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IVid HIiVH TilXJH TOAlXI CAC C H I T IEU KEO BAIVI CLIA 
BAIMH X E Cd IVIAU K H I LAIVI VIEC TREIXI IMEIV OAT YELI 

Triiu Anh T u ^ S D$u Thi Nhu^Ld Dire Quang" 

T6MTAT 
Trong bai viet nay trinh bay mpt phuang phap tinh toan cac chi tieu keo bam cua banh xe cd mau khi lam 
vi$c tren nen dat yeu. Mo hinh cho phep khao sat nhiiu yeu td anh hudng den cac chi tieu keo bam, tren 
CO sd do CO the lua chon dupc ket cau banh xe va chpn cbl dp su dung hop ly vdi cac dieu kien su dung 
khac nhau. Diem mdi trong mo hinh la da xem xet den su trugt tuang ddi giua cac phan tu dat va be mat 
lam viec cua mau bam, cho phep tinh dupc hieu suat keo va he sd can cua banh xe. Cac kit qua nghien cuu 
gdp phan hoan thien ca sd khoa hpc de tinh toan thiet kl cac banh xe chu dpng cho cac may keo lam viec 
tren cac ruong trdng lua nudc d nudc ta. 
Tir khda: May keo, tinh chat keo bam cda banh xe, tren nen da't ye'u. 

LOATVAND^ 

Trong CO gidi hda san xuat lua nudc, cAc lidn hpp 
may keo phai thudng xuyen chuyin dpng tren cAc 
nen dat ylu, khi dd ddi hdi he thdng di ddng phai cd 
tinh nAng kio bAm idt mdi nAng eao dupe hi|u qua 
su dung. 

Tinh chat kio bam thudng dupc danh giA bdi cAc 
ehi tieu: Dp truat 5, hd sd bAm ip, he sd can lAn /vA 
hieu suat keo q̂ - Trong dd hieu suat kio IA chi tidu 
danh giA tdng hpp nhat. Khi nghidn cuu mdi loai 
hAnh xe cu ihl, can xAc dinh lire bam F,p, lire can Fj 
va vimg lire keo hiru ich. CAc ehi tidu nAy phu thudc 
vao nhiiu ylu td vA cd anh hudng lAn nhau. Cac quan 
he nAy rat phue tap, dAc bidt la khi lam vide trdn dai 
nin ylu. Vi thi, vi|e nghien euu eae chi tieu kio bam 
nham nang cao hidu quA su dung eae lidn hpp mAy 
keo IA can thilt, gdp phan phAt triin co gidi hda viing 
trdng lua nudc d nudc ta. 

Dudi dAy IA md hinh tinh toAn cAc chi tidu kio 
bAm eiia hAnh xe ed mau nhAm gdp phan hoAn thi|n 
CO sd khoa hpe dl thilt kl, chi tao cAc bAnh xe may 
kio vA lira ehpn ehi dp six dung hpp ly cAc Udn hpp 
mAy trdn nin dat ylu. 

I . NQI DUNG VA PHUONG PHAP NGHIEN CUU 

1. CAc thAnh p h ^ luc vA md men tAc dpng ldn 
mlu bAm ciia bAnh xe 

a. Xic dinh quang dudng dich chuyen cua phan 
tti dat tien mau bim 

Su tAc ddng eua cAc mau bAm lam eho dat hi 
biin dang, dieh chuyin vA gay ra su truat eua bAnh 
xe, ddng thdi xuat hien cAc irng suat trong dat tao ra 
cAc phan lue tAe dung len cAc mau bAm. Vi thi, niu 
xAc dinh dupc dp dieh chuyin ciia cac phan tii dat ta 
se xAc dinh dupc cAc thAnh phan lue vA dp iruot. 

Trdn hinh 1 la so dd ddng hpe eiia bAnh xe ed 
mau chuyin ddng trdn nin dai ylu. Trong dd hd tpa 
dp iuy|t ddi (hay hd tpa dp ed dinh) IA xCy, cd gdc 
tpa dp dAt tai mAt dat; h | tpa dp tuong ddi (hay hd tpa 
dp di ddng) IA XsAys ed gdc tpa dp dAi tai dinh mau 
bam (diim A), true Xs eung phuong vdi mau bAm, 
true ys vudng gdc vdi mat mau bam. 
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' Trudng D î hpc Su pĥ m Ky thu t̂ Hung Yen; 
^ TS. Vi?n Ca di?n Ndng nghidp va CNSTH; 
' Trudng Cao ding nghe Co khi Ndng nghi$p VTnh Phuc. 

Hinh 1. Sa dd ddng hpc ciia bAnh xe cd mlu bAm 
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(1) 

Tpa dd tuydt ddi cua diim M bat ky trdn mau 
bam cd till xAc dinh theo cdng thire: 

.x„ -Xg-i-Rcoscp-1 cos (cp-13) 

y» ^yo + Rsinep-lsin{p-/3) 

Lay dao hAm cua cdng thue (1) theo thdi gian vA 
qua mdt vAi biin ddi ia nhan dupc cAc thAnh phan 
van tde tuydt ddi eua diim M: 

Xm = CO R{\-5) - R CO sin <p-i- leo s\n{cp - fl) 
Ym = Rcicosip - lcocos{cp- p) (2) 

Trong dd: 5 - dd truat eiia banh xe; co -. tdc dd 
quay cia bAnh xe. 

Chilu cAc vec to van tdc Xm, Ym iheo phuong 
phap tuyin vA tiip tuyin eua mau (phuong Xs va ys) 
ta nhan dupc cAc tiiAnh phan van tdc tuong ddi: 

\^ = coR{\- 6)cos(<3 - p)- Ro) sin P 

Y, = CO R{\ - b) s\n(q)-p) + R CO cos P- lco{Z) 

Qua dd cho thay van tdc;*^ khdng phu thudc 

vao vi tri diim khAo sAt trdn mau bAm. 

Sir chuyin ddng tuong ddi ciia mdi diim trdn 
mau ed thi phAn tich thAnh 2 thAnh phan: 

- TTianh phan vudng gdc vdi mat mAu ys tao ra 
ling suat phAp tuyin a trong dat; 

- ThAnh phan dpe theo mau Xs tao ra iing suat 
tiip tuyin T trong dat 

Thanh phan ys dupc xAc dinh nhu sau: 

GiA su tai thdi diim t mau bAm d vi tri 1 (Hinh 2) 
vA tai thdi diim (i-i-dt) mau d vi tri 2. 

Chilu dai mau ngap sAu vAo dat tai thdi diim t IA 
1„(,) vA tai thdi diim (t -i- dt) IA ln(,̂ ,) cd mdi quan he 
nhu sau: 

*«((+c/0 ~ " ( 0 "^ 1 "*" 2 

Trong dd: dl] - phan dau mAu bAm tiin sAu 
thdm vAo trong dat: 

dll =X,dt=[coR{\- 5)cos{(p - p)-R CO sin p]dt {4) 

dl^ - phan mau bAm mdi bd sung ngap vAo trong 
dat. 

Chilu dai /̂ ^̂ i dupc xAc dinh dua trdn hinh 3: 

Rs'm^-h 
'/.(<) -

sm{<p-/3) 
(5) 

Chilu dAi l„fl.,^,) cd ihl dupc xAc dinh theo edng 
thue: 

7 _ / / ^^-Rsm^-h Rep cos (psin{<p - P)-{Rsin o - h)a)cos{(p - P) J fcs 
'n(tad)~ 'nCO*'nCO"'- ~ ^ ; dt W 

sin{q)- P) sm'{<p-P) 

ysA=0 

Hinh 2. Sa dd biin dang ciia dAt 
1. Vj tri mau bam tai thdi diem t; 
2. Vi tri mau bim tai thai diem (t +dt) 

Hinh 3. Sa dd xAc d)nh chilu dAi phdn mlu 
bAm ng^p vAo dit t^i thdi diim t 
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Nhu vay ta thu dupc mdi he 3 phuang trinh: 
dl, =[coR{\-S)cos{cp-P)-Rcos\np]dt; 

Rsincp-h (7) 

Thinh phan luc tiep tuydn: 

Tdng phan luc tiip tuyin dupc xac dinh bdi cdng 

'"'" s in(^-^) ' 

'̂2 =K(^.d,^-Kw-di,. 

Dl tidn eho vi|c tinh toan ia ed the ddi bien thdi 
gian t trong cAc phuang irinh (3) vA (7) sang biin 
gdc quayip: 

-^ = R{\-5)cos{cp-P)-Rs\n[i 
dep 

^ = R{\-5)sin{cp-P) + RcosP-l 
dep (8) 

^ = R{\-d)cos{cp-P)-RsinP 
dep 

dh-dl„-dl, 

Trong dd: 

Tu hd phuong trinh (8) ta cd thi xAc dinh dupc 
eae bien >'̂ . {cp, I); x,^ {cp). 

Quang dudng nin dai eua diim M tren mau bAm 
(each dinh mau mdi doan 1) dupc xae dinh theo edng 
thirc: 

Vl 

thuc: 

P.n.(<P)= i<l^<P)bdl (13) 

Trong dd: T IA ung suat tiip tuyin : 

r = ( r o + o - / ^ / ) (14) 

TQ- ung suat dinh; a - img suit phap; y - gdc ma 

sAt ciia dat vdi mau bam. 

Tir cac phan lire phAp tuyin F^^ va Ftn, ta cd thi 
xAc dinh lire kio theo phuang chuyin ddng x vA luc 
nAng theo phuong thAng dung y: 

Kn. = -F,n, cos(^ -P) + F„„, sm{(p - p) 

Fyn, = F,„ sm{(p - yff) + F„„, cos{<p - P) 
(15) 

Va md men can trdn true bAnh xe: 

ysi.^)= \dys (10) 

b. Tinh cic thinh phan lire phap tuyen va lire tiep 
tuyen 

Thanh phin lire phip tuyen: 

Cudng dp phAn bd lire phAp tuyin tren 1 don vi 
chilu dAi cua mau cd b l rdng b IA: 

dF k 
p{l,cp) = -fiL = bajh{—y,) (11) 

dx, o-o 

Tir edng thire (10) ta ed thi xAc dinh dupc luc 
phAp tuyin cua mau: 

F„„,{cp)^\p{l,cp)dl=\bcj,th 
' k ^ 
— Xs-

\^o J 
dl; (12) 

Trong dd: OQ - ung suat gidi ban irong dat khi 
nen mdt true; k- hd sd biin dang thi tieh eua dai. 

c/f„ =-BRSr^+otany).th' 
{XQ+ a* tan y) [-

M^ = j{(p{R-cos/3-l)b-TRsm/3)dl (16) 
0 

2. CAc thAnh phin luc vA md men tic dting ldn 
vinh bAnh xe 

PhAn tich tuong tu nhu qua trinh tuong tac giua 
mau bam va dai ia thu dupc hd cdng thuc tinh toan 
cAc ihanh phan luc va md men tac dung ldn vanh 
bAnh xe nhu sau: 

Lue keo, luc nang va md men can duoc tinh theo 
cAc cdng thirc: 

- ThAnh phan luc keo: 

<p 

Pxv = j(-^^,v sin 9 + dF,„coscp) (17) 

- Thanh phan luc nang: 

F^ = ]{-dF,coscp - dF„^s\ncp) (18) 
<Po 

Md men can: 

M, - ]{-dF,R,:) (19) 

Trong dd: 

R,{\-5){cos^-coscp^)-^ R^{cp-cp^)\>dcp 
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dF„,=-BR^<Toth -R^{]-S){s\n<p-s\n(p^) dtp 

3. Phan luc vl md men trung binh tic dung ldn 
bAnhxe 

Cae thAnh phan phan luc va md men can do mdt 
mau bam tao ra dupc xac dinh iheo cAc edng thiic tir 
(15), (16) IA cAc giA tri hie thdi thay ddi theo gdc 
quay (pt Trdn hinh 4 la dd thi minh hpa su thay ddi 
luc kio Fxm theo gdc quay (p. 

Gia tri trung bmh ciia lue kio F^„, do z mau tao 

ra dupc xAc dinh theo cac cdng thiic sau : 

(20) F =^ 
In 

Trong dd: Sj la phan didn tieh tuong duong vdi 
cdng do mdt mau tao ra trong mdt vdng quay: 

Thay vao (20) ta nhan dupc : 
— z ^'''''' 
F.^ =-Z— I F'.n.{<P)dcp 

2 ^ V, 

(21) 

Mdt cAch tuong tu ta tinh dupc thAnh phan phan 
lire theo phuang y vA md men can: 

2ii-<e„ 

^y.n =ir- J F^A<P)<1<P 
2^ n 

Tdng hpp cAc luc va md men 
nhan dupc: 

F = F + F 
' X ^ xm XV 

F ^F +F 
y ym yv 

(22) 

(23) 

trdn bAnh xe ta 

(24) 

Hidu suat keo eua banh xe dupc xAc dinh theo 
cdng thirc: 

_FMZ^ (25) 

mau 

Hinh 4. Dd th; quan h | gifla luc kio vl gdc quay 
binhxe 

1 . KET QUA NGHEN CUU VA THAO LUAN 

Vdi md hinh da xay dung d trdn cho phip khao 
sat dupc su anh hudng ciia nhiiu ylu td kit cau, tinh 
chat CO ly cua dit, tai trpng phAp tuyin vA van tdc 
din cAc ham mue tidu nhu hidu suit kio, dp trupt 
Song trong khudn khd bai viit nAy ehi dua ra hai vi 
du minh hpa. 

Trdn hinh 5 thi hidn qui luat thay ddi eiia cAc 
tiiAnh phan phan lue tie dung ldn mdt mlu bAm theo 
gdc quay ciia bAnh xe vA md men can trdn true bAnh 
xe. Gdc quay bAnh xe phu thude vAo tde dp quay vA 
thdi gian (pi) = fcot), do dd dAc tinh trdn hinh 5 ciing 
cd thi biiu diln theo ham thdi gian khi cin nghidn 
euu cAc bAi toAn ddng luc hpc. 

Qua kit qua trdn eho thIy: Cac thAnh phan phan 
lue vA md men tAng dan din cue dai, tiip theo giam 
din vl Am vA sau cimg trd vl 0. Tiiy theo cac tham sd 
diu vAo, cac gia trj cue dai cung khAc nhau. Khi luc 
kio F, < 0, nghia 11 cd tic dung can lai sir dung 
chuyin dpng ciia binh xe. Vi vAy, cd till khai thic 
md hinh nAy dl nghidn ciru anh hudng ciia cAc ylu 
td kit clu vl diiu ki|n six dung din kha nAng kio 
ciia bAnh xe. 

Trdn hinh 6 la kit qua khao sAt su anh hudng 
ciia bl rdng mau B vA luc keo F^ din dp trupt 8 vA 
hidu suit kio q .̂ Phin luc kio F̂ j <0 IA thAnh phin 
lire can Ff, cd giA tri giam khi tAng bl rdng mlu. Luc 
kio ldn nhat F,(„^, luc bam Fp = F̂ max"'- Ff tAng khi 
tang bl rdng mlu. Cic gii trj hidu suit cue dai qi„,ux 
vl gii trj luc kio tuong irng F^u (gpi IA luc kio tdi uu) 
ciing tang din khi tang b l rpng mlu. 

CAc kit qua khao sit trdn hmh 6 cd thi siJr dung 
lam mdt trong nhimg co sd dl tinh toAn bl rpng ciia 
mlu bam theo ldp lire kio ydu clu vA tdi uu hda cAc 
kit clu ciia banh xe. Trdn bang 1 thi hi|n eic kit 
qua tinh toin vdi phuong An da khao sAt 

B-I.Om: R-O-lni: lt-0.1«m; r • M* i • - 1«% 

Hinh 5. Quan h | giiia d c phin lyc vl md men vdi gdc 
quay ctla binh xe 
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Hinh 6. Anh hudng b l rpng mlu vl luc kio din dp 
trupt vl hi|u suit kio 

Bang 1. Anh hudng b l rdng mlu din khi nAng 
kio bim 

B(m) 
0,9 
1,0 
1,1 
1,2 
1,3 

F,(N) 
3147 
2865 
2569 
2393 
2363 

F„(N) 
10894 
11538 
12097 
12618 
13172 

F,_(N) 
7747 
8673 
9527 
10225 
10809 

0,399 
0,441 
0,481 
0,513 
0,533 

5., 
0,299 
0,276 
0,256 
0,238 
0,225 

F„,(N) 
4166 
4478 
4698 
4927 
5227 

IV. KET LUAN 

Md hinh tinh toAn eae ehi tidu keo ciia bAnh xe 
cd mlu lam vide trdn nen dai ylu dA tinh din sir anh 
hudng eiia eae ylu td kit eau ciia bAnh xe, tai trpng 
phap tuyin, van tde, tinh chat co ly eiia dat din eae 
thAnh phan phan lire, md men can, dp trupt vA hi|u 
suit keo. DAy IA cAc npi dung quan trpng khi tinh 
toAn thilt kl, ehi tao vA lira ehpn chi dp su dung hpp 

ly cac banh xe trong cac diiu kidn su dung khac 
nhau. 

Cac kit qua khao sit da phan Inh diing qui luat 
dinh tinh vl su anh hudng ciia cac yd'u td kit cau va 
su dung din cac chi tidu keo bam cua banh xe. Diiu 
dd chiing td md hinh da xay dung ed triin vpng ung 
dung. Tuy nhidn can tiip tuc nghidn ciru thuc 
nghiem kiim chiing d l khing dinh dp tin eay va kha 
nang ling dung cua md hinh. 
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A CALCULATING MODEL FOR STICKING AND DRAGGING CRITERION OF THE KNOTTED WHEELS 
WHEN WORKING ON SOFT GROUND 

Trieu Anh Tuan, Dau The Nhu, Le Due Quang 

Summary 
This paper presents a calculating model sticking and dragging criterion of the knotted wheels when 
working on soft ground. This model can allow surveying many factors that affect the sticking and dragging 
criterion. Basing on that, the wheel structure can be selected as well as the rational use regulations in 
different conditions. The new thing of this model is considering the relative sliding between the elements 
of land and working surface of the knots allowing to calculate the drag performance and drag coefficient of 
the wheels. The results of the study improve the scientific basis for calculating and designing the wheels of 
tractors working on the water rice fields in Vietnam actively. 
Keywords: Tractor, the sticking and dragging nature of the wheels, on the soft ground. 
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