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TOM TAT

Chan nudi dai gia suc theo hucrng tap trung quy mé Ién 1& mé hinh phé bién va hiéu qua hién nay. D& c6 thé
cung cép ngudn thirc &n thd xanh véi sé lwong Ién, dap »ng nhu cdu chan nudi, can ting cwong thwe hién ddng bd
van dé co gidi hoa tiy gieo trdng, chdm séc, thu hoach va ché bién cay nguyén liéu lam thirc an cho gia suc, dac biét
la &ng dung phét trién cac loai may thu hoach va so ché thirc an, hién con rat han ché v& mirc d6 trang bi.N6i dung
bai bao gidi thiéu két qua nghién ctu thiét ké ché tao may thu hoach cay nguyén liéu, mét loai may hién dang con
han ché ca vé sb lwong va chat lwong trong hé théng may ddng bd sén xuat va ché bién thirc &n chén nudi gia suc.

T khoéa: Lién hop may thu hoach, may thu hoach cay nguyén liéu, co gidi hda san xuét thirc an gia suc.
Starting Results of Design and Manufactoring of Forage Harvester for Livestock

ABSTRACT

Livestock farming in the direction of large-scale focus is a popular and effective model today. In order to provide
large quantities of forage for livestock production, it is necessary to strengthen synchronized implementation of
mechanization from planting, tending, harvesting and processing of raw materials. For animal feed, especially for the
development of harvesting and pre-processing machines, there is still limited availability of equipment. Content of the
article introduces the results of research and design of Forage harvester for raw materials, a machine is limited in

both quantity and quality in synchronous machine production and processing of feed Raising livestock.

Keywords: Combine forage harvester, forage harvester of raw materials, mechanization for livestock. production.

1. DAT VAN DE

Chuyén mén héa san xudt thtc dn thé
xanh cho dai gia sic 1a xu huéng tat yéu dé
dap tng nhu dé dap tng nhu cau vé s§ lugng
16n, chat lugng cao thiic 4n cho dai gia suc, dic
biét 1a cac khu vuc chian nudi tap trung, quy
md 16n 6 Viét Nam.

Hién nay, tai cac viung chuyén canh san
xuat thiic &n thé xanh cho dai gia stic, mtc d6 co
giéi héa mot s6 khau cong viéc nhu lam dat,
gieo trong, cham séc kha cao, tuy nhién khau
cong viéc c6 khoi lugng céng viéc 16n, thoi gian
thuc hién ngin 1a khau thu hoach va so ché c6
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mutc d6 trang bi co giéi héa con rat han ché,
chua déng bo véi cac khau cong viéc khac, phan
16n cac cong doan nhu cét, thu gom, van chuyén,
bam thai vAn thuc hién thu cong hoic véi cac
may tinh tai, chi phi nhiéu céng lao dong, lam
gidm hiéu qua san xuit thiic &n chin nudi.

Viéc ting dung phat trién hoic thiét k& ché
tao méi may thu hoach phu hop véi diéu kién
san xudt cho cic ving chuyén canh ciy nguyén
liéu lam thtic &n cho dai gia stc la c4p thiét, dap
{ing yéu cau co giéi héa dong bd va nang cao
Theo
huéng tao ra san phadm méi, nhém nghién ciiu

hiéu qua san xuit thiic 4n chin nudi.

thuoc Vién phat trién cong nghé Co - Pién phdi



hgp cing B6 mén Cay luong thuc, Hoc vién
Noéng nghiép Viét Nam va Trung tdm bo va
dong c6 Ba Vi, Vién Chan nuoi da thiét ké, ché
tao va thi nghiém mau may cit bam cay
nguyén liéu lam thic dn dai gia sic lién hgp véi
may kéo trén co sd két qua nghién c@u cua dé
tai trong diém cap Hoc vién.

2. VAT LIEU VA PHUONG PHAP

DPé thuc hién va hoan thanh cac noéi dung
ctia dé tai, bén canh cac tinh toan, lua chon vat
liéu thi cac nghién ctu vé dic diém sinh trudng
phat trién, kich thuéc, co 1y tinh, d6 4m.. cua
cdy nguyén liéu, quy trinh gieo tréng, cham séc
va thu hoach cay, déc diém dia hinh, déng rudng
14 cac ndi dung can phai thuc hién. Day ciing
chinh 1a cac thong s6, dii liéu dau vao quan
trong cho tinh toan thiét ké& két cau, lya chon
nguyeén 1y lam viéc clia hé théng may.

Vat liéu ché tao may dugc lua chon la cac
loai thép hinh, ban ma c6 kich thuéc va tinh
chat phu hop theo cic tinh toan thiét k&, dudc
st dung dé ché& tao khung, gia d5 lién két, mat
bich.., mot s chi tiét nhu dao dia cét cay, dao
bam, xich tai, hop giam téc, khép cac dang dugc
lya chon trén cd sé cac san pham duge san xuét
ch& tao theo tiéu chudn véi cac théng sé ky
thuat dudc tinh toan hgp ly.

Déi tugng tac dong ctia hé thong may dudgc
lua chon 14 ciy ngd gidng NK4300 da thu hoach
bap va cdy ngd con bip & giai doan chin sita. Cac
thong s lién quan can xac dinh 1a kich thuée
cdy (chiéu cao, dudng kinh géc), d6 4m, mat do
cdy, khoang cach gitia cac cdy, khoang cach
hang, ty trong cay... Cac s6 liéu dudc dinh béng
phuong phap do truc tiép tai rudng trudc khi
tién hanh thi nghiém may.

Dua trén cé s6 cac phan tich téng hgp vé
kha n&ng va han ché cua cac loai may thu hoach
cay nguyén liéu da va dang dudgc st dung trong
va ngoai nudc dé luya chon, xac dinh két céu,
nguyén ly lam viéc, tinh toan thong s6 cho mot
s6 bo phan cong tac chinh nhu bd phan cit,
chuyén va bam cay. Cac chi tiét may dugc thiét
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ké&, ché tao theo ban vé k§ thuat véi cac thong s6
duge tinh toan hgp ly. MAu may duge 1dp rap,
tht nghiém kiém tra xac dinh cac thong s6 nang
sudt, chdt lugng lam viéc va danh gia tinh nang
k§ thuat theo phuong phap tht may thu hoach
cdy lam thtc 4n cho gia sic (TCVN 8802-
3:2012-1S0).

3. KET QUA VA THAO LUAN

3.1. Pac diém, tinh chit cay ngé st dung
lam thic an cho dai gia sac

Cay ngd st dung lam thtic &n chén nuéi cé
hai dang 14 da thu hoach bip hoic con bip &
giai doan chin sita. CAy dudc cét, bam nhd, sau
d6 c6 thé cho gia stc an tudi hodc U chua lam
thiic an du trd, thic &n U chua ti cAy ngd con
bip non dude danh gia 1a loai thiic an tét nhat
cho gia sic, dac biét 1a bo siia. Ngo trong lam
thiic an gia sdc thudng st dung cac loai gidng c6
than cao, 14 to, nhiéu bap, thudng dudc trong
theo hang véi khodng cach 45 - 65 cm, khoang
cach cay 15 - 25 cm, gieo bing may hoic tréng
bau trén dat da dude lam nhd cé dd sau canh tac
10 - 15 cm, mat dé cay trung binh 70 - 80 nghin
cay/ha, trong diéu kién canh tac t6t, c6 thé trong
day t61 120 nghin cay/ha, ning suit trung binh
60 - 80 tan/ha, c6 thé tréng va thu hoach quanh
nam véi thoi gian trung binh 70 - 80 ngay/vu.
Nhu vay néu quy hoach déng rudng va t6 chic
san xudt tdt véi su hé trg cta hé théng may
dong bo, c6 thé trong va thu hoach 5 - 6 vu/nam,
san lugng 300 - 500 tan/ha/nam, 1gi nhuan thu
dugc tit 200 - 350 triéu VND/ha/nam (Du 4n bo
sita Viet Bi, 2006).

Cay ngbd st dung lam thiic 4n cho gia stc &
giai doan thu hoach trong thanh phan c6 chtia
nhiéu nuéc (60 - 74%) va chat xo (6 - 8%). Hai
thanh phan nay c6 anh hudng 16n t6i ning suit,
chat lugng lam viéc cia may thu hoach.

Dé st dung lam co s6 cho tinh toan thiét ké
may cong tac va xiy dung ché dd lam viéc cho
lién hgp may thu hoach, cac théng s6 vé dic
diém, tinh chét cAy ngd duge xac dinh theo bang
1 (Amer Eissa, 2008).
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Bang 1. Dac diém, tinh chat cAy ngo s dung lam thdc an dai gia stac

Loai cay/ Po am TB Mat dd TB Trlwgng TB  Chidéudai TB  Buwong kinh  ng suét cét Cong cét
Théng sb (%) (cay/ha) (g/cay) (cm) TB (mm) (N/mm?) (mJ/mm?)
Ngo 65 80.000 640,2 235 20,5 2,65 21

3.2. Lva chon nguyén ly, két cdu va tinh
toan thong s6 cac b phan lam viéc chinh

May thu hoach (cét, bam) cAy nguyén liéu
lam thtc an cho dai gia sic da va dang dudc
st dung phé bién tai céc vang chén nubdi va
san xudt thic an tap trung quy mé 16n trén
thé& giéi va Viét Nam, kha da dang vé chung
loai, két cdu va tinh nang, c6 kich thude 16n,
ning sudt cao, dugc thiét ké& dudi dang may tu
hanh chuyén dung hoéc dang modul lién hgp
v6i may kéo. Trén co s6 tiép can, ké& thua va
phat trién két c&u, nguyén 1y cac bd phan lam
viéc chinh (bdm cét) ctia cac loai may thu
hoach hién c6, k&t hgp véi cac théng tin téng
hop vé thuc trang san xu4t thiic &n thé xanh,
diéu kién canh tac, thu hoach, quy hoach dong
rudng, doi tugng tac dong va mic dd co gibi
héa khau thu hoach cidy nguyén liéu, dé tai da
xac dinh lua chon ké&t ciu, nguyén 1y, tinh
toan thong sé va thiét ké miu may cit bam
cdy nguyén liéu lam thiic 4n cho dai gia stuc
ning sudt 10 tan/h, lién hgp v6i may kéo cong
sudt < 35 ma lyc (Bui Viét Dtc, 2016).

Cac bo phan lam viéc chinh cia miy bam
cit bao gébm trong cit, co cdu cip liéu va bod
phan biam thai, duge lya chon két cdu va tinh
toan toan thong sé theo cac yéu cau va diéu kién
thuc t& véi kha nang thong qua 2,5 - 3 kg/s.

B§ phan
truyén dong

B¢ phan vo. giit
chuyén cay

B6 phan cit

Hinh 1. B6 phan cit cay dang trong
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Hinh 2. B6 phan cip

B6 phan cét cay thiét k& dang trong goém
cac chi tiét dao dia, tréng quay (vo gidi, chuyén
cdy) va co cdu dan doéng. Dao dia va trong dugc
thiét k& dong truc nhung quay vdéi toc d6 khac
nhau. Két cdu va nguyén ly lam viéc cta bd
phan cét ciy dang tréng phtc tap hon mot sé bd
phan cét khac, nhung c6 thé lam viéc t6t trén
toan bo bé rong, cit dugc tit ca cac loai ciy va
két hop dudc bd phan vo, chuyén ciy trén trong,
phu hop v6i diéu kién canh tac va thu hoach cay
nguyén liéu ctia Viét Nam.

Bo phan bam thai dudc thiét ké phia sau
tréng cit c6 nhiém vu nhan va lam nhd toan b
cdy dudc chuyén dén tit bd phan cit, sau d6
chuyén san phdm t6i thung chtia qua bd phan
dan huéng. B6 phan bam thai c6 két cau don
gian, ludi dao dit nghiéng tao d6 trugt khi lam
viéc lam gidm luc cit, ting chat lugng thai, dic
biét cho cac ddi tugng cdy cé két cau dang sdi.
Ngoai ra két ciu dao cit dang U c6 tac dung tao
ludng khi dong dé chuyén san phdm bam thai ra
ngoai ma khéng cin thiét k& thém canh hat.

Bo phan cap liéu chu ddng cé chiic ning
tiép nhan va chuyén cay sau khi cit, két cdu
gdm 2 truc cuén cé rang quay ngugc chiéu nhau,
tao luc kep gi bang 10 xo, c6 thé thay déi
khodng cach gitia 2 truc nhd co cdu lién két
dong ctia mot truc cudn.

Pia quay

Dao biam
canh hat

Hinh 3. B6 phan bam thai

liéu chti dong
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toan hoc duéi day
Chlebowski, 2012).

- Cong suét cho bo phan cit dia rang (V)

3.3. Thiét k&, ché tao may (Nowakowski, 2012;

3.3.1. Tinh toan thiét ké cac b phin lam
viéc chinh va co cAu dan dong

Théng s6 k§ thuat cha céc bo phan lam viée - Cong sudt cho bg phan bam cay (N,)

chinh va co cdu dan déng mat cit bam duge tinh - Cong suét cho bd phan chuyén, kep giit

toan dya trén cac cong thic, quan hé vat ly, cay (N,)
1
2 2
rMEBD,V, 2 D0 nDpn, Vi yytyg
N=2—2= m(cos -cos )V +( pp) +—2 cos(1 )
¢ 2Vpep V1 Vo m 60 30 2
bshyopz
Ny = B, =——
b b~ o
Fyh, Ve,
Ny = Ay ——=22
ch W Thyrw

Coéng viéc thiét k& duge thuc hién véi su trg
giip cua phdn mém thiét k& chuyén dung
Inventor véi cac thong sd duge xac dinh duya trén
¢ s6 dic tinh cdy ngd (nang sudt, mat do, do
ciing, d6 4m..) va két qua tinh toan lua chon
nguyén 1y lam viéc, thong s6 k§ thuat ctia hé
théng may cit bam.

- B6 phéan cit dang dia rang dugce thiét ké
thanh 4 manh roi va lp trén mam lién két bing
moi ghép bu l6ng tao thanh dia tron dudng kinh
70 cm. Viéc thiét k& dao cAt dang manh lam

phtc tap hon vé ché tao va lip ghép nhung cho
phép viéc thay thé stia chita thuan tién hon, chi
can thay manh dao bi mon, hong. Dao cit dudc
lap déng truc nhung quay véi téc do khac véi bd
phan vo, chuyén cay, truc dao nhan truyén dong
ti hop s6 trung gian qua truyén dong dai thang
va quay vdi téc do dam bado tao ra van téc tai
dinh rang cit khoang 50 - 60 m/s, cong sudt
truyén theo tinh toan cho bd phéan cit, vo
chuyén 1a 4,2 kW.

Yk
- Li)
.
- i _
—l s Vv,
O A m
IR 1@« v 180-Vs
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\ \;;J
X
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Hinh 4. So do6 tinh toan b6 phan cit cay

Trong dé: N,, N,, N.;,: cong sudt c4t, bam va chuyén cdy (W); V,,, V., Vy: van téc di chuyén may, van téc chuyén va van toc cit
cdy (n/s); E, B: ndng Iugng cAt riéng (J/m?), bé rong b phan cit (m); E,, F,, D,: cong riéng cit thai (J/m?), Iuc ép (N) va duong
kinh dia cdt (m); y,, wo: goc bit ddu va két thic cit (rad); 4, A,: hé s6 hoat dong ctia dia cit va hé s6 cudn khéng thit nguyén;
n,, w,: 6 vong quay dia cit (v/ph) va téc do géc bp phan bam (rad/s); b, h,, h,: bé rong hong thai, bé day khéi vat liéu, dp gidm
chiéu cao khoi vat liéu (m); z, r,,: s6 dao bim, ban kinh truc cuén (m).
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=

Hinh 5. So do6 tinh toan b6 phan kep,
chuyén cay

Trong cat vo

Hinh 7. B6 phan cat, vo va chuyén cay

- Bb phan kep giit va chuyén cay c6 két ciu
dang tru dudng kinh 15 cm, trén thin c6 cac
thanh riang lam tiang kha nang kep giii cay. Khe
hé gitia hai truc cudn c6 thé thay d6i linh hoat
theo bé diy khoi vat liéu nhd co cdu 16 xo. Co
cau truyén dong dai nhan truyén dong tu hop
phan phoi, tao chuyén déng quay ngude chiéu
nhau trén hai truc cuén véi sé vong quay 250
v/ph, cong suat tinh toan cho bd phan coéng tac
nay la 1.2 kW.

- B6 phan bam thai duong kinh 75 c¢cm, c6 6
dao 1ap trén dia bang mdi ghép bu long, toc do
quay bd phan bam thai 750 v/p, cong suit
truyén theo tinh toan 5,3 kW.

3.3.2. Ché tao, lip rap chi tiét, cum chi tiét
va t69ng thanh may

Phén 16n céc chi tiét cia may bam cit gbm
khung, tréng vo, chuyén cay, bo phan kep gii,
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~~Con lan chuyen cay

Hinh 6. So do6 tinh toan bo phan bam cay

Ong phun

o trong
Dia da

Hinh 8. B6 phan bam thai cay

b6 phan bam va co cadu dan déng dude ché tao va
14p rap tai Vién phat trién céng nghé Co - Dién
theo ban vé, ho so k§ thuat, quy trinh cong nghé
va yéu cau ché tao chi tiét may néng nghiép.

Sau khi 14p rap, may cit bam dudc két néi,
truyén dong véi may kéo va thi nghiém khéng
tai. Cac thong s6 toc d6 quay cua cac bo phan
lam viéc chinh dat yéu ciu, cac co cdu truyén
dong cac dang, xich, dai va banh réang lam viéc
6n dinh, khong tao tiéng 6n va phat sinh nhiét
trong qua trinh hoat dong.

3.3. Thit nghiém lién hgp may

May bam cit cAy nguyén liéu duge két noi
v6l may kéo qua co cdu treo phia sau, nhan
truyén dong tiur truc thu cong suat cia may kéo
véi toc do quay 540 v/ph. Cong sudt chi phi cho
cac bd phan lam viéc ciia may bam cit theo tinh
toan khoang 10,7 kW, thap hon so véi cong
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Hinh 9. l1ap rap may
cit bam

sudt cia may kéo tai truc thu coéng suat (15
kW). Nguén dong luc lién hgp v6i may cong tac
142 may kéo Kubota L.1-285 c6 cong suat 28,5 Hp
(21 kW), may kéo cé truc thu cong suat 4 toc dod
(540; 750; 980 va 1250), hop toc do 8 s6 truyén
cho chuyén dong tién va 8 s6 lui (c6 bd phan dao
chiéu), dic biét may kéo c6 thé thay d6i vi tri
cac co cdu, bd phan diéu khién (tay 1ai, chan
phanh, ly hgp) linh hoat ti phia truéc ra phia
sau, thuan tién cho ngudi diéu khién may thuc
hién cac cong viéc v6i may coéng téc 14p & phia
sau may khi chuyén dong lui.

Cong viéc thi nghiém lién hgp may thu
hoach dugc thuc hién trén rudng ngo thi nghiém
cia Khoa Néng hoc, dién tich khoang 250 m?
cho cay ngd sau khi thu hoach bip va cdy ngo

Hinh 7. M6 hinh lién hgp may thu
hoach ciay nguyén liéu lam thic an

gia suc

Hinh 10. K&t néi va truyén

dong may cong tac va may kéo

Hinh 11. Lién hop may kéo -
may bam cit caiy nguyén liéu

con bép non. Qua thi nghiém thuc t& da xac
dinh dugc mot s6 thong s6 k§ thuat va tinh niang
lam viéc chinh cia may thu hoach ciy nguyén
lidu lam thtc an gia stc theo cic yéu cau dit ra
ctia dé tai nghién ctiu khoa hoc cong nghé cap
Hoc vién trong diém véi cac két qua cu thé trong
bang 2.

Két qua khao nghiém so bo cho thay lién
hop may lam viéc 6n dinh, van hanh diéu khién
may dé dang, thuan tién, chi tiéu ning suat ky
thuat thuan tdy cta lién hgp may phu hop véi
yéu cau thiét k& 14 0,21 ha/h tuong duong véi
nang sudt quy déi 10 tan/h, cac chi tiéu ky thuat
khac nhu chiéu dai doan bam thai, do sét cay
dat yéu cAu so véi céc tiéu chudn chung cia may
thu hoach.

Hinh 8. Tht nghiém lién hop
may thu hoach cay ngo6
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Bang 2. K&t qua khao nghiém lién hgp may

Théng sb DPon vi Két qua khao nghiém Chi tiéu dang ky
Van téc 1am viéc trung binh km/h 2,9
Bé rong lam viéc m 0,7 0,7
Né&ng suét lam viéc thuan tay ha/h 0,21 0,2
Do sot cay % 0,3
Chiéu dai doan bam thai cm 1-5 1-5
LOI CAM ON

4. KET LUAN

May cit bam cdy nguyén liéu lam thic an
cho dai gia sic da dugc thiét ké& ché tao, lip rap
va thii nghiém so bd, co ban dap ting dugc cac
yéu cau ky thuat dat ra, cu thé la:

- Két céu nhé gon véi téng khéi lugng may
175 kg, bd phéan cit cAy dang trong lam viée 6n
dinh, cit hét cay trong pham vi bé réng lam viéc.

- C6 thé két ndi va truyén dong 6n dinh,
chéc chén véi may kéo qua cd cdu treo va truc
trich cong suat phia sau may kéo.

- Chi phi céng sudt theo tinh toan cho may
cong tac 1la 10,7 kW, phu hgp véi may kéo c6
céng sudt dong co tit 24 Hp, 12 cac loai may kéo
cong suat nhoé phé bién hién nay.

- Qua khao nghiém so b, c4c chi tiéu vé nang
suat (0,21 ha/h tuong tuong véi 10 tan/h), chat
lugng (d6 s6t 0,3%, d6 dai doan bam 1 - 5 cm) dat
yéu cdu ky thuat theo cac chi tiéu dang ky.

Can khao nghiém may trong thdi gian dai,
khéi lugng cong viée 16n, da dang ddi tugng tac
dong dé danh gia chinh xac hon céc théng s,
tinh nang k§ thuat may, xac dinh cac han ché
ton tai va dé xudt cac giai phap cai tién, hoan
thién nang cao chit lugng va dd tin cay lam viéc
ctia hé thong may.
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Nhém nghién ctu chan thanh cadm on céc
can bd ky thuat Vién phat trién céng nghé Co -
Dién da phoi hgp tham gia thiét k&, ché tao va
thti nghiém may, cam on Ban Giam déc, Ban
quan ly khoa hoc, Ban tai chinh k& toan Hoc
vién Nong nghiép Viét Nam da tao diéu kién
thuan 1¢i va hd trg kinh phi cho dé tai.
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