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Inverse Dynamics Calculation of Underactuated Link Systems

Considering Elastic Deformations
*Yuto KITAMURA(Graduate School, Univ. of Tsukuba), Daigoro ISOBE (Univ. of Tsukuba)

Abstract —In this paper, the parallel solution scheme is applied to the calculation of inverse dynamics for
underactuated link systems where elastic deformation and vibration normally occur in constituting link members.
The calculation process of the scheme is based upon the Finite Element Method (FEM). Some results of inverse
dynamics calculation are shown for a 2-link underactuated system considering elastic deformations.

Key Words: Inverse dynamics, Underactuated link systems, Parallel solution scheme, Elastic deformation

1. [ZC®IC

AW T S LEENY 7 R &1, VAT LDH
HEICH L TCT 7 F 2o —FOBENDRNY AT A
Thb. 2 z1E, 2 o7 oRER) 7 RICE—X
MW1OTHHEHIRV I REHRD. LWEYY
FOFRELT, ROKRE - HEL - T F =
T—ZNLRL THEDLZLICE D AT o0fHH
it - MO BB L Ova 2 R & o e BT
LS. L LRSI DY AT AL, T/ Fax
— XX BT E R Wi FTET D 7201
LA X R & e D [2][2].

—J7, AMREHRE (FEM) ([ZESWTHEE SN
A BRI Eh 23 R [3] (BLF, AEFIAOf#RE & 7ed)
WD L, FBEEYY) 7 ROWEN )RR AT W
HYMI NV EFRHTE D 2 EDERINZM4].
DICAFRETIX, Y 7 RIS LTHZ DM
WP IR T 2 T IREN e 7= b A a B E L 78 /)
FEHEMNARETH H[5]. T I TAREFIETIE, VY
DOERMNMEZ B [E L= HBEEN Y > 7 RIZOWTiE)
FFHE AT o7, ST, BHENE L i
LU 7 ZOEARE) L ORI OV TRRGEE L 7.

2. BERETILTYXLA

A FIERRIEIL, BV % & O 78 m ) 2K
DIVZEEHO SV NEHEIND =D, FDE
BB S TR 0b0 25, L
T35 T, M EIMECHUR 2 B8 L 72 B 7 fuE
EER L, Nz WSMEO AN ETHIER .
PIFIC FEM Z W BuEFHE 7 L2 ) X AZo0
TET. ZTOBECEL->TAEL LR HEEET
HE, ABEOFRHE LY, B t+ At ICBIF 5
GEE IR Xy icefbEans.

M, HMI R e +ICIE e HKIAU S
:{F.}t+At _{R}t

ZZTCIMIIZERERE~ Y 7 X, [CllEelkz~
FU 7 A, [KNEEERPE~ Y 7 2, {FHIA N

M

268 B AOMRY MERFMEESR (20085F9H9H~11H)

7 Fv, AR} IR Bv, {UnHER OB B &
X7 My, {UHIROEEERZ ML THD. (1)
(LR DO{un} 2 A 19D 2 & TRRIIZ{ud N E
HEh, 202 o0FMEOFE L CHIIERE %
ERL-HENEOND. RERIEDEE LT,
Newmark® B i%( 8 =1/2, B =1/4) &= L 7=.

EHICARMIETIE, LBHEGHEERIAT L0
W2, ORXo2EME~ ~ U 7 Z[K]Oh 5 [\ LA
Ry E0ICT Db e Lz, s, SHERERIE N R
DHIAFET D &, IO A #E @IEY 7 %
DOHO) EHIHNE (HERENY 7 FRDH D) LD
FHCRERZERNACTLE D20, EMERHLED
BHTERW. ZOfREE LT, AUETH D
WA Y > 7 2OGEZ AT v 7T CTHEREHT 5,
WUEREH T L) X A4 &R L.

3. WHIERE

WHNEETIE, ANT—2 L L TEALRDH
BRYBICEE SN OEiR %, NFNRBERICHE
SWT YA S, Hin- b7 #E %
~ P 7 AEATELEE S DORRATH 5[3].

n n n n
= ie
2T, {c"HIkDBXBEE Mo RS b,
{PHIE ST BT by, [TNI IR EE R
MO U 7 OBERERE R 25 PEE A~ R Y
7 A, LNIRDOEEEZRTHME~ N 72 ThH
L. ZOXIEEKE~ MY 7 AR EEST S
Zliizky, ROBENENLESGAIZH ATIED

DI CTRARIT KIS REE 72 5.

4. BEYOZFEEH

BEE & LT, Table 1 (ZaR9 #8442 VT Fig.l
WRTHBREN ) v 7 ROWEN ) FEFH A AT o7,
MT55etizT7 7 Ve L=, 1) RIS AT 50
ORURY > 7 ZOHuE & LTE, A FEHRNIZBWT
BEfi J1 % 2[s] Cx [rad]lEliz =+, 2-30 [slix 1 V
7 BEEESELHEE L.

(@)



RSJ2008AC111-02

Table 1 Parameter of link member (Acrylic plastic)

Value
Parameter - -
Link1 | Link2
Sectional area: A [m?] 0.4x10*
Density: p [ka/m®] 1.19x10°

Young’s modulus: E [GPa] 3.2
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Moment of inertia: | [m?] 1.3333x10™*
Length: L [m] 0.120 0.180
Head mass: m [kg] 0.100 0.450
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