
KHOA HOC C 6 N G NGHE 

X A Y DlJiXIG M d Hil\lH DOIXIG LIJC HOC KEO CLIA LIEIXI 
HOP IVIAY K E O v d i CAY CHAD KHI LAM VIEC TREIXl 

DOC IXIGAIXIG 

Ta Qu6c Huy^ N6ng Van Vm^ Doan Vian Thu^ 

T6MTAT 

M6 hinh dong Iuc hpc keo cua li^n hgp may (LHM) keo banh hoi Yanmar F535D voi cay chac 2 day cham 
s6c rung tr&n ddc ngang dupc xay dung tren ca so phan tich ket cau va thi^t lap cac quan he vat !y giua cac 
phan tu cua he thdng. Mo hinh toan mo ta kha day du v^ ket cau, hoat dong va moi quan he tac dong qua lai 
giua cac phan tii cua LHM tir dpng co, he thdng truy&n Iuc, he thdng di dong cho den may cay va cac y6u td 
ciia dieu kipn su dung. Cac ham muc tieu la cac chi tieu lam viec cua LHM bao gdm van tdc, n^ng suat, chi 
phi nang lupng ri&ng va hi$u suat keo. Ket qua khao sat thii nghiem mo hinh mo phong tr&n phdn mSm 
Matlab - Simulink voi kich thich ngoai la Iuc can cay Pc(t), cac gia tn phan lire phap tuyen l6n cac banh xe 
miy keo ?),, 7^^, hieu sudt keo rî , do trupt 6̂  va van tdc LHM bien ddi phii hpp voi qm luat. Khi d6 ddc tang, 
h6 sd can lan /tang, h6 sd bam doc cj)̂  giam, dp tnrcrt 6, tang, hi§u suat keo nj, giam va do do nSng suat LHM 
giam, chi phi cong suat Ĉ ^ tang; voi cap Iuc can keo P̂  trfen 6000 N, LHM lam viec khong hieu qua o dp ddc 
trfin 10". Nhu vay, cd the su dung mo hinh d^ khao sat sir anh hudng cua cac yeu td v^ kdt cau va su dung 
ddn cac chi tieu lam viec cua LHM, tren ca sd do xay dung cac phuang an cai tien ket cau n^ng cao hifiu qua 
lam vipc cua LHM tren dat ddc. 
Ti>kh6a: Caychao2day, may keo tien ddt ddc, dong Iuc hoc may keo. 

I.D^TVANBE 

Qua trinh lam viec cua hfin hop may (LHM) cay 
chao cham soc ning tren dat doc chiu tac dpng hoi 
rat nhi^u yeu td, tir k^t can den dxku kien su dung. 
Khi LHM chuyen dong tren ddc ngang theo duong 
dong muc, su phan bd lai tai trong giira cac banh xe 
phia tihn va phia duoi ddc se anh huong rat Ion den 
kha ning keo bam va on dinh cung nhu cac chi heu 
lam v\h.c. Doi voi dat trong rung, gia tri Iuc can cua 
miy cong tac thay ddi trong pham vi rong va mang 
tinh ngSu nhien cao d ^ d^n cac tinh chat dpng Iuc 
hgc chuyen d6ng cung thay doi nhieu. Do vay khi 
nghien cuu cac chi tieu lam viec cua LHM voi tinh 
chat Iuc can la ham ngiu nhien se tang tinh tiem can 
voi mo hinh thuc cua LHM. D6 danh gia su anh 
huong cua do ddc, Iuc can cay va dac diem ket cau 
den cac chi tieu lam viec cua LHM nhu van tdc, hieu 
suat keo, nang suat, chi phi nang lugng rieng da hen 
hanh nghidn cuu "Xay dung mo hinh dong Iuc hoc 
k^o ciia LHM keo voi cay chao khi lam viec tren ddc 
ngang". 

2. BOI TUDNG VA PHUWG PHAP NGHBI CUU 

2.1. D6i hmimg nghifin cuu 

Mo hinh dgng Iuc hgc keo ciia LHM tren ddc 
ngang gom: 

- May keo hanh hoi Janmar F535D co: Cong suat 
cue dai Nen,ax= 53 Hp tai UeH = 2.600 v/ph; mo men 
quay cue dai Men,ax= 172 Nm tai n̂M - 1.600 v/ph; sd 
vong quay gioi han n^^^^ 2830 v/ph; 02 cau chii 
dgng, chieu dai co so L = 2,0 m, be rong co so B = 1,3 
m, trgng luong Gi = 18,2 kN, chieu cao trong tam ĥ -
= 1,05 m. 

- Cay chao 2 day, m6i day 4 chao lap ddi xung, 
duong kinh chao d̂  = 0,56 m, giua 2 day chao co Idp 
luoi xoi sau, khdi lugng cay G2= 2,50 kN, do cay sau 
tdi da 0,22 m, be rong lam viec B̂ . = 1,8 - 2,2 m. 

2.2. Phuong phdp nghidn ohi 
Tren co so phan tich ket cau ciia may keo banh 

hoi Yanmar F535D vol dan cay chao 2 day lam viec 
cham soc rimg tren dat ddc [1], thidt lap cac quan he 
vat ly va xay dung mo hinh toan hgc md ta dong Iuc 
hgc chuyen dgng cua LHM tren doc ngang. Tir do su 
dung phan m&m Matlab - Simulink de md phong va 
khao sat mpt sd yeu td k^t cau va dieu kien sir dung 
den cac chi tieu keo cua LHM. 

3. KET QUA NGHBU CUU 

3.1. Xay dung m6 hmh nghien cuu 
3.1.1. Xay dung md hinh ciy chao 

' Vi?n Khoa hpc Lam nghiep Viet Nam 
^Hpc vien Nong nghiep Viet Nam 
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^uongdongmuic 

H i n h 1. M d h i n h h 6 a cdy chao 

Ket cau cay chao gom: 2 day chao dugc bd tri ddi 

^ x u n g qua t rue x (Hinh l a ) , t r ue lap cac chao n g h i e n g 

vol m g t g o c so vdi t rue ddi x i ing doc, giira 2 day chao 

d u g c I^p m d t luoi xoi sau t r e n t r u e ddi xi ing dgc; dan 

cay d u g c lien h g p vdi m a y keo q u a c o cau t reo 3 

. d i^m, n a n g h a n h o h e t h d n g xi l anh thiiy Iuc. 

GjGOSp 

Voi dac diem ket cau tren, co th^ md hinh hoa 
cay chao khi lam viec tren ddc ngang nhu hinh 1 voi 
giathidt 

- Co cau heo lam vific cr "thfi boi"; 

- LHM chuyen dong theo dudng dong mtic, 
phuong ciia Iuc can Pc va phuong cua Iuc keo P̂  
trimg vdi phuang chuyen dong x; 

- Bo qua anh huong ciia thanh phan phan lyc 
ngang; 

- Mat doi phang. 

a) Mo hmh ket ciu ciy; b) Hd toa do khao sat; c) 
Dac tinh Iuc cin cay 

Tinh chat Iuc can cay Pc la thay doi nghx nhi&n 
(hinh Ic) la do tinh chat co hpc cua d^t khong ddng 
nhat, dp sau cay va van toe khdng on dmh,... 

3.1.2. Xay dimg mo hinh miy keo 

May keo Yanmar F535D la may keo 2 ciu chu 
dpng, cau chii dong truoc chi duoc su dung (gai ciu) 
khi lam viec trfin cac di^u kien cau chii dong sau 
khong du bam. Md hinh nghifin ctiu nay chi xem xet 
phuong an khdng gai cau chu dong trudc va dupc md 
ta nhu hinh 2. 

Hmh 2. Sff d6 cdc Iuc tdc dung Ifin LHM trfin hinh chi^u diing 
sau may keo; Zc, Pc - phdn Iuc phap tuyen va Iuc can 
cay. 

Gia thiet vec to Itrc can P̂ . song song voi mdt 

ddi, Iuc can cdy Pc thay ddi theo thdi gian, do do sfi 

xudt hien Iuc quan tinh theo phuong chuyen ddng 

Trong do: Gi, G2 la khdi lugng may keo va cay 
chao; M,, - md men chu dpng ciia cau sau; P^ - Iuc 
chii dpng ciia ciu sau may keo; Z,. Z2 - phdn Iuc 
phdp tuy^n ctia mat duong Ien ciu truoc va cdu sau 
may keo; Pn, ?G. - ^^ can Ian cua cau truoc vd cau 
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mx vdi X \i gia t6c LHM. Khi do co the dua mo 

hinh tr^n v6 m6 hinh don gian hon nhu hmh 3. 

f / 

(Pc~m^x) -\~ - • 1 

TV 
p,^ 

z 

-^x 

t—f 

J \ 
Pn 

\ ^ 
r, 

f 
O^nc&fK 

'fl 
Q 

I 

X 

- f 
J 

h 

Z, 

Hinh 3. Md hinh cdc li;c tdc dung Ifin mdy kfio Idii 
cdy 6 th^ boi 

3.1.3. Md hinh tdng quit ddng lire LHM cay cbio 
lim vide tren ddc ngang 

Tir cac phan tich trfin, viec nghien ciiu dpng lire 
hpc cua LHM cay chao trfin ddc ngang co the dua ve 
mo hinh khdng gian nhu tren hinh 4. 

Trong dd: mj, m2 - khdi lugng may keo va cay 

chao; M^, - md men chii dpng; P ^ - Iuc chu ddng ctia 

may keo; ^ - gia toe LHM; p - gdc ddc mat ddi; 
P' P'' 

• Iuc chu dgng cua banh xe phia tren va phia 

P' P'' 
duoi cua cau sau; ^ ' ' '"' - lijc can lan cila banh xe 

P' P'' 
phia tren va phia dudi cua cau trudc; '-' '̂ •' - Iuc 
can lan cua banh xe phia trfin va phia duoi ciia cau 
sau; Pfj, Pi2 - Iuc can ldn cau truoc va cau sau: 
P = P' + p'' p = p' + p'' 

" " " ; " - '̂̂  * ' ' ^ ; Z„ Z, - phan Iuc 

phap tuyen len cau trudc va cau sau; Z',!' • phdn 
Iuc phdp tuyen len cdc bdnh xe phia tren va phia dudi 

doc; I ' I - phan Iuc ngang Ien bdnh xe phia trfin va 
V" yd 

phia duoi cau tnrdc; =' ^ . phdn Iuc ngang Ien 

banh xe phia tren va phia duoi ciu sau; ' - phan 
lire ngang Ifin cac banh xe phia trfin va phia dudi ddc: 

' -, ' - ; Pc - Itic can cay chao 

(chi do Iuc can lam dat); ^ - Iuc can qudn tinh cua 
cay chao. 

Hmh 4. M6 hinh t6ng qudt dOng Iuc hpc LHM cdy chao lam v i ^ trfin ddc ngang 
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3.1.4. Xac dinh cac phan lire mat ddi tac dtmg len 
may keo 

Tu so d6 Iuc tren hinh 4 da xac dinh duoc cac 
thanh phan phan Iuc cija mat doi tac dung len cac 
cau va cac banh xe cua may keo: 

- Phan Iuc phap tuy& tren cac cau: 

_ a.G, cos/?+(m,h| +m;h^)x + P̂ .ĥ  
' L ' 

Z, =G ,cos^ -Z , >0 

- Phan Iuc phap tuyen len timg banh xe: 

, - h 

B (2.2) 

(2.1) 

Z? 0,S.B.2, + h|Z,t 
B 

- > 0 

z; = 
0,5B.Z, -h ,Z , l 

->0; 

^ , ^ 0 . 5 B . Z , + h , Z , t g / ; ^ Q 

' B 

Phan Iuc ngang tren cac cau: 

Y,=ZjtgyS; P „ , > Y , > 0 

Y, =Z, t 

(2.3) 

Y ' + Y , ' = Y , 

Y^ + Y," = Y. 

P..„, > Y, > 0 

(2.5) 

(2.4) 

3.1.5. Mo hmh banh xe chd dong lam vi^c tr^ 
ddc ngang 

Mo hinh banh xe chu dpng chuyin dpng theo 
dirong dong mijc duoc mo ta nhu tren hmh 5. 

Gisinp 

y + c) 

2 Du'citigd6ngmijrc 

Hinh 5. M6 hinh bdnh xe chii dOng ti^n d6c ngang 
Trong do: M^ - mo men chii dpng; G^ - khoi 

Iirpng cua may keo phan bo tren banh xe chu dong: 
GkCOsp - tai trpng phap tuyen; Ẑ  - phan Iuc phap 
tuyen: Y^ - phan Iuc hep tuyen ngang do G^sinP gay 
ra; Pu - phan Iuc tilp tuyIn dpc do M^ sinh ra; R -

, R = Jp^ + Y-
ven: > * hpp Iuc ciia cac phan Iuc tilp tuyen: 

(2.6); P^ - lire can lan; P |„ - Iuc can keo (tac dpng tir 
than xe vao true banh xe); M^. - mo men can lan: 
.1/ , . =P.n 
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Phuong trinh can bang Iuc theo cdc phucmg: 

\Y^ =G^sm0 (2.7) 

[z^ =GcosJ3 

Luc bdm ciia bdnh xe: Su bdm cua banh xe phu 
thugc vdo Iuc lien ket giiia bdnh xe vdi mat doi, do la 
Iuc ma sdt giua Idp xe vol mat doi va Iuc chdng bie'n 
dang cua dat dudi tdc dpng ctia cdc mau bdm[2]. Khi 
b ^ h xe bi hirgt hodn toan, Iuc hfin kdt dat cue dai va 
dupc ggi la Iuc bdm, ky hifiu la P ,̂: R^^^ = P 

Ltrc bdm ctia bdnh xe P^ dupc tmh theo cong 
thtic: 

Pf^<P^k =<PG, COS P (2.8) 

Trong do: (p la hfi sd bdm tong cgng cua bdnh xe. 
Li;c bam P̂ i, c6 the phan tich thanh 2 thanh phan 

theo phuong x va y: 

h=h.+P„ hay 

P,=^Pi + K, (2.9) 

P̂ ix - thdnh phan Itrc bam dpc theo phuong 
chuydn dong (x): 

P,,=9A 

Pov - thanh phan Iuc bam ngang (theo phuong 

y): 

P„='P,Z, 

(px, (py - he sd bdm theo phuang x vd theo 
phuong y, khi dd ta co: 

hoSc 

-+g}l (2.10) 

(2.11) hoac 

9.=^lr-tg^/3 (2.12) 

Khi 1dm vific tren doc ngang, kha nang bam ciia 
banh xe phai danh cho chdng trupt ngang ((py), phin 
cdn lai (ipx) mdi de tao ra Iuc keo dpc [2]. 

Dd tmat cua binh xe: 

- Dp trupt dpc cua banh xe dupc tinh theo cong 
thiic: 

(2.13) 

Trong do: w^ - van tdc gdc cua banh xe; Ty - ban 
kinh banh xe; V - van tdc ddi ctia bdnh xe theo 
phuong chuyen dong. 

Quan he giira he sd bam dpc va dp truat cua 
bdnh xe cd dang dd thi nhu hmh 6 hodc xdc dinh 
theo cong thuc thuc nghiem: 

9. = f ' xn , a . ^ ( I - exp( -K ,^J (2.14) 

Trong dd: (p^^^^p- hfi sd bam dgc CLTC dai ting 

voi gdc ddc p; K -̂ hfi sd thuc nghiem [3]. 

Hinh 6. Ddc tinh bdm dpc ciia bdnh xe 

- Dp trupt ngang cua bdnh xe: Do trugt ngang 5y 

tao ra stj chuyen dich ctia banh xe ve phia chdn ddc 

(theo phuang y) do thanh phan G^ sinp gay ra. Do 

trugt ngang cd the dupc tinh theo cong thiic cua RM. 

Makharoblidze [3]: 

' V dt 

Su dich chuyen ngang khi may keo chuyen dong 
deu duoc tinh theo cdng 

d^y 
rr\ — - = in^gsin/3- ^^ d ; hi dd co the suy ra: 

dt' 

(2.15) 

thiic: 

y = S-^ ^ + 1 ^ 1 gsm/?(2.16) 

Trong do: m^ - khdi Iuong may keo; S - quang 
dudng di chuyen ctia may keo theo phuong x; g - gia 
tdc trgng trudng. 

De may keo khdng bi lech hudng theo duong 

ddng miic, nguoi lai thudng xuyen phdi dieu khien 

banh din hudng quay len phia trfin ddc, su lech 

hudng chuyen dong ciia banh xe se lam tdng Iuc can 

Ian. Khi do lire can lan theo phuong x duoc tinh theo 

cdng thiic thtrc nghiem [5]: fg = a.P' ^b.^ + f^ 

(2-17) 

Trong do: a, b Id cac he sd thuc nghiem, f„ la he 
sd can ldn ung vdi P=0. 
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3.2. Tinh lire kfio ciia mdy k6o trfin d6c ngang 

3.2.1. Tmdng hop su dung ca cau vl sal 

Luc keo cua may keo bang tdng cua Itjc keo ciia 

bdnh xe phia tren P^ vk ciia banh xe phia dual Pif ; 

Iuc keo tinh theo mo men ddng c a 

. ^k _ ^eh-Vn. 
--P +Pt (2.18) 

Trong dd: M^ - md men chii dong; M^ - md men 
dong co; 11^ - hifiu suat co hgc ciia he thdng tmyfin 
Iuc; i]- - ty sd truyen ciia he thdng truyen Iuc. 

Luc keo ciia may keo tinh theo kha nang bam 
ciia bdnh xe: 

R =Pi+P^ [{6[)Z[+(pi(di)Zi 
2.19) 

Trong do: (p[ (d[ ) he sd bam tinh theo do trupt 

ciia banh xe phia trfin ddc; q}^ (S^ ) he sd bdm tinh 

theo dp trupt cua banh xe phia dudi ddc. 

Theo tinh ch& cua truyen dong vi sai Itic chu 
dpng cua may keo dupc phan bd d^u cho hai banh 
xe, nhung do Ẑ ^ < Z\ nen Itic keo ctia may keo duoc 
tinh theo kha ndng bam cua banh xe phia trfin [2]. 

F^ =2Pl ==2(p[(S'jZ[ (2.20) 

3.2.2. Trudng h(^ khoa ca cau vi sai 

Khi khoa vi sai, cdc hanh xe se quay cimg tdc do 

cung dong nghia la cd cimg dp trupt 

I oil, =0)^=0)^ 

[ r,0>. 

Do do trupt nhu nhau nin miic dp bien dang cua 

lop va dat a vung tiep xiic cung bang nhau, do do he 

sd bam cung bang nhau din den lire bam se khac 

nhau vi phan Iuc phap tuyen tren banh xe phia tren 

nho hon (Zj < Z j ) . 

[f>;,(,y;) = pf(<5f) = p,(^,) 

[p;=K(^;)zi<n" = p.f(<5f)z;' 

Luc keo tinh theo mo men dpng ccr 

(2.22) 

- Luc keo tinh theo kha nang bam: 

PI, = <PAS^)(Z[ +Zt) = <P,(S,)Z, (2.2) 

3.3. LJp phuong trinh vi phSn chuyfa dOng ciia 
LHM 

Dua tren cac quan he dpng Iuc hpc da mo ta 6 
cac phan trSn ta CO the thilt lap he phuong trinh vi 
phan chuyin dpng cua LHM nhu sau: 

3.3.1. Trudng hop khong khoa visa! 

•i = 2Pl-P,-P. 

JA-^Y^-Pk-r^- •f.Z[r, (2.25) 

^;(o=i--

/'̂  (2.23) 

Trong do: Pf - Iuc can Idn cua may keo: 
Pf = f.G cos ^ (2.26) 

Pc - Iuc can cua cdy chao, dugc xac dinh bdng 
thuc nghifim Pc(t); Jt - md men qudn tinh ciia banh 
xe; Je - md men qudn tinh quy ddn d^n true dong cô  
Mce - md men cdn tren true ddng co; 

Thu0 giir. Giai he phuong trinh vi phdn (2.25) 

dupc cac nghifim: x(t) = V(t),x(l),oKt),CO^ Tir do 

tinh dugc cdc thdnh phin khde: 

- Dd trupt cua banh xe phia tren: 

r,^(0,(t)-i(t) 

r^co,(t) 

- Tinh Iuc keo ciia banh xe phia tren: 

Pl(t)-<i:^M(t)).Z[(t) 

- Tinh md men dpng co: 

A^. = / ( « . ) 

Hfi phuong hinh vi phdn (2.25) la hfi phuong 
trinh phi tuyen, co the dp dimg phuong phdp gidi gan 
diing Runge - Kutta 4 trfin phan mem Matlab -
Simulink. 

3.3.2. Trudng hqp khoi visai 

frnJi = / > - / > . - / ,̂ 

\2JA=MfyT]„,~P,.r,-f.Z,r, (2.27) 

Phuong phdp gidi hfi phuang trinh (2.27) ciing 
tuong tu nhu giai he phuong trinh (2.25). 
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3.4. M0t s6 chi tifiu Mm vi§c cua LHM vd cdc 
thdng s6 dnh hudng 

D^ ddnh gid qua trinh lam vific cua LHM khi 1dm 
vific tren dat ddc, nghifin ciiu lira chpn 3 chi tifiu 
chinh sau: 

- Hifiu suit keo (r|i^, dupc xac dinh theo cdng 
thiic: 

Pc 

- Chi phi nang lupng rifing (Cf̂ ,̂ dua frfin chi phi 
cong suat cua dpng co theo cdng thtic: 

A' 
"" [kWlha] (2.30) 

- chi phi cdng suat hning binh 

rj,=7jJ\-S,) 
Pc+Pf 

(2.28) 

Trong do: Tin, - hieu suat co hoc frong he thdng 

truyen lire (TI„ = const); 5^ - dd trupt dpc cua may 

keo thay doi theo thdi gian S^ (t); Pc ~ Iuc can cay 

thay ddi theo thdi gian Pc(t); Pf - Iuc can ldn thay ddi 

theo thdi gian Pf(t). 

- Ndng suit LHM (W^), dupc xdc dinh theo cdng 
thtic [4]: 

W, =0.1.S,,.V.7,^ (ha/h) (2.29) 

Trong dd: B|̂ , - be rong 1dm viec cua cay (m); V -

van tdc frung binh LHM (km/h); T]^^ - hfi sd sir 

dung thdi gian. 

Dieu kien khao sat: ( p „ 

7500 

7000 

6000 

5500 

5000 

3) Lucca 

, 
1 m 

N 
M/IAI 
' 1 

1 

n cua Cay chao Pc 

f\ 
^ n 

T 
1 m 
Hi 

6022 5N 

w 
I 

Trong do: N,t, 
(kW/h). 

Cac ydu td anh hudng chinh den cdc chi tieu lam 
vific ciia LHM: Goc ddc mat doi (P) Iuc can cay chao 
(Pc); sd h-uyen (i); b^ rdng co so may keo (B); dd cao 
frpng tdm may keo (hx); he sd bam (4)). 

3.5. K^t qua khdo sdt md hinh 

3.5.1. Ket qui khio sat md hinh ddng lire hqc 
keo ciia hen hqp miy 

- Md hinh dupc thu nghifim vdi kich thich ngodi 

cua he thdng duoc sti dung la lire can keo cua cay 

chao Pc(t) la ham ngdu nhifin theo thdi gian, difiu 

kien khao sat ^^ = 0 , 7 ; ^ = 0,06; /? = 5° , voi sd 

fruydn 3 dupc thd hien fren hinh 7. 

=0 7; tQ=0 06; !i=5°\ P,u=6023 N, So3) 

b) Phan iuc phap tuyen tren cau sau Zk Zk 

0 2 0 4 0,6 

c) Do truot va Hieu suat 

7500 

Z" 7000 

N 6500 

N 6000 

5500 

5000 

^AA-vy^j-Y^fAuy.'^wv^"A//^a,,^.' 

I ' ZkT J= 5563N 

Van toe LHM V 

'Aw^-Y^-jf'f'/l^^'if:^ 

Thoi gian t [s] Thoi gian t [s] 

Hinh 7. K^t qui khao sit m6 hinh dOng Iuc hpc voi p - 5° 
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Nhan xet: Ket qua thii nghifim chuong trinh cho 
thay, khi Iuc can cay thay ddi ngdu nhifin theo thdi 
gian (do tiiih khong dong nhat cua dat dai frong 1dm 
nghidp, dd mdp md cua mdt doi...) va d- gia tn kha 
binh on (Pcb = 6023 N), gia tii cua phdn Iuc phdp 
tuyen Ifin cac bdnh xe mdy keo Z\, Z\, hieu suit keo 
Ok, dp truot by vk van tdc LHM ciing bi^n ddi tuong 
ling; LHM lam vific o dp ddc 10", hieu suit keo HK 
trung binh dat 0,54% img vdi dp tiniot 5^ Id 20% (do tiii 
hinh 7c). 

- Phan Itic phdp tuy^n Ien cdc bdnh xe chu dgng 
mdy keo (hinh 7b) Z\, Z\ phdn dnh dting qui luat 
cung nhu ty le theo do ddc, phan Iuc tdng cdng Z^,s^ 
= Z'lt + Ẑ k- Kdt qua ndy cho thay, hoan toan cd th^ sii 
dung ty lfi phan Iuc phdp tuyen Ifin bdnh xe phia frfin 
va phia dudi de xdc dmh do ddc theo thdi gian frong 
sudt qud trinh chuydn ddng cua LHM. 

Kdt qud thti nghifim nay da phan anh tinh diing 
ddn cua md hinh dupc xay dung, cdc gia tri thii 
nghifim thu duoc phii hpp vdi qui luat, do do hoan 
toan cd the sti dung md hinh dugc xay dung de khao 
sdt su dnh huong cua cac yeu td ket cau va sti dung 
d^n cac chi tifiu lam vific ciia LHM. 

s 3.5.2. Anh hudng cua do ddc va lm: can ddn cic 
left/ tieu lam vide cua LHM 

Khi chuyen ddng frfin ddc ngang, sir phdn bo I^ 
tdi frgng giua cac bdnh xe phia fren va phia dudi, sir 
tdc ddng ctia phan Iuc ngang Y", Ŷ  lam thay doi h^ 
sd can Ian, he sd bdm ciia mdy keo tir dd anh huong 
den cac chi tifiu 1dm vific ciia LHM. 

- Anh hudng cua gdc ddc den he so can ldn va h0 
sd bdm dpc cue dai 

He sd can Idn f^, he sd bam dgc cue dai ^ .^^ va 
he sd bdm co ich (tao ra Iuc keo) tpknax phu thuOc 
vao gdc ddc 0, roi dat doi tu nhien kho, do am dudi 
25% nhu fren hinh 8. 

Anh liuong d 

•1'^,=^ s 

fli^Q =C 60~~-

'n-U -— 

o doc d«n kh a nang 

^ l ^ " \ ^ 

""X-

''lln 

bam banh x« 

^xma^ 

=31.7 

\ A ^ 

l \ 

\1 

Hinh 8. Anh huong g6c ddc d& h$ s<$ cin lin vi 
h$ sd bim dpc 

Hinh 9. Anh humg g(ic ddc vi ll^ cin ddn cic chi tidu lim vide (sd tniydn 3) 
Gia tri cua he sd can lan 4 vi he bam dpc i / i„„ • Anh hudng goc ddc va Iuc can den cic chi heu 

*i™, thay ddi khi ldn theo gdc ddc 3, 6 dp ddc tren lam vide cua LHM 
20° he sd bam giam rat nhanh va diem A tren dd thi Ket qua khao sit su anh hudng cua do ddc va Iuc 
xac dinh gdc gidi han |5„„, khi dd banh xe khdng the cin keo den cac chi deu lim viec ciia LHM dupc thi 
tu lin dupc Cbi trupt hoin toan). Wen is hinh 9. 
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Nhan xet K^t qud khdo sat cho thay, su anh 
huong cua do ddc den cdc chi tifiu 1dm vific cua LHM 
la kha ldn, khi dO ddc tdng do trupt tang, van tdc 
giam vd do do ndng suat gidm, chi phi cdng suat 
tdng. Tuy theo cap lire can cay P^, mtic dp anh hudng 
x^u cua dd ddc ddn cac chi tieu lam viec ctia LHM se 
khac nhau; LHM Idm vific khdng hifiu qud o dd ddc 
frfin 10° vdi cap Iuc can keo P^ fren 6000 N. 

4.KfrLUAIV 
- Md hinh dugc xay dimg da md ta khd day dti ve 

ket cau, hoat dpng va tac ddng qua lai giira cac phdn 
tti cua hfi thdng tii ddng co, he thdng tiniyen Iuc, hfi 
thdng di ddng cho den may cay va cac y^u td aia 
dieu kifin su dung. Mo hmh dugc mo phong fren 
phan mem Matlab - Simulink, cho phep khao sat anh 
htrong cua mot sd yeu td ket cau va di^u kien su 
dting ddn cdc chi tifiu lam vific ciia LHM. 

- K^t qua khao sat md hinh vdi kich thich ngoai 
cua he thdng Id Iuc can keo cua cay chao Pc(t) da 
khang dinh duoc tinh thich ting va dting ddn cua md 
hinh, cac gid tri vd do thi bieu difin mdi quan he giira 
cac chi tifiu lam vific voi cac thdng sd anh hudng phii 
hop voi qui luat. Khi dd doc tang, he sd can Ian / 
tdng, h$ sd bam dpc 4)̂  giam ddn den do trupt 5̂  

tang, hifiu suat keo n̂  giam va do dd ndng suat LHM 
giam, chi phi cong suat C^^ (kW/ha) tang. 

- M6 hinh cd the su dung de khao sat su anh 
hudng cua cac yeu td vfi ket cau vd su dung den cdc 
chi tieu lam vific ciia LHM, fren co so dd xay dung 
cdc phuong an hodn tiiifin vd toi uu 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 traction of a Yanmar F535D agrimotor 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 illusfrated the structure, operation 
and the interaction relationships 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 fraction efficiency. The testing results of the model simulated by the Matiab - Simulink 
tool, using the input variables Pc(t) (dragging force), Z'̂ . Z''̂  (normal forces upto tires), Hk (traction 
efficiency), 6,̂  (sliding index) and speed of LHM, varied in line vdth the outputs predicted by the established 
equations. An increase in the terrain slope resulted in the corresponding mcrement of the rolhng - dragging 
index f, lateral friction index 4î , sliding index 6,, and the corresponding decrement of the traction efflciency 
Hi,, consequentiy leading to a decrease of the general productivity of the LHM and an increment of the 
power cost per unit Ĉ ^ 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 impacts 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: Dynamics of tractor, tractor for slope hill two gang disc plow. 
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