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TOM TAT

Hién nay, cac lién hop may san xuét & Viét Nam con ton tai mot sé nhwoc diém vé khdong gian,
kich thwérc, trong lwong... nén chwa phat huy dwoc hiéu qua téi da. Nhdm khic phuc cac nhwoc diém
trén, nghién clru nay tién hanh phan tich va xay dwng mach diéu khién truyén déng thay lwc da diém
dé 1am co s& cho viéc nghién ciru, thiét ké cac hé théng mach diéu khién va truyén déng thuy lwc da
diém trén cac may néng lam nghiép tw hanh ap dung vao thwc té trong lwong lai.

Tir khoa: Mach di&u khién, lién hop may, truyén dong thuy Iwc.

SUMMARY

Multihead machines have been invented and applied in Vietnam. However, those machines often
use mechanical transmission system and only a few of them use one-point hydraulic transmission
system. Mechanical transmission has some drawbacks of space, size, weight, etc., leading to the
inefficiency of those machines. As a result, the practical demands have required us to research,
analyze and make multi-point hydraulic transmission controlling circuit. This research will be the
foundation for the next research and invention of controlling circuits and multi-point hydraulic
transmission of self-operated machines that can be practically applied in agriculture and forest
sectors in the future.

Key words: Controlling circuit, multihead machines, hydraulic transmission.

1. DAT VAN DE thu hoach...

Hién nay, viéc thiét k& va phat trién cac
loai may phtic hop tu hanh dang dién ra hét
stic s01 dong trong linh vuc cd khi hoa nong
lam nghiép & nuéc ta. Xu huéng thiét ké& chu
yé&u 1a bé tri cac bé phan lam viéc, dan dong
cho cac bd phan lam viéc ch dong trén mot
may kéo van niang cd nho hoic 1a thiét ké cac
may phtic hgp chuyén biét cho cac cong viéc
néng lam nghiép nhu gieo trong, cham séc va
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Trén da s6 cac mau may da dudc cong
bo: Cac may lam dat, may thu hoach... viéc
truyén dong trich cong suat duge thuc hién
bing cé hoc nhu truyén dong xich, truyén
dong dai, truyén dong cac ding hoic truyén
dong banh ring... Nhuge diém ctia truyén
dong co hoc 1a viéc thay déi ty s6 truyén vo
cap chi c6 thé thuc hién trong khoang gi6i
han va yéu cdu mét khong gian 1ap dat c6
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dinh gifia dong co truyén luc va bo phan lam
viéc can dan dong.

Céac nhuge diém nay c6 thé duge cai
thién dang ké néu thay thé truyén déng co
hoc bing mét hé thong truyén dong va diéu
khién thuay luc. Céc hé théng truyén dong
thay luc ngay nay c6 mat do céng suit va do
tin cdy cao, ciu tric hé théng don gian, dic
biét 14 c6 kha ning thiét lap mot hé thong
truyén dong va diéu khién bat ky, linh dong
trong khong gian véi cidc phan ti ciu tric
tiéu chuén...

Mot s6 két qua bude dadu vé tng dung
truyén déng thuy luc trong néng 1am nghiép
da dudc céong bd: Hé thong truyén dong trg
gitp thuy lyc trén lién hgp may van chuyén
noéng 1am nghiép (Bui Hai Triéu va cong su,

2004); Simulation eines hydraulischen
Hilfsantriehs Fur Ein Land - Und
Forstwirtschaftliches Transportaggregat

(2007), Lién hgp may dao ho trong cay (D
Hitu Quyét, 2004).

Bai bao nay giéi thiéu két qua phan tich
kha ning ting dung truyén dong thuy luc va
xdy dung cac hé théng mach diéu khién
truyén dong thuy luc dap tng yéu ciu hoat
dong cta cac bo phan lam viéc chua dong trén
mot s6 may néng lam nghiép phtic hop
thuong gip.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Phan tich tinh chat hoat doéng va uu
nhuge diém cta truyén dong co khi trén cac
may ndng 1am nghiép tu hanh duge st dung
phé bién ¢ Viet Nam nhu: may canh tic, may
thu hoach, may cham séc cay trong,... tit do,
dua trén co sé 1y thuyét vé truyén dong thuy
luc, thiét ké cac phuong 4n mach diéu khién
va truyén dong thuy luc da diém nhiam thay
thé& cho cac bo truyén dong co khi dang dudgc

st dung dé khéc phuc cac nhuge diém cua
ching.

3. KET QUA VA THAO LUAN

3.1. K&t qua phan tich kha niang thay thé
truyén dong cho mét s6 bo phan lam
viéc trén may néng lam nghiép bing
thuy luc

3.1.1. May lam dét

a. May phay

May phay duge 1ip sau may kéo nhd co
cdu treo va nang ha thuy luc. Khi lam viéc,
trong phay quay nhd mé men dugc trich ti
déng cd qua truc thu cobng suit, truc céc
dang, hop giam téc va xich truyén dong. Téc
do6 quay cua tréng phay phu thudc vao téc do
lam viéc ciia may, thong thuong khoang 180
- 200 vg/p; chiéu sau phay thudng khoang 8 -
12 cm; bé rong lam viéc cia may phu thudc
vao cong suat cia may kéo, thudng khoang
1,2 - 2,4 m (Nguyén Van Muén va cs., 1999).
M4y phay c6 kha nang thay thé& truyén dong
¢ hoc bing truyén dong thuy luc don diém
thong thudng véi yéu cau chinh xac vé toc do
quay cua trong phay khéng cao (Hinh 1).

b. Mdy dao hé'trong céy

May dugc 14p sau may kéo nhé co ciu
treo va nang ha thuy luc. Khi lam viéc, truc
dao quay nhé mé men dudc trich tit dong co
qua truc thu coéng suit, truc ciac diang, hop
gidm téc va xich truyén dong. Téc d6 quay cua
truc dao khodng 150 - 250 vg/p, chiéu siu cua
hé khoang 25 - 35 cm (D6 Hitu Quyét, 2004).
Loai may nay rat phit hgp dé thay thé truyén
dong co hoc bang truyén dong thuy luc, dic
biét khi may dugc thiét k& dé dao 2 hoidc 4 hé
dong thdi v6i khoang cach ho khoang 1,2 - 1,4
m, khoang cach hang 14 1,8 - 2 m, yéu cau vé
téc d6 quay cua truc dao tuong duong va lam
viéc doc lap v6i nhau (Hinh 2).
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Hinh 1. So do6 truyén déng may phay

1- Truc cac dang, 2- Hop giam toc,
3- Truc phay, 4- Xich truyén déng

3.1.2. May chdm soc

a. Mdy tung phén chuéng

May tung phan chudng dugc st dung dé
cd giéi hoa khau bén 16t phan chuéng trudc
khi gieo, cdy. Truc tung phan va bing tai xich
duge truyén déng ti dong co qua truc trich
cong suat, hop gidm toc va cd ciu truyén dong
xich, riéng xich tai c¢6 thém co ciu culit banh
coc va ¢ thé diéu chinh duge téc do quay dé
dat duge van téc 0,0034 - 0,09 m/s.
tung quay cung chiéu nhau va ngugc chiéu
tién clla may véi téc do 180 vg/phit. Ning
suét cua lien hop may phu thudc vao bé rong
lam viéc va téc do tién ctia may, tuy nhién
viéc st dung truc cic ding va xich truyén
dong c6 nhiéu han ché (Nguyén Vian Mudn
va cs. 1999). Truyén dong thuy luc sé& rat

Hai truc

phtt hgp vé6i loai may nay vi may c6 nhiéu bd
phan lam viéc chuyén dong quay dong thoi
va khoang cach truyén déng tit ngudn doéng
Iyc dén bo phan céng tac 16n (Hinh 3).
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Hinh 2. So d6 truyén dong
may dao hé trong cay

1- Truc cac dang, 2- Hop giam téc,
3- Xich truyén dong, 4- Truc dao hd

b. May tung phdn hod hoc

May tung phan hoa hoc la loai may
tung phan hoa hoc trén toan bé mat kiéu
truc tung duge treo trén khung tu chay
(Hinh 4).

Chuyén déng ctia banh xe chu dong dudgc
truyén tu truc 1 qua ly hop va cac bo truyén
dong xich dén truc trung gian 5. Bo phan
cung cdp gébm céc vanh riang dia dugc lap
trén truc 6 sé cung cidp cho truc tung.
Lugng cung cdp dudc thay d6i bang cach
hoan vi cip banh ring truyén dong giiia
truc trung gian va truc vit tai. Loali may
nay c6 hé thong truyén dong tuong dsi phiic
tap do cac bd phan cong tac rat xa may kéo
(Nguyén Van Muén va cs., 1999). Loai may
nay rat phu hop dé thay thé truyén déng co
hoc bang truyén dong thuay luc vi may cé
nhiéu bo phan lam viéc chuyén dong quay
dong thoi va khoang cach truyén dong tit
ngudn dong luc d&n bd phan céng tac rat xa
va phic tap.
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Hinh 3. So do6 truyén dong
may tung phan chuéng
1- Truc cac dang, 2- Hop giam téc,
3,7- Xich truyén dong, 4- Co cau culit
banh céc, 5- Truc xich tai,
6- Truc tung phan

3.1.3. Mday thu hoach

a. Mdy gdt xép dai (Hinh 5)

May git xép dai duge st dung dé thu
hoach lda theo kiéu git va rai thanh hang.
May dugc lién két v6i may kéo hai banh hosc
bén banh cé cong sudt nhd va trung binh.
Ni#ng suit lam viéc ciia may phu thudc vao
bé rong lam viéc va téc do tién ctia may,
théng thuong loai nay cé6 bé rong lam viéc
khoang 1,2 - 1,4 m. Do khoang cach va cong
sudt truyén doéng khéng qua lén nén hé
théng truyén déng lam viéc t6t (Hoi Co khi

Hinh 4. S¢ d6 truyén dong
may tung phan hoa hoc

1- Truc banh xe, 2, 4- Xich truyén dong,
3- Ly hgp, 5- Truc trung gian,
6- Truc vit tai, 7- Tam l4c, 8- Truc léch tam,
9- Canh tung, 10- Truc tung phan

néng nghiép Viét Nam, 2005; Pham Xuén
Vugng, 1999). Loai may nay cé thé thay thé
bing truyén déng thuy luc dé lam giam khéi
lugng ctia bd phan céng tac gitp viéc diéu
khién may d& dang hon.

b. May gat ddp lién hop (Hinh 6)

Cac bd phan lam viée cht yéu st dung
truyén dong dai hoic truyén dong xich, ngoai
ra st dung hai co cdu bién d6i chuyén dong
dé truyén dong cho bo phan cit va sang
phan loai. Bé rong lam viéc clia may thuong
khoang 1,5 - 2,0 m, néng suat 0,2 - 0,3 ha/h.
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Dé tang niang sudt cho may, ta c6 thé thay
ddi bé rong lam viée, két cdu bd phan dap,
tuy nhién it phu hgp véi diéu kién dia hinh &
Viéet Nam (Hé1 Co khi néng nghiép Viét
Nam, 2005; Pham Xuin Vugng, 1999). Do
tinh chat phtic tap cia may va mét s6 nhudc

Hinh 5. So d6 truyén dong
may giat xép dai

- Truc cac dang,

- Xich truyén dong,

- Cap banh rang con,

- C6 c4u dai truyén chuyén lda,
- Cd cau truyén dong cho dao,

- Vau dai truyén,

< O Ot = W DN

- Guéng gat
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diém cta truyén dong co hoc nén loai may
nay rat phi hop dé thay thé truyén dong co
hoc bang truyén déng thuy luc, nhd d6 nang
cao dudc muc do tuong thich dong hoc gita
cac bo phan chuyén déng quay va téc do
chuyén d6ng tinh tién cta may.
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Hinh 6. So do6 truyén dong
may gat dap lién hgp
1- Gudng gat;
2, 5- Dai truyén dong,
3- Hop bién téc,
4- Truc so cap,
6- Co cdu sang lic,
7- Sang phén loai,
8- Quat gib,
9- Tréng dap,
10, 13- Dai truyén dong,
11- Puli truyén dong,
12- Bang chuyén,
14- Vit tai gom laa



Xay dwng mach diéu khién truyén dong thuy lwc da diém trén cac may néng lam nghiép tw hanh

3.2. K&t qua xay dung mach diéu khién

truyén dong thuy luc da diém

Tuy thudc vao yéu cau hoat déng cia cac
b6 phéan truyén dong, thi du yéu cau vé 6n
dinh tai trong, 6n dinh téc d6 quay, yéu cau
vé khong gian hoat dong ciing nhu yéu ciu
b6 tri nhiéu b phan lam viéc hoat dong déng
thoi ma c6 thé lua chon cac phuong 4n mach
phtt hgp. Ngoai ra con phai quan tAm dén chi
phi diu tu khi lya chon phuong 4n mach va
cac phan tl cdu tric mach diéu khién va
truyén dong thuy luc (Bui Hai Triéu va cs.,
2004; Bui Hai Triéu, 2006, Simulation eines
hydraulischen Hilfsantriehs Fur Ein Land -
Und Forstwirtschaftliches Transportaggregat,
2007; Bui Hai Triéu va cs., 2004).

3.2.1. Mach diéu khién truyén déng 2 diém,
téc do quay duoc phép thay déi trong
khodng réng

Cac mach diéu khién nay phu hop véi
cac may ma khi lam viéc cac bd phan khong
doi héi chinh xac vé téc d6 quay, khong cé
hién tugng ting tai trong dot ngdt va it anh
huéng 1an nhau nhu cac may lam dat...

a. Mach mot bom cung cp cho 2 déng

co phu tai (Hinh 7)

Hai d6ng co thuy luc méc song song, téc
d6 quay cta dong co duge diéu khién bdi van
tiét luu méc trén mach ré nhanh dan dau vé

thung. C6 thé xuit hién anh hudng 14n nhau
gitia hai dong co (Bui Hai Triéu va cs., 2004).
b. Mach hai bom cung cdp cho hai déng
co phu tdi (Hinh 8)
Trong phuong an nay, dong cd nhan luu
lugng ti mot bom riéng ré. Téc dd quay cua
mdi dong cd phu thudc vao téc d6 quay truc

bom va ty 1é thé tich lam viéc i, =—2 gitta
Pi

bom va déng co tuong tng. Hai bd truyén

hoat déng déc 1ap khéng anh hudng 14n nhau

(Bui Hai Triéu va cs., 2004).

3.2.2. Mach diéu khién truyén déng 2 diém
c6 yéu cdu chinh xdc vé ty 1é téc dé
quay ctua phu tdi

Cac mach diéu khién nay phu hop véi
diéu khién truyén dong cho cic may cé yéu
ciau chinh xac vé téc d6 quay ctua ting bod
phéan lam viéc nhu cac may thu hoach va
may cham séc trong néng nghiép.

3.2.3. Mach diéu khién mét bom cung cdp
cho 2 dong co phu tdi (Hinh 9)

Téc d6 quay cia dong co duge diéu khién
béi van tiét luu 3, ty 1& téc dd quay gitia hai
doéng cd phu tai dudc xac dinh va giti béi van
chia dong 5, khéng xuit hién anh hudng lan
nhau gitia hai phu tai (Bui Hai Triéu va cs.,
2004).

\ /

1- Bom dau

2- Van giéi han ap suét

3- Van tiét luu diéu khién luu lugng
4- Van phan phéi 4/3

5,6- Dong co thiy luc

Hinh 7. Mach diéu khién mét bom cung cap cho hai dong co phu tai
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Hinh 8. Mach diéu khién 2 bom cung cip cho 2 dong co phu tai

1, 2- Bom d4u; 3, 4 - Van gidi han ap suét; 5- Van phan phéi 5/2; 6, 7- Dong co thuy luc
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3.2.4. Mach diéu khién truyén déng 2 diém
c6 yéu cdu én dinh téc dé quay cia

cd hai phu tdi (Hinh 10)
Mdi dong co duge diéu chinh téc dd &
mot gia tri cho truéc nhd van diéu chinh
dong 3 nga va cac van diéu chinh dong 3
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Hinh 9. Mach diéu khién mot bom
cung cap cho 2 déng co phu tai

1- Bom dau; 2- Van gi6i han ap suét;
3- Van tiét luu diéu khién luu lugng;
4- Van phan phéi 4/3; 5- Van chia

dong; 6,7- Dong co thuy luc

nga. Ngudén thuy luc c¢6 thé st dung mot

hosc nhiéu bom dau (Bui Hai Triéu va cs.,

2004).

3.2.5. Mach diéu khién truyén déng trén 2
diém c6 yéu cdu én dinh téc doé quay
¢ mét s6 phu tdi (Hinh 11)
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Dong co thuy luc 7 va 8 dudc diéu chinh va
giti 6 mot toc d6 quay xac dinh nhd cac van
diéu chinh dong 3 nga 5 va 6. Toc do quay cua
dong co 9 duge diéu khién béi van tiét uu.

Trén day 14 moét s6 phuong an mach diéu
khién thiy luc truyén dong cho hai hay nhiéu
phu tai chuyén dong quay tuong thich véi mot
s6 bo phan lam viéc cht déng trén may néng
lam nghiép tu hanh. Ngudn ning lugng thay
Iuc duge tng dung la dang mach nguén Iuu

(3]

4
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Hinh 10. Mach diéu khién
mot bom cung cap cho 8 dong co
phu tai bang van chia dong 3 nga

1- Bom dau;

2- Van giéi han ap suit

3- Van tiét luu diéu khién luu lugng
4- Van phan phéi 4/3

5, 6- Van diéu chinh dong 3 nga

7, 8, 9- Dong co thiy lyc

lugng khong d6i v6i cac phan ti cau tric mach
don gian nhat, gia ca hop 1y. Tuy theo yéu cau
vé @6 chinh xac diéu khién ciing nhu mic d6 tu
dong hoa c6 thé lua chon cac phuong an mach
cao hon va cling dét tién hon. Thi du mach
nhay tai (Load sensing system) véi cac van
diéu khién lién tuc tac déng dién nhu van ty 1é
hodc van tuy dong hoéc cac bom va dong co
thuy luc diéu khién dugc thé tich lam viéc (Bui
Hai Triéu, 2004).

3
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Hinh 11. Mach diéu khién mot bom
cung cip cho 2 déng co phu tai
bang van diéu chinh déng 3 nga

1- Bom dau

2- Van giéi han 4p suét

3- Van phan phéi 4/3

4, 5- Van diéu chinh dong 3 nga
6,7- Dong co thiy luc
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4. KET LUAN

T viée phan tich so do truyén dong va
tich chat hoat ddng ctia ciac bo phan 1am viéc
chuyén déng quay trén cic may néng lam
nghiép tu hanh, c6 thé xay dung cac so do
mach diéu khién truyén dong thuy luc thay
thé& phu hgp.

Dé6i véi may lam dat nhu may phay, do
c6 yéu cAu nang lugng 16n va doi hdéi miic
tuong thich dong hoc gitta chuyén dong quay
v6i chuyén dong tinh tién tuong d6i cao nén
viéc thay thé& truyén dong thiy luc hién tai
1a chua thich hgp. Trong trusng hgp may dao
hé tréng cdy lam nghiép, hoat déng ddo ho
tién hanh khi may kéo khéng chuyén dong
va da xuat hién két cdu ludi dao c6 chi phi
ning lugng nho nén rat thich hop véi truyén
dong thuy luc, ké ca khi phat trién lién hgp
may dao hd nhiéu hang. Cac loai may gieo
tréng, cham séc va thu hoach thudng cé ciu
tridc phiic hgp nhiéu bd phan lam viéc
chuyén ddong quay chi phi nang lugng nhd, s
do truyén dong thuong phtic tap va nhiéu
khi cin linh hoat trong khéng gian, do d6
viéc thay thé& bing truyén dong thuy luc
cang c6 hiéu qua hon va khai thac triét dé
hon tinh uu viét ctia truyén dong thuy luc..
Ngoai ra, d6 dam bao kha niang va chat
lugng lam viéc, giam thiéu chi phi ning lugng
va than thién véi méi truong, cac bd phan déu
c6 thé xt ly thod man nho ky thuat diéu
khién thuy luc.
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