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�
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,
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,

�
�
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�
�
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� � ���� �� �

��
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,
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,
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,

a

nd
p

ro b es i
n t o t

h
e t r

aj

e e t o r
y

e o n t r o
l fo

r

wo

r
k i

n
g

e

明iPm ent of hydr aulie

e
xca

vator ,
t

h
e

P
o

w
e r

rna

t e
hi

n
g

e o n t r o
l b

e

tw

e e n

h y d
r a u

l i
e

p
u

m p
a n

d
e n

g i
n e

.

T h
e r e

mo

t e

mo

n
i

t o r
i雌

and the fa ultdiagnosis expert syste m ar e developed
.

T he Praetica l aPPlica tion revea ls that the

intelligentized hydraulie exca va tor 15 highly
auto

ma
ted

,

i
n t e

l l i g
e n t

i
z e

d
a

nd
i

n
f

o r

ma

t
i
o n

i
z e

d

, 应n d

e
nj

o y s th e ad va
n ta g es su eh as rela tiv ely stro n g

p erfo
rm

an e e ,
r e

l
a t

i
v e

l y hi g h
o

p
e

ra
t

i
n

g
e

l f i
e

i
e n e

y
a n

d

eco

n o
m i ca l

e
f fi

e
i
e n e

y

.

K 。叨Or ds H yd ra u lie e x ca v a to r ,
I
n t e l l i g

e n t e o n t r o
l

G P S/ G P R S b
a s e

d ;
Fa

u
l t di

a g n o s
i
s
.

1 I
n t 】, :心U Cti o n

A s a
rna in- strea m Pro duet of eon struetiona l

ma
ehinery

,

h y d
r a u

l i
e e x

ca va
t o r

P l
a

y
s a n

i m P
o r

ta
n t

ro l
e

i
n e o n s t r u e t

i
o n o

f i
n

d
u s t

ri
a

l
a

nd

e
i vi l b

u
i l di

n
g

s ,

t r a

ffi

e
fa

e
i l i

t
i
e s ,

wa

t e r e o n s e

rv

a n e
y fa ci l i

t
i
e s

,

h y d
r o e

l
e e t r

i
e

f
a e

i l i
t

i
e s a

nd 而litar
y fa eilities

.
W ith

the sustained developm ent ofthe national
eeonom y

,

t
h

e
d

e 幻n a n
d

s o n e x
ca

v a
to

r
侧11 inc rea ses by a 侧de

m argin yea : by ”a
产

‘〕
.

I
n

2 0 0 4
,

t
h

e
p

r o
d

u e t
i
o n

v o
l
u

m
e o

f
e x

ca

v a t o r
i
n

C h i
n a r

ea

e
h

e
d 2 7 5 0 0

s e t s
,

a e e o u n t
i

n
g fo

r
2 7

.

8 %

o
f

t
h

e
p

ro d
u e t

i
o n t

h
r o u

g h
o u t

t
h

e

wo

r
l d

.

A
t P

r e s e n t
,

t
h

e
i
s s u e s r e

l
a t

i
n

g t o

e n v
i
r o n

m
e n t a

l P
ro

t e
ct i

o n a

nd

e n e r
g y

e o n s e r v a t
i
o n

h
a v e a r o u s e

d
a

g
r e a t

d ea l
o

f p
u

b l i
e e o n e e r n

.

A
s a

r e s u
l
t

,

h i g h
e r r e

q
u

i
r e

m
e n t s a r e

p
u t

f
o r

w
a r

d
o n

r e
l i

a
b i l i t y

,
e e o n o

m i
e e

ff i
e

i
e n

cy

,

f
u n e t

i
o n a n

d

a u t o

rna

t
i
o n o

f h y
dr

a u
l i

e e

xca

v a
to

r
.

T h
e

h 州
raulie

exca vator Presently a
vai lable on th e 口进r

k
e t ,

h
o

w
e v e r ,

一

h

a s
t

h

e

fo l l

o

初
ng di sa dvanta ges:

( 1 ) 助w degree of auto
tna

tion: W hen using

hydraulie e
xca va tor to leveluP a field or dig a diteh ,

s
i
n e e t

h
e

d
r

i
v e r

ha

s t o e o n t r o
l

t
h

e
b co m

, 日幻的 a n
d

b
u e

k
e t s

im
u

lta
n
eo

u s
ly

,
t
h

e
i
n t e n s

i
t y

o
f h i

s
l
a

bo ur 1
5

r e
l
a t

i
v e

l y hi g h

, a

nd
h

e
1
5 a

l
s o r e

q
u

i
r e

d
t o

b
e

w
e

l l

s
k i l l

e
d

.

( 2 )
W

h
e n t

h
e

h y d
r a u

l i
e e x

ca
v a t o r

1
5 r u n

ni 雌
,

i f
t
h

e

P
o

w
e r a

b so

r
b

e
d b y t

h
e

h y d
r a u

l i
e s

y
s t e

m
e x e e e

d
s

th

e

r a t e
d

po

wer

o
f

t
h

e e n

gi

n e
,

th

e e

ng
i

n e

侧11sta ll and
even stoP

.
In sueh ca se ,

t
h

e o
P

e r a t
i

o

na l

P
e 汀ortr进n e e o

f
e x

ca
v a t o r

ca
n ,

t
b

e
b

r o u
g h

t
i

n t o
f

u
l l

p l
a

y

,
a n

d
t

h
e

f
u e

l co

n s u
m p t

i
o n

诫11also inerea se.

(3 ) O w ing to its eom p lica ted strueture and th e

ext rem e oPera ting
en vironm ent ,

h y d
r a u

l i
e e x

ca
v a t o r

e

nj

o
y

s a r e
l
a t

i
v e

l y hi g h f
a u

l
t r a t e

.

W h
e n e v e r a

fa
u

l
t

o e e u r s ,

ma
i
n t e

na

n e e
p

e r s o n n e
l h

a v e t o

ma
k

e
g

r
ea

t

e
f f

o r t s t o
i d

e n t
i f y t

h
e

ca
u s e o

f fa
u

l
t

,

w h i
e

h m ea
n s

t
h

e e x

ca

v a t o r
w i l l b

e o u t o
f

s e r v
i
e e

fo
r

l
o n

g t
i m

e a n
d

t
h

u s t
h

e u s e r

诚11ineur hug e eeonom ie losses
.

(4 ) S inee th e e
xca va tor ca n ,

t
b

e
b

r o u
g h

t u n
d

e r

r e

mo

t e

mo

n
i

t o r
i
n

g
a

nd
ma

n a
g

e
m

e n t
,

t
h

e r a t
i
o n a

l

d i
s

p
a t e

h i
n

g fo
r e x

ca

v a
to

r

ca

n
,
t

b
e r

ea l i ze d
a n

d
t

h
e

n e e
d

s o
f

mo

d
e r n e o n s t r u e t i

o n

ca

n
,
t

b
e s a t

i
s

f i
e

d

.

T h
a n

k
s t o t

h
e e x t e n s

i
v e a

p p l i ca ti
o n o

f
e

om

p
u t e r

t e e
h

n o
l
o

g y
an

d i
n t e

l l i g
e n t e o n t r o

l
t e e

h
no

l
o

g y
,

co

n s t r u e t
i
o

na l

rna

e
h i

n e r
y h

a s
d

e v e
l
o

p
ed f ro m

h y d
r a u

l i ca l l y- co

n

tro

l l
e

d
t y P

e t o
d i gi ta l i ze d

t

yP

e

w h i
e

h 1
5 o

f
s

i m P l i fi ed

s t r u e t u r e ,

ea

s
y t o

co

n t r o
l

a n
d

mo

r e
i
n t e

l l i g
e n t

i
z e

d

.

Fo

r e

xa m p l
e ,

t
h

e
P

C3
o o

h y
dr

a u
l i

e e

xca

v a t o r rr 以n u
fa

e tu r
ed b y J

a P a
n- b

a s e
d

K O M A T S U
o
b 面

ns 3一

d i m
e n

si
o n t r

aj

e e t o r
y

e o n t r o
l

a
b i l i

t y w i
t

h
t

h
e

h
e

l p
o

f
t

h
e t

i l
t

ed

a n
g l

e s e n s o r s

m
o u n t e

d
a t

i
t s

b
oo

m

, a

rm

a n
d b

u e
k

e t , o t h
e r

h y dr
a u

l i
e e

xca
va

t o r s

ma

n u
fa

e t u r e
d b y V O L V O

,

C A T

,

K O 侧护LT S U and H IT A C H obtain the rem ote

mo
ni tori n g ability thanks to the G P S

mo
u nted

.

T h e intelligentize d hydraulie exca vator 15 highly

intelligentize d
, a u t o r n a t e

d
a n

d i
n

fo

rma

t
i
o n

i ze d

.
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比I
n
ly

e
m bo d ied i

n
th

e
fo ll

o
初眼

aspeets: It ca n ca rr y out auto
ma

tion ; it rea lize s the

traj eetory eontrol fo r w or拓叮 叫uipm en t, i t
r
ea l i

z e s

t h
e s e

l f-
a
da P t i

n g
po w

e r

ma
t e hi

n g co
n t r o

l b
e t w ee

n

e n
gi

n e a n
d h y d ra

u
l i
e p u

m p ;
i t ca

n
ca rr y o u t r e

mo

t e

d
a
ta t

ran

s
而

ssion , r e
m

o t e

mo

n
i
t o

ri
n

g
a n

d
r e

mo

t e

ma

n a
ge m

e n t , i t ca
n

ca
r r y o u t fa ul t di

a g n o s
i
s a n

d

m
a
i
n t e

na
n e e

.

2
Co

m p 哈iti on of ln tel li 罗n吐双月

E xca va for sss
te m 珑

.2 反h
ema

tie diagr 田旧 o f co
n tro ll

e r

A
s

ind ica
te d i

n
Fi g

.
l

,
t
h

e
i nt

e
l l i g

e n
ti

z

ed h 州ra ulie

e
xca va tor sys tem 15 eom POsed ofa co ntro ller , a

G P S

( G l
o

b
a

l
PO

s
i
t
i
o n

S y
s t e

m )
,

G P R S (

Ge

n

era

l P
a e

k
e t

R
a

d i
o

Se

r v
i
e e

)

, a r e r n o t e s e r

ve

r , a r n o n
i
t o r , a

因rta ble fa ult di 昭no
sis syst

em
and etC.

咙
.1 Co m卯

sit
ion

of

h州ra ul ic
~

va to r
inte】1运entized
rsystem

2
.
1 ( 劝n t洲目】er

As
in d ica ted in F ig

.
2

,
t
h

e

co

n t
ro l l

e r
1
5

co m 卯
sed of

aignal a叫uisition
mo

dule ,

卯w er
dri

ve
mo

dule ,

mo

ni to

r
m

od

u
l
e a n

d G P
s/

G P R S m
o

d
u

l
e , a

nd
ta k

e s

a
di

gi
ta l

s
i g

n a
l p

roc

e s s o r

( D 6 P )

a s
i
t s e o r e e o n t

ro l

u 垃t [2〕
.

It
s s

ig
n a

l
a e q u

i
s
it io n m ed

u
l
e

m ea
s
ur

e s th
e

tilt ed
a
呢le ,

p
r e s s u r e , s

P
e e

d
a n

d
t

em

p
e

ra
t u

re

t
hr

o 呀h periphera l se
nso

rs, a n
d

t
h es

e s
i g

n a
l
s

are

s e n t t o t
h

e

co

n

tro

l l er
a

ft er g
o

i
ng

t
h ro

u
g h

a

na
l
o

g-

di gi
t

co

n v
er

s
i
o 几 In thi s

wa
y ,

th

e

rea

卜tim e

in fo n刀a ti
o n a

bo
u t th

e e x C a v a
to

r
1
5 o

b tai
n
ed

.

T h
e

mo

n
ito

r
1
5 u s

ed to d i
s p l

a y th
e

m
a
i
n o 沐rati呢

Pa
ra
me te rs sueh as engi ne speed

,
t

he

e

眼ine 01 1
tem Perature , e n

g
l n e 0

1 1 P
r e

ss
u r e a n

d

coo

l i
ng

wa

t e r

t e
m p er

a t u r e
,

to di sP l
a

y fa
u

l
t

co d
e a

nd gi ve an

a
l

arm
o n t

h
e

b
a s

i
s o

f
t

ha

o
P

era

t
i
ng co

n
d i ti

o n s o
f th

e

e

xca

v a t o r
,

a n
d

t o
di

s
p l

a
y

r

ea l-
t

i m
e

i
n

f
o

rma

t
i
o n

a

bo

u t

po

s
i ti

o n a n
d g

e s t u r e o
f b

u e
k

e t
i

n t
h

e
fo

rm

o
f

d i gi
t o r

fi g
u r e

·

Si

n e e
t

h

e

co

n
t

ro
l l

e r

co

rnrn

u

ni
ca

t
e s

wi
th

o
t

h er
Pa

rt
s

i

n

C A N ( 伪
ntro l A rea N etwo

rk) mo de , a
l
o t o

f

初
re has bee n dispen sed

, a

nd

t
h

u s t
h

e 5
1 9 汕1

一

co

n

tro

l
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reliability an d anti-interf erenee ca Paeity have been

im Pro ved
.
T he C A N bus w hieh 15 adaPta ble to the

oP
era

ti飞
envi ro

nme
nt of hyd

raulic e
xca va to r

ensures that the co ntro l ca n be carrled out in a rea l
time

,

fi
e 范ble an d e x P and

a b le w a y a
nd ma

k e s it ea
sy

fo r th e co
n tro lle r to fo

rm
a m u lt卜co

n tro ller n et、v o r
k

to g e t h
e r

诚th other peri Phera l devi ees. Sinee the

C A N bus a
do pts the m essa 犷based eneoding

me
thod and the priorit犷based no

n d e stru ct iv e b u s

ar b i
tra

tio n teeh no lo g y
,

i
t e

nj

o
y

s
h i g h

a n t
i

-

i
n t e 班erenee

ca pad ty ,

h i
gh

r e
l i

a
b i l i

t y
a n

d
r e

l
a t

i
v e

l y

h i g h
r

ea l-
t
i

me

ca p
a e

i
t y

.

Th

e

co

mm

u n
i ca

t
i
o n

p
r o t

oco

l
o

b
s e r v e

d b y C A N b
u s

m
e e t s

S A E J 1 9 3 9

,

th

e
p h y

s
i ca l l

a
y

e r o
f C A N b

u s

me

e t s
S A E J 1 9 3 9 /

1 5

,
t
h

e

cornm

u
ni ca

t
i
o n r a t e o

f C A N b
u s

1
5

2 5 0 K b i
t
/

s
,

an
d

t
h

e t e

rm

l
n a

l re
s

i
s

ta
n

ce
o

f C A N b
u s

1
5

1 2 o n
[

3 〕
.

Fo
r th

e p u r p o s e o
f m

e e ting
th

e r
eq

u
i
r

eme

n t o n

e o
m f

o
rta

b l
e o p e

ra t i
o n ,

t
h

e
i

n t e
l l i g

e n t
h y d

r a u
l i

e

e

xca

va to
r

1
5 四uipped 初th a co ntro l han dle desig ned

in aeco rda nee
侧th the Pri nci

Ple of h uma
n

engi
nee

ri ng A s indica ted in Fi g
.
3 ,

an

o
p t

i ca l
t 即

e

no n- co ntaet sw iteh 15 m ount ed on the co ntro l

ha nd le
.
T hro ugh tha C A N bus ,

t
h

e s
i g

na
l

r e
l
a t

i
n

g

t o t
h

e
di

s
P l

a

ce m
e n t o

f
t
h

e e o n t r o
l h

a n
d l

e a n
d

t
h

e

s
i g

nal

o
f

t
h

e o
p t

i ca l
s

诚teh ar e sent to the

co ntro ller
.

T he bu ttons on the eontro l handle are

used to seleet oPerati吧 m od
e. If the ma

nual
oPera ting

mo
de 15 selec ted

,
t

h
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b
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