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(Kinematic Optimal Design of Excavator with Performance Analysis)
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ABSTRACT

degree-of-freedom excavator system which consists of boom, arm,

of W F
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: In this paper, we perform a two-stage, kinematic optimal design for 3

and bucket. The objective

of the first stage is to find the optimal joint parameters which maximize the force-torque

transmission ratio between the hydraulic actuator and the rotating joint.

The objective of the

first stage is to find the optimal link parameters which maximize the isotropic characteristic

throughout the workspace.

improved compared to those of HE280 excavato
index and maximum load handling capacity.
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It is illustrated that performances of the optimized excavator arc
r, with respect to the described performace
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Table 1. Optimized design parameters for boom joint
(—49.19°< ¢, <61.259

7’1"!}"% imin | dimax| g | du | Gutde| G| P
(05 opui | 06558 | 131106 | 25,1410° 3
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07 opti. 92 &

0.5991 opti, } 07437 | 1.245
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Table 2. Optimized design parameters for arm joint
(—156.50°< ¢, < —35.75°)
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Table 3. Optimized design parameters for bucket joint
(—140.29°<$3<33.32°, ¢35 =94.1°, ¢u=17.66"

;
gjr‘::l dymin | dymax
05 opi | 002 | 1318
06 opti, | 0.7371
07 ot | 05003
{ 0.6314 opti. § 0.7601
6314 0.7732

Table 4. Optimized design parameters for boom joint
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Table 5, Optimized design parameters for arm joint
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Table 6. Optimized design parameters for bucket joint
d i o
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Table 7. Design Parameters of Exacvators

HIE 280 parameer. optimized parameter.
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-621-

=07 opti.G

v:Osap\G\
—

1min

dlmax

Figure 4. Plots of [Gf},] with respect to

=i
-
/Asa c,////"/' e

e

\
= 0.7 ple.G

=140 -100 -80 £0

b2

d omin
Figure 5. Plots of [G‘f}z] with respect to —ym

r=0.5opti G

=06 opti.G—
T

=
X r:OEW}\VG,
1= 0.7 opli G /

15 /

/l=053145

7

/

-20

25 et e ..
-160 -140 -120 -60

Figure 6. Plots of [G‘f}s] with respect to



/ 3
Y/ ;
W //

V4
S
/}i 180&

|
!
phi_1 < 612542
S ‘

-

40-<Thi_1 <55

p e . . » I il
60 -40 2C C 20 40 60 80
&
Figure 10. C lot of ith tto - b
! @ . 1gure 10, Contour plot of oy with respect to 5— vs
Figure 7. Plots of [G'4] with respect to range of ¢, 4 )
T T 1 —_— . . I -
[ Gﬁ] : -140 < phi_2 < -45 ! [ - }
i T ! 10
! — .- 158°6002 < phi_2 < -35 749 T
-4 — g = ]
‘ /////// \\\ 3 ;’ WorkSpace
! | -
J. \ !
EJ /// g \\\ ! 5 - i
! / y I by TN} 19e+004
8k /o y i N, i
/-170 < phi_2 < -20 \ i \ " 2 39¢+004 4 .
‘ | E o S ]
ol \ = i 3Be+D4 \, 3 Boes004 |
o * ’ i |
| / | ! } | l9\56eo?04"4/7)1 004 1
2 ; | “ s ! s :
i ! e -
1ol | d ' - e
: i e i
{ '10‘.‘ ,
8 W0 o v w6 b @ m o g s - 5 5 A
xqm]
#2
4 Figure 11. Contour plot of Maximum Load Handling
. 2 . )
Figure 8. Plots of [G7,] with respect to range of ¢; Capacity for HE280 Excavator
10 1
~WorkSpaca
s J
' . \\\\
-1oF ~15;ﬂpm‘3<40 \\\\ | E ok
| |
11 / 4
| |
125 ! ‘
i \ © '
13k 4 i
i i
; \ |
‘ 1
| | [
R S S e e i e H e e e S J
-160 -140 =120 -100 -80 60 -40 20 0 20 49 ) Q 2 6 8 10 12
x{m]
@3

Figure 12. Contour plot of Maximum Load Handling
Figure 9. Plots of [Gdd’a] with respect to range of @5 Capacity for Optimized Excavator

-622-



