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Tém tiit
May kéo hai thdn la logi mdy kéo co tinh co dong cao nho ban kinh quay vong nho hon mdy kéo
théng thwong va cé kha ndng kéo bdam tot, song gid thanh mdy dat nén con it dwoc siv dung ¢ Viét Nam.
Bai viét nay gici thiéu mét so két qua nghién ciru vé tinh chdt dong luc hoc quay vong dau bo ciia mdy
kéo hai than nham gop phan bé sung co sé khoa hoc cho viéc lya chon ché do sir dung hop Iy cdc lién
hop mdy kéo trén dong ruong. Sir dung phirong phdp Dalambe da xdy dung dwoc hé phwong trinh vi
phédn mé ta dong luc hoc quay vong mdy kéo va gidi bai todn trén phan mém Matlab-Simulink véi chi
tiéu ddnh gia chat lwong quay vong la dién tich can thiét danh cho mdy kéo quay vong dau bo-
Két qua khao sat sy anh hieong ciia mét s6 yéu té chinh la géc danh ldi, toc @ danh ldi va van toc
may kéo dén chi tiéu quay vong dau bo cé thé lam tai liéu tham khao khi nghién cieu nham ndng cao hiéu
qua su dung cua cdac may kéo hai than.

Tir khoa: may kéo hai than, moé hinh quay vong may kéo, dong luc hoc quay vong mdy kéo hai than.

1. D3t van dé

May kéo hai than néi khép ban 18 1a loai may
kéo ¢o tinh ning co ddng cao nho giam dugce ban
kinh quay vong so voi cic may kéo thong
thuong 1ai cau trude, ddng thoi cac may kéo hai
than duoc thiét ké hai ciu chii dong nén ning cao
dugc kha ning kéo bam. Cac may kéo cong suit
nho thuong dugc st dung dé lam vuon, con may
kéo cong suit 1on thuong dugc st dung dé thuc
hién céc cong viéc niang nhoc trén dong rudng.
Tuy nhién, cac loai may kéo hai than cong suit
16n chua dugc str dung ¢ Viét Nam do kich thuéce
déng rudng & Viét Nam con han ché, mat khac
gia thanh may cao.

Khi lam viéc trén déng rudng, dién tich can
thiét dé thuc hién quay vong dau bo 1a mot chi
tiéu quan trong, giam dugc dién tich can thiét dé
quay vong ciing dong nghia véi nang cao duoc
nang suit va giam chi phi nhién liéu cho cac lién
hop méay kéo. Pay 1a van dé can duoc quan tam
nghién cuu.

Trong bai viét nay gi6i thiéu mot sé két qua
nghién ciru vé tinh chat dong luc hoc quay vong
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clia mdy kéo hai thdn ndi khép ban 1& nhim gop
phén tao dung nhiing co s& khoa hoc cho viéc lya
chon hop 1y cac ché d6 sir dung lién hgp may kéo
hai than trén déng rudng.

Hinh 1. Hinh anh may kéo T-150K

2. Xay dung mdé hinh dong luc hoc quay
vong ctiia may kéo hai than
2.1. Lya chon mé hinh nghién ciu

Qué trinh chuyén dong vao dwdng vong la
modt qua trinh dong luc hoc phuc tap phu thude
vao cac yéu to két ciu, diéu kién chuyén dong va
cac tac dong diéu khién cua ngudi 14i, do dé viée
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md ta chinh xac va ddy du qua trinh dong luc hoc
quay vong cuia may kéo 1a khong thé.

Trong cong trinh nay st dung mé hinh tuwong
dbi don gian, d6 13 mé hinh quay vong mot vét
nhu hinh 2 véi mét sb gia thiét: May kéo quay

ISSN 2354-0575
vong dau bo trén mat dong bang phing; chi sir
dung cau trude chu dong; cic géc chuyén dong
Iéch cua banh xe (01, 8,) la nho; van tde doc than
may kéo 1 khong d6i (V,,=V=const).

V., =V =const

X X

Hinh 2. Mé hinh déng hoc quay vong mgt vét

Cac ky hi€¢u trén mé hinh:

5; — goc chuyén dong léch cua ciu xe;
©; — goc xoay than xe;

V; — vén téc diém giita cia cAu xe;

Vi — thanh phén van tde doc truc thin may;

V- véan téc may kéo;

o - van toc goc quay vong may kéo;

a - goc xoay tuong dbi giira hai than (goc
danh 1ai);

a;, b;, L;— cac toa do trong tdm cua than xe.
Ky hi¢u i=1 cho than trudc, i=2 cho than sau.
2.2. Xac dinh cac quan hé dong hoc

Dua trén cac quan hé hinh hoc va déng hoc

trén hinh 2 s& xac dinh duoc mot sd thong $6 sau:

a) Ban kinh quay vong cua than trudc R,

_ L+Lcosa L +L cosa
' otg(a+6,)—1g8, tga+8, -4,

Q)
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b) Van téc goc quay vong

a)—K— V.(tga+0,-9))
R L +L,cosa

2)

¢) Céc thanh phan véan tdc cua trong tim
than trudce trong hé toa do tuong dé xiCiy1)

V. =V =cost

X

4 (tga+6, —6))] @)

Ve =V + ——
vl L4 L +L,cos

d) Céc thanh phan vin tdc cia trong tim
than trude trong hé toa do tuyét déi (XOY)

Chiéu céac thanh phan van tc V¢, Vyci 1én
cac truc cua hé toa do tuyét déi XOY s& nhan
duogc cac thanh phéan van tdc twong tng:

{an =V cosg +V sin ¢ )

View =Viersing =V, cos g,
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¢) Cac thanh phan vén tdc cta khép ndi K

Vg =V =cosst )
V= Vtgd, + Lo
Vo, +L

S, =arctg ZATHD (6)

f) Cac phuong trinh lién két giira hai than
Vo =Vgcosa+V cos(r/2-56¢) (7)

9=, ta (8)
g) Vin tdc trong tAm cua than sau
- Trong hé toa d6 tuong ddi (x2C1y2):

{chz =V,

Vycz = Vy2 —a,w

(€))

Sau khi thay thé o tir cong thirc (2) va bién
ddi nhan duoc:
a

Ve, =V[o, ——2——(tga+06, -0 10
yC2 [0, L1+L2cosa(g 2 ) (10)
- Trong hé toa d6 tuyét d6 (XOY):

Chiéu c4c thanh phﬁn van tde Ve, Vyci 1én
cac truc cia hé toa do tuyét ddi XOY s& nhan
dugc cac thanh phan vén téc trong Gmg:

{chz =V cos(p —a) +V ., sin(g — a); (11)

Viea =Vier Sin(@ —a) — Vycz cos(p, — ;)
2.3. X4c dinh cac thanh phan lyc

Pé xac dinh cac thanh ph?\n ngoai lyc tac
dung 1én may kéo ta tach hai than tai khép ndi
nhu hinh 3.

- Luc can lan:
Py=fm,g; Pp=fm,g (12)

v6oi my, mp — khoi lugng than trude va than

2.4, Xay dyng mé hinh toin hoc moé ta
dong luc hoc quay vong

Ap dung phuong phap Dalambe dé thiét 1ap
phuong trinh vi phan chuyén dong vong ctia may
kéo hai than véi luu ¥ gia toe doc truc than may
bang khong vi ta da gia thiét V,;= V = const,
phuong trinh cé dang:

ma, =Y F,;
ma,, =ZF;2; (15)
(,+J)=) My +> M,

Trong d6: J;, J, — m6 men quan tinh cia
than truéc va than sau ldy véi truc z di qua khéi
tam cua cac than xe ;

a,;, a,, — Gia tdc bén cua trong tdm than
trudce va than sau;

ZFyl - Téng cac ngoai lyc tac dung lén
than trude theo phuong y;

szz - Téng cac ngoai luc tac dung Ién
than sau theo phuong y,;

ZMa - Téng mé men cac ngoai luc tac
dung 1€én than trudc, le”iy voi trong tdm C; ;

ZMa - Téng mdé men cac ngoai luc tc
dung 1én than sau, léy vOi trong tam C, .

Lay dao ham phuong trinh vén téc (3) theo
thoi gian s€ xac dinh dugc gia tdc a,, va le”iy dao
ham phuong trinh vén tdc (10) s& xac dinh dugc
gia toc Qy).

Sau khi thay thé cac thanh phan luc va mo
men vao hé phuong trinh (15) va rat gon ta dugc
hé 3 phuong trinh vi phén sau:

sau; f—hé s6 can lan. L gy [ L (Lo Z)]
§ __(Lx—al) mV (L,—a)| (L, —ay,) mV .
- Phan lyc bén: v (- a,a, ) ’
(Lx _al)(L,\ _az)
Si=kid1; S;= k5, (13) L, (&+A)— a | I, (F,.1 —A)}
v6i ki, ks 14 hé s6 chong chuyén dong léch 5= (L,—a) mV " (L—a)|(L,—a) mV
cta banh xe cau trude va cau sau. ﬂ‘%)
- Luc lién két tai khop ndi: __S.a=bFsind, —S,a, +bF, sin(a =)
' ' i +2)
Fxo=Pp va F I E (14)
R K cos(a — )
(16)
90| Khoa hoc & Cong nghé - S6 24/ Thang 12 — 2019 Jornal of Science and technology



ISSN 2354-0575

Hinh 3. So' dé xdc dinh cdc thanh phan lyc lién két & khop néi

Trong d6: L =1L, + Lycosa; 2.5. Xay dung quy dao quay vong
Ve + L ] Giai hé phuong trinh (16) dugc cac nghiém:
S = arctg— @ ; F,=k,6, + P, sin 6y ; L }) R ¢ A A LK ,g X
: cac goc chuyén dong léch &, d,, van toc goc o va
F,=k0,+P,sin(a—5;); cac goc xoay than xe ¢, ¢,. Thay cac gia tri o,
&, vao phuong trinh (3) x4c dinh cac thanh phan

A =

(al a aL,asina
| +

L cos’ a 12 (iga+0, = 5) j; van téc Ve, Vyer; tiép d6 s& xéc dinh céc thanh

@ o Gl arsin e phﬁn van téc tuyét ddi Vxer, Vyep cua trong tam
_| % 2 _ .
4= ( L cos’ a * J2 (igar+9, 51)) C; trong hé¢ toa do tuyét doi XOY theo phuong

Hé phuong trinh vi phan (16) 1a hé phuong trinh (4). Cac toa do tuyét doi cta trong tam C; s&

trinh phi tuyén, do d6 chung t6i giai bang phuong fa:
phap sé trén phin mém Matlab-Simulink. Ddi 0
A 1x s A Xe =IVXC1dt
tegng nghién cuu 1a may kéo T-150K do lién 0 17)

bang Nga san Xuét, cac sb lieu k¥ thuat dugc trich
dan tur tai liéu [5].
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Sau khi xac dinh duoc toa d cia trong tdm
C, thi ta ¢6 thé x4c dinh toa do ciia mot diém bét
ky trén may kéo dua trén cac quan hé hinh hoc
nhu so d6 dong hoc Hinh 2. Bang cich nhu viy s&
xdy dyng duoc quy dao chuyén dong cua céc
diém dac trung:

- Quy dao chuyén dong cua diém giita cu
trude A, diém giita cau sau B

- Quy dao chuyén dong cua diém mép ngoai
clia cac banh xe chay dudng vong ngoai: Piém C
trén banh xe cau trudc va D trén banh xe cau sau
(Xem Hinh 2). Bay la quy dao gidi han bién dung
dé xac dinh dién tich can thiét cho quay vong.

3. Mot s6 két qua khao sat

3.1. Lwa chon chi tiéu danh gia chat luong
quay vong may kéo

Khi 1am viéc trén dong rudng nhu cay, bira,
méy kéo phai lién tuc thuc hién quay vong & dau
bo dé thuc hién mot duong lam viéec méi. Mong
mudn 1a dai dét can thiét danh cho thuc hién quay
vong dau bo cang nho cang tét. Do vdy, ¢ day
chon chi tiéu danh gia chit lugng quay vong cua
méy kéo 1a dién tich can thiét @é mdy kéo cé thé

quay vong & dau bo' 180/

Quay vong 90" |
|

Quay vong 180°
T\

max

Hinh 4. So d@6 xdc dinh dién tich quay vong dau bo
Trén hinh 4 1a so d6 xac dinh dién tich can
thiét ¢é may kéo quay vong 180°. Tir quy dao mép

ngoai cua cac banh xe bén ngoai duong vong
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(diém C - mép ngoai banh xe cau trudc; diém D -
mép ngoai banh xe cau sau) s& xac dinh dugc dién
tich can thiét dé quay vong S, = X, xH, . . Gid
tri X chinh 13 bé rong can thiét cua vat rudng
dau bd dé may kéo co thé quay vong 90°, con
H,ox 12 khoang cach can thiét dé may kéo c6 thé
quay vong lai 180°.

3.2. Lua chon ham diéu khién

Thuc té qua trinh thay ddi géc xoay twong
dbi gitra hai than a xay ra ngiu nhién tuy thudc
mirc d6 tac dong cua ngudi diéu khién may vao
hé thong 14i. Dé don gian hoa bai toan, ching toi
chon ham diéu khién 1a ham tuyén tinh c¢6 dic
tinh nhu hinh 5.

max
o

.

O td t

Hinh 5. Ddc tinh diéu khién (danh ldi)
Ham diéu khién c6 dang nhu sau:

{kq,,t khi kgt <a,,
a =

18
a khi (1%)

max

kqvt >

Trong do: kg — tc d6 quay vong (do/s);
Omax — g0C dung danh 1ai (d0); t; — thoi diém dung
danh lai (thoi gian danh 1ai).

3.3. Mot s6 két qua khao sdt

C6 khé nhiéu yéu t6 anh huong dén chi tiéu
quay vong dau b cua may kéo nhu cic yéu t6 két
cdu may kéo, kich thuéc dong rudng, phuong
phép quay vong, ky nang cua ngudi didu khién,
...0 day chon mét s6 yéu té chinh do tac dong
cua ngudi diéu khién, d6 1a goc danh 14i Oy, toC
d6 danh 14i kg, va véan toc ctia may kéo V. Mot sb
két qua khao sat cho loai may kéo kéo hai than T-
150K do lién bang Nga san xudt véi cong sudt
120kW [5] thé hién trén hinh 6.
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Anh hucng Cray

Anh huong tec do danh laik_
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Anh huong van toc may kéo '/
c

25 75
0 +". xw 20 20+t =
E {* .......... Hm E = E *‘"‘:?.
- . H i g g S s i 15 | —
E 15 ¥ = 15 - = 15
I;;: \‘\;.m L \‘\'—M i /
= 10 .o = 10 1 =
5 g 5
0 20 40 &0 0 20 40 0 0 10 20 30
: \
o ] Toc do danh lai k_[%s] Tknvh]
a) b) 9

Hinh 6. Anh hwong ciia géc danh lgi 0q(@), téc do danh ldi k,,
(b) va vdn toc may kéo, (c) den chi tiéu quay vong dau bo.

Nhin xét: Qua céc két qué trén hinh 6 cho
thiy:

I- Quy luat anh huong cua gdéc dénh lai
Olmax:

Goc danh 131 oy, anh huong 16n dén thong
5O Hinax, khi thay di goc oty tir 15 dén 40 d thi
H,.x gidm khoang 10 m; X, gidm khoang 3m. 0O
day can Iuu y 1a khi a,, >30°thi X, khong
giam nira, thdm chi con hoi tang 1én. Vi thé can
phai biét lua chon hop 1y géc oy m&i giam duoc
dién tich can thiét & quay vong dau bo.

2- Quy lut anh huéng cua téc do danh lai
Ky

Téc d6 danh 14i kg, it anh huong dén Hpa,
¢6 thé b qua anh huong ndy, nhung anh hudng
dén X, 12 dang quan tm: khi thay ddi téc do
danh 14i tir 15 dén 40 do/s thi X giam khoang
3m, sau d6 néu tiép tuc tang kg, thi su giam cua
Xmax kKhong dang Ké.

3- Quy ludt anh hudng cia van tée may kéo

Tai liéu tham khao

(1]

hoc 6 t6, Nxb Giao duc Viét Nam, Ha Noi.
(2]

Giao thong van tai, Ha No6i
(3]
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V:

Vén tdc may kéo V anh huéng 16n dén chi
tiéu quay vong va thay ddi trong pham vi rong.
Néu chi xét trong khoang thay doi toc do V =5 -
25km/h thi X, ting khoang 20m, con H,,, ting
5m. Vi thé dé giam bé rong vat rudng danh cho
quay vong dau bo, cac may kéo thudng chi chay
v6i toe d6 thap khoang 10km/h.

4. Két luan

Nhom tac gia dd xdy dung dugc moé hinh
dong luc hoc quay vong may kéo hai than véi mo
hinh mot vét, trén co s¢ d6 da day dung m6 hinh
md phong trén phdn mém Matlab-Simulink va
khao sat anh hudng cia mot sb yéu td van hanh
dén chi tidu ddnh gia chét luong quay vong dau
bo. Céc két qua bude dau (Hinh 6) cho phép so bd
danh gia cac quy luat anh hudng cia gdc danh lai
Olmaxs t0C d0 danh 14i kg, va van téc may kéo V
dén chi tiéu chat luong quay vong ddu bo cua
may kéo hai than, hy vong cac két qua nghién ciru
clia dé tai s& 1a nhitng déng gép khoa hoc nhit
dinh cho nhiing ngudi quan tdm nghién ctru khai
thdc may kéo trén dong rudng.

V& Vian Huong, Nguyén Tién Diing, Duong Ngoc Khanh, Pao Hoang Phic (2014), Péng luc
Nguyén Khic Trai (1997), Tinh diéu khién va quy dao chuyén déng ciia é 16, Nha xuét ban

Cnasu JIro6eHoB (1988), Tpakropu u aBromo0miu,3emusaar,Codus

Jornal of Science and technology |93



ISSN 2354-0575

[4] A. H. Mupoumnucuko (2014), Ocuogvr meopuu asmomobus u mpaxmpa, V3NaTeabCTBO
TI'ACY, Mocsa

[5] https://tractorreview.ru/traktora/kolesnyie-traktora/htz/traktor-t-150k-tehnicheskie-
harakteristiki.html (Tiéng Nga, S6 liéu k§y thuat cia mdy kéo T-150K)

[6]  http://www.pim.vi/Modules/CMS/Upload/36/Bai-bao-tieu-chi-CDI-
XL.MR%20%20Doan%20Doan%20Tuan.pdf

MODELING TURNING AROUND DYNAMICS
OF ARTICULATED FRAME TRACTOR THE HINGE

Abstract

Due to the small turning radius, Articulated tractors' characteristic is higher mobility than that of
the conventional tractors. However, its price is high. It is not accessible in Viet Nam.

The paper aims to introduce the research results on the rotation dynamics of the Articulated tractors
at the top edge of the field to find out the best operation mode in practice. By using Dalambe, we had
developed the differential equations to present the Articulated tractors’ rotational dynamics. Then they
were solved on the MATLAB&Simulink with the index of evaluation is that the minimum area for the
tractor turning at the top edge of the field.

The results have shown that the steering angle, steering speed, and the Articulated tractors’ speed
are the main factor to affect the rotation dynamics. These results are primarily for improving the efficient
use of Articulated tractors
Keywords: Articulated tractors;, Modelling of Turning dynamics of articulated tractor; Turning
dynamics of Articulated tractor;
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