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TOM TAT

Viéc diéu khién chinh x&c vi tri co’ cu trong may néng nghiép la nhiém vu quan trong nhdm phat huy ndng suét,
chét lwong 1am viéc cla thiét bi. Trén co sé két qua khao sat méd hinh md phéng cac dang mach nguén ctia hé théng
thay lwc, bai bdo dwa ra phwong an két cdu mach nguén cho hé thdng thiy lwc diéu khién vj tri ding trong néng
nghiép nham cai thién tinh chét diéu khién va phi hop véi didu kién san xuét tai Viét Nam.

Tt khéa: Biéu khién vi tri; may néng nghiép; truyén dong thay lwc.

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 cia co cdu chdp hanh la
nhiém vu rat quan trong trong lién hdp may
nong nghiép. Vi tri chinh x4c ctia ¢d cau chap
hanh anh hudng rat 16n téi chat lugng hoat
doéng canh tac cua lién hgp may (LHM). May thu
hoach cin phai diéu khién chiéu cao cét; may
cay can phai diéu khién d¢ sau cay cho phu hgp
v6i diéu kién canh tac va yéu cau nong hoc; may
kéo va lién hop may thu hoach diéu khién van
toc théng qua diéu khién ti s6 truyén cta bo
truyén doéng vo cap.

St dung hé théng thuy luc dé diéu khién vi
tri co cu ch&p hanh c6 nhiéu vu diém nhu: luc
diéu khién 16n, d6 tin cdy trong hoat déng va
tudi tho cao (Nguyén Céng Thuat va cs.,
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2013a).. Mtic d6 phtc tap ctia két cdu cia mach
thay lyc anh hudng dang ké t6i gia thanh caa
thiét bi (Will et al., 2008). Hé théng thuy luc
v6i van tuy dong va ngudn ap sudt st dung
bom diéu khién duge thé tich lam viéc la
phuong an lua chon thich hgp cho cac ting dung
diéu khién vi tri (Reiner, 2009). Hé thong diéu
khién nay c6 gia thanh cao, khong phai 1a lua
chon t6t cho may ndéng nghiép. D61 v6i nhiing
thiét bi c6 chi phi ché tao khéng 16n va khéng
doi hoi qué cao vé chat lugng diéu khién nhu
may nong nghiép, viéc ting dung mach thuy luyc
st dung van déng ngit dién tit va ngudn ap
suét 1a bom khong diéu chinh duge thé tich lam
viéc dé diéu khién vi tri cta co cdu chidp hanh
12 phuong 4n kha thi (Nguyén Céng Thuat va
cs., 2013b).
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2. PHUONG PHAP NGHIEN CUU

Mach thuy luc diéu khién vi tri véi cac dang
ngudn cé ban duge mo hinh héa bing cac quan
hé toan hoc. Trén co s phan tich méi quan hé
cac phan ti trong hé théng xay dung md hinh
hoan chinh cta mach diéu khién va mé phéng
bing phan mén Matlab-simulink dé khao sat
tinh ch4t diéu khién cta cac mach ngudn thuy
luc. Su anh hudng cta két cdu ngudn thuy luc
dén tinh ch&t mach diéu khién dugc phan anh
théng qua két qua khdo sat mé hinh tu dé lua
chon ra két cdu mach nguén hgp 1y cho mach
diéu khién vi tri.

2.1. Mach nguon luu lugng (Q = const)

* S0 d6 mach (Hinh 1)

Van Vp diéu khién luu lugng Q, theo yéu
ciu; Van phan phoi 3/3 c6 vi tri trung gian (0)
thong duong dau khong tai vé thung; Van Py
giti 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), d hanh trinh
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ddy toan bo luu luong Q, dua t6i xi lanh va ap
suit tiang tir 0 dén p;.

* X4y dyng mo6 hinh mé phdéng

M6 hinh hé théng dudc xdy dung trén co sé
két noi cac thong s6 clia moé hinh toan cac phan
tt. Thong s6 diéu khién 1a vi tri cia van phan
phéi (dién tich luu théng ctia van) thong qua
xung dién diéu khién (Hinh 2).

Hinh 1. So d6 mach nguén luvu lugng

Ghi chiu: Pp, - Van gidi han 4p suat; Vpg - Van tiét luu; Qy,p,
- Luu lugng, 4p sudt bom dau; V,- Thé tich éng dan; Qpq -
Van phan phéi 3/3; Q,,p; - Luu lugng, 4p suit vao xi lanh; m
- Khéi Iugng day.

Hinh 2. M6 hinh mé phong

Ghi chii: 1- Ngudn &p suét; 2 - khuéch dai va chuyén déi; 3- Van diéu khién; 4- Xi lanh
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2.2. Mach nguon ap suat don gian
* S0 d6 mach (Hinh 3)
! - \
L g R

Qo

Ghi chii: Qy,p, - Luu Iugng, ap suat bom dau; Q,,p; - Luu
Iugng, 4p sudt vao xi lanh; m - Khéi lugng ddy.

Van ap suét dé giéi han ap sudt P, dong
thoi ciing tao ap suit ngudn: p,= PpQ= Pmax- Van
phan phéi cé vi tri trung gian (0) 1a vi tri chan.
Véi két cau nay, khi khéng hoat dong van phai
chi phi ning lugng dé duy tri ap suét ngudn.

* X4y dyng mo6 hinh mé phdéng

Tuong tu nhu mé hinh nguén luu lugng
khong d6i, ngudn ap sudt don gian c6 a4p suit
tac dong thuong truc 14 ppg= Ppa- M6 hinh mb
phéng ngudn 4p sudt don gidn dude thé hién
trén hinh 4.
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Hinh 4. M6 hinh m6 phéng nguodn ap suit don gian

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

2.3. Mach nguon nhay tai (LS) co hoc
* S0 d6 mach (Hinh 5)

Hinh 5. So d6 mach nguén LS co hoc
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Trong mach nay:

Van LS git 40 léch ap truéec va sau van
khong d6i (Ap.g = const); van phan phéi c6 vi
tri 0 1a vi tri chin. Khi 6 vi tri 0, trang thai
tinh: p, ~Ap,s =(K,z4,,0,)>. Khi chuyén sang
vitri 1: p; = pi = po- Apy,

Khi khéng lam viéc (van phan phéi 3/3 6
vi tri 0), bom dau chi lam viéc véi ap suat
bing ap sudt Ap,, do d6 chi phi cong suit
khong tai thdp hon so v6i mach ngudn ap
suit don gian. M6 hinh ctia mach nguén LS
tuong tu nhu mach ngudén ap sudt don gian
(Hinh 4).



3. KET QUA VA THAO LUAN
3.1. K&t qua khao sat

M6 hinh m6 phdéng mach thuy luc diéu
khién vi tri dudc tién hanh khao sat véi thong s§
vao 1a cac xung dién diéu khién van phan phéi,
d6 dai xung diéu khién quyét dinh thoi gian mé
van dé cung cdp dau (xa dau) vao (ti) xi lanh
thuy luc; théng s6 ra la luu lugng, ap sudt vao xi
lanh thay lyc va hanh trinh cta piston (vi tri
diéu khién). Két qua khao sat v6i cac théng s6
giéng nhau gitia hai m6 hinh duge thé hién trén
cung mot dé thi dé thuan 1gi cho viéc so sanh
(Hinh 6).

Khi c&p dAu (van phan phéi 6 vi tri 1): O hé
thong ngudn ap sudt don gian, ap suit trong xi
lanh ting ttc thi lam pitson di chuyén ngay; hé
théng nguon luu lugng cé hién tugng “chay
ngugc” nghia 1a dau trong xi lanh chay ngudc vé
nguodn (do ap sudt nghi bang khong) lam cho do
tré diéu khién ctia hé théng ting. Khi xa dau
(van phén phéi & vi tri 2), qua trinh dich chuyén
cua piston ¢ dang ngudn la nhu nhau. 0 vung
tai trong thap téc d6 dich chuyén cta piston
ngudén ap suét 16n hon nguon luu lugng va
ngudgc lai.
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3.2. Lua chon két cAu mach

Nguén luu lugng khong d6i c6 vu diém giam
tai cho bom dau & ché& do khong tai nhung ap
sudt du khéi dau khi déng mach thiy luc bing
khéng nén hé théng khong én dinh. Ngudn ap
sust don gidn diéu khién 6n dinh hon nhung
phai chi phi nang lugng 6 giai doan khéng tai §
mic cuc dai dé duy tri PpQ = Pumax-

Dé cai thién tinh ch&t mach diéu khién
thiy luc c6 thé thay déi két c&u mach nguén luu
lugng don gian dé tao ap sudt phan phoi khi
déng mach bang cach bd tri mach tich ap nghia
1a: binh tich ap két hop véi van mot chiéu va
van 2/2 d nguén cung cap (Hinh 7).

Khi van 3/3 & vi tri chan (vi tri 0), ap suit
trong binh tich ap da 16n mé van tac dong thuy
luc 2/2 dé x4 dau vé thung, khi d6 bom hoat
dong 6 ché do khong tai. Khi van 3/3 6 vi tri 1,
diu c6 ap sudt ti binh tich ap dua téi xi lanh,
khi 4p suét tac dong giam van 2/2 § vi tri chin,
bom cung cdp dau cho hé théng qua van mot
chiéu. Van ap sudt nhiam giéi han ap sudt
ngudn. Véi k&t cAu mach ngudn nhu vay, mach
thay luc nay cé thé cai thién duge tinh chét
diéu khién cting nhu hiéu suit hoat dong caa
hé théng.
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Hinh 6. K&t qua m6 phéng

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

* Nguén luu lugng
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Q4

Hinh 7. Nguén cung cip c6 mach tich ap

4. KET LUAN

M6 hinh m6 phdng da phan anh khéa chinh
xac tinh ch&t cia mach thuy luc diéu khién vi
tri v6i cac dang nguén cung cap khac nhau. Mo
hinh ¢6 thé duge st dung dé nghién ctiu tiép
theo vé diéu khién vi tri.

Hé théng thuy luc v6i van déng ngit va
mach nguon c6 bom dau khong diéu chinh duge
thé tich lam viéc diéu khién dugc vi tri co cdu
trong may ndéng nghiép. Hé thong tac dong
nhanh, én dinh, chinh xéc va c6 chi phi phu hgp
v6i diéu kién san xuit tai Viét Nam.

B6 tri binh tich ap nham tao ap suét tac
dong ban diu khi md van diéu khién nham tong
hop uu diém ctia mach ngudn ap suit va mach
ngudn luu lugng dé cai thién tinh chéit diéu
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khién ctia hé théng va giam chi phi cong suét do
bom dau lam viéc & ché dd khong tai khi khéng
hoat dong.
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