Vietnam J. Agri. Sci. 2018, Vol. 16, No. 2: 161-167 Tap chi Khoa hoc Nong nghiép Viét Nam 2018, 16(2): 161-167

www.vnua.edu.vn

TRUYEN BONG THOY LUC BIEU KHIEN SO CAP CHO HE THONG NEO GIF
LIEN HOP MAY VAN XUAT GO RUNG TRONG VUNG BOI NUI C0 BO DOC CAO

Bui Hai Triéu', Nguyén Céng Thuat’, Mai Hoang Long”"

"Hoc vién Nong nghiép Viét Nam, *Truwong dai hoc Cong nghigp Viét - Hung
*Trwong dai hoc Sw pham Ky thudt Vinh Long

Email’: longmh@vlute.edu.vn

Ngay gti bai: 02.01.2018 Ngay chap nhan: 04.04.2018

TOM TAT

Viéc st dung lién hop may van xuét gé trén dat Iam nghiép c6 do déc I&n rat phd bién va can thiét & cac tinh
phia bac Viét Nam. N6 doi hdi sy an toan cho ngudi va cac thiét bi trong qua trinh st dung. Bai bao gi¢i thiéu mot
phuwong an diéu khién hé théng thay luc neo gil lién hop may van xuét gb trén dat 1am nghiép cé do dbc Ion. Ap
suét hé théng cé thé duoc gitr gan nhw khong dbi, khéng phu thudc vao didu kién chuy&n déng cla lién hop may
nhe tw déng didu khién thé tich bom. Cac tac gid da tién hanh md phéng bang phdn mém MATLAB/Simulink dwa
trén cac dir liéu can thiét. K&t qua md phéng mot sé tinh chat hoat dong va diéu khién cia hé théng cho thay luc
cang day t&i bién dong nhé khi van téc lién hop may thay dbi tir 0 dén 1,7 m/s, hao tdn cong suét va thoi gian tac
doéng khong dang k&, qua do tao co s& ly thuyét dé thiét ké ng dung hé théng trong thuc té.

Tu khéa: Hé théng thay lwc, didu khién so cép, tw déng diéu khién.

Hydraulic Transmission Primary Control
for Mooring Vehicle System Operated on Upland Forest Steep Slopes

ABSTRACT

The use of a combination of loggers on sloping forest land is common and necessary in northern provinces of
Vietnam. It requires safety for people and equipment during operation. The article presents an option for controlling
the hydraulic system that holds the timber logger on the sloping land. System pressure can be kept almost
unchanged, regardless of the machine's motion condition by automatically controlling the volume of the pump. The
authors performed the simulation using MATLAB/Simulink software based on the required data. The operating and
control properties of the system indicate that the torsion force is small when the machine speed varies from 0 to 1.7
m/s, the power loss and the duration are not significant. This provides a theoretical basis for the practical application
of the system.

Keywords: Hydraulic system, primary control, automatic control.

5 . R Nhugc diém ctia hé théng nay 1a ap sudt hao ton
1. DAT VAN DE qua van ting manh khi nha toi (Lién hgp may -
LHM xudng déc) din dén lam ting manh nhiét

do dau thuy luc.

Hé théng neo giii truyén doéng thuy luc dé
dam bao kha nang di déng, an toan, 6n dinh va
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hiéu qua coéng viéc van xudt go ring trong trén Dé han ché ap suat hao ton qua van diéu

dia hinh c6 d6 déc 16n da gidi thiéu trong mot
nghién ctu cua Bui Hai Triéu va cs. (2016). Hé
théng neo giit ¢6 thé tu dong diéu khién luc cang
day toi bang cach diéu khién ap suét trong hé
thong thuy luc nhd mot van diéu khién ap suét.

khién ap sudt, mot s6 nha nghién ctu
(Murrenhoff et al., 1998; Bombosch et al., 2003)
da thay thé bom diéu khién thé tich c6 géc lc
am dé hiut dau tit déng co thiy luc khi nha tdi
dan vé thung chta. Tuy nhién, viéc diéu khién
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Truy&n dong thdy luc diéu khién so cdp cho hé théng neo gitr lién hgp may van xuét gb rirng tréng ving ddi ndi co

do dbc cao

luc cang bang van ap suat van khong loai bd
duge cong sudt hao tén qua van, ngoai ra cac
dang van diéu khién ap suét ciing nhu xi lanh
diéu khién goéc 14c tac dong ap sudt 1a nhiing
linh kién thay luc khong dé kiém trén thi
trudng trong nudc.

Bai b4o nay gidi thiéu mot phuong an két
c&u c6 thé loai bd hao tén cong suit do nguyén
ly diéu khién va cai thién tinh ch4t hoat déng
cia hé thong. Viéc didu khién lyc cang day toi
cing dudc thuc hién nhd diéu khién ap
sudt,nhung théng qua viéc diéu khién thé tich
ctia bom hay con goi 1a diéu khién so cap.

2. VAT LIEU VA PHUONG PHAP

2.1. Xay dung mé hinh hé théng diéu khién
neo giw

2.1.1. S0 dé mach diéu khién thuy luc

Hé thong diéu khién neo giti LHM van xut
gb 12 mot hé thong thuy luc diéu khién so cdp
(Hinh 1). Ap suit cta hé thong duge gitt khong
d6i nho didu khién luu lugng ctia bom tuong tng

Khéc v6i cac hé théng diéu khién vi tri
thong thuong, st dung van tiy doéng, trong so d6
mach diéu khién thuy luc neo gii st dung van
déng ngit 3/3 dé diéu khién vi tri cta xi lanh
tac dong don. Dich chuyén cta piston xi lanh ty
16 thuan véi thé tich lam viéc ctia bom do d6 ty
1é thuan véi luu lugng cin diéu khién. Viéc st
dung van d6éng ngit din dén mot s§ uu diém
phu hop véi diéu kién hién tai nhu: gia thanh
hop 1y; it m&n cdm vé6i bui ban; mach khuéch dai
don gian khéng can bd chuyén déi U/I va yéu
cAu cong suit diéu khién nhd.

2.1.2. Xay dung mé hinh mé phong

M6 hinh mé phdng hé théng thuy luc neo
gitt LHM van xuat gb dugc xay dung trén co sd
cac phuong trinh can bang luc cta cac phan ti
trong hé théng.

- Phuong trinh can bang mé men truc toi
Jyo=M, —Mg—M,,
Trong dé:

J; - M6 men quan tinh cac phan ti chuyén
dong quay cua toi, dong co thuy luc qui dan dén

v6i su thay d6i ctia tai trong ngoai. truc toi;
t
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Hinh 1. So d6 mach diéu khién thuy luc neo git LHM van xuat go

Ghi chu: 1- Bom; 2- Van gidi han 4p suat; 3- Pong co thuy luc; 4- Toi; 5- Tich 4p; 6- Xi lanh diéu khién; 7- Van déng ngdt 3/3;
8- Cam bién ap suét; 9- Bé diéu khién ap suat; 10- Bé diéu khién vi tri; 11-Bo chuyén déi tin hiéu dién ap; 12- Diéu khién bé

réng xung; 13- Dong co diesel.
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@ - Gia tdc gée truc tdi;
M, M, M, - Mé men dong co thuy luc,

moé men can do luc cing Fg vA md men ma sat
trong hé théng.

- Phuong trinh can bang luu Iugng tir bom

Qy-Q + Qu + Qy

Trong do:

Q, - Iuu lugng tit bom;

Q,, - luu lugng qua dong co;

Q, - luu luong qua van déng ngét 3/3;

Q,; - Ivu lugng tich Idy.

- Phuong trinh can biang luu lugng téi van
diéu khién

Q= Q+ Qg

Trong do:

Q, - luu lugng qua xi lanh;

Q, - luu lugng tich liy trong xi lanh.

- Phuong trinh ting 4p suat

dp _ Qo . dp, _ Do

d V.p dt V.j

Trong d6:

p =P, - 4p suat hé thong;

Px - 4p suat trong xi lanh;

V, - thé tich dau trong xi lanh;

V, - thé tich dau tit bom dén dong co thiy luc

- Phuong trinh can bing luc tai can piston
cua xi lanh diéu khién

mv, =A,p, —F,—F,

Trong do:

m - khéi lugng chuyén dong tinh tién qui
d6i dén can piston;

F), - luc 16 xo tra vé ctia xi lanh;
A 2 . N <
F,. - tong luc ma sat ctia xi lanh va dia lic.
o P 9 A7 A AR P
- DPéc tinh cam bién, by diéu khién

Cam bién ap sudt: U, =K ;,.p

Cam bién vi tri: U, =K_S,

S
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Bo6 diéu khién: St dung bo diéu khién PT1
(Nguyén Cong Thuat, 2014).

KPR
= SR (U ~U
ps 1+TRS( y4\l p)
KPR
=S (U —U,).
sks 1+TRS( s0 sk)

A S 2R . . PR
Bé rong xung diéu khién xac dinh qua trinh
N L, N A 2 ~
thoi gian ctia tin hiéu diéu khién van phu thudc
chiéu cao cua tin hiéu U,,..

2.2. Xay dung so d6 khéi moé phoéong hé
théng thiy luc diéu khién

Tu cac quan hé vat 1y va toan hoc trén day
¢6 thé xay dung so d6 khoi mé phéng hé théng
thuy luc diéu khién hé théng neo gitt LHM van
xuét gb (Hinh 2).

3. KET QUA VA THAO LUAN

3.1. Khao sat hoat dong ctia hé théng thuy
luc diéu khién neo giit LHM van xuat g6

So @5 mé phong (Hinh 2) c6 thé chuyén dsi
thuan tién dé khao sat hé théng nhd phan mén
Matlab/Simulink. C4c théng s6 két cau va thong
s6 dau vao dudc cho trén co s6 mot xe van xudt
gd 2 tan trén nén dat doc 20° véi van toc v
1,7 m/s.

* Péng co thuy luc va toi

V=200 ecm®/vong; p,=U,,.K,, =300 bar; K,,
=60 bar/V; U,=5V; Ry=0,1m; J;=0,5
Kg.m?% K;; = 5.10* N.mm.s; C, = 100 N/m;

* Bom

Vomax = = 50 cm?vong; Ky = 10 emem; n, =
1000 vong/phtut; V,=1dm?% B =10°mm?%N.

* Xi lanh diéu khién
Ay =1200 mm?% K, = 10° Ns/mm; K; =
4.10* mm?(s.sqr(N)); Az = 31,4 mm? C = 100
N/m;

Ché& d6 lam viéc ban dau:

U, =5V; p,=300 bar.

Dé danh gia tinh chat hoat déng ctia hé
thong diéu khién thuy luc neo git LHM van
xuat gb lam viéc trén d6 doc, cAn phan tich dién

max =

S =30 mm; m =5 kg;
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Truy&n dong thdy luc diéu khién so cdp cho hé théng neo gitr lién hgp may van xuét gb rirng tréng ving ddi ndi co
do dbc cao

bién theo thoi gian cta cac théng s6: luu lugng, qua van phan phéi 3/3 tuong ting véi su thay déi
ap sudt, luc cang day toi va hao tén cong suét van té6c LHM (Hinh 3).

e

Qx

T,s+1 Tps+1

PR Kex —blBBXI ‘JEKR'AR"\J'AP'Sign(pR:p)

Ky dy /P,

A 4

Hinh 2. So d6 kh6i mo6 phéng hé théng thuy luc diéu khién neo giit
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Hinh 3. Dién bién thay d6i van t6c LHM khi van xuat gb
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3.2. Phan tich két qua

Hinh 4 trinh bay dién bién luu lugng qua bom
Q,, luu Iugng qua dong co Q,, va luu lugng qua xi
lanh diéu khién Q,. Luu lugng Q,, Q, thay d6i bam
theo van t6c LHM, luu lugng diéu khién Q, thay d6i
dang xung qua van déng ngét, cap luu luong cho xi
lanh diéu khién phu hop dé dich chuyén S,, qua dé
diéu khién Q, phu hop dé git 4p suét hé thong p
khong d6i khi téing van t6c LHM. Khi van téc LHM

200 T T T T
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gidm, qua trinh x4y ra ngudc lai.

Ap suét hé théng thay d6i khong dang ké
tai cac giai doan ting giam van téc LHM (Hinh
5). Ap sudt trong xi lanh diéu khién thay déi
trong khoang rong tuong tng véi su thay doi
van toc LHM, lam xuét hién hao tén cong sudt
qua van déng ngit trong giai doan diéu khién.
C6 thé giam hao tén coéng sust qua van nhd lua
chon hop 1y xi lanh diéu khién bom.

am
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Hinh 4. Dién bién luu lugng Q,, Q,., Qi
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Truy&n dong thdy luc diéu khién so cdp cho hé théng neo gitr lién hgp may van xuét gb rirng tréng ving ddi ndi co
do déc cao

x10%
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Hinh 6. Dién bién luc cang F,
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Hinh 7. Hao t&n céng suit qua van phan phéi Py = Q..Ap
Luc ciang F, thay d6i khoang 0,13 kN khi Mic du vAn con xuét hién hao tén qua van
thay ddi van téc LHM tit 0 - 1,7 m/s (Hinh 6), déng ngéit khi diéu khién luu lugng, tuy nhién

trong khi st dung hé théng thuy tinh diéu khién gia tri tuyét d6i clia cong suét hao t6n chi nhé
bing van ap suét, F, thay d6i khoang 0,5 kN. hon 200 W va xudt hién trong thoi gian diéu

166



khién x&p xi 2s, khéng anh hudng dén su tiang
nhiét d6 hé théng.

4. KET LUAN

Hé théng truyén doéng thuy tinh diéu khién
s6 c&p dé neo giit kéo tha LHM van xuét gb da
phan nao khéc phuc duge nhude diém cta hé
thong neo gitt st dung van giéi han 4ap sudt.
Viée giii luc cang day toi it thay d6i, khéng phu
thuéc vao chuyén déng ctia LHM da dugc thuc
hién. Luc cang day toi thay déi nho hon 4 1an
so v6i phuong an st dung van ap suit, gia tri
cong suét hao t6n nhé do luu lugng va thoi gian
tac dong nhé dAn dén phan ning lugng hao tén
bién thanh nhiét trong hé théng thuy luc nhd
di dang ké.

Cé thé tiép tuc cai thién hé théng theo
huéng sau:

- Xt 1y gidm ma sit phu thudc van toc tai
trong toi hodc st dung hé théng tu dong diéu

Bui Hai Tridu, Nguy&n Céng Thuat, Mai Hoang Long

khién lyc ciang day toi.

- Luc chon hgp 1y cac phan ti diéu khién
luu lugng cta bom, thi du phu hgp gitia bom véi
xi lanh diéu khién, hanh trinh va do cting 16 xo
v6i géc léc cta bom dé giam chénh léch ap sudt
qua van déng ngit.
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