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TOM TAT:

Nghién ctru vé cong nghé thu hoach hanh tim 1a mot phan khong thé thiéu trong lién
hop may thu hoach va van chuyen hanh tim, day 1a co cAu quan trong quyét dinh viéc dao
va tach ct hanh ra khoi dat trong, vi thé quyét dinh dén ning suat thu hoach. Ludi thu
hoach lam viéc trong méi truong c6 nhiéu ng0a1 luc tac dong do tiép xitic truc tlep v6i dat
va 1am nhiém vu boc tach ca hanh ra khoi dit. Nghién curu tinh toan va thiét ké ludi thu
hoach trong lién hop may thu hoach va van chuyén hanh tim duoc tién hanh trén phan
mém Autodesk Inventor Professional. Cong viéc nghién ciru thiét ké va dinh hudng ché
tao, thir nghiém tng dung lan dau tién cho ving chuyén canh trdng hanh tim tai huyén
Vinh Chau, Soc Trang.

Tw khoa: Thu hoach hanh, lui thu hoach, chuyén vi, Ung suit, tréng hanh giéng

ABSTRACT:

The study on shallot harvesting technology is an integral part of the combination
of shallot harvesting and transporting machines, which is an important mechanism
that determines the digging and separation of shallot from the soil, thus affecting the
yield. The harvesting blade works in an environment with many external forces due to
direct contact with the soil and is responsible for removing shallot from the soil. The
study on the measurement and design of harvesting blades in the combination of shallot
harvesting and transporting machines was conducted on Autodesk Inventor Professional
software. The study involves the design, the manufacturing orientation, and the first-time
application test in the specialized cultivation area of shallot in Vinh Chau district, Soc
Trang province.

Keywords: Shallot harvesting, harvesting blades, displacement, stress, shallot seed
planting

1. Pit van dé hanh tim ¢ ving chuyén canh tai huyén
Dé tang nang suat trong viéc san xuat  Vinh Chau, Séc Trang [1], tat ca cac khau
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nhu tréng, cham séc, thu hoach déu can
co gidi hoa [2] nham giam thiéu viéc st
dung suc lao dong ctuia con nguodi trong
tinh trang thiéu lao dong nong nghiép nhu
hién nay [3]. Mot trong nhitng co ciu quan
trong quyét dinh dén hiéu qua cia viéc thu
hoach hanh tim 13 iy hanh tir dat trong dé
dua vao bo phan bang tai. Ludi thu hoach
1a co cAu quan trong trong may thu hoach,
trong qua trinh 1am vi¢c ludi thu hoach s&
trye tiép xtc dat va boc tach hanh ra khoi
dat nén s& chiu nhiéu luc tac dong. Vi thé
can tinh toan, mo phong va chon lya thiét
ké ludi thu hoach sao cho phu hop 1a mét
trong nhirng yéu t6 quyét dinh dén hiéu qua
cua lién hgp may thu hoach hanh tim.

Hinh 1. Thu hoach hanh thii céng & Vinh Chéu,
Soc Trdng.

Theo khao sat thyc dia vung chuyén
canh hanh tim & Vinh Chau, S6c Trang va
khao sat thuc té & cac hop tac xa, hd nong
dan trong hanh tim, nhém tac gia da nghién
ctru tinh toan, thiét ké va mé phong ludi
thu hoach vé6i 2 dang cac ludi bang nhau va
khong bang nhau, tir 6 dua ra thiét ké ludi
phu hop cho b phén thu hoach.

2. Noi dung va phwong phap nghién
cuu

Nghién ctu dugce trinh bay trong bai
bao nay str dung phuong phéap nghién ctru
ly thuyét, tinh toan thiét ké mo hinh hoa
3D co cau ludi thu hoach trén phan mém
Autodesk Inventor Professional [4], khao
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sat ung sut, chuyén vi va d6 bén cua ludi
thu hoach dudi tac dung cua cac luc khi
ludi lam viéc.

2.1. Co sé 1y thuyét tinh toan ludi
thu hoach.

Bo phan thu hoach ding dé thu hoach
ct hanh ngdm dudi 16p dat voi do sau tir
3 dén 5mm. Ludi thu hoach thudng thi c6
dang thiang, phang mili nhon, dit nghiéng
so v6i mit phiang ngang (mat dat) 1 goc a
=5+ 20° gbc nhon y = 40 + 45°. Bé rong
ludi thu hoach danh cho mét hang thuong
khoang 920 mm. Céc thong s6 co ban cua
ludi thu hoach phang 1a goc a, y va chiéu
dai L. Khi 1am viéc thi may cin mot nang
luong dé thing lyc can khi di chuyén cac
bd phan lam viéc chinh va phu trg. Thuong
thi lyc can nay chia lam hai loai: loai c6 ich
va loai vo ich. Loai c6 ich lam bién dang
(pha v&) dét, loai v6 ich 1a chi phi cho ma
sat, can lan banh xe...

Pé tinh luc can kéo 1én may c6 nhiéu
cong thirc. Pa s6 1a dua trén cong thic cla
vién si V.P. Goriatskin phat trién thém.

Cong thirc gdm ba thanh phan:

P=fG +kab.n+eabny’

Thanh phan thir nhat .G dic trung luc
can vo ich khong dang ké (ma sat & banh
xe, ma sat cua ludi thu hoach véi thanh
ludng v.v...) n6 ty 1& thuan véi trong luong
ludi thu hoach G (f1a hang s6 ti 18).

Thanh phan tht hai: kabn 1a dic trung
cho luc can ¢6 ich. Xuat hién khi ludi thu
hoach lam bién dang va pha v& thoi dat co
tiét dién (a x b), k 12 hé sb dic trung kha
ning chong bién dang cua dat tinh bang N/
cm?, n 1a sb ludi thu hoach.

Thanh phan thir ba: £.a.b.n.v? 1 lyc can
chi phi dé hat 1at thoi dat c6 tiét dién (a x
b) sang bén canh khi thu hoach c6 van tde
chuyén dong v (ela hé s6 van téc phu thudc
vao dang ludi thu hoach, tinh chit dét).
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2.2. Tinh to4n thiét ké lui thu hoach.

Qua trinh lam viéc cua ludi thu hoach
la qua trinh [am vi¢c cua ném 2 mat voi cac
thong s6 co ban: Goc nang dit o, goc tach
dat vy, chiéu dai L va bé rong B. Khi ludi
dao bat dau cat vao dat tai mot diém. Theo
nguyén tac luc va phan lyc tai d6 thude dat
va ludi dao c6 luc phap tuyén nguoc chiéu
va cuing tri s6. Phan tich thanh hai thanh
phan lyc theo phuwong chuyén dong cua
ludi va theo phuong trugt ciia thoi dat.

Dé dam bao diéu kién cit dat trugt va do
bén cho ludi dio, chon y =35 va 2y = 70°.

Hinh 2. Théng sé luGi thu hoach hanh

Qua diéu tra, khao sat ta thdy bé rong
phan b cu hanh tim khong 16n hon 50 mm
va chidu sau phan bd cu khong qua 90 mm.
Tuy nhién, trong qué trinh cit 16p dat xung
quanh ct hanh dé dam bao khong sét cu thi
ludi thu hoach véi canh sdc phai gdm nhiéu
ludi nho dé cat hét phan dat chua cu va
giam lyc can tac dung 1én ludi thu hoach.
Do do, nhom tac gia chon bé rong mot ludi
thu hoach b = 7 mm va s ludi n=27.

Nhu vay, bé rong toan bd ludi thu hoach:
B=7x27+26x26+21.5x2=908 (mm)

908

26

]

7

Hinh 3. Co cdu luéi thu hoach hanh néng ci hanh
khoi mat dat
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Véi viée lua chon bé rong cua ludi
thu hoach nhu trén thi lyc can kéo 1én may
dugc tinh bang cong thirc cia Vién si V.P.
Goriatskin:

P=fG +kab.n+eabny’

Thanh phan thtr nhét: fG 1a dic trung
cho luc can vo ich khong dang ké.

Thanh phan thi hai: kabn 13 ddc trung
luc cén c6 ich, trong do: k 1a lyc can riéng
cua ludi dao.

Dbi voi may thu hoach cu hanh, lam
viéc trén dat cat pha hoac dat thit nhe, ta co
k =5 N/em?, va d¢ dao su a = 27 cm, bé
rong mot ludi thu hoach b = 0,7 mm va )
ludi n=27.

Thanh phan thir ba: gabnv? 1a luc chi
phi dé hat 1at thoi dat co tiét dién a.b sang
bén canh c6 gia tri bang khong (vi & = 0).

Do @6, luc tac dong lén ludi thu hoach:

P=kabn=5x27x0,7x27=2551 (N)

V61 may kéo co sé Kubota L4508VN,
cong suat 45 HP thi lyc kéo hiéu dung tai
moéc kéo khi lién hop méy chay véi toc do
4 km/h (s6 2) la:

Fk =Nk /v=45x0.7456 x 1000 x

3600 /4 x 1000 =30197 (N)

Luc kéo thuc té cua may kéo (voi do
trugt £ khi lam viée 1a 15%):

F=Fk - &Fk=30197-0,15x 30197

=25667 (N)

Trong do :

Fk - Luc kéo hiéu dung

Nk - Cong suit dong co

v - Van tbc

€ - Bg truot

F - Luc kéo thuc té

Taco: F>P

Nhu viy, véi may kéo cong sudt 45
HP dugc dung dé lién két véi may thu
hoach hanh tim 6 hang ¢ bé rong lam viéc
B =908 mm la hop 1y.
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3. Khio sat luwdi thu hoach hanh
tim.

Tién hanh khao sat ludi thu hoach véi
hai dang thiét ké khac nhau, ludi d6i xtng
va khong ddi xtmg, tir d6 chon ra thiét ké
phu hop. Chon vét li¢u cua ludi 1a thép

von Mises (/mA2)
682008
1 6252¢-08
5.684e08

. 5315608

. 4547e008

. 39T8ee8

- JA10e-00

. 28420008

. 2273008

. 17056008

1137008
58560
137604

< Yield strength: 6.204¢408
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C45, lyc tac dung phan bd 1én ludi thu
hoach theo tinh toan 1a 2551 N.

3.1. Khio sat ludi thu hoach dbi
xiurng nhau.

- Khéo sat ung suat va chuyén vi cua
lu6i thu hoach:

URES ()
85400
l 18356400
11236000
. BATle0
. 56%e®
. 406es00
. 42M4es0
. 35610
. 284340
. 23Te®

14256400
1123601
1000630

Hinh 4. Ung sudt va chuyén vi ctia luéi thu hoach déi xiing

Chu giai dit liéu mo phéng dugc ma
héa mau cho thay ludi thu hoach thép C45
1a khong an toan vi ing suat t6i da sinh ra
do lyc tac dung (2551 N) 1a xap xi 6,8.10°
N/m?, 16n hon cuong do chiu kéo cua ludi
thu hoach (6,2.10% N/m?).

Khao sat chuyén vi cua ludi thu hoach
qua mo phong, ta nhan duoc két qua chuyén
vi cao nhét 1a 8,5 mm.

- Khao sit d bén tinh cia ludi thu
hoach, ta nhan duoc két qua bién dang la
2,3.10° mm:

von Mises (N/mA2)
8551406
l 7839406
L 71260406

. 64146406

. 5.701e+06

. 4.588e+06

. 4.276e+06

. 3563406

_ 2851e+06

_ 2.138e+06

1425406
7.127e+05
1.182e+02

—P Yield strength: 5.800¢+08

ESTRN
2354e.03
2158e.03

| 1362003
. 1766603
. 156903
L 1313603
. 1177603
. 980904
. 7848604

. 588604

Hinh 5. Dé bén cua luéi thu hoach
3.2. Khdo sat ludi thu hoach khong
doi xirng nhau.

- Khéo sat ung suat va chuyén vi cua
lu6i thu hoach:

URES (mm)
1.393e-01
l 1.277e-01
L 1161601

- 1085601

. 9.289-02

- 8128e02

- 6.967e-02

- 5806e-02

| aea5e02

- 3483602

2.3226-02
1.161e-02
1.000e-30

Hinh 6. Ung sudt va chuyén vi cia luéi thu hoach khéng déi xiing

Chu giai dir li¢u mo phong dugc ma
hoa mau cho thy ludi thu hoach véi thép
C45 1a dam bao an toan vi tng suit tbi da
sinh ra do lyc tac dung (2551 N) 1a x4p xi
8,5.10° N/m?, thap hon cudng do chiu kéo
cua ludi thu hoach (5,8.10% N/m?).

30

Khao sat chuyén vi cta ludi thu hoach
qua md phong, ta nhan duoc két qua chuyén
vi cao nhat 12 0,14 mm.

- Khao sat do bén tinh cua ludi thu
hoach, ta nhan duogc két qua bién dang 1a
2,9.10° mm.:

TAP CHi KHOA HOC | %%
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Hinh 7. Khéo sdt @6 bén cda luéi thu hoach khéng déi ximg

von Mises (N/mA2)
101de+08
' 9.2%8e+07
. 84536407

. T.08es07

_ 67620507

- 5917es07

- 50728407
42276407
3381e+07

SR

v.‘ —P Vield strength; 5.800e+08
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3.3. Khao sat do bén ludi thu hoach
chiu lwc 16n nhét

Tiép tuc lay ludi thu hoach co thiét ké
khong d6i xtimg dé khao sat voi luc phan

bd 1én ludi thu hoach 1a 10 KN, ta nhan

duogc két qua nhu sau:

URES (mm)
1.2756+00
l 1.169e+00
L 1.063e+00
. 956301
. 8.500e-01
. 7438601
. 6375e.01
- 531301
. 4250601
. 3188601

2,125e-01
106301
Y 1,000e-30

Hinh 8. Ung sudt va chuyén vi ctia luéi thu hoach chiu luc I6n nhdt

Sy phan bd Gng suit cua ludi thu
hoach duoc trinh bay boi phan tir hiru
han sinh ra do lyc tic dung (10 KN) la
108 N/m?, thap hon so vdi cuong do chay
cua ludi thu hoach (5,8.10%8 N/m?). Khao
sat chuyén vi ctia ludi thu hoach qua mo
phong, ta nhan dugc két qua chuyén Vi
cao nhat 1a 1,3 mm. Dit liéu cho théy luoi
thu hoach voi vat liéu va kich thuéc da
chon van dam bao an toan.

Khio sat do bén tinh cua ludi thu
hoach, ta nhan duogc két qua bién dang 1a
3,5.10"* mm:

7.00E+08

] Lu@i ddi xrng

6.00E+08

77 Luéi khéng déi xirng

5.00E+08

4.00E+08

3.00E+08 4

Ung suét (N/m?)

2.00E+08

1.00E+08 -

0.00E+00

ESRN.
3.502e-04
' 3.210e.04
| 2918004

. 2626004

. 233504

. 2043004

L 1751604

L 1450004

1167e.04

. 8.755¢05
58376-05
2.919¢-05

8.824e.09

Y

L
Hinh 9. Khdo sdt dé bén cta lui thu hoach chiu luc
Ién nhat
Trén co so¢ tinh todn va moé phong hai
cAu tao cua ludi thu hoach, nhom tac gia da
1ap ra biéu d6 so sanh két qua nhu sau:

Ludi ddi xirng
/] Lu®i khéng dbi xtrng

2

Chuyén vi (mm)

0 %

Hinh 10. Biéu dé so sdnh ing sudt va chuyén vi theo cdu tao cua Iuéi thu hoach
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4. Két luan. thu hoach lam vi¢c an toan.
Qua biéu d6 ta nhan thay thiét ké ludi Loi cam on
thu hoach voi cac ludi khong doi xing co Nhom tac gia xin chan thanh cam

wu thé hon trong viéc chiu dugc luc tic  on Truong Pai Hoc Su Pham Ky Thuét
dong theo tinh toan. Vi viée thir md phong  Vinh Long d3 tao diéu kién thuén loi cho
véi luc tac dong 10 KN van cho thay ludi  nghién ciru.
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