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Abstract: These days the injection molding work and press work are in the trend of needing the precision

control of position and pressure in a high speed. On the other hand the digital computer technology is

developing rapidly. And recently the digital servo controller using micro controller become to be used more

broadly, because of the merit of digital communication. In this study the sequential control of hydraulic system

switching from position to pressure and to position is tried using the HACD(Hydraulic Axis Controller Digital

for electrohydraulic drives) which is manufactured by BoschRexroth. Through this,

the possibility of the

precision sequential control using the digital servo controller HACD is examined.

# 57

oleld 14 1AW A

AoME F& AEdT. ARPAZE LSHAA, &
WA 2 sAFA7171 Sl Aok L 9fol A7)
MEEHE Agsts WRlol St o] W2 59
5 WAl AlZ 5o AFAYE &8s A5l
ettt 1y ME $& A8 sHHARAA R
e 7197 EaeiA L A7 Ados E 3

A A=l Aol AUt

Hed: 201198 04€ 11¢

AUE@AAA) © @77 &R

LR P Tl

E-mail : daeho22@kut.ac.kr, TEL : 041-560-1149

829 ¢ BEvleasTda ARG AFR

o
of¢
Ol

o N = @ to gy (mom O o rfr

g golFdoly 24 o 432
ZHzoHe AAAAE sturt AlFe] %

FEA7171 A Ao E 3. w%zlﬂl
07 bRl 2 Aests Wde gulae
Abgete WS A9 HES AA ste W
gA HAE Agste Y S S
zy 29 FHAAAAZE
WIA, 28 5] o FUA
Aotste Zee Fo
o= 3k W3
ol AHgE 3
51 Lol UJrE} HZAe ®

io_l.‘
g X ool
R} mlm br

°

0]
AR

41 =
=
(&
SCe)
Ky

o 9

« of T2 fo

-

[

i)
oﬁléP’
oy
jg:\9

ﬁl‘

_|>:‘
N
o

)

N

N
o
l o
re
ik
e
s

N

= (&

iuf [kl
ot
e
i)
N
i}
o
=[]
o

I

-/
£

&

m\‘l
ﬁ
L
XN
i)
o
1>
o
il
L
ok

> Oko
-
:{o
_,@,
:\o
>
ofr
ol
)
fu)
XN
i)
o=

& AN ZRE AP E

e
ofo
ok
£

O o of @ 2 M oox i =i é (> o

o
Hu
fu ol

ofo
_E,
R
i
N
i
lo
=
(3
o

>

O JOFA|AEISHS|X| 2011. 6 29



FhdSA ol 71 (HACD)E AHE S 912 3 & Ao

o 91X =& dEd td AdFE FHHSE F3  Table 1 Main dimension
of gh oY .
B AT A mad sz o] AZE ALs Items Specification
5 OgAgga AJRAEEH  $ATFEA o] Model PV7-17/10—14RE01MCO—16
HACD(Hydraulic Axis Controller Digital for Stroke Volume 12cc/rev
electrohydraulic drives)& AH&3td FUA2H Pump M?%T/Ium 1800rpm
AA D FEe A Ao E AESAT ol F Maximum 21 1/min
sto] FhAE7] 2 Rk ZEa SelA OAE A Flow
HAo17]11 HACDS A9 g o] AhdeAbA o Model 4WRPEH6
o] 7tedE ZASHATH Size NS 6
Valve Nominal Flow 12 Vmin
2. AME AR Ql gid AP=3b5bar
Type Servo solenoid Valve§
with on board electronics
21 AgERo He . 25mm X 16mm X 300mm
AR o] NFEE Fig. 10, FLALL Table | Ylinder Load 15 kel
1ol Yepdth A8 Hz= ety e] F22 ) Pressure HEDE10A1( 7, = 100 bar)
ALHLE 12cc/revol™ HU FHFFEF2 21 Y/min©] Sensor Displacement SSI(Digital Sensor)
t}. Fig. 291 UrE‘r‘ﬂl WHE NS6w 9 ¥E &4 o
T wale 799y HlgAowrg SRR
SO I ns B s sgel §4 22 HACDS BODAC
Jb ST En ohywly oo AAH A ARG HACDS] A4 RS Fig. 3 (@) AR
Yo ol ~Eo mumAss Hests ga BT Id] UEhd niek o] HACDE ICH
7} TAE 0] gtk AU BARE 15kefr} A2 22 AAEH gALRHoR A5TF AR HE A
go] 2202 A= Ay W= A=A HAo}7]olt}, HACDE= 875 = 5543 Ao 3F

A BF4 Q) SSI(Serial Synchronous Interfacer)E& Ak A ARBES BEE 7H_E"J R R A
g3be] mEw sg=y oMY= +00lmmeld. Se T80l Zhedtth BE BYeln, £k Al
a1 Auyg oo gdHMEs| S ALde e Tee TS T g SRS A, £ 4E/3
W stk HACDO AL Aede Wels gteds AdgE EF FIT F e 7IsE /AL U
s wol AFE A s} MAE A AAF BODACBosch Rexroth

Operator Interface for Digital Axis Controllers) 4

Pl

B T‘m Digital Sensor
' ﬁ SS|{Serial Synchronous Interface)

Py
| 300mm

Process Comand Generator

Output Adjustment

\ Position
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Fig. 1 Overall circuit




Fig. 2 Photo of the high response proportional
valve
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(a) Total view of the HACD (b) Front panel

Fig. 3 Photo of the HACD and front panel.
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A A7y FAE 93 2=W 2 (Profibus,
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Fig. 4 Structure of the BODAC controller
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Block 1 Block 2 Block 3 Block 4 Block 5
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Fig. 6 Commend block structure
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olw] ¥W3}&2 1000bar/sZE T} Table 3 P,,D gain obtained by the Ziegler-
£ 70 AE EFA =1L (blocké Dwell Nichols method

Finish® &% 694 AA3 " {FAAZE 327} p - —
Aystd AdY Py 4¥E SharZ FAAZIG W YRR e
3}-&2 1000bar/s® ¥t} o|w] P& Shar® Ao K, 25 125 P=11.25 70
A7IE P9 stEo] Py Bt w4 Hi weka A9 7 0048 1=330.83 D-0072
U fxgo] TX8HA WE Fad g & BEIER)) P-174
22 9% EdA 24L ARDT. dHA A K | s |0 1-067
92 A2 dol7t7] Y= AR 22 AL 7200365 ' D=0.075
4 A9 W s=w 435 FBIS ¢lo] =9 e P-2475 P
o 283 BE oA LS2E TommE 44 sk, f”ogfs P2 s ;90402;57
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AA e WS AN = E2o|T), o2 Yehde. w4 g (Correction) > £ E S

22 9 A% E¥A =zAe (BLOCKR| SHFEA nAHE gloz Aoprld A= 9
RAMPIDONE)e|® BE g4 #4a (CMp= A2dd 2dez Yefisic se sof 2 4
FBDol H9< o Ay AYE 30mm Y2 o] AME(Actual)e HHdo=  Yehldd. HR3HE
T (Command)& 28] 1(StD)3} 2(St2), 6(St6)ell Al 2+

ZF 150mm3% 230mm, 30mmzZ Al d4o = Fo
A}, 2 Ak (Correction)S AR A=Zo wet o

£ 1~9 9 F&dA Ad AL PARIO] 1
7399 Ziegler-Nichols ¥H o 93 e FHZ
|

l
g Hgstd AP FPsige. wEAo B AT JerlE Zded 25 1SthedA ddr e
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go] Az A£AH AEe s He QA AVIME FEIE VA 2R Hef w2l g &
K,< 23 1 AFqAY F7] 7.& Fo} Table E7F A Eo5A ok Fig. 7oA=& PARIOl 1
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Table 33 2T} Phars A H1 mebA B FHE FHo
3. AEII%=-II ﬂjl_l. aj _Tl_iél‘ ------- Command
""" ‘.‘ Cormrection
\“ ----- Position |4
Fig. 7l PAIS 1, TAIS) 008 HAH A9 ~
Table 2 Ziegler-Nichols method finding optimal P,I,.D E \‘
gain based on K, and 7, H |
z Y 6
Controller N
type Kp ]-;l Tv K[ KD R\“
I R
p 0.5K,, - - - - e
PI 0.45K;,, | 0.85T, - KJT | - ¥ 6 8 T
Time(sec)
PID 0.6K,, | 057, | 01257, | K,/T, | KT, . - )
Fig. 7 Position control (P gain: 1)
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Fig. 8 Pressure control (P gain: 1)
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Fig. 11 Comparison of Digital sensor(SSl) and

analog sensor
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