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NGHIEN CUU THIET KE CHE TAO HE THONG DI PONG KIEU NUA
XiCH CHO MAY GAT PAP LIEN HOP LUA NUGC

Nguyén Quang Loc
Trudng PH Nong Lam TP.HCM
(Bai nhdn ngay 20 thdng 10 nam 2003)

TOM TAT: Ché tao mdy gt ddp lién hop lia nudc cdn phdi gidi quyét mot
cdch dong by 5 vdn dé, mit trong do 1a h¢ thong di djng ciia nd. Cdc mdy GPLH bdnh
hoi khéng c6 khd ndng di dong hodc di dpng on djnh trén rudng I3y thut tréng lia
nudc. Thiét ké ché tao h¢ thong di ddng nita xich cho mdy GPLH lia nudc nhdm lam
cho mdy GDLH c6 khd ndng di dong t0t trén nén ddt yéu khi gdt liia nude, dong thoi
cdn luu Y lam gidm trong lugng téng thanh ciia mdy .

1. Mé dau:

Thi€t k& ché tao mdy gat dap lién hdp lda nudc (GPLHLN) gip 5 vidn dé khé khin 16n,
cin dugc gidi quy€t mot cach dong bo. Mot trong 5 van dé d6 chinh 12 hé thdng di dong
(HTDP). C6 thé t6m tt nhu sau:

- Midy GDLH du to hay nhd ciing déu phifc tap nhu nhau vi th€ viéc diu tién la lya
chon hai hoa giita nang suit va trong lugng may c6 ¥y nghia quan trong trong viéc ti€p cin
thi trudng.

- M4y can c6 hé thdng di dong thich hgp d€ dé dang di chyén trén rudng 14y mét céch
On dinh d€ di git hét dién tich gieo cdy.

- Sau nhiéu thi nghiém cda nhiéu co quan khoa hoc, ¢4 nhan da di d&n khing dinh:
Loai mdy GPLH diing banh hdi 12 khong thé diing cho mdy GPLHLN. Vi vay con lai 13 sy
Iira chon ki€u HTDP biing xich (Biing cao su ,biing gb hoic bling kim loai) hoic 14 thiét k&
ch€ tao loai GPDLHLN chay béing nia xich v6i hé thong vi sai. -

2. Nghién ciu vé HTDP bing xich:

Sy khdc nhau co bdn cila mdy kéo xich va mdy GPLH chay xich 14:

- Mady kéo xich (Mdy kéo ndng nghiép , mdy ii,...) thong thudng cin phii c6 dai xich
that khoé dé tao Ic bam t6t khi lién hgp mdy cong cu ndng, hodc i dit,vi thé né dugc thiét
k& ch€ tao vdi d6 viing chdc cao va do d6 trong lugng Atng dang ké nén r't ning.

- Con loai xich clia mdy GPLH chi mang trén n6 todn bd trong lugng clia midy GPLH
va di chuyén trén rudng ma khong cn tao lyc bim vao dat that 16n. Do vdy dai xich cia
mdy GDLH c6 thé ché tao bing cao su hay vét liéu nhe ma khong cin phai ché tao véi kich
thuGc 16n,nang do khi i, hodc kéo thi€t bi ning phat sinh cdc Iuc cdn kéo 16n.
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Hinh 1: So dé dén déng ciia mdy kéo xich va mdy kéo banh bom

1.Bgng co;2.Ly hgp chinh;3.H@p s$6:4.Truyén luc chinh trung gian;5.Ly hop chuyén
hudng 6.Mdc kéo;7.Ca cdu treo;8.Truyén luc cudi cing;9.Ddi xich;10.Bé vi sai;11.Bdnh
ld;12.Bdnh chii dong

Su khdc biét banh hai va bdnh xich clia mdy kéo chinh 12 trong s6 dd din dong, may
kéo xich c6 thém hai b li hgp chuyén hudng (5). Trong khi d6 d€ chuyén huéng dugc mdy
kéo banh hoi ¢6 két cdu gdm banh 14i (11)va bd vi sai (10).

Do ddi xich dai,luc cdn khi quay vong 16n nén li hgp chuyén hudng dugc két cau
vitng chic, trong lugng toan bd HTDP 16n.Nhung wu diém ciia hé thdng di dong chay xich 1a
c6 bé rong ti€p xic v4i dat 16n, 1am gidm ddng k€ 4p suft nén trén dat, lAm méy kéo di
chuyén trén dat 14y thut d& dang hon. Thi du: M4y kéo xich DT — 75 ¢6 trong ludng 5.5 tdn
va mady kéo MTZ - 80 ¢6 trong lugng 3 tdn. Nhung dp luc trén dit cda mdy kéo DT — 75 chi
12 4.2 N/cm? thi 8 mdy MTZ — 80 13 5,5 N/cm?.

Vi vdy xu hudng cia viéc thiét k€ 1a sit dung hé théng di dong vi sai cia mdy kéo
bdnh bom va ddi xich clia mdy kéo xich. Din d€n y tudng ché tao mdy GPLH loai ni¥a xich.
Sd d6 clia mdy nita xich chinh 1a tit hinh 1b ,thay banh chii dong cia (12) bing cum xich
ngin hon ddi xich dai (9) cda hinh 1a ching ta s& ¢c6 mdy kéo loai nita xich ¢6 kha niing di
dong trén rudng l1dy thut rat tot.

Khic véi mdy kéo & mdy GPLH hai banh xe chi dong lai dugc thi€t k& & phia
trudc.DE trd thanh nita xich, hai banh chii dong clia né dudc thay biing hai banh ring din
dong ddi xich ngdn va trd thAnh mdy GPLH nita xich. Khi trd thainh mdy GPLH ni¥a xich, 4p
lyc 1&én ddt clia mdy GPLH gidm di ddng ké. Thi du: Mdy GPLH JOHN DEERE- 6R c6
trong Iwgng 12 10 tdn. N&u 1Ep banh hoi thi 4p Iuc 18n dd't 12 15 N/em?. Khi 1dp cum nita xich
c6 kich thudc 1.5 x 0.5 mthidp lucconla 5.3 N/em?.

Hinh 2:Dadi xich mdy GDLH nua xich hi¢u CLASS va mdy GPLH nita xich JOHN DEERE
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Nhv viy gidi phdp thi€t k& ch& tao hé thong di dong cho mdy GPLH (hé¢ théng nay
nhe hon clia mdy kéo rdt nhi€u). Sau dé ch& tao cum nifa xich banh hai dé ting kha ning di
dong ctia mdy GDLHLN

3. Nghién cifu sy 1am viéc ctia cym nifa xich:
3.1.S0 dé thay thé bdnh bom bing cum nita xich:
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Hinh 3: S¢ dé thay th€ clia cum ni¥a xich:
1: Vb ciia bdn truc cdu sau; 2: Mayo bdt banh bom; 3:Gid dé tit cum nuta xich lén vé bdn
truc; 4: Bdnh xich chii djng bdt vao bdn truc; 5: Bdnh xe cdng xich; 6: Bdnh dé xich; 7: Bdnh
xe chii dpng; 8: Bdnh ldi; 9: Ddi xich.

Binh xe chi dong (7) dudc thay thé bﬁng cum xich ngin (3,5,6,9) va banh ring chu
d6ng (4).Toan bd trong lugng phan b6 qua v4 cdu sau lén gid d6 (3) va phén déu 1én céc
banh d& xich lin trén dai xich. Dién tich xich ti€p xic v4i mat dat ting 1én ddng ké so vdi
dién tich ti€p xiic cia banh xe (7) nén 1am cho 4p luc 1€n dat gidm rat nhiéu.

3.2.Djng hoc cia xich:

Hinh 4: Bgng hoc ciia xich
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Piém A cla dii xich titam gia vio 2 chuyén dong:
- Chuyén dong twong d5i ciia dai xich véi may véi vén tdc Vj
- Chuyén dgng theo ciing v6i mdy véi vén t6c V

Trén hé toa d6 XZ, Ta c6:

Vax =V + Vcosa
V.. = Vcosa

Va= V2 4+V2 VP, cosa (1)

Khi van toc theo bing van van t6c twong ddi thi lic d6 gidi xich s& khong bi
trugt 1an hay trugt 1€, ta cé:

= ?.cosg
2

Vi di€ém B n¥m trén dai xich tién c6 goc &’ < a va vi th€ vén tdc tuyét dsi cia no
s€ la tir 1,541,7V (Nhanh hon t6c¢ d6 chuyén ddng cia lién hgp may)

V6i di€m C niim trén banh xich ti€p xic v6i banh d& xich o = 7 va e do tuyét doi
Ve =0, vi diém ndy nim trén mit twa cia banh dé xich (vGi mit dat).

Néu t6c do theo va tSc d6 twong ddi khong bing nhau thi dsi véi didém C c6 kha ning
x4y ra hai trudng hgp:

1. Khi V; < V, di€m C s& chuyén dong trén dat vé phia sau, hic d6 12 hién tugng

trugt lan. T
2. Khi V>V, (lic mdy chuyén dong theo quén tinh) hic d6 1a hién tugng trugt 1&
Quy dao chuyén dong ciia mot diém trén dai xich dugc xéc dinh nhu sau:
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Hinh 5: Quy dao chuyén djng ciia 1 diém
a: Quy dao khong bj trugt  b: Quy dao bi trugt ldan
c: Quy dao bj truot lé ]

Do vén t8¢ tudng dGi va tuyét d6i nén trong thdi gian 1 di€m cia dai xich tir 0 dich
chuyén trong chuyén dong twong ddi theo cung tron dén vi tri thit nh4t thi di€m 1 cda thin
mdy s& dich chuyén theo dudng nim ngang tdi 1 , cung 01 = doan 11 . Tiép tuc ta c¢6 doan
22’ =01 + 12.Chiing ta c6 diém 2’ cda vi dao chuyén d6ng, Qu§ dao 01 s& theo dudng
cycloide. Quy dao chuyén dong ciia mot di€m trén dai xich & hinh Sb.

Vit6e do tuyét doi clia diém trén dai xich 1a thay d6i nén cling can xéc dinh gia toc
~ clia cde di€m trén dai xich. Ta c6 cdc gia toc thanh phin,
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dv,,
Jax = —d;—= = V()Sln(l —
dv da
J,, = —= =Vsina —
T dt 1 dt

Va gia t6c toan phan:

Jo=J2 +J2 =V0% 3

Tir hinh 4 cho ta thdy: sif ting gbc o khi diém A dich chuyén rdt nhé ti¥ vi tri ndy dén
vi tri khdc s& 1am géc quay véi t6c do géc @, ta c6:
o= @
dt R
R: Bin kinh clia banh xe ti€p xiic véi ddi xich
Gia toc ciia diém A dugc tinh:
\A
Ja = ? (5)
Pay la gia toc huéng *Am, c6 gid tri c§ dinh khi R = const. Cdc di€m nam trén doan
thdng ciia xich thi ¢6 J, = 0 vi R = co. Nhu vdy vén t0c tuyét ddi trén doan thdng cda xich 12
khong thay ddi hodc thay ddi rat nhd gitip cho cdc banh xe d& xich lin 6n dinh trén dai xich
ma han ch& t6i da phd v3 két cdu cda dat bun von rdt y&u khi bi toan trong lugng may tic
dong.

4. Phan bd trong lugng trén may GPNX:
Phén b trong ligng trén mdy GDLH Bdnh Bom (GBLHBB ):
Céc mdy GPLHBB déu c6 hai banh trudc 12 banh xe chii dong c6 kich thude 16n hon
banh xe 14i phia sau. Thi du mdy SR-500. Bdnh trudc c6 kich thudc: Bénh sau:
Phan bd trong lugng trén mdy nhu sau:
- Hai banh chli dong (16n) chiu 70% trong lugng may.
- Hai banh 14i chiu 30% trong lugng mdy.
Ap luc 1&n d4t & banh 16n:
70P

= N/cm?
T Tt
Ap lyc 1én dit  banh sau:
) = et [N/cm?]
S,x100

Trong d6 S1 va S2 dién tich ti€p xic v4i mit ddt cia banh xe chd d6ng va banh 14i.
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Hinh 6: b) Phén bé'tdi trong lén nita xich va bdanh ldi
1.Piém xoay ciia cum nita xich & mgt vai loai mdy nita xich

80.P

v oAy 2
f TS, 8,100 [N'Icm]‘
p B 20P i
S, §,.100
852 x1xb [cm2)
1: Chiéu dai ni¥a xich ti€p xiic vdi dat [m]
b: B€ rong dai xich [m]

Khi cum xich thay thé banh chi dong, diém ti€p xic v6i ddt cia banh xe dudc thay
th& bing cd chiéu dai ddi xich nén diém dit Itc trong tim may B dich vé phia truéc m4y.
Do do, ta c6:
P, =80%P va P, = 20%P
Mic du luc Pl’ 16n hon diém P; 10% nhung Sz lai 16n hon S, téi
Vi th€ dp lyc 1én dat cia dai xich va bdnh hdi clia mdy nita xich dugc gidm déng ké&.

Trang 156



TAP CHi PHAT TRIEN KHCN, TAP 7, 80 485/2004

Dj binh 8n ciia LHM sé binh on khi:
Ps.h;<P.hy (6)

Do P, << P nhidu nén 8 mot vai ki€u mdy ni¥a xich ngudi ta khong ding diém
xoay ciia ddi xich & vd cu chi dong ma dich di€ém xoay nay tdi vi tri (1) — Hinh 6b,
nhim lam cho lyc phan bd 1&n toan ddi xich déu ddn hon.

STUDYING, DESIGNING, MANUFACTURING, TRANMISSION SYSTEM OF
HALF CRAWLER OF RICE COMBINE HARVESTER (RCH)

Nguyen Quang Loc

ABSTRACT: There are 5 problems when Designing and Fabricating Rice Combine
Harvester(RCH), in which is Designing and Fabricating tranmission system for Rice Combine
Harvester. Combine Harvester with tire type can not moving in the soft soil. Designing and
Fabricating half crawler tranmission system of Rice combine Harvesting to increase able
moving RCH on the soft soil.
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