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MOT SO KET QUA NGHIEN CUU VE BO PHAN BON PHAN
DANG HAT CHAM TAN CHO DAU TUONG
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TOM TAT: Bai bdo nay gi6i thiéu vé cau triic va nguyén Iy lam viéc ciia bé phdn bon
phan trong may gieo hat két hop véi bén phan cho ddu twong. B¢ phdn bén phan lam
viéc rai hang theo nguyén Iy co hoc kiéu truc cudn véi cdc rdnh cdt léch giup cho viéc
ldy va nha phan dé dang. Cac théng sé lam viéc ciia bo phdn bén phan dwoc tinh todn
theo hai mé hinh dé dat dwoc nang sudt 60-90 kg/h. Mo hinh thw nhat nham xdc dinh
lwong phan qua cuwa xa thung, cira xad co tiet dién hinh chir nhdt véi bé rong 15 mm va
chiéu dai cé thé diéu chinh. M6 hinh thir hai mé ta qud trinh nap phdn vao ranh truc
cuon, toc dé cia truc cuon la théng sé anh huwong lom dén viéc lay phén va can nam
trong viing giéi han dé dat nang sudt can thiét.

Tir khéa: Bo phan bon phan, May gieo hat két hop véi bon phan, Co gidi hoa dau tuong,
Truc cuon cat 1&ch.

SOME RESEARCH RESULTS ABOUT THE GRANULAR FERTILIZER
PARTS FOR SOYBEAN

ABSTRACT:

This article introduces the structure and working principle of the fertilizer parts of
the sowing and fertilizer machine for soybeans. It works in line with the mechanical prin-
ciple of the roller type. Its working parameters are calculated according to two models
to achieve productivity from 60 to 90 kilograms per hour. The first model is to determine
the amount of fertilizer passing through the rectangular discharge door with a width of
15 mm and a variable length. The second model describes the process of loading into
the roll grooves. The speed of the platen is a parameter that greatly affects the ability to
work and it needs to be within the limit to achieve the required productivity.

Key words: Fertilizer parts, Sowing machine combined with fertilizer, Mechanization of
soybeans, Rollers.

I- PAT VAN PE

Trong quy trinh canh tac dau twong hi¢n
nay & nudc ta thi khau bén phan, dic biét doi
vé6i phan hoa hoc (bon thuc) 12 ton nhiéu cong
doan va thoi gian nhat. Thuong tién hanh vao
hai thoi diém: khi cay c6 tir 2-3 14 kép (10-15
ngay sau gieo) va sau khi cdy ra hoa lan mot

'Khoa Co — Dién, Hoc vién Nong nghiép Viét Nam
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12-15 ngay (40-45 ngay sau gieo). Vi¢c bon
phan bang tay, theo kinh nghiém lam cho ty 1
phan khong déu, khong dung sb luong nén
khong dam bao dinh dudng cho qua trinh sinh
truong va phat phién cta cdy. Do sau bon
khong dam bao khién cho phan bi rira troi gy
lang phi.
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Nghién ctru cho thay, trong canh tac déu
tuong bang co gii hoa thi c6 thé tién hanh két
hop nhiéu khau vé6i nhau, trong d6 khau bon
phan ciing c6 thé tién hanh mot lan bang phan
bon téng hop dang hat cham tan va dugc két
hop v6i khau gieo nham giam bét chi phi va
tranh tac dong ctia may kéo dbi véi cay non
va mat dong. Viéc bon phan bang may khong
nhirng dam bao déu, ding ham lugng phan
ma khoang céach gitra phan va hat luén dam
bao, phan khong 1am anh huong gay chét hat,
théi ré. Tuy nhién, viéc bon phan bang may
theo hang, nhét 1 ddi v6i cac loai phan dang
bot, toi roi nhu hién nay 1a rat kho khan. Phan
bi von cuc hay chay nudc, dinh vao cac bo
phan lam vi¢c, tham chi bi ket 1a cac hién
tugng hu hong chinh thuong xay ra déi véi
cac may bon phan theo hang dang sur dung.

Céu tric tong thé cua may gieo hat dau
tuong két hgp v6i bon phan va phuong an canh
tac tao thudn lgi cho co gidi hoa d@)ng bo da
duoc gidi thi€u trong mot nghién clru cua
nhom tac gla (2018). No1 dung nghién clru nay
trinh bay cau triic cua b6 phan va co s¢ dé xac
dinh cac thong s6 cau tao va lam viéc chinh
cua bd phéan bon phan.

II. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. Ddi twong

Bo phan bon phan trong may gieo dau
tuong két hop v6i bon phan theo hudng co gidi
héa ddng bd. Cac yéu t6 anh huong dén kha
nang lam viéc cua b phan bén phan lam co s&
cho viéc lua chon céu triic va cac thong s6 lam
vi¢c chinh cua bd phan bén phan cho dau
tuong. Phan bon cho dau tuong la loai phan
bon tong hop NPK dang hat cham tan c6 kich
thuge 1-3 mm.
2.2. Phwong phap nghién ciru

Xay dung md hinh cdu tric tong thé,
nguyén 1y 1am viéc ctia bd phan bon phan bang
cac phan mém thiét ké (Inventor, AutoCad).

Xay dung mo6 hinh todn anh hudéng cua
cac thong s6 hinh hoc va dong hoc dén kha
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nang lam viéc cua bo phan boén phan.

Ap dung 1y thuyét tinh toan vé co hoc,
giai tich va ly thuyét tinh todan méay nong
nghiép trong nghién ctru.

III. KET QUA NGHIEN CUU VA THAO
LUAN
3.1. Céu tao ciia may va phwong 4n canh tic

May thuc hién déng thoi nhiéu cong doan,
trong do6 c6 hai nhi€ém vu chinh 14 gieo hat va
bon phan trén luéng cé sin. Viée tich hop hai
cong doan nay trong mot may sé gitp gidm bot
thoi gian, chi phi, s6 lugt di lai ciia may va rat
thuan loi cho canh tac dau tuong theo hucmg
co gidi hoa dong b6. Khi may di chuyén doc
lubng véi van toc V> b0 phéan di dong 3 lan
va truyén chuyén dong quay cho cac bo phan
gieo hat 1 va bg phan bon phan 2 thong qua b
phan truyen dong 3. Phan bon va hat s€ roi vao
cac 6ng dan va roi xuong ranh da dugc cac b
phan rach hang 6 rach san. Cac ranh sé dugc
lap va mit luéng s& dugc san phang nho b
phan l4p, san phang mit luéng 7. Do d¢ su cua
phéan bon 1on hon dd sau cua hat nén viéc bon
phan s€ dugc thuc hién trudce. D sau, dac biét
la mat do phan bon va khoang cach hat co thé
dugc diéu chinh dé& dang bang cach thay doi ty
s truyén cua bo phén truyén dong.

Hinh 1. So dd két cAu tong thé ctia may gieo
dau tuong két hop v6i bon phan
1. Bo phan gieo hat; 2. B6 phdan bon phan, 3.
Bé phdn di dong; 4. BY phdn truyén dong;
5. Bo phan san truoc,; 6. Bo phan rach hang
7. B6 phdn ldp, san ranh.
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Gieo hat theo bon hang doc ludng véi mdi
héc tir 1-2 hat va bon phan theo phwong phap rai
hang, hai hang phan xen gilta cadc hang kép cua
hat. Vi phuong 4n canh tac nay s& dam béao vé
anh sang cho cay va thuén lgi cho cac khau cham
soc lam co, vun luéng, bao vé thuc vat va thu
hoach sau ndy, dong thoi van dam béao vé vé dinh
dudng cho qué trinh sinh truéng va phét trién
cua cay.

3.2. Ciu tao ciia bo phin bén phén va yéu
cau k¥ thuat

Véi yéu cu co ban dat ra cho bd phan
bon phan:

- C6 cau tao don gian, d& thao lap va sira
chira, diéu chmh luo’ng phan dé dang ma

khong can thay doi toc do lam viéc cua
may.

- T mot bo phan co6 thé chia ra nhiéu hang
va bon duoc nhiéu loai phan khac nhau.

- Khong xay ra hién tuong tao vom, ket
va dinh phan.
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Hinh 3. So dd ciu triic cua bo phan bon phan
1. Thung dung phan, 2. Tam chan; 3. Vit;
4. Tam diéu chinh; 5. Lo xo la; 6. Truc cuon.

B§ phan boén phan dugc lya chon lam
viéc theo nguyén 1y co hoc kiéu truc cudn bao
g6m 6 chi tiét va cum chinh: Thung dung phan
1 duoc chia 1am hai phan, budng chtra phan I
va buéng giam ap luc II; Tam chin 2 duoc dat
giita hai phan ciia thing phan, trén tim c6 cac
16 nho du dé phan di qua nham lam giam ap luc
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cta phan lén day thung va tranh ket phan; Vit 3
ding dé diéu chinh khe hé cua tdm diéu chinh
4 v6i10 x0 14 5; TAm diéu chinh 4 ¢6 nhiém vu
dong, mo lam thay ddi tiét dién cua ctra x4, trén
n6 con duoc gin thém tAm chin nham giéi han
khong gian budng nap va gat trén bé mit truc
cudn khong cho phan chuyén dong kéo theo
truc cudn; Lo xo 14 5 ¢6 nhiém vu dan phan
xudng budng nap phan va gy rung tranh tao
vom, dong thoi 1am kin khong cho phan tu
chay; Truc cudn 6 ¢6 cac ranh cat 1éch dé dinh
lwong phan va rai xubng ranh trén ludng.

Phén bon tir budng I cia thung dung
phan roi qua cac 15 ctia tam chin giam ap luc
vao budng II, tai day phén sé truot trén cac mit
nghiéng di qua khe ho gitra tém diéu chinh va
10 xo0 14 (ctra x4) vao buong cap phan va roi
vao cdc ranh cua tryc cudn, vén tdc cua phan
va truc cudn nguoc nhau nén phan dé dang roi
vao ranh ctia truc cudn. Viéc lay phén chi dién
ra trén mot cung khi ranh tryc cuén di qua
buong nap phan Véi két cau kiéu cit lech va
hé sb nap day phu hop nén khi truc cudn quay
mang theo phén t6i vi tri nhat dinh s& d6 phan
roi tu do vao 6ng dan va roi xudng ranh trén
ludng. Truc cudn quay sé tac dong theo chu ky
vao 10 xo 14 gay rung chdng lai hién tugng tao
vom gy tic tai cira xa cua thung.

3.3. M6 hinh xac dinh cac thong sé co ban
ciia by phin bén phan

Lugng phan tor thung qua ctra xa cua
thung vao budng cip phan phu thudc vao cac
thong s6 cua clru xa (tiét dién ciru xa), kich
thudc va co tinh cta phan, nhung ciing phu
thudc vao nang suat cua truc cudn. Néu lugng
phan ma tryc cudn lay di nho hon luong phéan
ma clra xa c6 thé cung cép thi lvong phan qua
clra x4 cua thing ciing bang luong phan tryc
cudn lay di. Do d6, dé dam bao lugng cung cp
cho truc cudn thi can tinh toan ctra xa theo diéu
kién lam viéc cta truc cudn. Nhu vay, ta co thé
thiy dbi voi bo phan bon phan, hai chi tiét
quan trong nhat I3 cira xa ctia thing va truc
cubn. M6 hinh x4c dinh luong phan qua cira
x4 va md hinh mo ta qua trinh nap phan vao
ranh truc cudn duge thé hién trong hinh 4.
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Hinh 4. M6 hinh lam viéc ctia truc cuon ctra Xa va truc cuon

3.3.1. Co so' ly thuyét xdc dinh liwong phén qua civa xd
Khoi lugng phéan qua ctra xa cua thung dugc xac dinh theo cong thirc:
m, = 3600.F,.V,.d, ,% (D
Van toc dong phan Vy (m/s) qua cua xa dugc xac dinh theo cong thire:
V=328 Ry o ()

trong do:

+ F, 1a dién tich mit cit ngang dong phan tai ctra xa (Fy = by.ey), m’

+ Ryy 12 ban kinh thity luc cua ctra xa (ty sd gitra dién tich va chu vi cira xa), m

+ £, 1a hé sb chay cua cira xa phan, f, = 0,65 (duoc xac dinh bang thi nghiém)

+ d, 12 khéi lwong thé tich ctia phan (v6i phan NPK 13-13-13+TE), d, = 950 kg/m’.
Nhu vay, luong phan qua ctra xa dugc xac dinh theo cong thirc:

b3.e3 kg 3)
m, = y—
P 15,8844.(by +e,) " h
Theo cong thic 3, v6i bé rong cura xa by = 15 (mm), két qua tinh toan luong phan qua
ctra xa my, (kg/h) phu thudc vao chiéu dai ctra x4 e cho trong bang 1.

Bdng 1. Bang két qua tinh lwong phén qua cira xad

TT Pon vi Gia tri
€x mm 7,2 7.5 8,0 8,5 9,0 9,5 9,8
m, kg/h 60,0 | 63,1 68,8 | 74,5 80,3 86,2 | 90,0

Ly thuyét tinh toan cira xa cho by nén két qua tinh toan cho thay tiét dién cira
phan bon phén ¢ trén coi phan la phan tr  xa cling rat nho. Do do, néu ap dung hoan
khong kich thudc nhung thuc t€ phan laila  toan két qua tinh toan ly thuyét vao thuc té
dang hat ¢ kich thudce (1-3 mm), mat khac  s€ khong chinh xac, nhu:ng day 1a co so
lwong phan qua cira xa nho (60-90 kg/h) quan trong dé lya chon vung kich thudc
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cua cua xa trong nghién curu thye nghiém.
Trong nghién ctru thyc nghlem can nghién
ctru thim do dé tim ra hé sb ting kich
thudce cua ctra xa so voi két qua nghlen ciru
Iy thuyét, trong thyc té thu:0'ng co dinh kich
thudc mot phuong (by) nén viéc tang kich
thude ctra xa 1a tang kich thudc phuong
con lai (ey).

3.3.2. Co so tt'nh todn truc cuon

Truc cudn c6 nhiém vu nhan phan tu
buong cap phan theo dung khéi luong can
thiét va dua vao 6ng dan phan. Ngoai ra
con phal dam bao mat do phan dong déu,
do d6 yéu cau viée lay va do phan cua cac
ranh truc cuon phai lién tiép hodc xen ké
nhau, khong dé hién tuong ngit quing. Dé

Qec = 60.y,.dp.Nee. Vie = 15y . dp. e Zee. T dF. L

trong do:

khong lam thay d6i (khong giam) véan toc
dong xa phan qua ctra xa li€u cua thung
phan va tranh hién tu’0’ng ket phan thi khoi
luong phan ma truc cudn o thé 1ay di phai
16n hon hoac bang lugng phan qua ctra xa
ligu, tirc 1a h¢ s6 nap day cua truc cudn phai
nho hon 1. Két qua thi nghiém va tinh toan
theo diéu kién tu chay cho thay, v6i hé sb
nap ¥, <0,75 thi dlem bét dau db phan cua
ranh truc cudn s& nam dudi diém A (hinh
4) @é tranh dugc hién twong ket, dinh phan
ma van dam bao kin khit khi may khong
lam viéc.

Nang suét ctia truc cubn dugc xac dinh
theo thé tich ctia rdnh truc cudn, theo cong
thurc:

kg/h (4)

Vi 1a the tich (phan nap liéu) cua ranh truc cubn, m’

Z 12 6 ranh trén truc cuon, ranh
d; 1a duong kinh ranh truc cudn, m
Lila chiéu dai ranh truc cuén, m
¥ la h¢ s6 nap, %

n 14 s6 vong quay cua truc cudn, vong/phut

O day, néu gia thuyét coi phan bon 1a
hat khong khong kich thudc, luong phan
trong budng cap phén du nho thi lyc lién
két cua phan coi bang khong, ma sat gilta
phan v&i thanh va mdt ngoai truc cudn
khong dang ké, nhu vdy phén chi chiu tac
dung cta trong lyc. Thoi gian 14y phan cta
ranh truc cudn s& phu thudc vao chiéu dai
budng cip phan va sb vong quay cia truc
cudn.

- Néu truc cudn quay cham (nge = 0-

nd) thi thoi gian lay phén cua ranh tryc
cudn 1on, h¢ s6 nap s¢ bang hoic 16n hon
1 (vi s& nap ca phan thé tich ngoai try tron)
va ning suat cta truc cuén nhé hon lugng
phan c6 thé qua cura xa.

- Néu truc cubn quay nhanh hon (n4
<ng < nth) thi thoi gian 1y phan cua rinh
truc cudn giam, hé sb nap liéu giam dan
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nhung ning suit cia truc cudn khong doi
va bang luong phan qua cia xa.

- Néu tiép tuc ting sd vong quay truc
cubn (ng > ngpy) thi thoi gian 1y phéan cang
gidm, nang suat cua truc cuon giam va nho
hon lwong phan c6 thé qua ctra xa do phan
khong kip roi vao ranh truc cuon

- Khi s vong quay truc cudn dat gia
tri np,,¢ thi thoi gian lay phan coi bang
khong, ranh tryc cu6én khong nhén duoc
phan, tirc 13 nang sudt cta truc cudn bing
khong.

Nhu vay, dé tranh hién tuong un tac
phan ¢ buong nap phan thi s6 vong quay
tryc cudn phai 16n hon sO vong quay nap
day Npg va nho hon sé vong quay t6i han
Dehy gay sut giam kha nap cua ranh truc
cudn. Mit khac, dé tranh hién tuong ket,
dinh phan khi d6 vao 6ng dan thi s6 vong
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quay clia truc cudn can dam bao diéu kién
¢ = Mnd/Y nmax-

Th01 gian nap phan tap (s) cho ranh
truc cubn & mot diém trong Vung nap phan
duoc xac dinh theo cong thirc:

60.c c
. ntc.,DtC ®)

Chicu cao khoi phan roi vao ranh truc
cubn dugc x4c dinh theo cong thirc:
g.t2 _ g, 60.c

2 2 m N¢e. Dic

n we ity

t, = S

h, = ,m

e

ML LiZn)
2 rete——

a) Tai lo xo ddn huéng

Nhu véy, nang suat ctia truc cuon
cling dugc xac dinh theo cong thuec:

k
th = 60 hl’l' l LtC' dp ZtC' Iltc )37

NG

Hé s6 nap day ¥, (%) chinh 13 ty s6
gitta lugng phan duogc nap vao va kha nang
chtra cua ranh truc cudn, dugc xac dinh

theo cong thic:
h,.1,

(8)

n:

m.dZ
4

Lay un dan by

Truc cuan |

b) Tai vi tri bat ky

Hinh 4. Cdc yéu té anh huéng dén qud trinh ldy phédn vao ranh truc cuon

. S6 Vong quay toi han ng cua tryc
cuon duoc xac dinh theo cong thirc 9. Pé
tinh dén cac yéu t6 nhu phén 1a hat c6 kich
thudc; phan bd cua phan trong vung nap
khong deu ma sat cua phan (hinh 4): véi
10 xo dan huorng (Fl) v6i khoi phan (F2)

10800. I, L. dp.

va v6i mat ngoai tryc cudn (F3)... . 1lam
glam toc do nap phan vao ranh truc cuén
thi can lam giam toc do cua truc cudn, nén
trong cong thurc nay dugc dua thém he sO
glam toc do quay cua tryc cudn kg (duoc
xac dinh bang thuc nghlem)

Zic- 8- C* vong

Nge = Kg.

Theo cong thtc (4) va (9), véi cac
thong s6 lam viéc cua truc cudn cho
trong bang 2, két qua tinh toan sb vong

Qtc. T2 D

’ phit ©)
quay tbi thiéu n, nd va s6 vong quay tbi
da Neh dé truc cudn dé dat nang suat theo
yéu cau, bang 3.

Bdng 2. Bang théng s6 lam viéc ciia truc cuon

TT Thong sd Ponvi | Giatri | Ghichu

1 Pudng kinh ngoai truc cudn: Dy m 110.10°

2 |Chiéu dai tryc cudn: Ly m 50.10”

3 Puong kinh ranh truc cubn: d, m 18.10°

4 S4 ranh truc cudn: Zic ranh 10

5 |Chiéu dai budng nap phén: | m 30.10°

6 Chiéu rng cura nap ranh truc cudn: ¢ m 9.10°

7 |[Hé sb giam tc d6 quay truc cubn: k, 0,2
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Bdng 3. Bang két qua tinh s6 vong quay ciia truc cuon

- A S6 vong quay tryc cuon ny, (vong/phut)
TT Nang suat Q. (kg/h) g - ne (¥, = 0.75)
1 60 8,28 28,47 11,04
2 65 8,97 26,28 11,96
3 70 9,66 24.41 12,88
4 75 10,35 22,78 13,80
5 80 11,04 21,36 14,72
6 85 11,73 20,10 15,64
7 90 12,42 18,98 16,55

Ket qua tinh toan cho thay, nang suat
truc cudn ty 1& thuin véi 80 vong quay
nhung vung lam vigc cua 5O Vong quay lai
ty 1€ nghich v6i néng suét theo yeu cau. bé
dat nang suat 90 kg/h thi y€u cau s6 vong
quay truc cudn thap nhat phai bang 12,42
vong/phit nhung khéng dugc lon hon
18,98 vong/phut, dé dat duoc hé sb nap day
¥, <75 % (tranh do phan som) thi s6 vong
quay truc cudn ng, > 16,55 vong/phit.
Trong khi d6 vung lam viéc dé dat duoc
nang suat 60 kg/h 13 8 ,28-28,477 Vong/phut
Tinh toan ciing cho thay, néu s vong quay
truc cubn 16n hon 15,32 vong/pht thi nang
suat cua truc cubn s& khong tang du lu:ong
cung cap cuia ctra x4 c6 thé 1on hon, vi day
cling 14 toc do t6i han cua truc cudn (g =
Nypy).

IV KET LUAN

Két qua tinh toan by phan bon phan
trong cac mo hinh cho thay dé dat duoc
nang sudt can thiét (60-90 kg/ha), véi be
rong ctra xa cho trude la 15 mm thi chiéu
dai cira x4 can diéu chinh trong khoang
7,2-9,8 mm, nhung trong nghién ctru thuc
nghlem can chon ting kich thudc chiéu dai
cura xa vi can phai tinh dén su khac biét vé
gia thuyet kich thudc hat. Dong thot voi do
thi toc do quay cta truc cudn phai nim
trong mién gidi han cho phep, dé tranh hién
tuong ket do d6 phan sém thi ving lam
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viéc cua tbc do quay truc cudn 1a 11,04-
28,47 vong /phut. Truc cudn dang cat lech
co du:ong kinh ngoal 110 mm, chiéu dai 50
mm, mudi ranh ¢6 duong kinh 18 mm véi
chleu rong ctra nap 9 mm.
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