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This paper presents a three dimensional modeling and dynamic analysis of a hydraulic excava-

tor. An excavator is composed of a ground, an under-frame, two idlers, two sprockets, an

upper-frame, a boom, an arm, a bucket, two yokes, two connecting rods, two boom cylinders, an

arm cylinder, and a bucket cylinder. Each cylinder is modeled with two separate bodies which are

linked to each other by a translational joint. The three dimensional model of the excavator

consists of 22 bodies and each body is assumed as rigid. This paper suggested the maximum lifting

capability, a critical load and reaction forces at joints from the DADS simulation. It was

presumed that the reaction forces due to a critical load are three times bigger than those due to

the maximum lifting capacity.

A

s3] AF SlalAch whebd,
= A W AHES fapo] AAA ol
%ol dle) okl Be & gl Felg

A A A=

qum
2 M o
2 o fo

714 FAulel shel F9HH EATIE AdSE diEE AAlE AeldE ol @gler Ry 7
o Abgke]l HA HelEr] ofw ZAddel WA T LEel AAYE W 3E Aalste o] ¥
2 Qlshed AR Fo] AA HWoiAln ek A fAolch, zeiu, A SHLH) LR
A golrl Hskd AAAES &%o] HE o o APt FE F glomn, ezt
Z TAZE AEsted At e, HAE dsslvaE Adle R A Alddsts AHel
< AdeES 7o/ Hd FuUT AAE AF Al oH L w7} gk ol2ld ALolAY Ao wE
oz A7 $Fele AAEE o4 g e|fo] v HSole AFEHE A2uL malds)

I AEA el S Bt AAAEE dojulE W

*Harciea et o] AgHAd 47} glrh

srg)e) Maogstm 7| A7 EAF4 2 AFeldE fh4 TV 33kl AFE =
AR ETR(F) FYNEAdTLE WS S ofr SR A s AFEE A



FHEaFel Agee Aol

Fello|ldd A dAEE FE4ua sdch #

A71% SHEAR o Fo7 Foletd
qYas) dld, $EEE, A,

Thopit popeld ol &

il
3
32
e

(multibody dynamics) &=z 2 7% F9 3Fht

N
off
»

&l o
fu e

1%

-y
30,
rir

4
o
lo
)
o
ofo

ol
o

Ir
=
v

e
44 B
ool

2
N

o

_J?'_i, ox, oo

L o>
N

4

oo

A

oo o3
[yl
ach

2
o o 4L o X
gL

<
ool 9e
]

> e
N
&N

o
o ¥ 4o i =

o ot rf
Lo

=
©

=

=
)
o,

2o
wo
of
2
4o

ol
o
32
I
4
v

slasieleh, elelqt ofel x|
918 DADS® A&xk e (DADS

user-routine) Z 2118 4 . ¥.93dle] AL}

e

[1] Upper-frame
[3] Arm

[5] Yoke

[7] Boom cylinder
[9] Bucket cylinder
[11] Idler

[2] Boom
[4] Bucket
[6] Connecting rod  SJ*: Spherical joint*
[8] Arm cylinder TJ*: Translational joint*
[10] Under-frame BK*: Bracket joint*
[12] Sprocket
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Fig. 1 Configuration of an excavator
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Tabel 1 Maximum vertical acceleration at the point of interest (g=9.8 m/sec?
Parameter estimation 1st speed 2nd speed
Case +—
k c n r:(i:ﬁt Sprocket | #1 roller r:iit Sprocket | #1 roller
1 1.4E9 | 1.0E5 1.5 8lg 66 g 92g 117g 100g 122 g
2 1.4E9 | 1.0E6 1.5 g 20g 32¢ 35¢ 33g g
3 1.4E8 | 1.0E5 1.5 25¢ 13g 24g 41g 48¢g 54g
4 1.4E8 | 1.0E6 1.5 8g 10g 3g 163 g 163 g 183 g
5 1.4E7 | 1.0E5 1.5 3g 3g 3g 5¢g 4g ig
6 1.4E7 | 1.0E6 1.5 5g 4g 58 4g 58 g
7 1.4E7 | 1.0E4 1.5 10g 9g 9g 10g 12g 10g
8 1.4 E7 1.0 E5 1.3 ig 3g 4g 5¢ ig 58
9 1.4E7 | 5.0E5 1.5 9g 78 9g 15g 90g 9 g
10 7.0 E7 5.0 Es 1.3 10g l4g 10g 16g 10g 16g
11 7.0E7 | 0.8E5 1.5 78 5¢g 78 68 5g 6g
12 1.4E7 | 1.2E5 1.5 4g 4g ig 4g 4g 4g
13 1.1E7 | 1.2E5 1.5 4g 4g 4g 3g 3g 3g
14 1.7 E7 1.2 E5 1.5 ig 4g 48 5g 5¢g g
Experimental results 4g 2g 3g 5¢g Jg 48

k=1.474%10° N/m
¢=1.0x10°N - s/m
n=0.92
e | (AAEZ P& =+ FHsF 2E4)
k=1.474%107 N/m
¢c=10%x105N - s/m
n=1.3
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