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Analysis to Reduce the Acceleration Time and Deceleration Time of Direct Drive Robot

Kye Young Lim, Gwang Nam Lee, Kwang Il Koh

Goldstar Industrial Systems Co., Ltd

ABCTRACT

This paper represents a control method of
improving the performance of direct drive robot.
The direct transfer of torque and rotational speed
of direct drive motor to the robot body without
reduction gear makes the robot speed fast.
However, the variation of inertia matrix and low
friction cause the control difficult, and one more
effort must be in the reducing the acceleration
and deceleraticn time to reduce the cycle time.

To fasten the cycle time and to improve the
robustness of robot, one control method is
developed, and implemented in the Goldstar DD
robot. This method does not need to change the
sonventional PI1 type control structure, but one
additional compensational control law is required.
The control law can be obtained via inverse
dynamic model of robot, and inverse model of
existing contral  loop. The effects of this
control law are shown in this paper,

L K

iy

BE BERH 2% 71¢d Mo s de] »ols
2R 4% AFSWE 2oz, KFEMAIME

B el (DC MOTOR) & %% (Actuator) 2.2 &t 4%
AP EEEZ LS olol 7pugtut gich{5-8]. %ﬂﬁﬁﬁ_’i
g 2ol o] of whE A HTEES ”“J - 9ok
md OI'E' }»aJ,g.. ‘—,rx_;.u —v,q tst}}xl e:#o tca} 7401
th. olziyr WEHo| o3y l"’J—‘i’ 7*0I EJ%!EQD’HJE*"
l)lrut Drive Robot)o)ud, AEAFFolA S 19894 H
EEHE S 2 (Direct Drive Roboti-% 7hksbsich(7].
ﬁff"l IR %2 ZefF(Motor Shaft)zh ofu] &
o] ] & (Manipulator Shaft)Afolof 7H& ] (Reduction
Gear)-E  H-2Abx|# Ia e g 2) {#;E(Transfer of
Rotational)-& Eol3x %72 {#;#(Transfer of
Torque) & 2|7 ¥ & Ro|ch, olof W3l EiIERH
;.2 (Direct Drive Robot)2- 7t%7| glo] mel & 2
ohulEalloled FHof B MEA s #EEWHKe] 43
L AE MRl 2 @igA7] 2Xo|cH3,8]. ol
2% e EEEMR 2 EEE5Mol HmElT
o] RS AU sivh, B 18 (Inertia)e] #
o] Azl & WS A U2 WEsksich
AT ol A 718 Goldstar Direct Drive Robot
BABIE@E A%, BE 1 07 —280" )3 ERA7
uﬂ 1.09% FYEEx, @] A&7 5" e o
2 BEAE YS 1ox FExT e, (FERRN E98

Boln

o

372

of Mol Su) HBBAIZ o] HFstcl. 3 s
z] BRY 4 ¢g= d-2 Goldstar Direct Drive Robot
&+ BRABEERE: B@§Addd FgE=sls 1,092 F

L8& (7302t mEERRR S 2 PREY S, —EFEE (A
P00 1447, BRH 07 —280° YLITE EEEHA 7
o 0.827 25 mMEERSM s FEsde
olof Goldstar Direct Drive Robot2] {F¥p%
g zhe3bs MIEGEFMES SMY Y8 oj=: *f}
Y EEEDRs X2 e s EiES #itde = o8
& mfsiol B LEol ol =g},

olofl KRN AMT EEEDAZ Lo WHHoz €
#EY ke 2 WEE wlRste mEEEEMS SRt
71 $sted,  Fekel P10 AMojr|ol  EWIEIKEXE
(Structure of Dynamic Compensation)-& #Rin%: #4@
s 4]*1“'3} o] %ﬁ”‘ﬁiﬁ"l o2 kel
PT Alo7] M H LoopEs #7343tz olvlstae, M %
2] W@ }]Uiﬁiliﬂi’ff"! Aol HEY S3v BN
ﬁ([lynamu Compensation)-& ol&rths & & 4 9l
th AR AAM AAY BMMEEE S M@JB’JEPQ
(Inverse Dynamic Model):} fgzk=2] PI #lodr] #E
Loope} i m e (Inverse Model)o) ZEgsst ﬁ]@fﬁ%ﬂ

=

AHXoAME ERESAs Lo o PED
B WEo) oish %] PI Alodz] 2k FEIHIEREE
2 F& AwdHelds RiTstn, J%e (LERE
(Position Errur)% sl g wtoh, 2 Hgow
HEEHY =Y InesfE]-S  kEMECO. 4""0 12)%¢
5ol M E BB NBREES H#sirle sta,
hxes S "‘ﬁ“*‘ 735 Cycle Time flgAclAle] 2K
2 tz’“‘]7‘ #het, ‘C""} AR AN @ ey

of WAt HES Ha BBERAM T EE) )
walLE PI Molzi2] WA E 3fod B & AlFefo]d
% RiTskn, w2 (Inverse Dynamic Model)of
DB EET wa® 3podof §E gtslriw g} ab
T BMEHESE 9 HEL PL alo}r] Speed Loope)
Sampling Time (Goldstar Drive Robot®) 73.9-, 1.6ns)
Ul'cl' RiTacke 218 Aolrlel HERY AKRS o
!}Jﬁ’]h‘ﬁ‘fﬁ(nynamlcs Compensation) 2] HEE &};’;
*P’:H BRG] Sampling Tineg “elA% 5
kel 7 WG ol sich sh3kch. Al Ealo) & E3 2F
DR HEREIES] Sanpling Tine LFR{EE HEstr=

gret.

1&-‘&»0
-

2. Goldstar Direct Drive Robote) 34 % MEER

EBTCHAA Ay HEEMHA L L (Direct Drive
Robot)ol ofsl fEREsLA ket 2, fMosiEesRl S
At Mol «}F BIWE |l



2.1 Goldstar Direct Drive Robot
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