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MOT SO KET QUA THU'C NGHIEM XAC PINH THONG SO
SANG LAC CUA MAY THU HOACH CU HANH TAM
TREN DAT CAT

D6 Minh Cuong*, Tran Ditc Hanh, Nguyén Thanh Cudng, Nguyén Thi Ngoc, Phan Tén
Thanh TAm, Nguyén Quang

Truong Dai hoc Nong Lam, Dai hoc Hué, Viét Nam

Tém tat. Bai béo trinh bay mot s6 két qua thuwe nghiém lwa chon théng s3 lam viéc cta co cau
sang phan ly dat cho cho may thu hoach cti hanh tam trén dat cat. Mot hé thong sang lac da
duoc thiét 1ap; hon hop dat — ct hanh tam véi ba d§ &m khac nhau (10, 15 va 20%) dwoc chudn
bi; mot may bién tan dugc sit dung dé thay ddi tdc dd dong co dién nham thay d6i tan s lac
cua sang (120, 150 va 180 lan/min); géc nghiéng mdt sang la 5 va 10°. D€ thay d6i dac diém
lam viéc cia mit sang, chiing toi bd tri hé thong 16 xo tac dong vao tay lac ctia sang nham hap
thu luc quan tinh ctia mét sang va tao d6 nay cua vat liéu trén sang. Két qua cho thdy ¢ diéu
kién: d6 am dat 10%, do cting 10 xo 16,81 N/mm, géc nghiéng mat sang 10° va tan sd lac 150
lan/min, hiéu sudt phan ly dét 1a cao nhét; ca hanh tdm khong nay 1én khoi mat sang; vén téc
di chuyén ctia ctt hanh tdm trén mat sang dat 2,5-2,8 km/h, phtt hop véi van tdc tinh toan. Két
qua nay la co so cho viéc thiét k€ mdy thu hoach ctt hanh tam trén dat cat.

Twt khoa: ci hanh tdm, dat cat, may thu hoach, sang, phéan ly

Experimental determination of shaking sieve parameters of chives
harvesting machine

Do Minh Cuong?*, Tran Duc Hanh, Nguyen Thanh Cuong, Nguyen Thi Ngoc, Phan Ton
Thanh Tam, Nguyen Quang

University of Agriculture and Forestry, Hue University, Vietnam

Abstract. This study aims to determine the main working parameters of the shaking sieve in
the chives harvesting machine. A shaking sieve system was set up; the sandy soil with three
different moisture contents (10, 15, and 20%) was prepared; the shaking sieve was controlled
at the frequency of 120, 150, and 180 times/min. The inclined angle of the sieve surface was 5
and 10°. Two springs with stiffness of 10.02 and 16.81 N/mm were used to change the sieve
structure. As a result, the soil separation efficiency of the sieve was the highest when soil
moisture, spring stiffness, inclined angle, and shaking frequency were 10%, 16.81 N/mm, 10°,
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and 150 times/min, respectively. The travel speed of chives and soil on the sieve surface met
the standard requirement at 2.5-2.8 km/h. This result is the essential reference for the design
of chives harvesting machines on sandy soil.

Keywords: chives, sandy soil, harvesting machine, sieve, soil separation
1 Gioi thiéu

Cay hanh tdm (Allium schoenoprasum) duoc trong ¢ Viét Nam tir 1au doi d€lam gia vi va
1ay cu, hoa d€'lam thudc [1, 2]. Trong hanh tam c6 von dau tu thap nhung hiéu qua kinh t€ cao.
Hanh tam duoc trong pho bién tit Thanh Héa dén Quang Ngai [3] va nhiéu trén dai dat cat ven
bién ctia tinh Thira Thién Hué [4-6].

Cay hanh tadm co thé phat trién tot trén cac vung dat cat ven bién, tap trung chu yéu cac
tinh mién Trung. Chiéu sau 16p ct la 4-6 cm. Dién tich phan b6 cu cia mét bui khong 16n hon 10
cm?, nguyén bui, khong phan tan. D6i véi cay hanh tam trong trén dat cat, ci hanh tdm dwoc thu
hoach sau khi cay da gia, 1a da tan. Ct hanh tdm duogc thu hoach tir thang 3 dén thang 5 hang

nam.

Viéc co gidi hoa canh tac cdy hanh tam dwgc tién hanh ¢ nhiéu cong doan nhu lam dat,
gieo trong, chdm soc va thu hoach; trong d6, thu hoach 1a cong doan méat nhiéu thoi gian va cong
stic nhat.

Thu hoach ct hanh tdm 1a mét qud trinh gom cac cong doan: dao cu, phéan ly (ra) dat, phoi,
gom cu, hong gid, loai rdc va déng bao. Hién nay, cii hanh tdm dang duoc thu hoach tha cong,
mat nhiéu thoi gian va nang sudt thap. Trong d6, cong doan lam sach (phan ly) dat la phuc tap
bdi vi kich thude ci hanh tdm sai khac nhau qué nhiéu, trong khi yéu cau thu hoach dwoc cu
hanh tam véi duong kinh nho nhat dén 4 mm. Chinh vi vay, viéc nghién cttu lya chon nguyén ly
va ché tao mo hinh thye nghiém co cdu sang, phan tich danh gia va lya chon thong s6 lam viéc
cua sang la hét stec can thiét.

Dai v6i co cdu sang phan ly dat cat, cac nghién cttu thuong stt dung mot sd loai co ban nhu
loai sang lac thang [7, 8], loai sang rung [9], co cdu sang két hop rung va lac thang [10] hodc may
sang dang trong [11, 12].

Trong bai bao nay, ching t6i lira chon m6 hinh sang 14c phéng va duoc tht nghiém dé
danh gia va xac dinh thong s6 lam viéc ctia co cdu sang trén mdy thu hoach ctit hanh tam trén dat

cat.
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2 Vatliéu va phuwong phap

21 Vitliéu

bat cat duoc lay tir vung trong hanh tdm tai xa Dién Mon, huyén Phong Dién, tinh Thira
Thién Hué. Ct hanh tam duoc thu mua tir chg Dién Mon. Mot s6 dédc diém cua dat trong hanh

tam va ct hanh tam khi thu hoach dwoc trinh bay trong Bang 1.

Bang 1. Dic diém ctia dat va ctt hanh tdm khi thu hoach

STT Cac thong s6 (gia tri trung binh) Pon vi Tri s6
1 Do am ctia dat khi thu hoach % 12,72
2 Duong kinh ctt nho nhat mm 6
3 Duong kinh cti 16n nhat mm 25
4 DPuong kinh phéan bé ct mm 110
5 Chiéu sau 16p cu mm 60
6 D6 4m ct1 hanh tdm % 69,72
7 Khéi lwong riéng (réng) ct hanh tam kg/m? 650 kg/m?

DAt cat dwoc chun bi véi ba &6 Am dat khac nhau véi thé tich 10 dm3 mdi loai. 0,3 kg cu
hanh tdm dwoc son mau dé dé danh gia van toc dich chuyén cta cu. Ct hanh dugc trdn déu trong
dat véi mat do tuwong ty voi thuc t€ trong hanh tam (Hinh 1).

a) Chuan bi hon hop dat - ca b) Xéc dinh kich thudc ci hanh ¢) Son mau ct hanh tdm
hanh tam tam

Hinh 1. Chudn bi hdn hop dat cat va ct hanh tam
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2.2 Phwong phap
a. Hé théng thi nghiém

Hé thdng sang lac phang dwoc ché tao nhie Hinh 2. Mt sang lwéi thép dan kich thude mét
sang d = 4 mm; kich thudc sang D x R =900 x 500 mm; ban kinh léch tdm 50 mm.

‘b—l

a) So d6 nguyén ly hé thong thi nghiém b) M6 hinh thi nghiém

Hinh 2. So d6 cdu tao md hinh sang lic phang
1. Déng co; 2. BY truyén dai; 3. Phéu cép liéu; 4. Co cau léch tam; 5. Mat sang; 6. Tay 14c; 7. Lo xo;
8. Khung sang; 9. M4y bién tan

Nguyén ly hé théng: Pong co (1) truyén dong cho banh léch tam quay qua bd truyén dai
(2) qua thanh truyén cta co ciu léch tam (4) lam cho mat sang (5) chuyén dong qua lai, tao sw
chuyén dong twong d6i gitta hon hop dat va ct hanh tdm. Nho d6, dat dugc phan ly; ct hanh
tam duoc gitr lai va dich chuyén téi bd phan thu gom. Tay 14c (6) c6 nhiém vu d& toan bd trong
luong mat sang va vat liéu trén sang va giup sang chuyén dong theo quy dao xac dinh. Cac 1o xo
(7) dugc 8 dinh nghiéng 45° véi khung méy va ty vao tay lac khi tay 1ac 6 vi tri thang dténg, d&
thu nang lwong do quan tinh ctia sang va cap tro lai cho sang. Phéu cap liéu (3) dé€ chira hon hop
dat — ct hanh véi thé tich xac dinh. Thay ddi téc d¢ dong co dién nho mdy bién tan (9).

Thi nghiém dwgc bé tri voi nhiéu mic yéu t6. Cac thong so thi nghiém va mtee yéu td duoc

trinh bay trong Bang 2.
Bang 2. Céc thong s6 thue nghiém
T Théng s6 thi nghiém Miic yéu td
1 Tén s& 14c (Tan/min)® 120 150 180
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TT Théng s6 thi nghiém Miic yéu té
2 Do am dat (%) 10 15 20
3 D6 cting 10 xo (N/mm) 0 k1=10,02 k2=16,81
4 Goc nghiéng mat sang (°) ™ 5 10 5 10 5 10

() Cac mitc yéu t8 tan s& 1ac ctia sang dugc xac dinh béang phwong phép thiee nghiém bang cach thay di tan
s0 lac d€ xac dinh viing lam viéc ctia sang cho kha ning phan ly dat va van chuyén cti hanh tim t3t nhat;

) Géc nghiéng sang chon nho hon 10° vi bi khéng ché béi két cdu cua may thu hoach ctt hanh tam.
b. Thiét bi dung cu thi nghiém

Ap dung dinh luat Hooke [13], dung mét vat c6 khdéi luong m ty 1én mot dau ciia 10 xo lam
cho 10 xo0 bi nén xuéng mot doan x. B ciing 10 xo dwgc xac dinh theo cong thitc (1):
F mag

= T M

I x|

F=—klx|> k=

trong do6 F la lwc dan hoi cta 10 xo, N; k 1la d6 cing 10 xo, N/m; x la d¢ bién dang cua 10 xo, m; m
la khéi lvong vat nang treo trén 10 xo, kg; va g la gia toc trong truong; g = 9,8 m/s2.

Thay d8i tan s6 lac ctia mit sang tuy y bang cach thay d6i tdc do quay ctia dong co dién
nho mot mdy bién tan. Quan hé gitta tan s6 dong dién, tdc dd quay ddng co va tdc dd quay cua
truc léch tam (cing chinh 1a tan s& lac) dugc xac dinh theo cong thiic (2).

_ﬂ=60><f><(1—s)

ST g p xig

()

trong d6 ns la toc dd quay cua truc léch tam, vg/min; nac la toc dd dong co dién, vg/min; ia la ty s&
truyén bo truyén dai, ia= 2; f1a tan s6 nguon dién, Hz; s 1a hé s6 trugt; p 1a s6 cdp cuc cua dong
co,p=2.

Str dung dong ho bam gidy dé€ xac dinh thoi gian sang hét dat va ct hanh di hét chiéu dai
cua sang. St dung phuong phap sdy dén khoi luong khong doi [14] d€ xac dinh d6 am caa dat
va ct hanh tam. Thiét bi xac dinh d¢ &m dat va ct hanh tdm duoc trinh bay trén Hinh 2.
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b) Can dién t, d6 chinh xac 0,01 g

Hinh 3. Thiét bi x4ac dinh d6 &m dat va cit hanh tam

3  Két qua va thao luan

3.1 K&t qua phén ly dat va ca hanh tim khi thay d6i tin s6 lic ciia mit sang va két cAu sang

B§ tri gbc nghiéng mat sang 10°, thay ddi tan s lac ctia mat sang 120, 150 va 180 Tan/min
dé€ danh gia kha nang phan ly dat qua thoi gian sang hét dat va danh gia van toc di chuyén cua
ct hanh trén sang. K&t qua cho thay thoi gian phan ly hét dat ngan nhat (3,39 s) khi tan s6 1ac 1a
180 Tan/min va thoi gian ct hanh tim di hét chiéu dai mat sang ngén nhat (9,61 s) khi tan sd lac
150 Tan/min trong truong hop 10 xo ka2 tac dong vao tay lac. Két qua cam quan ciing cho thay khi
khong bd tri 10 xo tdc dong vao tay lac, sang gay tiéng 6n va hoat dong khong 6n dinh. Thoi gian

phan ly dat dai va van toc di chuyén ctia cti hanh trén mat sang nho.

Khi 16 xo k2 tdc dong vao tay lac, thoi gian phan ly cat va thoi gian hét hanh tam trén sang
ngan hon; it gay tiéng on; sang hoat dong &n dinh. Tuy nhién, & tan s6 lac 180 lan/min thi dd nay
ctia ctt hanh 16n; c6 hién tuong cti hanh nay nhiéu trén mat sang va roi ra ngoai dan dén tang ty
18 s6t cti khi sang duoc 1&p dit trén lién hop may thu hoach cti hanh tam. O tan s8 ¢ 120 Tan/min,
hiéu qua phan ly dat va di chuyén ctia ¢t hanh la thdp nhat (Hinh 4).

186



jos.hueuni.edu.vn Téap 131, S6 24, 2022

@Thei gian phén ly hét cat (s)

DO Théi gian ci ném di chuyén hét chigu dai mat sang (s)

Khéng Loxokl Loxok2 Khéngloxo Loxokl Loxok2 Khongloxo Loxokl Loxok2

Tan s6 lac 120 [an/ph Tan s& 13c 150 [an/ph Tan s6 13c 180 [3n/ph

Hinh 4. So sdnh két qua phan ly dat va hanh tam ctia sang véi cac tan s6 14c va két cAu sang khac nhau,
twong ting voi do dm dat 10%

3.2 K&t qua phan ly dit khi thay d6i goc nghiéng mit sang

Khi tdng goc nghiéng sang tit 5 1én 10°, kha nang phén ly dat tot hon 1o rét cho tat ca cac
truong hop khong c6 10 xo hay 6 16 xo ki hodc k: tic dong vao tay lac va tan s6 lac thay d6i. Mat
sang nghiéng 10° c6 thé rat ngén thoi gian phan ly 2-3 Tan so v6i mit sang nghiéng 5° (Hinh 5).
Két qua nay cho thdy rang goc nghiéng sang anh huong dang k& dén tdc d6 di chuyén ctia ca
hanh trén mat sang.

Goc nghiéng sang 5 do
B Goc nghiéng sang 10 o

Theoi gian, s
[ O = S =y N

N B O 0 O N & O 0 O
T T E E

Khongloxo Loxokl Loxok2 Khéngloxo Loxokl Loxok2 Khéngloxo Loxokl Loxok2

Tan s0 lac 120 [in/ph Tan s6 l4c 150 [an/ph Tan s6 lac 180 [an/ph

Hinh 5. Két qua phén ly dét khi thay d6i géc nghiéng mat sang, twong ting v6i d6 am dat 10%
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3.3 K&t qua phan ly d4t va ca hanh tim khi thay d6i do 4m d4t khac nhau

Thi nghiém cling duoc tién hanh dé€ danh gid kha nang phan ly dat va thoi gian ct hanh
tam di hét chiéu dai sang ¢ cac do am dat 10, 15 va 20%. Két qua cho thdy 6 do am dat 10%, kha
nang phan ly dat cua sang cao nhat cho ca ba truong hop khong c6 va c6 10 xo tac dong vao tay
l4c ctia sang ciing nhu tan s8 1ac thay d6i. Hiéu qua sang thap nhat khi d6 am dat 1a 20%. Két qua
cling cho thay rang do &m dat anh hudng khong rd rang dén thoi gian ct hanh tim di hét chiéu
dai sang trong treong hop khong c6 10 xo hodc 16 xo ki tac dong vao tay lac nhung lai anh hudng
16 rét khi bd tri 10 xo k2 cho ca hai truong hop tan sd 14c 150 va 180 lan/min (Hinh 6).

14 @ Thoi gian phan ly hét cit (s) 0 Thei gian ¢l ném di chuyén hét chiéu dai mat sang (s)

i

12 |

Theigian, s

10 -

Dodm Dodm Dodm Dodm Dodm Dosm DO4m DO4m Dodm Dodm Dodm DoAm Dodm Dodm DoAm DOAm Do Am Do Am
dat10% dat 15% dat20% dat10% dat15% dat20% dat10% dat15% dat20% dat10% dat15% dat20% dat10% dat15% dat20% dat10% dat15% dat20%
Tin 6 1¢ 150 f3n/ph Tan 6 l¢ 180 f3n/ph Tan s I4c 150 fan/ph Tan 56 lc 180 f3n/ph Tan 6 lc 150 fan/ph Tan 56 léc 180 f3n/ph

NN

Khong 16 xo Loxokl Loxok2

Hinh 6. K&t qua phan ly d4t va ctt hanh tam khi thay d6i d6 am dat, tan sd lac va két cau sang

Két qua thir nghiém ciing xac dinh dwgc van toc sang dat 2,5-2,8 km/h, phu hop véi toc do
ctia may kéo khi thu hoach ct hanh tam.

4  Kétluan

Dé€ c6 co so cho viéc thiét ké€ may thu hoach cu hanh tam trén dat cat, can thiét phai nghién
ciru tiing co cau ctia may dé€ xac dinh duoc cac thong s6 lam viéc. Trong gidi han ctia nghién cttu
nay, hé thong thi nghiém véi co cau sang lac duoc thiét lap. Tir két qua thi nghiém c6 thé dua ra
mot sO két ludn cu thé nhu sau:

~ Tén s6 lac ctia sang & 150 Tan/min cho kha néng phan ly dat va di chuyén ct hanh tdm 6n
dinh nhat.

— Céc 10 xo tac ddng vao tay lac ctia sang cho hiéu qua sang t6t hon.
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— Géc nghiéng mat sang 10° hoat dong hiéu qua hon 5°.
- D0 dm ctia dat cho két qua phan ly dat cat tot nhat 1a 10%.

O diéu kién nay, ct hanh tdm khong nay 1én khoi mat sang va van tdc di chuyén cua cu

hanh tdm trén mat sang la 2,5-2,8 km/h.

Nhiing phat hién trén la co s& khoa hoc ¢6 thé phuc vu cho qua trinh thiét k&, ché tao may

thu hoach ct hanh tdm trong trén dat cat, gép phan co gidi hoa khau thu hoach ct hanh tam.
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