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TOM TAT

Viéc diéu khién chinh xac vi tri co cAu trong may néng nghiép 1a nhiém vu quan trong nham phat huy néng suét,
chét luong 1am viéc clia thiét bi. Trén co s& két qua khao sat mé hinh mé phéng cac dang mach ngudn ctia hé thdng
thay Iwc, bai bdo dwa ra phuong an két cAu mach ngudn cho hé théng thay Iyc didu khién vi tri ding trong néng
nghiép nham cai thién tinh chét didu khién va phu hop véi didu kién san xuét tai Viét Nam.

T khéa: Diéu khién vi tri; may néng nghiép; truyén déng thly Iwc.

Selection Source Circuit Structure
of Position Hydraulic Control System Used in Agriculture

ABSTRACT

The exact control of machanism position in agricutural machines is an important task to improve the capacity
and quality of the machines. According to results of the survey on imitative models of source circuits in hydraulic
system, the article provided soluttions for source circuit structure in position control used in agricuture to improve
controlling property suitable for production conditions in Vietnam.

Keywords: Agricultural machines, hydraulic system; position control.

1. DAT VAN DE

Diéu khién vi tri ctia co cAu chdp hanh la
nhiém vu rit quan trong trong lién hgp may
néng nghiép. Vi tri chinh x4c ctia co cau chap
hanh anh hudng rat 16n t6i chat lugng hoat
d6ng canh tac cia lién hgp may (LHM). May thu
hoach cin phai diéu khién chiéu cao cit; may
cay cAn phai diéu khién d6 sau cay cho pha hop
véi diéu kién canh tac va yéu cdu néng hoc; may
kéo va lien hgp may thu hoach diéu khién van
téc théng qua diéu khién ti s8 truyén cta bd
truyén dong vo cap.

St dung hé théng thay luc dé diéu khién vi
tri cd c&u chap hanh c6 nhiu vu diém nhu: lyc
diéu khién 16n, do tin cay trong hoat dong va
tudi tho cao (Nguyén Céng Thuat va cs.,

110

2013a).. Mic d6 phiic tap cta két cau cia mach
thiy luc anh hudng dang ké t6i gia thanh cta
thiét bi (Will et al., 2008). Hé thong thuy luc
v6i van tuy dong va ngudn ap sudt st dung
bom diéu khién duge thé tich lam viéc la
phuong an lyga chon thich hgp cho cac ing dung
diéu khién vi tri (Reiner, 2009). Hé théng diéu
khién nay c6 gia thanh cao, khong phai la lua
chon tét cho may néng nghiép. Déi véi nhiing
thiét bi c6 chi phi ché tao khéng 16n va khong
d6i héi qué cao vé chat lugng diéu khién nhu
may néng nghiép, viéc ting dung mach thuy luc
st dung van d6éng ngét dién ti va ngudn ap
suét 1a bom khong diéu chinh dugc thé tich 1am
viéc dé diéu khién vi tri clia co cdu chap hanh
14 phuong 4n kha thi (Nguyén Céng Thuat va
cs., 2013b).



2. PHUGNG PHAP NGHIEN CUU

Mach thiy lyc diéu khién vi tri véi cac dang
ngudn cé ban dugc mé hinh héa bing cac quan
hé toan hoc. Trén co sd phan tich méi quan hé
c4c phan tu trong hé thong xay dung mé hinh
hoan chinh ctia mach diéu khién va mé phéng
bing phdn mén Matlab-simulink dé khéo sat
tinh ch4t diéu khién ctia cac mach nguén thiy
lyc. Sy anh hudng clia két cdu ngudn thuy luc
dén tinh chat mach diéu khién duge phan anh
théng qua két qua khdo sat mo hinh tit dé lua
chon ra két c&u mach nguén hgp 1y cho mach
diéu khién vi tri.

2.1. Mach nguén luu lugng (Q = const)

* 8 @6 mach (Hinh 1)

Van Vpg diéu khién luu lugng Q, theo yéu
cau; Van phan phéi 3/3 c6 vi tri trung gian (0)
théng dudng d4u khong tai vé thung; Van Ppq
giit cho ap sudt lam viéc ndm trong giéi han
cho phép.

Khi van Qpq 6 vi tri trung gian, bom hoat
dong 6 ché& d6 khong tai (p, = 0), ¢ hanh trinh

Nguyén Trong Minh, Buii Hai Tridu, Nguyén Céng Thuat

day toan bo luu luong Q, dua téi xi lanh va ap
sudt tang tit 0 dén p,.

* X4y dung m6 hinh m6 phéng

M5 hinh hé théng duge xay dyng trén co s6
két ndi cac thong s6 cia md hinh toan cic phan
th. Thong s6 didu khién 1a vi tri cla van phan
phoi (dién tich luu théng cia van) thong qua
xung dién diéu khién (Hinh 2).

Hinh 1. So @6 mach nguén luu lugng

Ghi chui: Ppq - Van gidi han ap suat; Vpg - Van tiét Iuu; @,p,
- Luu Iugng, 4p suat bom ddu; V,- Thé tich 6ng din; Qpq -
Van phan phéi 3/3; Q,.p, - Luu lugng, ap sudt vao xi lanh; m
- Khéi Iugng ddy.

Hinh 2. M6 hinh mé phdng

Ghi chi: 1- Nguén ap sudt; 2 - khuéch dai va L‘huyé}l doi; 3- Van diéu khién; 4- Xi lanh
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2.2. Mach nguan ap suat don gién Ghi chii: Qy,p, - Luu lugng, ap sudt bom dau; Q,,p, - Luu

* So d6 mach (Hinh 3)

Tugng, p sudt vao xi lanh; m - Khéi lugng day.

Van ap suéit dé giéi han ap sust P, dong
thdi cling tao 4p sudt ngudn: Py= Ppg= Puax- Van
phéan phéi c6 vi tri trung gian (0) 1a vi tri chén.
V6i k&t cdu nay, khi khong hoat dong van phai

chi phi nang lugng dé duy tri ap suét ngudn.
* Xay dung mé hinh mé phéng

Tuong td nhu mé hinh nguén luu lugng
khéng d6i, ngudn ap sudt don gian c6 ap sudt
tac dong thudng truc 12 ppg= Puge. M6 hinh mé
phdng ngudn 4p sudt don gidn dugc thé hién
trén hinh 4.

Hinh 4. M6 hinh mé phdéng nguén ap suit don gian

Ghi chii: 1 - Khuéch dai va chuyén déi; 2- Van diéu khién; 3- Xi lanh

2.3. Mach nguén nhay tai (LS) co hoc Trong mach nay:
* 89 @6 mach (Hinh 5) Van LS giit do léch ap truéec va sau van
. khong d6i (Apys = const); van phan phéi cé vi
?1’ tri 0 1a vi tri chan. Khi & vi tri 0, trang thai
1 0] 2 3 tinh: p, = Ap,s = (Kpp4,,0,)° . Khi chuyén sang

vitri 1: p, = pig = po- Apyg
Khi khong lam viéc (van phan phéi 3/3 &
vi tri 0), bom dau chi lam viéc véi ap sudt

bing ap suét Ap,, do @6 chi phi cong sudt
khéng tai thdp hon so véi mach ngudn ap
suidt don gian. Mé hinh ctia mach nguén LS
tuong tu nhu mach nguén ap suét don gian
Hinh 5. So d6 mach ngudn LS co hoc (Hinh 4).
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3. KET QUA VA THAO LUAN
3.1. K&t qua khao sat

M6 hinh mé phéong mach thiuy lyc didu
khién vi tri dugc tién hanh khéo sat véi thong s6
vao 14 cac xung dién diéu khién van phéan phéi,
d6 dai xung diéu khién quyét dinh thdi gian md
van dé cung cdp dau (x4 diu) vao (ti) xi lanh
thiy luc; thong s6 ra 1a luu lugng, ap suat vao xi
lanh thiy lyc va hanh trinh ctia piston (vi tri
diéu khién). K&t qua khao sat véi cac thong s6
gidng nhau giiia hai mé hinh dugc thé hién trén
cing mét d6 thi @& thuan lgi cho viéc so sanh
(Hinh 6).

Khi c&p ddu (van phan phdi § vi trf 1): 0 he
théng ngudn &p sudt don gian, ap sudt trong xi
lanh ting tic thi lam pitson di chuyén ngay; hé
théng nguén luu lugng cé hién tugng “chay
ngugc” nghia 1a ddu trong xi lanh chay ngugc vé
ngudn (do ap suét nghi bing khong) lam cho do
tré diéu khién ctia hé théng tang. Khi xa diu
(van phén phéi § vi trf 2), qué trinh dich chuyén
clia piston & dang ngudn la nhu nhau. O ving
tai trong thdp toc do dich chuyén cia piston
ngudn ap sust 16n hon ngudn luu lugng va
ngugc lai.
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3.2. Lua chon két cAu mach

Nguén luu lugng khong déi ¢6 uu diém gidm
tai cho bom dau & ché& d6 khong tai nhung ap
suét du khéi ddu khi dong mach thiy lyc bing
khéng nén hé théng khong 6n dinh. Ngudn ap
sudt don gian diéu khién én dinh hon nhung
phai chi phi nang lugng 6 giai doan khong tai &
mic cyc dai dé duy tri Ppg = Prmax-

Dé cai thién tinh chét mach didu khién
thity Iuc c6 thé thay déi két cdu mach ngudn luu
Iugng don gian dé tao ap sudt phan phdi khi
déng mach bang cach bé tri mach tich 4p nghia
la: binh tich ap két hgp véi van mét chiéu va
van 2/2 d ngudn cung cdp (Hinh 7).

Khi van 3/3 & vi tri chén (vi tri 0), 4p sudt
trong binh tich 4p da 16n md van tac dong thuy
luc 2/2 dé x4 dau vé thung, khi d6 bom hoat
dong & ché d6 khong tai. Khi van 3/8 & vi trf 1,
dau c6 ap sudt ti binh tich ap dua téi xi lanh,
khi ap suat tac dong giam van 2/2 & vi tri chin,
bom cung cadp dau cho hé théng qua van mot
chiéu. Van ap sufit nhdm giéi han ap suét
ngudn. Véi két cdu mach ngudn nhu vy, mach
thay lyc nay c6 thé cai thién duge tinh chét
diéu khién ciing nhu hiéu sudt hoat dong cua
hé thong.
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Hinh 6. K&t qua m6 phdéng

Ghi chu: 1 - Xung diéu khién; 2 - Luu Iugng vao xi lanh; 3 - Ap suat trong xi lanh; 4 - Hanh trinh piston;

* Nguén luu Iugng
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-/

Hinh 7. Nguén cung cip c6 mach tich ap

4. KET LUAN

Mb hinh mé phéng da phan anh kha chinh
xAc tinh chit ciia mach thiy luc diéu khién vi
trf véi cdc dang ngudn cung cdp khac nhau. Mo
hinh ¢6 thé duge st dung dé nghién ctu tiép
theo vé diéu khién vi tri.

Hé théng thiy luc véi van déng ngit va
mach nguén c¢6 bom diu khéng diéu chinh duge
thé tich lam viéc diéu khién duge vi tri co cau
trong may ndéng nghiép. Hé théng tac dong
nhanh, én dinh, chinh xac va c6 chi phi pha hop
véi diéu kién san xuat tai Viet Nam.

B6 tri binh tich ap nhim tao ap sudt tac
dong ban dau khi mé van diéu khién nhim téng
hop uu diém ctia mach ngudn ap suéit va mach
ngudn luu lugng dé cai thién tinh chit didu
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khién ctia hé théng va giam chi phi cong suat do
bom dau lam viéc & ché do khong tai khi khong
hoat dong.
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