipe
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Fig. 3 2DOF rotating joint module

143



ZF 3 ABEe FA FEVE FAT AF DC EE 9
AL71018 F7F FRE Qa, FEF &% TEAL
e Ao FHHe Ay A4S AT &
gk, wEo] Uil 2 7je] DC BHE TEF 5 At
Ao} 717k FHu] o] glrh, wEe] 97 o 65mm o|v 2

o] 135mm ©]t}. Fig. 4 = 9 /19 REZ FAE FdE ¢
A4 olF ZHES YERTL

=
AA A e ol glojof ot W wdFes o U
W3k A HEE] olels ¢ lenw YArE H
W3 HEsks Ao] whgrsity ek B =M <t
e ole =& w3 2ol AR

()34 odel AA]

(2) ¥l 2xAkele] v §ls

(@) ¥} F=rbole) HE w4

&% W) WA D7k e 21e wEdna s

o
ol
e

d<D<lIsing,,, 3
71 d & REY 94, | & 93 dol, 4, = *4

o] Ho 3]H7ES vERdTh

ojwl, ¥ t#d o] ZREo HA9 FWHe] 3 A
AE5S FA87] H8iE HA7E 5 ) o]de] sojok
b aga olEsky] M e AAFES dBsok she
o mael flo] XA FdE dgsty] fsiMe Fa7t 3
7| ool sl s Hojof gt Fig. 5+ wlzield §l
o] NA YA Mgho] B7F5e 49 Fig. 5@t vlzeFd ¢l
o] AAFF 3ol 7k A5 Fig. 5(b)E A= YeEhd

)]
b

AXE3A
\

LPCER:]
/

X3 A
\

(b)
Fig. 5 Block diagram of multi-modal chatter model of a high speed
machining center (Times New Roman 9pt)
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Fig. 6 Movement of the developed serial robot inside a pip!
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