KHOA HOC CONG NGHE

XAY DUNG MO HINH DGNG LUC HOC KEO CUA LIEN
HOP MAY KEO V01 CAY CHAOG KHI LAM VIEC TREN

DAC NGANG

T6 Qudc Huy', Néng Vin Vin?, Doan Vin Thu!

TOM TAT

Mo hinh dong luc hoc kéo clia hén hop may (LHM) kéo banh hot Yanmar FS35D véi cdy chio 2 day cham
s6c img trén ddc ngang dugce xay dyng trén co s& phan tich két cdu va thiét lap cac quan hé vat ly gitra cac
phén tir ctia hé thong. Mé hinh toan mé ta kha ddy di vé kél cau, hoat dong va méi quan hé tac dong qua lai
gitra cac phén tir cia LHM tir dong co, hé thong truyén luc, hé thang di dong cho dén may cay va cic yéu té
cua diéu kién str dung. Cac ham muc tiéu 13 cac chi téu 1am viec chia LHM bao gém van téc, nang suit, chi
phi nang luong riéng va hiéu suit kéo. Két qua khio sat thir nghiém mo hinh mé phéng trén phan mém
Matlab - Simulink véi kich thich ngoai 13 fuc cin cay P(t), cac gia tn phan lyc phap tuyén lén cic banh xe
may kéo Z',, 2%, hiéu sust kéo n,, 46 truot 6, va van téc LHM bién d&i phit hop vér qui luat. Khi do déc tang,
hé s6 can lan ftang, hé s6 bam doc ¢, mam, do truet 6, ting, hiéu suit kéo 1, giam va do do nang suat LHM
@am, chi phi cong suit Cy, tang; vén cap luc cin kéo P, trén 6000 N, LHM lam viéc khong hiéu qua & do dic
trén 10° Nhu viy, c6 thé sit dung mé hinh dé khao st sur anh hudng cua cac yéu t6 vé két cu va st dung
dén cic chi tiéu 1am vige cia LHM, trén co s& d6 xay dung cac phuong an cii tién két cdu nang cao hiéu qui

14m viéc cia LHM trén dét doc.

Tirkhéa: Ciy chdo 2 diy, may kéo trén dat déc, dong e hoc may kéo.

1. DAY Vv bE

Qua trinh 1am viéc cta lién hop may (LHM) cay
chao cham s6c img trén dat déc chju tac dong boi
rit nhiu yéu té, tir k&t cau dén diéu kien sir dung.
Khi LHM chuyén d¢ng trén déc ngang theo duong
déng mtrc, s phan bé lai tén trong gilra cac banh xe
phia trén va phia duéi déc seé anh hudng rét lon dén
khé nang kéo bam va dn dinh ciing nhu cac chi tiéu
lam viéc. Déi voi dat trong nmg, gia tri luc can cia
may cong tac thay déi trong pham vi réng va mang
tinh ngau nhién cao dan dén cac tinh chat dong lyc
hoc chuyén déng cung thay déi nhiéu. Do vay khi
nghién ciu cac chi tiéu 1am viéc ca LHM véi tinh
chat luc can la ham ngau nhién sé tang tinh tiém can
voi mo hinh thyc cia LHM. Dé danh gia s anh
huing cia do déc, lye can cay va dic diém két cau
dén céc chi tiéu lam vige cia LHM nhu van téc, hiéu
sudt kéo, nang suat, chi phi nang Juong riéng d4 tién
hanh nghién cii “Xay dung mé hinh dong luc hoc
kéo cua LHM kéo voi cay chdo khi lam viée trén doc
ngang”.
2. B0I TUONG VA PHUONG PHAP NGHEN CUU
2.1. D6i tugng nghién ciru

'Vign Khoa hoc Lam nghiép Viét Nam
*Hoc vién Nong nghigp Viét Nam

Mo hinh dong luc hoc kéo ctia LHM (rén déc
ngang gém:

- May kéo banh hoi Janmar F535D c6: Cong suat
cuc dai N,pm= 53 Hp tai ny = 2.600 v/ph; moé men
quay cyc dai M= 172 Nm tai n,y = 1.600 v/ph; s
vong quay giéi han ng,,.= 2830 v/ph; 02 ciu chu
dong, chiéu dai coso L =2,0m, bé rong co s B = 1,3
m, trong lueng G, = 18,2 kN, chiéu cao trong tam hy
=1,05m.

- Cay chao 2 day, mdi day 4 chao ldp doi ximg,
duong kinh chao d. = 0,56 m, giita 2 day chao c6 lap
ludi x6i sau, khéi luong cay Gp= 2,50 kN, do cay sau
t6i da 0,22 m, bé rong lam viec B. = 1,8 -2,2 m.

2.2. Phuong phap nghién ciru

Trén co s& phan tich két cau ciia may kéo banh
hoi Yanmar F535D vaéi dan cay chéao 2 day lam viéc
cham s6c nmg trén dat dée |11, thiét 1ap cac quan hé
vat ly va xay dung mé hunh toan hoc mo ta dong lyc
hoc chuyén dong cia LHM trén doc ngang. Tir do str
dung phan mém Matlab - Simulink dé mé phong va
khéo sat mot s6 yéu 16 két cau va diéu kién su dung
dén cac chi tieu kéo cua LHM.

3. KET QUA NGHIEN CUU

3.1. Xay dymg m6 hinh nghién cima

3.1.1. Xay dung mo hinh cay chio
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7 Duimgdingmic

b)

Hinh 1. M6 hinh héa cdy chiao
K&t cdu cay chao gom: 2 day chao duge bé tri déi
. ximg qua truc x (Hinh 1a), truc lap cac chéo nghiéng
voi mot goc so véi truc déi ximg doc, giira 2 day chao
duoc 1ip mot ludi x6i sau trén truc déi ximg doc; dan
cay duoc lién hop véi may kéo qua co ciu treo 3
" diém, nang ha nhér hé théng xi lanh thay luc.

Véi dac diém két cau trén, c6 thé mo hinh hod
cay chao khi lam viéc trén déc ngang nhu hinh 1 véi
a thiét:

- Cor cdu treo lam vige & “thé boi™

- LHM chuyén dong theo dwong dong mu,
phuong cia lye can Pe va phuong cua luc kéo P,
tring véi phuong chuyén dong x;

- B qua anh hudng cua thanh phan phan Iy
ngang;

- Mat d6i phang.

a) Mo hinh két ciu cay; b) Hé toa do khao sat; ¢)
Bac tinh luc can cdy

Tinh chat lyc can cay Pc la thay dé1 ngau nhien
(hinh 1c) 14 do tinh chét co hoc ciia dat khong dong
nhat, do sau cay va van téc khéng én dinh,...

3.1.2. Xay dung mo hinh mdy kéo

May kéo Yanmar F535D 1a may kéo 2 cau chu
dong, cau chu dong trude chi duoc sir dung (gai ciu)
khi lam viéc trén cac diéu kién cau chu dong sau
khéong do bam. Mé hinh nghién ciru nay chi xem xét
phuong an khéong gai cdu cha déng truée va duge mo
ta nhu hinh 2.
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Hinh 2. So 46 c4c lyc tAc dung 1én LHM trén high chiéu dimg

Trong do: G,, G, 1a khét luong may kéo va cay
chio; M, — mé men chu dong cta cau sau: Py - luc
chi dong cva ciu sau may keéo; Z,. Z, ~ phan luc
phap tuyén ciia mat duong lén ciu trude va cau sau
may kéo; Py. Pp - luc can lan cia cau trudc va cau

sau may kéo: Zc. Pc - phan luc phap tuyén va luc can
cay.

Gia thiét véc o lyc cin B song song voi mat
déi. luc can cay P thay déi theo thoi gian, do d6 s
xuit hign lye quan tnh theo phuong chuvén déng
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mx véi ¥ 1a gia téc LHM. Khi d6 c6 thé dua mo
hinh trén vé mé hinh don gidn hon nhu hinh 3.

z

Hinh 3. M6 hinh c4c lyc tAc dung 18n may kéo khi
cdy & thé boi
3.1.3. M6 hinh t6ng quat dong hre LIIM cay chao
lém vigc trén doc ngang
Tir céc phan tich trén, viéc nghién ciru dong e
hoe ciia LHM cay chao trén doc ngang c6 thé dua vé
mo hinh khong gian nhu trén hinh 4.

Trong do: m,, m, - khéi luong may kéo va cay
chao; M,{—.mé men chi dong; P, - luc chi dong cua
may kéo; * - gia téc LHM; @ - géc doc mat déi;

B, P, s - o
2 - luc chi dong cia banh xe phia trén va phia

'
it P;I' - lye can 1an cia banh xe
) S PP

phia trén va phia duéi ciia cau truoe; /70 /2 - e
can lan cua banh xe phia trén va phia duéi clia cau
sau; Py, Pp - luc cin lan cdu trudc va cau sau:
Fr=F +P/d|; P2 =Py + B,

du6i cia cau sau;

i 21, Z, - phan luc

'’ o
phép tuyén lén chu trube va ciu saw; > £ - phan
luc phap tuyén lén cac banh xe phia trén va phia duéi
1 d
L phan luc ngang lén banh xe phia trén va
AN

déc;

phia duéi cau trudc; - phan luc ngang lén

7 d
banh xe phia trén va phia duoi cau sau; yLye. phan
lyc ngang lén cac banh xe phia trén va phia dudi déc:
oyt ' d _ yd o
Yi=R+¥, Y= +¥ by can cay chio
(chi do luc can lam dat); mx lyc can quan tinh cua
cay chao.

P, A P}
2 E] 1
Pueng ddng muc
) :
. v Br2
(Po—m %) —m.?f T, _ _
A . x A
fnfles Visal G sin B2
: L
———— .E —
etre b PAT N
» % ol

Hinh 4. M6 hinh téng quat déng luc hoc LHM cay chio lam viec trén déc ngang
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3.1.4. Xac dinh céc phin luc mat doi téc dung lén
mdy kéo

Tir so dé hre trén hinh 4 da xac dinh duoc cac
thanh phie phan luc cua mat doéi tac dung lén cac
cAu va cac banh xe cia may kéo:

- Phan luc phép tuyén trén cac cau:

‘L _aG,cos f+(mh, +mh, )X +Pch,

L >0 2.1
Z =G,cosfi-7,20
- Phan luc pbap tuyén 1én timg banh xe:
5 _05BZ,-hZwp
' B
7= 0,5BZ +hZ1gf >0
B

20;
@2.2)

_0.SBZ, -hZygf |

z
B y 23
0,5B.Z, +h,Z,ig
AR Rttt R L B 1728 50

- Phan lyc ngang trén cac cau:
Y,=Z,1g0;, P_,>2Y,>0
=8B P2 Y50
Y, =Zugp; P, 2Y 20

2.5

X Y +Y' =Y,
va
Y;+Y! =Y,

3.1.5. Mo hinh binh xe chu dgng lim viéc Irén
doc ngang

Mo hinh banh xe chd déng chuyén dong theo
duomg dong mirc duge mo ta nhu trén hinh 5.

Hinh 5. Mo hinh banh xe chii déng trén déc ngang

Trong dé: M, - mo men chi dong: G, - khoi
lugng cia may kéo phan bo trén banh xe chi dong:
GycosP - tai trong phap tuyén; Z, - phan lyc phap
tuyén; Y, - phan luc nép tuyén ngang do Gysinp gy
ra; P, — phan lyc tép tuyén doc do M, sinh ra; R -

62

2 H
hop luc cia cac phan luc tép tuyén: R= B+,
(2.6); Py - luc can lan: Py, - luc can kéo (tac dong tr
than xe vao truc banh xe): M. - mé men can lan:
M =P
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Phuong trinh can bing luc theo cic phuong:

P =P, +P,
Y, =G, sin 8 @7
Z,=Gceos B

Lyc bam ctia banh xe: Su bam ctia banh xe phu
thugc vao luc lién két gitra banh xe véi mat déi, d6 1a
luc ma st gifra 16p xe véi mat d6i va hee chdng bién
dang cua dat duéi tic dong clia cac mau bam{2]. Khi
banh xe bi truot hodn toan, lyc lién két dat cuc dai va
duoc goi la lye bam, ky higu 1a Py R | = Pg,

Lyc bam cua banh xe P, duoc tinh theo cong
thace:

F,=9Z, = ¢G, cos B 8

Trong do: @ 12 hé s6 bam tdng cong clia banh xe.
Lyc bam P, c6 thé phan tich thanh 2 thanh phan
theo phuong x va y:

szpv.r+1—)¢_\'

p=PL+PL 29

Pg - thanh phén lyc bam doc theo phuong
chuyén déng (x):

wa = w.rzl

P,y - thanh phan lyc bam ngang (theo phuong
¥):

P«!\ = (D‘\‘Zk

@x, @y - hé s6 bam theo phuong x va theo
phuong y, khi dé ta cé:

p=Jpl+¢}  (2.10)
hoie ¢, =¢' - ¢}
o =@ —1g’f (212)

Khi lam viéc trén doc ngang, kha nang bam cua
banh xe phai danh cho chéng trugt ngang (py), phan
con lai (¢x) méi dé tao ra luc kéo doc[2].

hay

(2.11)  hoidc

D trupt cua banh xe:

- D¢ truot doc cua banh xe duoc tinh theo cong
thue:
(2.13)
[OR

Trong dé: w, - van téc géc cita banh xe; ry, — ban
kinh banh xe: V — van tdc dai cua banh xe theo
phuong chuyén dong.

Quan hé giira hé s6 bam doc va do truot cta
banh xe c6 dang d6 thi nhu hinh 6 hoic xac dinh
theo cong thirc thuc nghiem:

P = P p(1-exp(-K, J,)

Trong dé: @,,,, - hé 6 bam doc cuc dai tmg
véi goc doc B; K- hé s6 thue nghiem [3].

(2.14)

Hinh 6. Dic tinh bdm dgc ciia banh xe
- D6 truot ngang cua banh xe: D¢ truot ngang &,
tao ra su chuyén dich ctia banh xe vé phia chan déc
(theo phuong y) do thanh phan G, sinp gay ra. Do
truot ngang c6 thé dugc tinh theo cong thirc cia RM.
Makharoblidze [3|:

S, = —l- —d—y (2.15)
TV
Sur dich chuyén ngang khi may kéo chuyéa dong
déu duge tinh theo cong thirc:

2

4y =mgsin ff—¢ 0 ; tirdo co thé suy ra:

m—3
2

2
yosmgsinB [mV | n B @16)
9, ?

Trong dé: m, - khé1 luong may kéo; S - quang
duomg di chuyén clia méy kéo theo phuong x; g - gia
téc trong trudng.

3

Pé may kéo khéng bi léch huong theo duong
dong mure, ngudi lai thuong xuyén phai diéu khién
banh dan hudng quay lén phia tén doc, su léch
hudng chuyén dong cua banh xe sé lam tang luc can
lan. Kiu d6 luc can lan theo phuong x duoc tinh theo
cong thuce thue nghiém (5): fj =af’ +b.f+ £,
2-17)

Trong do: a, b 1a cic hé s6 thue nghiém, £,1a hé
s6 can lin (mg voi B=0.
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3.2. Tinh lyc kéo ciia may kéo trén déc ngang

3.2.1. Triong hop sir dung co cau vi sai

Luc kéo cia may kéo bing téng cuia lyc kéo cia
banh xe phia tren A va ctia banh xe phia dusi P?;
luc kéo tinh theo mo men déng co:

P =P +P‘_,l My M), @.18)
% T

Trong dé: M, — mé men cha déng; M, — mé men
dong co; N, ~ hiéu sudt co hoc cta hé thong truyén
lyc; iy ~ ty s6 truyén ca hé théng truyén lyc.

Luc kéo cia may kéo tinh theo kha nang bam
ctia banh xe:

d d

B, =By + B =4 (8)Z; + ¢ (5))Z]
(2.19)

Trong d6: @.(8") hé s6 bam tinh theo dé trupt
ca banh xe phia trén déc; ¢ (87) hé s6 bam tinh
theo d9 trugt clia banh xe phia duéi déc.

Theo tinh chit cua truyén dong w1 sai lre chi
ddng clia may kéo duoc phan bd déu cho hai banh
xe, nhumg do Z4, < Z4, nén lyc kéo ctia may kéo duoc
tinh theo kha nang bam cua banh xe phia trén [2].

P, =2P =2¢.(8.)Z, (2.20)

3.2.2. Truong hop khoa co céu vi sai

Khi khoa vi saj, cac banh xe sé quay cung toc d¢
cing déng nghia la c6 cung dé truot:

o =of =0,

PR AL il

7y @

2.21)

Do do truot nhu nhau nén mirc d9 bién dang cua
16p va dat & ving tiép xic cang bang nhau, do dé he
56 bam cing bing nhau din dén luc bam s& khac
nhau vi phan lyc phap tuyén trén banh xe phia trén
nhé hon (Z] < Z{).

(o (5= (57 =
P =9l () =9,(8) e
=807 < B =9{T)Z]
- Lirc kéo tinh theo mé men dong co
M, M,

n "

(2.23)

=

- Luc kéo tinh theo kha nang bam:

Po= 0.8 N2 + 2]y = 0.(6)Z, 22)

3.3. Lap phwong trinh vi phan chuyén d0ng ciia
Dura trén cac quan hé dong lye hoc da mé ta o

cac phén trén ta cé thé thiét lap hé phuong trinh vi
phan chuyén dong cita LHM nhu sau:

3.3.1. Truong hop khong khoa vi sai
J’")*=2ﬂf P -k
. M.
.6l :%’7'"—3;.&_ ~fZln @29

Jb, =M, -Me,

Trong dé: P ~ lyc can lan cda may kéo:
Py =fGeosf (2.26)

P. - lyc can cua cay chdo, dugc xac dinh bing
thyc nghiém P.(t); J, - mé6 men quan tinh cua banh
xe; J. - mb men quan tinh quy dan dén truc dong co;
M¢, ~ md men can trén truc dong co;

Thujt gidi Giai hé phuong trinh vi phan (2.25)
duge cac nghiém: x(1) =V (1), x(r), a(s). @, Tir db
tinh dugc cac thanh phan khac:

- Do truot cia banh xe phia trén:
S=1- nw, (1)~ x(1)
rRw ()

- Tinh lyc kéo cua banh xe phia trén:

B (1) = @S, (NZ,. (N

- Tinh mo men dong co:

M, =f(n)

Hé phuong trinh vi phan (2.25) la hé¢ phuong
trinh phi tuyén, co thé 4p dung phuong phap giai gin
dung Runge - Kutta 4 trén phan mém Matlab -
Simulink.

332 Truong hop khod vi sai

(mX =R, -P, -F
200 =M N, ~Fn - [Z,r Q2])
I, =M, -M,,

Phuong phap giai hé phuong trinh (2.27) cang
tuong tu nhu giai hé phuong trinh (2.25).
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3.4. Mot s8 chi tiéu 1am viéc clia LHM va céc
thong 6 4nh hudng

Dé danh gia qua trinh lam viéc cia LHM khi lam
viéc trén dat doc, nghién ciu lwa chon 3 chi téu
chinh sau:

- Hiéu suat kéo (1), duge xac dinh theo cong
thic:

Fe

Fe+P;

=005 @28)

Trong d6: M, — hiéu suit co hoc trong hé théng
truyén lyc (N, = const); &, - do truot doc cua may
kéo thay ddi theo thai gian J, (1) ; Pe ~ luc cin cay
thay déi theo thdi gian Pc(t); P, - lyc cn lan thay ddi
theo thoi gian P(t).

- Nang suit LHM (W), duoc xac dinh theo cong
thic (4]:

W, =0.1.8,V7,, (ha/h) (2.29)
Trong d6: By, — bé rong lam viéc cua cay (m); V -
vin téc trung binh LHM (km/h); 7,, - hé sd sir

dung thoi gian.

- Chxz phi nang Jugng riéng (Cy,), dua trén chi phi
cong suat cua dong co theo cong thirc:

Nz/b

Cr = [kW /ha) (2.30)

n

Trong dé: N, - chi phi cong sudt trung binh
&W/h).

Cac yéu t6 anh hudng chinh dén cac chi tiéu 1am
viéc cua LHM: Goc déc mat déi (B) luc can cay chao
(Po); s6 truyén (i); bé rong co s may kéo (B); do cao
trong tam may kéo (hy); hé s6 bam (¢).

3.5. Két qua khio st mo hinh

3.5.1. Ket qua khdo sit mé hinh dong hrc hoc
kéo cua lién hop may

- M6 hinh duge thr nghiém véi kich thich ngoai
ctia hé théng duoc str dung 1a lyc can kéo cua cay
chao Pc(t) 12 ham ngau nhién theo théi gian, diéu
kién khao sat ¢, =0.7; f, = 0,06, f=5", véi s6
truyén 3 duoc thé hién trén hinh 7.

Dieu klen khao sat: (¢ =07: {,=0 06: /1=5° P, =6023 N, S03)

a) Luc can cua Cay chao Pe

8000
7500
7000

Z
S 8500
o

801

3
S

5500 |-

5000
0

<) Do truot va Hieu suat keo 4. 1

Ao

— L

b, 060
[V
i - - ==

04 -

0.2 SR

04 06 08 1

Thoi gian 1 [s)

0 0.2

b} Phan luc phap tuyen wren cau sau Zk . 2k,

|
7500 |—— = D, =T7VEN
M d A DA PN L PETY
Z 7000 "if"-Y R Sl W‘ L4 il
Leso0f-— —
& | .
N 6000 ‘ zuTlu 5563
5500 [~ e A ! Wy
5000 - - ‘
0 0z 01 06 08 1
28 d) Vantoc LHM V
278{— @ — - =
—_ |
€ V5 2 Thmin
£ 27 -
S S

0s
Thoi gian 1 [s]

06 08 1

Hinh 7. K&t qua khio sat mo6 hinh dong luc hoc vai p = 5°
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) Nhdn xét: K&t qua thir nghiém chuong trinh cho
thay, khi lye can cay thay déi ngau nhién theo théi
gian (do tinh khong déng nhit cua dat dai trong lam
nghiép, d6 map mé ca mat déi...) va & gia m kha
binh 6n (Pc, = 6023 N), gia tri cia phan luc phap
tuyén 1én céc banh xe may kéo 74, 74, hiéu sudt kéo
M 49 truot 5, va van téc LHM cang bién déi tuong
img; LHM lam viéc & d¢ déc 10°, hiéu suit kéo ny
trung binh dat 0,54% ung véi d6 truot §, 1a 20% (d6 thi
hinh 7¢).

- Phan lyc phép tuyén lén cac banh xe chi dong
may kéo (hinh 7b) 2%, 7% phan anh ding qui luat
cing nhu ty Jé theo @9 déc, phan lyc téng cong Ziun
= 2 + Z¢,. Két qua nay cho thay, hoan toan cé thé sir
dung ty lé phan lyc phap tuyén lén banh xe phia trén
va phia duéi dé xac dinh @ déc theo théi gian trong
sudt qué trinh chuyén dong cia LHM.

Két qua thir nghiém nay da phan anh tinh ding
d4n cta mé hinh duge xay ding, cic gid tri thu
nghiém thu duec phu hop véi qui luat, do d6 hoan
toan c6 thé sir dung mé hinh dugc xay dung dé khao
sat syr anh huong cia cic yéu t6 két cau va sir dung
dén cac chi tiéu lam viec caa LHM.

3.5.2. Anh hubng cia dp doc vé hre cdn dén cdc
[chi tiéu lim viéc cia LHM

K chuyén dong trén déc ngang. su phan b6 lai
{ai trong giia cac banh xe phia trén va phia duéi, su
tac dong ctia phan lyc ngang Y. Y* lam thay ddi h¢
6 can 1n, hé s6 bam cia may kéo tr do anh hudng
dén cac chi tiéu 1am viéc coa LHM.

- Anh huéng ctia goc déc dén hé s can lan va he
s6 bam doc cuc dai

Hé s6 can lan 4, hé s bam doc cuc dai @, va
hé s6 bam ¢o ich (tao ra hue ké0) @ime Phu thuge
vao goc déc 8, wi dat ddi tu nhién kho, do dm duéi
25% nhu trén hinh 8.

Anh huong do doc den kha nang bam banh xe
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Hinh 8. Anh hirémg géc déc dén he s6 cin lan va
hé s bam doc
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Hinh 9. Anh huéng géc déc va lyc can dén cAc chi tiéu Bm viéc (s truyén 3)

Gia trj ctia hé s6 can lan 4 va hé bam doc é.pa
yma thay déi khi lon theo géc déc B, & do doc trén
20° hé s6 bam giam rat nhanh va diém A trén d6 thi
xac dinh goc gioi han B, khi dé banh xe khong thé
tu 1an duge (bt tnret hoan toan).
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- Anh huéng goc doc va lue can dén cac chi téu
lam viéc cua LHM

Két qua khao sat sy anh huang cia do déc va luc
can keéo dén cac chi uéu lam viee cua 1HM duoe thé
hién ¢ hinh 9.
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KHOA HOC CONG NGHE

Nhan xét: Két qua khao sat cho thdy, st anh
huong ctia dé doc dén cac chi tiéu 1am vige cia LHM
1a kha lom, khi d¢ déc tang do truet ting, van toc
gidm va do d6 nang sudt gidm, chi phi cong suat
tang. Tuy theo cap lyc can cay P, muc d¢ anh huéng
x4u ciia d9 déc dén cac chi tiéu lam viéc cia LHM se
khac nhau; LHM lam wviéc khong hiéu qua ¢ dé doc
trén 10° véi cap Iyc can kéo P, trén 6000 N.

4. KET LUAN

- Mo hinh dugc xay dung da mo ta kha day di vé
két cdu, hoat déng va tac ddng qua lai gitra cac phin
tir cda he thdng tir dong co, hé théng truyén lyc, he
thdng di dong cho dén mdy cay va cic yéu t6 cha
diéu kién st dung. Mé hinh duoc mo phong trén
phén mém Matiab - Stmulink, cho phép khao sat anh
huéng cia mot s6 yéu t6 két ciu va didu kién su
dung dén cac chi tiéu 1am viéc cia LHM.

- Két qua khao sat mé hinh véi kich thich ngoai
cia hé thong 13 lyc can kéo cua cay chao P.(t) da
khing dinh duoc tinh thich tmg va ding dén cia mé
hinh, c4c gia tri va d6 thi biéu dién mé: quan hé gitra
che chi tiéu 1am viée véi cac théng s6 anh huong pha
hop véi qui luat. Khi dé déc tang, hé s6 can lin f
tang, hé¢ 6 bam doc ¢, giam dan dén d¢ trupt 6,

tang, hi¢u suat kéo n, g1dzm va do d6 nang suit LHM
giam, chi phi cong suat Cy, (kW/ha) tang.

- M6 hinh cé thé sir dung dé khio sat su anh
hudng ciia cac yéu t6 vé két ciu va st dung dén cac
chi tiéu lam viéc cita LHM, trén co s&r d6 xay dung
cac phuong 4n hoan thién va t61 ts LHM.
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THE DYNAMIC MODEL DEVELOPMENT OF DISK PLOW COMBINED TRACTOR
OPERATING ALONG CONTOUR LINES ON STEEP TERRAIN

To Quoc Huy, Nong Van Vin, Doan Van Thu

Summary
A dynamic model of the trachon of 2 Yanmar F535D agrumotor system (LHM) assembled with a two - gang
disc plow working on steep terrain was constructed based on the analysis of structure and relationships
between the system physical elements. The mathematical model fully illustrated the structure, operation
and the nteraction relatonships between the components of the LHM, including the engine, transmission
system, self - movement system, plowing system and several other factors related to operating condition.
The objective functions are the performance indices of the LHM, including speed, productivity, energy
consumption and traction efficiency. The testing results of the model simulated by the Matlab - Simulink
tool, using the input variables P.(t) (dragging force), Z\. Z% (normal forces upto tires), n, (traction
efficiency), 6, (shding index) and speed of LHM, varied in line with the outputs predicted by the established
equations. An increase in the terrain slope resulted in the corresponding increment of the rolling - dragging
index £ lateral friction index ¢,, sliding index 6, and the corresponding decrement of the traction efficiency
N, consequently leading to a decrease of the general produchvity of the LHM and an increment of the
power cost per unit C,. When the dragging force P, exceeded 6000 N. LHM did not provide the efficient
output at terrain slopes of more than 10° This model can be applied in predicting 1mpacts of the structure
and operating factors to the productivity of the LHM, based on that further optimization of LHM's efficiency

can be achieved for future steep - terrain operations.

Keywords: Dynamycs of tractor, tractor for slope hill, two gang disc plow.
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