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NGHIEN CUU KHOA HOC KY THUAT

NGHIEN CUU THIET KE - GHE TAO - KHAO NGHIEM
MAY CANH TAC MiA DA NANG

STUDY ON DESIGNING, MANUFACTURING, TESTING THE MULTIPURPOSE
SUGAR CANE CULTIVATOR MCTMBN-2
Tran Thi Thanh, Nguyén Nhu Nam
Khoa Co khi Cong nghe, Truong Pai hoc Nong Lam Tp. HCM

ABSTRACT

Multipurpose cultivation is a factor that generally
counts on farm machinery and particularly sugar
cane cultivator to decrease invest costs; enhance the
efficiency of using farm machinery. According to this
studying orientation, the model of sugar cane
cultivator that performs functions: tillage, planting
and cultivating sugar cane like subsoiler, leveler,
furrow opener- fertilizer distributor and cultivator
has been studied successfully. This MCTMBN-2
machine is designed based on integrating method
of individual machine that is able to link on multi-
frame. Presently, MCTMDN-2 machine has been
populated on production as small scale.

MO PAU

Lam dat, trong, cham séc, thu hoach 12 4 khau
cd ban cda qua trinh canh tdc mia. Phi Yén la dia
phuong c6 nghé trong mia lau doi. Tuy nhién viéc
canh téc mia van con nhiéu khé kh#n, dic biét 1a
kha ning dau tu co gidi vao san xuit néong nghiép.
Céc may méc st dung trong canh tdc mia van la
nhitng may nong nghiép truyén thong dung cho
nhiéu d6i tugng cay trong khac nhau. Trong 4 cong
doan da néu, viéc co gidi hoa chi dugc thuc hién &
khau lam dat bing cac loai cay mdy thong dung
nhu cay pha 1am 3 chao, cay lat ra. Con ¢ khau
trong mia méi chi diing lai 6 cong rach hang bang
chinh cay ph4d 1am da thdo b6t di 2 chdo dau. Vé6i
trang thiét bi may méc nong nghiép con lac hau,
mic du Pha Yén 1a dia phuong da tién hanh khao
nghiém nhiéu giong mia cho ning suit cao nhung
n#ng suit va sin lugng mia van vao loai thap nhat
cd nude. La mot tinh c6 dia hinh doi déc, lugng
mua 16n nhung lai chi tap trung vao thoi gian ngan,
nén kho c6 thé ting dung cac loai may nong nghiép
hién dai vao canh tac mia tai ddy mot cach hiéu
qué. Vi vay viéc nghién ctu dua ra mot mau mdy
nong nghiép c6 nhiéu chic ning lam viéc va canh
tac ddm bao yéu cau k§ thuat nong hoc 1a hét stc
can thiét.

VAT LIEU VA PHUONG PHAP
Phuong phap tinh toan thiét ké

Vé ly thuyét tinh todn

- Ap dung Iy thuyét tinh toan may nong nghiép
da dugc Poan Van DPién, Nguyén Bang bién soan
tong két.

- Ap dung céc k&t qua téng két vé co gii hod
canh t4c mia ctia tap thé cac téc gid thudc Cuc Ché
Bién Nong Lam San va Nganh Nghé Néng Thon,
Bo Nong nghiép va Phat trién Nong Thon

- Céc bai bdo khoa hoc diang trén mot s6 tap
chi, t4p san chuyén khao, cdc bao cdo khoa hoc &
mot s6 hoi nghi khoa hoc trong va ngoai nudc.

- Mot so Catalogue, hinh anh,...

Ké thita cdc két qud nghién ciu & trong va ngodi
nudc:

- Céc miu may cay ngam, cay khong 1at & trong
va ngoai nudc nhu: XS — 1,2, cay ngdm Tay Ban
Nha, Cay ngdm 2 than ctia Phap, Cay ngam Thai
lan, Cay ngam 1LD — 440, 1LD — 30, 1LD — 350
cda Trung Qudc.

- Cdc maiu may rach hang ¢ trong va ngoai
nuéc nhu: RH — 2, may 1én ludng va rach hang cta
Bungary.

- Céac miu méy cham soc mia & trong va ngoai
nudc nhu: K58-662, K58-702 ciia Cong ty KMT (Théi
Lan), 3ZZ-3, 3ZF-3 (Trung Qudc),...

- Cac thong so két cau va cac chi tiéu cla cac
mAu mdy cay da néu. Trong d6 c6 céc chi tiéu cua
mAiu mdy cay XS — 1,2, cay ngdm Tay Ban Nha
kh&o nghiém trén dong dat Pha Yén.

Phuong phdp thiét ké khung may:

Thiét k& khung dung chung véi cdc may cham
soc, x61 sau (cay khong 14t ¢6 canh), may rach hang
— b6n phan, may phat géc,..

Phuong phap ché tao

- Ché'tao tai cdc xuéng co khi c6 qui mo trung
binh véi cdc trang thiét bi ché tao sau: Lo ren,
may han, thiét bi cit kim loai bing khi 6 xy va
gas, may khoan, may phay (hoac bao), may tién,
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thiét bi gdp - udn dinh hinh st tdm thanh thép
dinh hinh dang chi U va L.

- Vat tu ché tao: Thép tdm CT — 3, thép tAm
65 I, que han dién, ..

KET QUA NGHIEN CUU
Co sé thiét ké&

M4y canh tdc mia da ning dugc thiét ké lién
hop v6i may kéo MTZ — 50/80/892 dua trén cac co
sG sau:

- Ngudn dong luc: St dung ngudn dong luc la
may kéo MTZ — 892 c6 luc kéo tir 1,8 + 2,2 tan.
M4y c6 kha ning diéu chinh dé st dung nguén
dong luc 1a cac loai mdy kéo c6 cong suat 50 + 80
véi luc kéo 1,4 tan nhu MTZ — 50 (MTZ 80), Renault
- 551, Steyr — 768,...

- Vé chi tiéu lam viéc: P9 cay sau c6 kha nang
dat 40 + 60 cm; 1am viéc trén ca 3 loai dat 1a dat
soi, dat go — doi, va dat ruong. PAm bio d6 toi vé
trén bé mat rudng cay, do sau rach hang tréong,
dai déu phan xuéng day luéng theo miic bén quy
dinh khi rach hang trong va khi cham séc, do biang
phéng mit dong khi cay va cham séc. Nang suat
cao. Mdy chéc chin, bén viing, c¢6 do tin cay lam
viéc cao.

- Vat tu st dung trong ché tao: Thiét ké theo
ngudn vat tu hién cé & trong nuéc vé siat thép tam
phang, bu lon dai ¢, que han cing cac phuong
tién ché tao cia mot xudng co khi ¢ qui mo trung
binh.

- K&t qua khdo nghiém cac Cay khong 1at XS
— 1,2 va Cay ngdm Tay Ban Nha, Cay ngam 2 than
cta Phdap, may rach hang RH — 2 lién hgp véi may
kéo MTZ - 50.

Lua chon nguyén 1y két ciu va mo ta nguyén
tac lam viéc

Ma4y canh tac mia da ndng thuc hién céc chic
niang cay ngam, x6i siu, trang phang mit dong,
thu gom ré khi pha goc, rach hang — bén phan, x6i
— bén phan cho mia, trong mia theo qui trinh lam
dat toi thiéu. Tinh da chic néng clia may la su
dung chung mot khung. Su khac biét giiia cac chic
néng la § bo phan lam viéc.

Vé mit két cdu, khung c6 két cAu dang thanh,
gian phing. Lién két giita cdc bd phan lam viéc
bang cac mdi ghép bu long. C4c bo phan lam viée
chung nhu banh tua hay b6 phan bon phan dugce
dung chung véi cdc chic ning yéu cau.
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Tinh toan thiét k& khung da chic ning

Khung c¢6 két cdu dang khung gian dugc lién
ké&t han véi nhau.

Vat liéu ché tao khung: bing thép tAm CT — 3
c6 chiéu diy 6 mm. Khung gém 2 nita chit U ghép
lai. P& ddm bao téng khi nang chong uén va chong
xoan, ¢ hai phan ghép c6 b tri han thém mot
tdm phang ciing c6 chiéu day 6 mm. Mat cit cta
thanh khung la 112 x 122 (mm).

Chiéu rong va chiéu dai khung (theo huéng tién
clia lién hop médy) dugc thiét k& nhim dam bio
viéc bé tri, phan bd toan bo céc bd phan lam viéc
cta cay khong 1at (c6 chia y dén khi khung méy
dung lién két x6i sau, cham séc, rach hang, hay
phat goc mia).

- Chiéu rong: 2.200 mm. Véi chiéu rong nay
c6 thé bo tri may lam viéc véi bé rong x6i sau téi
2.200 mm, may cham séc mia 2 hang,...

- Chiéu dai khung dugc thiét k& bing 1.200
mm. Véi chiéu rong nay ddm bao may lam viéc 6n
dinh va lién két cdc bo phan lam viéc.

Vi tri lién két treo v6i may kéo dugc thiét ké tir
khoéng cach cac diém treo ciia may kéo MTZ — 50
(MTZ - 80, MTZ — 892). Vi tri treo trén khung
m4dy l4p ddi xing qua truc khung.

Tang bén cho két cdu khung: P& tang bén,
khung c6 bon thanh giang chéo béng thép U 80.

Tinh toan thiét k&€ bo phan lam viéc thuc
hién chic ning cay ngam khong canh

Tinh todn thiét k& lusi cay ngdm
a. Dang lugi lam viéc: dang 1ugi mai duc.
b. Céc kich thude cia lugi:

- Chon chiéu dai ludi thong qua tham khao
cdc mdy cay ngadm 1 =210 mm. (1)

- Bé rong 1ugi b: Theo Poan Vian Dién b dugc
chon trong khoang: b = 40 + 80 mm. Tham khéo &
may cay ngdm Tay Ban Nha c6 b = 75 mm; may
cay ngdm XS — 1,2 ¢c6 b = 70mm; m4y cay ngam 2
than cta Phédp c6 b = 75 mm.

Chon b = 73 mm. 2)
- Bé day ludi dugc thiét k& trén co sé ddm

bao do bén (khong bi bién dang khi lam viéc), do
bé mon.
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Viéc tinh bén c6 thé coi ludi 12 mot ngam cong
son vé6i chiéu dai cia ngam bang khoang cach tir mii
1ui t6i mii ctia than. Mat cit nguy hiém tai mii than.
Cac luc tac dong 1én 1uoi gom luc can cha dat cay &
moi than cay, luc phép tuyén, luc ma sat.

Vi vay bé day ludi dugc thiét ké h = 20 mm. (3)

c. Vat liéu lam ludi: P& thod man céc yéu cau vé
do bén, ludi dugc thiét ké& bang vat liéu 65 T

d. Kiém tra do bé rong b thong qua mdc do lam
toi d4t (do 16n ctia bién dang dat):

- D0 16n ctia bién dang dat phia truéc miii ném
phu thudc vao do sdu cay dugc tinh theo cong thic:

L=atg(a+q). 4)
Trong dé: a — d6 cay sdu, a = 0,40 m;

¢ — géc ma sat ctia dat v6i sat ¢ do Am cay, ¢
=309

o — géc nang, o = 35°.
L =0,45. tg (35° + 30°) = 0,965 m.

- D0 16n cha bién dang dat phia bén miii ném
dugc tinh theo cong thic:

A=2a+b=2x0,45+0,073=0,973 m. (5)

Hinh 1. So d6 tinh to4n 1uéi cay ngadm

e. Tinh toan khodng cach vét hai hang lugi ké
nhau:

K=A/2=0,973 m/2 =0,45 m. 6)

NGHIEN CUU KHOA HOC KY THUAT

K&t qua tinh toan phtt hop véi két luan cta Poan
Vin DPién, khoang cach gitia cac 1uGi x46i trong mot
hang véi d6 sau tir 400 + 650 mm 1a 400 +500 mm.

Tinh todn sé luong than cay va bo tri than cay

S6 lugng than cay ngdm phu thudc vao luc kéo
clia ngudn dong luc. Tuy theo do cay sdu ma luc
can dat trén mdi than cay tu 350 + 600 KG. Vi vay
may dugc thiét k& 18p t6i da 5 than cay, v6i khoang
cach c6 thé diéu chinh.

Theo Poan vin DPién, véi s6 ludi x6i sdu 1a 5
1udi, nén bo tri thanh 2 hang, hoéc 3 hang nhim
dam béo cac lui x6i trén khung khong vuéng nhau
va dam bao khong bi 16i.

Khodng cdch gitta cdc hang x6i L dugc chon
trong gi6i han 400 + 600 mm, 14y bing 450 mm.

Tinh toan thiét ké tru cay:

Chiéu cao tru cay tif miii cay dén khung H phu
thudc vao do cay sau a. H dugc tinh ting vé6i chiéu
sau cao nhat bing 600 mm ma cay cé kha ning
dat duogc:

H=amax +(100 + 200) =600+150 mm=750 mm. (7)
Khoang cdch 1, dugc tinh todn dua trén céc s6

liéu tham khdo cdc cay ngdm tham gia khdo
nghiém va dam bao diéu kién bén:

L,= 400 mm ®
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Hinh 2. Cay ngam MCTBN — CN 5
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Bé day va chiéu rong tru: Chon bé day tru 30
mm, bé rong tru 220 mm. Tru 14 mot ngam cong
son chiu céc luc tong hop 1én toan bd mot than cay.
Mit cit nguy hiém tai vi tri bt tru ciy véi khung.

Thiét k& co cu an toan cho tru cay: P& dam bao
an toan cho tru cay, tru dugc bit vao bat 14p khung
cay bang hai bu 16ng kiéu chot 16ng. Puong kinh
than bu 1ong phia truée 1a 20 mm, phia sau la 28
mm. Khi gip chuéng ngai vat khong thé vugt qua
hoic 1am gy, bién dang than cay, bu lon phia trudc
bi cit dit, toan bod tru ciy sé quay vé phia sau mot
gbc dam bao lién hgp mdy vu6t qua dé dang, than
cay dugc bao vé an toan. Vi vy géc sau cua than
cay dugc thiét k& ddm bao diéu kién quay.

Tinh toan thiét ké& bd phan lam viéc thuc hién
chic ning cay ngam cé canh (xéi sau)

Dang 1udi 1am viéc: dang 1udi mii tén phang.

Céc kich thudce cua lugi (Tham khao CANN - 4):
Bé rong cta ludi b = 300 mm; Géc nang theo séng
mii o = 20°% gée dodng 2 v = 70°% gée ¢ dinh (géc
nhi dién hai mat bén cta lugi x6i sau) 6 = 50° chiéu
cao lugi h, = 170 mm. Bé day lugi dugc thiét k&
trén co s ddm bdo do bén (khong bi bién dang
khi lam viéc), do bén mon. Chon hl = 5 mm. at
liéu 1am 1udi: P& thod man cac yéu cau vé do bén,
ludi duge thiét k& bang vat liéu 65 I'. Kiém tra bé
rong b thong qua muc d6 lam toi dat (d6 16n cta
bién dang dat):

- D0 16n clia bién dang dat phia truée miii ném
dugc tinh theo cong thic:

L=a.tg(a+ o).
Trong d6: a— do cay siu, a = 0,30 m;

¢ — gbéc ma sat clia dat véi sit 6 do
4m cay, ¢ = 30

o — géc nang, o = 20°.
L=0,3.tg (35°+ 30° = 0,643 m. )

- Do 16n cha bién dang dat phia bén mii ném
dugc tinh theo cong thic:

2.0,31g o0

cos@0+30)

2.altg 0
A=b+

£ =03+
cos(a + @)

=0,736 m (10)

- Tinh toan khodng c4ch vét hai hang luai ké
nhau (Tinh theo 46 ran va):
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K=A/2=0,736 m/2=0,368 m
Chon vét K = 0,35 m. (Gh))

- Tinh todn s6 lugng than cay:

S6 lugng than cay khong 1at phu thudc vao luc
kéo clia ngudn dong luc. Ty theo do cay sdu ma
luc can dat trén mdi than cay tir 350 + 600 KG. Vi
vay may dugc thiét k& 14p t6i da 7 than cay, vé6i
khoang cach c6 thé diéu chinh.

Tinh todn bé rong lam viéc cia x4i sau khi s6
than cay la 7 va do su cay 30 cm la:

B=Km-D+b

Trong d6: K- khodng céch giita hai hang luGi
ké nhau, K= 0,35 m;

n — s6 than lugi x6i sdu, n = 7;
b — bé rong lam viéc cta ludi x6i sau, b = 0,3 m.

B=0,35.(7-1)+0,3=2,4m.

(12)

Hinh 3. So d6 tinh toan lugi x6i sau

Tinh toan thiét k& bd phan lam viéc thuc hién
chic niang rach hang

Bo phan rach hang lam viéc nhu mot ném tam
hop. Miii rach 14 1udi cay ngam khong canh téc
dong nhu mot ném phéng dé cay sau vao dat. Hai
mat bén cta ném lam viéc nhu cdc diép cay. Lugi

Pai hoc Nong Lam Tp. HCM
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cit phan day luéng dugc thiét k& bdo ddm diéu
kién trugt cho géc tién cha ludi. Bé mat ludi rach
tinh todn diéu kién van chuyén dat trén bé mit
ludi sang hai bén. Khi chuyén dong lui rach sé ré
dat sang hai bén sao cho luc can tdc dong 1én ludi
12 nhé nhat.

Chiéu sau ranh tir 40 + 45 cm (tinh tir day lén
dén dinh ranh)

Hinh 4. May rach hang bén phan
MCTDBN - RH 2

Tinh todn thiét k& bo phan bén phan

Bo phan bén phan dugc thiét ké kiéu vit ding,
nhan truyén dong tir dong co thuy luc c6 sd vong
quay diéu chinh dugc tir 150 +250 vg/ph. V6i nang
suat bén 1.000 kg/ha, toc do di chuyén cta lién
hgp mdy chon 1 m/s nén xdc dinh duge vit tai c6
cac thong s6 nhu sau: Pudng kinh ngoai cta vit
bang 68 mm, dudng kinh trong béng 34 mm, budc
vit 50 mm.

D& dam bao du lugng phan bén cho quéang duong
rach 14 500 m (chiéu dai thiia rudong 1a 250 m cho
cd di 1an vé, thung phan dugc thiét k& c6 duong
kinh ®600, chiéu cao phan hinh tru 1a 400 mm,
géc nghiéng day thung 60° dé ddm bao diéu kién
tu chay ctia phén trong thung).

Tinh toan thiét k& banh xe tua thuc hién
chic niang gidi han do sau

Bénh xe gi6i han do sau dugc thiét k& 1am viéc
tu lua nho két cidu quay va tdc dong ciia 1o xo.

Tinh toan thiét k& bo phan trang phing

Bo6 phan lam viéc: La mot dAm phdng c6 miét
cit hinh hop, gom hai thanh thép U 160 ghép lai.
Chiéu dai ciia dAm 3m. Céc ring bira dang thép
vuong 20mm x 20 mm duge vudt nhon hai dau dé
¢6 kha néng st dung ca hai phia.

NGHIEN CUU KHOA HOC KY THUAT
Ché tao

MA4u mdy canh tdc mia da ning dugc ché tao
tai khoa Co khi — Cong nghé truong Pai hoc Nong
Lam Tp. H6 Chi Minh véi cac chiic ning: cay ngam,
x6i sau, trang phing, rach hang tréng mia, lam
dat toi thiéu, cham séc mia.

Két qua ving dung

K&t qua ting dung vé may canh t4dc mia da nang
nhu sau:

Vé s6 luong mdy ché tao chuyén giao dé tham gia
sdn xudt tai dia ban Phi Yeén:

- 1 may canh tdc mia da ndng lam nhiém vu
rach hang bén phan, 1am dat t6i thiéu —rach hang
bén phan tréong mia.

- 2 may canh tac mia da ndng lam nhiém vu
cay ngam, rach hang bén phén.

- 1 may canh tdc mia da ndng lam nhiém vu
cay ngam, trang phang, rach hang bén phan, cham
s6c mia (x6i — bén phan chém séc mia), lam dat
t6i thiéu — rach hang bén phan trong mia.

Vé dién tich ddt canh tdc va chdt luong lam viéc:

- Cay ngam: Pa cay ngam trén 70 ha dat canh
tac. P9 sau cay dat tir 30 + 45 cm. Mét dong bang
phing, nang cao mic do gitta 4m cho dat.

- Rach hang: P4 rach hang — bén phan trong
mia trén 100 ha. Pam bao do rach siu trén 40 cm,
dai phan déu trén ranh mia.

- Dathirnghiém lam dat toi thiéu — rach hang
bén phan trong mia: Vé6i hai 1udi cay ngdm dit
phia truée va rach bén phan cho mot hang trong
da ddm bao yéu cAu nong hoc trong mia vé do sau
va do toi v& dat 6§ ghang trong. Tuy nhién véi ngudn
dong luc 1a may kéo MTZ — 892 da luén phai lam
viéc § muc toan ti, nén khoang cach hang trong
nay khong phu hop cho viéc canh tac mia hang
hep nhu & Pha Yén. Nén da han ché tinh ting dung
cua phuong phdp nay.

Vé tdc dong dén nang sudt trong mia:

+ D061 véi vang dat ruéng, ndng suit ting
23,42 %.

+ Doi vé6i vimg dat soi, ndng suit ting 15,6 %.

+ Ddi véi ving dat go—doi, ning sudt ting
20,74 %.
Thao luan
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- XuAt phat tir dic diém tu nhién két hop dic
tinh sinh truéng ctia cay mia, nén viéc trong mia
vdi khoang cach hang 16n hon 1,2 m 14 khéng phu
hop v6i da s dién tich canh tdc mia hién tai &
tinh Phd Yén. Méc du da ché tao mAu mdy chiam
s6c mia (tuong tu nhu cta Thai Lan ), nhung khong
thé dua may vao thit nghiém dugc. Viéc trong mia
v6i khoang cach hep 1a mot khé kh#n cén tré dén
qud trinh canh tdc mia bang co gidi. Tuy nhién,
viéc trong hang hep ddm bao cho mat do trong
thich hgp, gép phan han ché viéc x6i mon dat.
Tinh khéch quan nay da dit ra tinh cap thiét cho
cdc nha khoa hoc nghién ctiu thiét k& — ché tao ra
mau mdy chim séc mia hang hep phu hgp cho
canh tac mia tai dia ban Pha Yén. Pay clng 1a dac
diém chung cho canh t4dc mia trén vung dat déc.
Vung canh tdc Mia hai tinh Quang T4y, Quy Chau
Trung Qudc ciing chi trong khodng cach hang tir
0,8—1,2m.

- Viéc lam dat sau cho mia, rach hang sau,
bén 16t phan déu trén hang trong da gép phan
téng néng suat ti 25 - 30 % so vé6i rudong ddi ching
va gidm gia thanh san phdm mia trong tir 18 — 25
%. Phu Yén La vung dat c6 mua kho kéo dai va
khac nghiét hon cac ving khéc thudc cac tinh phia
Nam, viéc lam sau dat cho mia gitgp cho kha nang
chéng han cia cay rat cao. Cung véi mua li xay ra
v6i tan suit 16n, gi6 manh, viéc rach sau bd sung
cong tdc lam dat, han ché& dugc hién tugng mia dé.

- Viéc dé xuat nguyén 1y bén phan kiéu truc
vit ding da ting dugc kha ning bén nhiéu loai
phan ma cac bo phan bén phan truyén thong chua
dap tng dugc.

- Tinh da ning cha méy ndong nghiép néi chung
va may canh tac mia néi riéng phu hgp cho cac
noéng ho, trang trai san xuat nhd, dién tich canh
tac it. Vi nhu vay tiét kiém kinh phi dau tu may,
phit hgp cho nhitng ving nén kinh té& chua phat
trién cao. Nhung khi sdn xuat v6i qui mé 16n thi
tinh da nang khong phéat huy dugc hiéu qua.

KET LUAN VA PE NGHI

Ma4y canh tdc mia da nang cung véi cac chiic
ning c6 thé thuc hién dugc trong qué trinh canh
tdc mia 14 nhitng diém méi ctia dé tai co gi6i hoa
canh tac mia tai tinh Phu Yén. Cac may canh téc
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mia da ning hién dang dugc trién khai ting dung
mot cdch c¢6 hiéu qua tai vung canh tdc mia nay.
Tinh néng phat huy vugt troi 1a cay ngdm khong
lat d4t va rach hang — bén phan trong mia.

Viéc st dung truyén dong thuy luc lam don gidn
rat nhiéu viéc truyén dong cho bd phan bén phan.
Tuy nhién véi nhiéu ching loai may kéo khong
thé thuc hién truyén dong thuy luc. Vi vay dé tai
can nghién ciu tim ra phuong phdp truyén dong
mdi phu hgp hon.
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