GxFErATHEHR ATE ALE ppbd--70 20009 24

Higf|Zd g ee HAHAHEN
Pressure Control Characteristics of Proportional

< P2
Pressure
S -
S, N, Yun, Y.
Key Words

od =
[ |

Reducing Valve

=

Ham and J. D. Jo

: Proportional Pressure Reducing(¥]# 74, Pressure Control Pin(#=ZAH), Direct

Acting Type(&HEFH), Power Control(F A e])

Abstract | The purpoge of this study is to develop a new proportional pregsure reducing valve and
to verify the wvalidity of a new mechanism with pregsure confrol pin. The dynamic characteristics of
the object pregsure reducing valve wag gtudied by numerical analyvgis of the mathematical model
Also, static and dynamic characteristics of the new pressure confrol valve were tfested with a

testing gystem based on the test standard

F sl

TR

[
[
on
ol
A
T
e
i
=

AT A (']

P 2F R PEAY mHEASRNN - ¢/m]
P Edxol= F4EIN]
P 2EY 22y A {N/m]

CEHxolE 2= A[N/m]

DA E

YFF FFUEAFN - ]
N2y FFFHAS

L 2F ARY AFLEAFN - 5]

» 27r A H[MPal

C2E) Y8 B AeEe

o = [MPal

D Ay o= [MPal

D15 FF Y4 EMPal
ez TR fef A H (]
D718 4E S [m/N]

Hed: 20029 8E 17¢

G HAAA  KIMM 233971 d73
E-mail ! ysnf88@kimmrekr Tel {(42-868-7155
gog8 zAd : KIMM d @497 ed32

.M B

71ES 22
| = AjEete Fhol= FHEA AL
A s7HE T3, StEAFAd e FekE Clss
d A F2 ARl waEsts A
Bl 3 YR E ol o,
4A 2 AEVIAZR AE
= A A7, AEHET] F
A Aol Alz=" B $EHE dfF T4 R
ol
T A7 dBes s wAZgREE v
# Ed=o|=7t wlaEe HY Agotd HF
Fue Wee 19E AAJREEM €L BE
U4 BEeeSAgel dxekA Feie, 2F Y
HAEAS olgste ZUATIZ] dE fEAA
HAE FEEUA =deked FA Al
dras2 oHT #de Hasy HuH
23 Ads AT Hte® A3 fF dEdEs
WEsted 7€y 2F Yy AelE &34
HHe yEHLR & 5 gle e A
drabse] Aqtd Mz A 2HEE 4dA,
AR, SATAA ke ATAGFAE A
&5t Aldel R, J|E TEEH 4
Frotn e BT 20075

1=

|k
Az
o P

5ol olgAE T
At

2. ol 84
Fig. 19 £ 4704 dgoe se g=Ew A



oA viAZYEEY qREDE EAGAT & & orEe, AGE 27 AAdYE p ol A
Arel=st 7hEAa 2 2Fe] P TF T Asid gowd go] & £ glr

Ao ojsjx o] Foizic
o efsjA o]F |zt P_KfﬁKgPﬁKrPﬁKaPo -
¢« KstK+K,tK,+K,

Mo ¥R

Fsof—i— 1!82(5'62.9 _JC) = mfx‘f' Csx—i- kl(x—i— xm)
. . 1
+A PR x (1) q71A, K, Lo]t}
A7 N, g, B 2F D B déo|m, 8
i A, A@), AMme BYstd JEAF o
Ny & SEF 2Zge 2] wdels, 5 2 _”_ @), A sistel d=AT
o 234} Aeigd p,E BE telejades ¥
- #H3EH Fig. )
% ohex £ AAEE GG GSHE Fg. 2%k 2
By=0.43w(P,— P2 1.7
xol A Asd dad 2
K= by i— Ay * Po—(ky » Xy~ kywyp) +

0.43w - P, - x}/{ ms*+ C, - s+ By + by

+ (.43 - P}
A@DAA = vAsHwolE 4F AR, kb,

& HHAEd =l AL dehdrt
FEARANAY d%330L ded B

'\._,--H-’_
Fig. 1 Analvsis model of proportional reducing

’ V, dP,
Ca"Ao _IZO_(Pa_Po):_APm _gxf_ _ﬁo_ df valve

(e gy Reste 48 p 2 A7 FA 842 47 Runge Kutta® & o835t 5
Potglow, FAHg AR FFaEs e

st A4)st el o
K, P+ A e
o' aZ X
P,= K. S+i?3}={o (4 Apin 3.63af, A, 0omm, s, 0.03ke,

2 A =ZFAE) 8mm, g 3024N/m, p, 5MPa
A714M, K, = &2 2Euse wE 9H
oF k, 1843N/m, x, Zmm, x, 33mm,

Asols, K,——oe oty ~ZRe] QA g Lax (g m/N, p 860ke/m

P o 1o ZEolH CE oEARE
o doxt gol TE S5 Fig. 32 £=€9=EH0] 2Ubharrt HEE JEHAFE
V. dP
_ _ _ _ —i , Ea
Q= Qe Q= Q=g "~ )
AGAN e BE FTFRF, @ ANRF, ke
Q¢ Fa4%F, gt 29%e F3E dugE
Aoz olB& A EASW HEAHY 1A
i

& siek.

Cd°Adv-|20_(P5_Pa) Cd‘AaU-IZO-(Pa_Pr)_
cd—A,\/f';wa—P,)— o Aa\/%(Pa—Po)
v, d&, ®)

8 at Fig. 2 Control block diagram of the proportional
= Talal [= 5 5
4714, v, & elAgees Be) A A sressure redacing valve



= Thpsrolizal resulil

B s L Sy " e
o
= @
e
O
Y
13
oo e
rt
i
4
£ S o o v s s B b s b s o
EY iy Sl
i
O g ER L] iRl
Pt
L3
LT
*'a Tt &
@
‘ﬁs £, ) "
/"' FLE T § &% Lt g
M H
TR ;
L N

B BL Dha B Gim dowm s\-\s:zm{su LT RT R

ER

Fig. 3 Smmuation result of the proportional
pressure reducing valve
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Fig. 4 Test circuit for the proportional pressure
reducing valve

0
ra
|k

ol g %

o o E
of
Jn
oL
=
n |

U
Ou:.
ol
A

z
2!
L 1o

115 _||}j

T om

e e P Ao R o |

f
o,
N

5 E A

=

3
ARHoR AFPAS A%
TS BAE eRss
44 B A9 saET =Y, A%

Aoz 6&%% P

9@ APe 7R el E9R HlHE A
4 22 AFH HHe TARES HGT

41 HEN A" 2

Aeke e Aol

Table 1 Target performance

No. Items Per?fﬂ(iiilce

1 Hysteresis 5% below
Linearity 7% below

3 Resolution 2% below

4 Frequency SHz at 3dB
response 15Hz at 90 phase lag.
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Fig. 5 Steady of the
proportional pressure reducing valve

state characteristics
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Fig. § Resolution test result
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Fig. 7 Control pressure variation characteristics
according to supply pressure variation
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Fig. 9 Control pressure variation characteristics
according to oil temperatire variation
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Fig. 10 Step response test results
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Fig. 12 Endurance test results
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