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t 6m tA t
Bai bio niy trinh biy tom tit mpt so kit qua nghidn ciiu v l qua trinh keo gd bing toi d£t trtn may keo 
ndng nghidp cai ti£n d l vin xuit gd rung trong. Tr£n co sa phin tich cic lpc tic dong ten h£ thdng keo g i 
khi thilt bj lim vi£c, van dung cic phuong phip cua co hoc giii tich thilt lip dupe cac phuong trinh dong 
hpc v i h£ phuong trinh vi phin mo ta qui trinh keo go bing tdi tr&n mit doc. Giai h$ cic phuong trinh nay 
theo phuong phip Runghe - Kutta voi sp trp giup cua may vi tinh, tir do xiy dyng dupe cic dd thj, bang, 
bilu diln ta sp phu thupc cua cac dai lupng nghien cuu vio cic tham sd anh huong. Trtn co sd dd nit ra cic 
kit luin cin thilt lim co sd cho qui trinh thilt k l thilt bj k£o go v i lpa chpn cic chi dd su dpng thilt bj 
dam bio an toin, hi£u qua.
Tirkhda: Ddthj, dQng lye hoc, li/c tac dung, may keo ndng nghidp, m$t ddc, phuong trinh dQnghqc, rung 
trdng, tdi v$n xui t gd.

i.bAt v An b *

D l ning cao hi|u qui vdn dau tu, phit huy toi da 
ning luc cua miy m6c thilt bj, cic miy keo nong 
nghidp (MKNN) trong thdi gian nong nhin dupe sir 
dung rong rii dl vin xuit g6 bing cich trang bj 
them cho chung cic thilt bj phu hpp nhu; tdi, ro 
mode, co ciu boc go.... Trong d6, trang bj tdi cho 
MKNN dl keo go li phuong in pho biln nhit Tuy 
nhien, dl cd thi su dung MKNN an toin, co hieu qui 
d nhung dilu ki|n lam viec mdi cin thilt phii nghien 
cuu cu thi c i v l ly thuylt v i thuc nghiem lim co sd 
cho vi|c thilt k l hoic lua chpn cic thilt bj thich hpp 
kem theo cung nhu cic chi do su dung chung. Dudi 
diy trinh biy tdm tit co sd ly thuylt v l qui trinh 
gom go bing tdi dit tren cic MKNN van xuit go 
rung trong.

Hinh 1. M iy k£o ndng nghidp MTZ -50 dupe trang bi 
tdi, ro mooc dl vin xuit gd rung trdng

1 Trudng D?i hpc Lam nghidp

2. NOi dune, phuong phap nghen cuu

2.1. Khio sit qui trinh gom gb bing tdi dit trfex 
MKNN

Cic g ii thilt: Vi muc tieu bii toin dit ra li xic 
djnh cic so li|u co sd ban diu phyc vu vi|c tinh toir 
thilt k l mdi h| thong klo gd v i su dung LHM nei 
khi giii bii toin cd thi chip nhin mpt sd g ii thii 
sau: M it keo go li mpt mit phing cd gdc ddc khdnj 
doi; he so ma sit giua ciy gd v i mit dit 1a khdng d6 
trong qui trinh klo g6; vi vin tdc klo gd nhd, h| s( 
cin giua ciy go v i mit dat ldn nen cd thi bd qua si 
quay cua ciy go trong mit klo go tuc li coi ciy gi 
nhu mot chit diim cd khdi lupng tip trung tai trpnj 
tim ciy go, bd qua dao dpng cua diy cip, anh hudnj 
cua cic yiu td niy se dupe tinh din trong h| sd ti 
trpng dong, h| sd chdng lit miy; vin tdc cua diy cij 
tdi li khdng doi, diim tilp xiic giua diy cip v i chdnj 
tdi li  cd d|nh.

Xet so dd MKNN do tren dudng dung tdi keo gi 
lit tren mit dit nghieng gdc (a) so vdi phuong nir 
ngang nhu tren hinh 2. D l lip cic phuong trinh ddnj 
luc hpc cua ciy go ta xiy dung cic he quy chil 
vudng gdc:

- H£ quy chilu thu nhit ^ P ^ Z )A co: Gdc ^  
trung vdi hinh chilu diim treo puly xuong m<

dudng do miy keo, true ^ a ^  a trung vdi true dp
D 7miy keo; true ^  vudng gdc vdi mit dudng.

- He quy chilu thu hai (QXYZ)t c6; ^

trung vdi ®A nhung cic trpc OtX t 0 Ti
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ldch mOt goc p so vdi hd (@XYZ)A _ p ^  ^  g^, 
O Xd6 miy; true 7 T vudng goc vdi giao tuydn mat

O  7keo g6 va mat duong dd miy; true 7 7 trung

V*c+J 'c+*o2

V O I

- Hd quy chidu thu ba (OXYZ)\ cd goc 0 trung 
vdi hinh chidu cua didm treo puly tdi tren mat kdo 
go; true OX nam theo phuong doc nhat cua mat keo 
g6 (phuong vudng gdc vdi dudng dong muc); true 
OZ vudng gdc vdi mat keo go.

Fa =
Trong cdng thuc (3):

Luc kdo cua dip tdi cd thd vidt dudi dang;

F  = F.k + F j + Fyj  

- Luc ma sit giua cay go v i mat dit:

(4)

F< = ~Nfd
xci + ycj

(5)

Lap phuong trinh vi phan chuydn ddng cua cay 
go dudi tic dung cua he luc tren, sau khi bidn doi rut 
gpn dugc he phuong trinh sau:
r  -
xc =-FZxc -gsina- (gcoaa-F^zJfj

yc =-Kyc -
yc

'J*2c+y2c
(gcosa-F^z0)fd

'Z-i?c->i+gxt sina+ gfAxc*c +ycyc)C0sa 

V*c yc

(6)

mJ xl  + y l+ A v0-
Hinh 2. So dd khio sit chuydn ddng cua cay g5 khi 

MKNN dung tdi kdo g6

CT diy: 

vin toe cua diy cip tdi.

Giai gin dung he phuong trinh vi phan (6) theo
Gpi y -  gdc giua mat duong v i mat keo go; a -  .,

, .V . „  , , * , r , , ,  , , , ,  , phuong phap Runghe-Kutta voi su trpgiup cua miy gdc doc cua mat keo go; cac kich thuoc khic nhu & ^
trdn hinh 2. Xet chuydn dpng cua cay go cd khoi

C(x y )
lugrng m tip trung tai trpng tam c- c trong hd 
quy chidu OXYZ, vec to don vj trdn cic true OX, OY,

OZ lin lupt li

Cic luc tic dyng len cay go gom:

Trong lyc: G = -mg  cos ak -  mg sin aT + O.j (1)

- Phan luc cua mat dat len cay gd:

Nd = NJk

Luc kdo cua cip tdi:

F = F0(-x cJ -y cj  + z0k )

(2)

(3)

vi tinh se xic djnh dupe <̂>(0 K^t hpp vdi (3) 

v i (4) ta tinh dug«c luc F * F(t).

22. Md men giy lit v i md men chdng lit cua 

miy kdo

2.2.1. Md men gay lat

Khi keo go dudi tic dung cua luc kdo dip tdi, 

miy kdo cd xu hudng bj lat ngang quanh true OgXe 

qua tam hai vdt tidp xuc cua binh trudc v i binh sau 

vdi mat dit ho$c bj lit dpc quanh tryc ObYb qua tam 

hai vdt tidp xuc cua binh sau vdi mit d it Md men lit 

do luc F giy ra trong hd tpa dd lit (OXYZ)b sd li:
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M  =  {[(Fj, c o s  y -  F z sin /)cos P + F y sin /? ]// + sin y + F . cos y ) ] } L  -

-  | [(-  Fx cos y -  F z sin x)sin  (i + Fy cos /? ]#  + \FX sin y -  F , cos

-  | [(-  Fx cos y -  F z sin /)sin ft + F y cos (i \ -  [(F , cos y -  F . sin x)cos
(7

(7 day: e -  khoang cich giua hai gdc tpa do:
2.2.2. Mo men chdng lit  cua m iy keo

A.e = 0 .0A B

Su phu thupc cua luc keo cua day cap tdi vd d  
Khi gom go, kha n&ng chdng lat cua may keo la cac mo men lat vao vj tri cay go (tpa do trpng tam x< 

do trpng lupng ban than mdy tao ra. Mo men chong trong qud trinh tdi keo go dugc thd hi£n tr£n dd tl
hinh 3. Khao sdt cdc truong hpp khdc ddu cho dan 
dd thj tuong tu.

j O Xlat ngang Ion nhdt cua mdy keo ddi voi true B B 
la:

K  = G ,~ -G tK F(N), M(Nm)

(8)
Mo men chdng ldt dpc Ion nhat cua mdy keo ddi v6i 
true OBYB Id:

M yd = g , * - g , k
(9)

Trong cdc cong thuc (8) vd (9): 
Gx=-m mkg.sin(a-y)cos/3\

Gy= -m mkg.sin(a-y) sin >9;

Gz = -mmkg.cos(a -y );

B- chidu rong co so mdy k6o;
trpng tdm mdy k£o;

m Imk- khoi lupng mdy k6o; G- khoang cdch tir
trpng tdm mdy keo ddn true 0 B ZB.

2.2.3. D iiu kien dS m iy keo khdng bi lat khi
gomgd

chidu cao
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in n  oo m n  o

M,

Kx = K i
M .

>1,2-1,5 K,=
vd

K
M.y max

>12-1,5

(10)
K KTrong dd: y-  hd sd chdng lat ngang vd

Hinh 3. Su phy thudc cua lye k6o cdp tdn vd cdc 
md men ldt vdo vj tri cdy gd

Dd thi ndy cho thdy: Trong qud trinh gom gd 
F M M

sd ’ y khong phai Id hdng sd md lu6n th

ddi theo khoang cdch k£o gd. Do 
thay ddi trong qud trinh kdo gd ndn khi sir dui 
LHM can quan tdm ddn trj sd ldn nhdt cua chung, < 
vdy can tidn hanh khao sdt anh hudng cua cdc g

P ,CC'Y ddn luc keo cdp tdi ldn nhdt cdc n

men gdy lat mdy ldn nhdt ) va cdc r

men chdng ldt ldn nhdt cua mdy ^
trudng hpp LHM 1dm vide d didu kidn thidt kd vdi i

500 kg, f*  - 0,7 dd tim ra tri sd gidi han cua chu

M  M
chdng ldt dpc cua mdy kdo; *max’ ymax- mo men 
ldt ngang vd md men ldt dpc ldn nhat cua lire F ddi

vdi cdc true ldt vd ^ b b̂ t trj so cua chung xdc 
d|nh nhd cong thuc (7).

i  ket qua nghen cuu

3.1. Sy phy thudc cua lyc kdo cdp tdi (F) vd cdc dam bao cho mdy khong bj ldt khi gom gd 
md men ldt Mx, My vdo vj tri cdy gd (x j

Khao sdt bdi todn vdi MKNN dugc chpn Id MTZ- 
50 dugc trang bi tdi dd vdn xuat gd rimg trdng vdi cdc 
tham sd khao sdt m-= 500 kg; 0,7; y * a = 45°;
55°; H= 3,35 m; B - 1,3 m; v0= 0,4 m/s.

3.2. Anh hudng cua cdc gdc ddc a  ddn hjc \ 

cdp tdi vd tr) sd cdc md men ldn nhit
Dd th) hinh 3 vd bdng 1 Id kdt qud khan sdt a 

hudng cua gdc ddc mdt kdo gd ddn lyc keo tdi 1 
nhdt vd tri sd cdc md men ldn nhdt trong trudng h<;
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m= 500 kg; t,- 0,7; a = 45°; y- 33°; H= 3,35 m; B =
1,5 m; v0= 0,4 m/s. Kdt qua tinh toan ckc truong hop 
khac cho thay anh huong cua goc a den cac dai 
lupng nghi£n cuu diu co dang tuong tu.

Tu day ta co mot so nhan xet sau:
- Luc keo cua cap tdi dong bidn vdi goc doc mat 

keo go, trong trudng hpp khao sat tai goc doc

oc = 50 luc k£0 cap toi ldn nhat la 
Fnax = 5428,227V .

- Khi goc doc tang, cac mo men gay lat tang roi 
dat trj so ldn nhat sau do giam xuong: mo men gay

lat ngang dat trj so ldn nhat khi oc = 20 t men gay

lat dpc dat trj so ldn nhat khi«  = 30 -  35 d0 v|ly( 
khi gom go tai dja hinh co goc doc nam trong
khoang # -  20-35  ̂n g ^  Van hanh can tranh mpi 
nguydn nhan lam tang sue cang cua cap tdi dl dam 
bao an toan cho may.

Bing 1. ie  sd chdng lat theo gdc a
a (0) Kx a (0) Kx K>
-35 87,2 25,5 10 2,91 2,07
-30 20,4 8,46 15 2,78 1,91
-25 10,1 6,25 20 2,65 1,82
-20 6,77 4,84 25 2,79 1,75
-15 5,16 3,95 30 2,90 1,73
-10 4,26 3,37 35 3,12 1,73
-5 3,71 2,90 40 3,50 1,79
0 3,35 2,51 45 4,08 1,85
5 3,12 2,21 50 5,02 1,96

men lat vio v&o gdc ddc m$t k6o gd

3.3. Anh hudng cua gdc d6 mdy ( P ) din lyc klo 
cap tdi va trj sd cic md men ldn nhlt

Khao sat bai toan vdi cac tham sd: 
m« 500 kg; fj* 0,7; a = 45°; p= 55°; H= 3,35 m; B =

1,3 m; v0-  0,4 m/s; gdc doc cua mat do may

9 ~ a 7 ~ 12. î c^ ban dau cua phuong keo

go so vdi true OX ia 20 > ^3 lap dupe do thj bilu 
diln su phu thuoc cua luc keo cap tdi, cac mo men

gay lat va chong lat vao goc @ va bang he so chong

lat cua may keo theo goc @ . Kit qua nhaui dupe cho 
thay: khi may keo do d hai vj tri vuong goc vdi 
phuong keo go va song song vdi phuong keo go, h? 
so chong lat do chdnh lech nhau ldn nhat. Con trong

khoang @ ~ ^5-65 he so chong lat ngang va hd so 
chong lat dpc cua may chenh lech nhau it nhat, do 
vay khi gom go n£n do may trong pham vi nay.

3.4. Anh hudng cua gdc ^ din lyc klo cdp tdi va 
trj sd cac m6 men ldn nhlt

Bai toan dupe khao sat vdi cac tham so:

m= 500 kg; fd= 0,7; a = 45°; p - 55°; H= 3,35 m; B 
= 1,3 m; v0= 0,4 m/s tu do lap dupe do thj bilu diln 
su phu thuoc cua luc keo cap tdi, cac mo men gay lat 
va chdng lat vao goc ^ va bang he so chdng lat cua 
may theo goc ^ cho hai trudng hpp nguy hilm nhat: 
may do vuong goc vdi phuong keo go va dpc theo 
phuong keo go.

- Trudng hpp may do vuong goc vdi phuong keo

go, kit qua nhan dupe cho thay: vdi ^
K (\ 2* ' ’ nfen may co thi bj lat ngang, do vay dl may 
khong bj lat thi goc ddc ngang tdi da cua mat dudng

^  K  = 1°°do may xac dinh duoc: ng

- Trudng hpp may do dpc theo phuong keo go 
theo hudng len ddc, kdt qua nhan dupe cho thay: khi

Y thi he sd < ^  nen may co thet bj lat 
dpc, do vay d l may khong bj lat thi goc ddc tdi da

Q  _  I Q 0

cua mat dudng do may xac dinh dupe d
4. KET LUAN

Su dung MKNN de van xuat go rung trong bang 
cach lap dat them cho chung cac trang bj chuyen 
dung (pho bien la tdi keo go) la mot giai phap phu 
hpp vdi dilu kien kinh te- ky thuat d giai doan dau 
cua qua trinh co gidi hoa, hien dad hoa cac hoat dong 
khai thac rung ma nhilu nuoc da va dang thuc hi|n.

Tren co sd phan tich luc tac dong len he thdng 
keo go, de tai da xay dimg dugc he phucmg trinh vi 
phan mo ta qua trinh keo go tren mat ddc (h|
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phuong tnnh 6), mo men gay lat may (phuong trinh 
7) khi MKNN keo go bang tdi.

Ket qua khao sat qua tnnh chuyen dong cua cay 
go trong giai doan chuyen dong binh on vdi thiet bi 
nghien cuu la may keo nong nghiep MTZ- 50 cho 
thay:

- Luc keo cap tdi luon thay doi trong qua trinh keo 
go. Vdi khoi lupng tai m=500 kg; hd sd can 4= 0,7; goc 
doc dia hinh a =*50°; chieu cao puly tdi H=3,35 m thi 
luc keo ldn nhat cua cap toi Fmax= 5428 N.

- Mo men gay lat ngang co tri so ldn nhat khi goc 
doc dia hinh keo go a=20° mo men gay lat dpc co tri 
so Ion nhat khi goc ddc dia hinh keo g6 a = 30- 35°

- Trong trudng hpp phuong keo go ban dau lech 
20° so vdi true OX, hd so chong lat ngang va chong 
lat dpc cua may keo co tri so xap xi nhau khi goc do 
may (3 = 55-65°. Vi vay, khi dung tdi keo go ndn do

may keo trong pham vi nay.

- Doi vdi may keo MTZ- 50, khi do trdn dudi 
dung tdi gom go ngupc ddc vdi khoi lupng tai m- 5< 
kg; chieu cao puly tdi H=3,35 m thi gdc ddc ngang' 
goc doc dpc gidi han cua dudng, tai do may co thd 
lat la 10°.

Cac kdt qua nghidn cuu trdn can dupe tha 
khao trong qua trinh sir dung MKNN dung tdi k< 
go dd dam bao an toan cho ngudi va thidt bi
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SOME RESULTS OF THE REASERCH ON LOG PULLING PROCESS BY WINCH MOUNTED ON AN 
AGRICULTURAL TRACTOR TO EXTRACT LOGS FROM PLANTATION

Nguyen Van Quan1
1 Vietnam Forestry University

Summary
The paper gives a brief some results of the research on log pulling process by winch mounted on an 
agricultural tractor to extract logs from plantation. Based on analysis of the forces effecting on the log 
pulling system, by applying methods of analytic mechanics, kinematic and dynamic equations expressing 
log pulling by winch on the steep ground have been established. Solving these equations by Runghe-kutta 
method on computer, from that the graphs, tables expressing the relations between studied and affected 
parameters have been established. Based on the studied result several needed conclusion have been given 
to be the base for designing the log pulling system and selecting working procedure safety and effectively.
Key words: Agricultural tractor, log extraction, forces effecting on the system, kinematic and dynamic 
equations, graph, plantation, steep ground, winch.
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