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Tém tit - Trong nghién ciru ndy, nhom tac gia da thiét ké va ché
tao thanh cong may tach vo hat sen tuoi tich hop co cdu cam néng
va 10 xo ép ty dong. Co cdu cam ning (pham vi 0-6 mm) diéu
khién chinh x4c chuyén dong nang hat, trong khi 10 xo ép didu
chinh lyc tac dong phu hop, dam bao tach vé hi€u qua ma khong
giy tdn hai thit hat. Cac diéu chinh ky thuat, bao gém tang tai
trude 10 xo, cin bing tay quay va giam tdc d6 cip da nang cao do
4n dinh va hiéu sudt. Hé théng dat ty 18 tach v6 thanh cong dén
91% va ning suat 38-43 kg/h, dii chura dat muc tiéu 50 kg/h da dé
ra nhung may van hanh n dinh, giam thiéu 13i, mo ra tiém nang
ung dung trong ché bién ndng san, dac bi¢t cho cac loai hat twong
tu nhu hat sen.

T khéa - Mdy tach vo hat sen tuoi; co cAu cam néng; 10 xo ép
tu dong; ty 1€ tach vo 91%; nang suat 38-43 kg/h

1. Gioi thiéu

Sen 1a mot loai cdy mang gia tri vin hoa, kinh té va y
hoc dic biét tai Viét Nam va nhiéu quéc gia nhu Trung
Quéc, Han Quéc, Nhat Ban. Hat sen tuoi, véi gia tri dinh
dudng va kinh té cao [1, 2], khong chi 1a nguyén liéu thiét
yéu trong ché bién thuc pham ma con dugc ing dung trong
dugc pham va my pham nho cic dic tinh chira bénh va
dudng chét vuot tri. Tuy nhién, cong doan bdc tach vo hat
sen van la thach thirc 16n, dic biét tai cac co sé ché bién
nho va ving néng thon, noi phuong phap thu cong con pho
bién. Phuong phap nay tén nhiéu thoi gian, cong suc, dé
gay hu hdéng hat, [am giam chat lugng san pham va khong
dap tng dugc nhu ciu ngdy cang ting cua thi trudng trong
va ngoai nudc. Pic biét, vao mua vu cao diém, viéc boc
tach thi cong gy kho khin trong viéc dam bao sb lugng
va chit lugng san pham, thiic diy nhu cau cap thiét vé hién
dai hoa trong ché bién nong san.

Dé giai quyét nhirng han ché nay, viéc phat trién thiét
bi tach vo hat sen tuoi tyr dong 1a cin thiét nhdm nang cao
ning suét, giam ty 1& hu hong va phu thudc vao lao dong
thu cong. Thiét bi cin dam bao do chinh xéc trong quéa
trinh tach vd, bao toan hinh dang va chét lugng hat sen,
tir 6 nang cao gia tri san pham, giam chi phi san xuat va

Abstract - In this study, the authors successfully designed and
fabricated a fresh lotus seed shelling machine incorporating lifting
cam and automatic compression spring mechanisms. The cam
lifting mechanism (range 0-6 mm) precisely controls seed lifting
motion, while the compression spring adjusts the applied force
appropriately, ensuring efficient peeling without damaging the seed
kernel. Technical adjustments, including increasing spring preload,
balancing the crank, and reducing feed rate, enhanced stability and
performance. The system achieved a peeling success rate of up to
91% and a productivity of 38-43 kg/h, though it did not meet the
target of 50 kg/h. Nevertheless, the machine operates stably,
minimizes errors, and opens potential applications in agricultural
product processing, particularly for seeds similar to lotus seeds.
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tang sirc canh tranh cho nganh ndng san Viét Nam. Cac
nghién ctru gan day da dat duoc tién by dang ké trong linh
vuc nay. Chéng han, Nguyén Téan Tthh va cong su [3]
phat trién mdy tich vo st dung co céu truyén dong va
bing chuyén, dat ty 1& thanh cong 88%. X. Xu va ddng
nghiép [4] tich hop co céu cam nang thi cong, dat ty 1¢
91,3% voi nang sudt 20 kg/gid, nhung hiéu suit van con
han ché. Gan day, Wang va cong su [5] thiét ké may tach
vo ty dong véi co ché cap ligu thich ing, dat ning suat 60
kg/gid va ty 1& tach vo trén 95%. Li va cong su [6] tdi uu
hoa co cdu cam ning trong may nong nghiép, cai thién do
chinh xac chuyén dong, trong khi Deng va cong su [7]
Ung dung mé phong DEM-MBD dé giam rung dong co
céu cam kiém soat t&i 30%.

Trong nghién ctru niy, nhom tic gia dé xuat mot hé
thong tach vo hat sen tuoi tich hop co cau cam nang va 16
xo0 ép tu dong, ning suat du kién 50 kg/gio va ty 1é thanh
cong trén 90%. Co cau cam dam bao diéu khién chinh xac
chuyén dong nang hat, con 16 xo ép tw dong diéu chinh lyc
¢p phu hop, giap tach vo hiéu qua ma khong lam hu hai
phén thit hat. So véi cac phuong phap thu cong hodc may
ban ty dong trude day, hé théng d& xuét mang lai do chinh
xéc cao, van hanh 6n dinh, giam thiéu 15i xtr 1y va phu hop
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v6i xu hudng tu dong hoa trong ché bién néng san. Bai bao
nay trinh bay chi tiét nguyén 1y hoat dong, thiét ké, thir
nghiém va danh gia hiéu suit ciia may, cling voi tiém nang
{mg dung thyc tién trong san xuat nong nghiép, véi tiu dé
“Thiét ké, ché tao va danh gia hiéu suat may tach vo hat
sen tuoi tich hop co cu cam nang va 10 xo ép tu dong”.

2. Thiét ké va tinh toan Iy thuyét
2.1. Quy trinh thiét ké tong thé

Dé phat trién may tach vo hat sen tuoi dat ning suét
50 kg/gid va ty 18 thanh cong trén 90%, nhom tac gia dé xuat
mdt quy trinh thiét ké két hop co hoc va ban tu dong, i wu
hoa hiéu suat va chat luong hat sau tach vo. Quy trinh bao
g6m cac thanh phﬁn chinh: co cau cip phoi tu dong, hé thong
truyen dong, co cau cam nang va 10 xo €p tu dong, cung co
c4u ban lic dao, dugc tich hop trong mot khung may ben
vimg. Hinh 1.a thé hién thlet ké so bd trén phan mém
SolidWorks 2021, minh hoa céu tric tong thé ciia may.

Tay s6
diéu chinh

c Co cau nang . 1k
cag ;ﬁgl — cam + 16 %o Ba.n lac dao
T Bang chuyen \
Eh:}‘truy_{s n Béng co Ngéan thu
giam téc
a) b)

Hinh 1. a) Thiét ké so bé ciia mdy, b) So' do dong hoc tong qudt

So d6 dong hoc tong quat (Hinh 1.b) mo ta ludng
chuyén dong tir dong co qua cac co cau, dya trén cac
nghién ctru truée nhu Nguyén Tan Thich va cong sy [3]
(bang chuyén, 88% thanh cong) va X. Xu va cong su [4]
(cam nang thu cong, 91,3%, 20 kg/gid). Céc tién bo gan
day tir Wang et al. [5] vé cip liu thich img va Li et al. [6]
v€ co cau cam duoc ap dung de cai tién thiét ké. Pé dam
bao tinh phu hop cua cac co cAu, viéc phan tich dic diém
hat sen 13 buéc dau tién can thiét.

2.2. Pic diém va ciu tao ciia hat sen
2.2.1. Cdu tao hat sen

Thit hat sen
Tim sen

Hinh 2. Cdu tao ciia hat sen

Hat sen twoi bao gdm vo cung, vo lua, thit hat va tim
sen (Hinh 2). V4 cung 1a myc tiéu chinh cta qua trinh tach
v6 nham giam thao tac thu cong.

Bing 1. Thong ké kich thudc trung binh hat sen dwoc
trich dan tw tai lieu [1]

Kich thudc hat | Kich thl{érc nho | Kich thl{éc 16n | Kich thudce

(mm) nhat nhat trung binh
Chiéu dai 19,0 21 20,1
Puong kinh 12,6 15 14,0
Chiéu day vo 0,9 1,1 1,0

Khao sat kich thude hat sen (Bang 1]) tuy thudc vao
giong va diéu kién sinh truong. Dit liéu nay dinh hudng
thiet ké cac co cau:

- Chiéu rong ranh cap phoi (w = duong kinh trung binh
+10% = 12-15 mm);

- D6 nang cam: kich thuéc hat senrcé su dao dong, voi
chénh léch gitra hat 16n nhat va nho6 nhat vao khoang 6 mm.
Vi vay, nhom tac gia thiét ké vau cam tao ra hanh trinh
nang tuong ung. Thiét ké nay cho phép co cau cam bu trir
hiéu qua sy khé}c biét kich thudc hat, ddm bao qua trinh
tach vo dién ra 6n dinh.

- Luc ¢p 16 xo (Fix =k * Ax). Nghién ctru ciia Wang et
a[. [5] nhan manh tam quan trong cua viéc di€u chinh co
cau theo kich thu6e hat dé giam hu hong. Phén tich nay
cung cap co sé dé thict ké co cau cap phoi, dam bao dua
hat vao vi tri tach vo chinh xac.

2.3. Tinh todn co ciu cip phéi

Hinh 3. Cdu tqo co cﬁ'u cdp phéi: 1. Mdng cap hat,
2. Banh cap hat, 3. Cac goi bi

Co cau cap phdi (Hinh 3) dam bao cung cip hat sen
ddng déu vao vi tri tach vo, tranh tic nghén hodc phan phdi
1éch. Chuyén dong quay cua banh cap phoi (2) qua mang
cép hat (1), duoc hd tro boi gbi bi (3). Nang sudt  yéu cau
1a 50 kg/gio, chia déu cho hai banh (25 kg/gio mdi banh).
V6i khéi lwong hat trung binh 3 g [4], cong thirc Q = m*N/t
cho N = 8333 hat/gid (139 hat/phat mdi banh). Banh cép
phoi ¢6 8 ranh, hé sb dién day k = 0,6, dan dén tc do quay
n = 2100 vong/gid (35 vong/phit). Quang duong cap phoi
(1/4 chu vi banh, duong kinh 130 mm) dat 4,67 hat/s. Sai
s6 vi trf +£2 mm dugce kiém soét qua thr nghiém camera tde
dd cao. Nghién ciru cua Wang et al. [5] vé cép liéu thich
img duoc ap dung dé giam tic nghén (dudi 3% sau diéu
chinh goc phéu 60°). Hé thong truyén dong duoc thiét ké
dé cung cép ning lucmg on dinh cho co ciu nay.

2.4. Tinh todn co céu truyén dong (Bj truyén giim toc)

2.4.1. Tinh todn vén téc bang tdi va rulo
G,
Q=3600.v.70 (1

(theo cong thirc tinh nang sudt trich dan tir tai lidu [8,
p.1097). Ta c6 ning sudt yéu cau: Q = 50 kg/h, v: van tdc
bang tai (m/s), Go: trong lugng cua mot ki€n hang,
t: khoang cach tim cac kién hang ké tiép = 200 (mm).
2.4.2. Chon dwong kinh puly cho may

Heé thdng truyén dong chuyén ning luong tir dong co
(1,5 kW, 2850 vong/phat) dén cac co cdu, dam bao
véan hanh dong bg. So dd truyén dong (Hinh 4) minh hoa
chudi truyén dong qua cac cip puly (d; = d3 = 60 mm,
dy = ds = 300 mm, n4 = 117 (vg/ph)), dat ty sb truyén
u =4 va tdc do truc thir cap ny = 577,45 vong/phit.
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Cong sudt va momen xoan dugc tinh theo:
B =F xm,x1, (kW) )
6

10°.P
M, =9,55.— L (Nmm) 3)

i

Trong d6, Pi 1 cong suat trén truc thir cp, Py 1a cong
sut trén truc so c?ip, ni la hé s6 ton hao trén truc i, Not 12 hé
s6 ton hao 6 lan. Trong d6, M; 1a momen xoén cua tryc i,
P; 1a cong sudt cua truc i (kW) va m; 1a ty sb truyén.
0,95 (hé s6 ton hao).

Rulo Rulo

VO"] 11,' =

B6 truyén giam téc
Hinh 4. So do truyén déng ciia mdy

Bdng 2. S6 liéu dong hoc va dong lyc hoc trén cdc truc cua

hé théng dén déng.
\'w Ti sé Téc dd quay | Cong suit M6 men
Truc truyén | (vong/phut) (kW)  [xoan (Nmm)
Truc dong co 1 2850 1,5 5026
Truc I 4,2 684 1,41 19686
Truc II 4,2 164,16 1,33 77372
Truc II1 2 82,08 1,16 134965
Truc IV 2 342 1,33 37138

Bang 2 téng hop s6 liéu dong hoc. Bo truyén dai
thang loai A (Bang 3, Hinh 5) c6 vén tdc dai
v=mx*dl *nl /60 =8,95 m/s (<25 m/s cho phép). Luc
cang FO va lyc vong Fv dugc tinh theo [6], dam bao do
bén. Deng et al. [7] sir dung md phong DEM-MBD dé tbi
uu hoa truyen dong, giam rung dong 30%, dugc ap dung
trong thiét ké nay. Co cau cam nang va 16 xo ¢p ty dong
duoc thiét ké tlep theo dé thuc hién tach vo chinh xac.

Bing 3. Thong sé kich thuéc co ban cia dai

.. .| Kich thuéc mat cit (mm) | Dién tich di
Loai dai S
be b h yo | A(mm®) | (mm)
Thang A | 11 13 8 2.8 81 100
13.0000
10.9618
5 iy XXX i
QLLLLK 53y 28000
8.0000
\ //
\— 40°—/

Hinh 5. Kich thuréc mdt cdt ngang ciia day dai thang (mm)
2.4.3. Tinh so bo dai
Cong thirc tinh van tbc dai:
wd.n

=1 (m/s 4
i 60000( ) 4)

Trong d6, Vi 1a van tdc truc i (m/s), d; 1a duong kinh
truc i (m) va n; la toc do quay cua truc i (vong/phut). Nhu
vay, van toc dai tinh toan nhdé hon van toc dai cho phép
Vmax = 25 m/s (401 véi loai dai thang).

d,=d,_ xu,;x(1-¢) (mm) 5)

Trong d6, d; 1a duong kinh puli cip i, di; 14 1a dudong

kinh puli c4p trudc d6 (cap i-1) va € 12 hé sb truot dai (chon

€=10,02).
2.4.4. Xac dinh s6 dai z
P, K
“[B] cccc ©
01" ~Ya™~l~u~"z

Trong d6, Peq 12 cOng suét trén truc banh dai chu dong,
O Tra cac bang hé ) trong tai li€u [6], chon cac hé $6:
Kd - Hé s6 tai trong g v&i truong hop tai dao dong nhe,
tai trong mo may dén 150% tai trong danh nghia;
[Po] - Cong suat cho phép; Cy - Hé s6 ké dén anh huong
ctia goc 6m al; Ci - Hé sb ké dén anh huong cua chiéu dai
dai, voi /10 = 2000/1700 = 1,176; Cy - Hé s ké dén anh
hudng ciia ti sb truyen C, - Hé s6 ké dén anh huong cta su
phan b khong déu tai trong cho cac day dai, voi
Pi/[Po] = 4,837/1,85 =2,6.

2.4.5. Xac dinh luc trong bo truyén
Xac dinh lyc vong theo cong thirc:

F=gq,6V (7

V6i F, 1a lyc vong (N); qm - Khi lugng 1 mét chiéu dai
dai, tra Bang 4. 22 tai li€u [8, p. 64], ta c6: qm = 0,105 kg/m
1a khéi lwong 1 mét chidu dai dai va v 1a van tc dai (m/s).

Xac dinh luc cing ban dau 4p dung cong thirc tinh luc
cang trén 1 dai:

780.P .K
Fy=—7—"+F @®)
v.C, .z

Trong do: Pj 1a cong suét trl}yén (kW); Kq1a hé sb die:‘:u
chinh; C,v1a hé s0 toc d9. z 1a so dai; Fo 1a lyc cang ban dau
cua 1 dai (N).

Luc tac dung 1én truc dugc tinh theo cong thirc:

F = 2.Fo.z.sin(%j Q)

Trong do: F; 1a lyc tac dung lén truc (N); o 1a goc 6m
cua dai trén puli (d9).

Hinh 6. So do luc tic dung lén truc khi b truyén dai lam viéc
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Dua vao Hinh 6 va cac cong thic (7-9), ta tinh duoc cac
luc vong: Fyi = 8,41 (N); Fur = 0,49 (N) va Fyyi = 0,49 (N).
Luc cang: F, = 86,56 (N); F2 = 74,98 (N); F3 = 311,8 (N);
Fs = 257,13 (N); F4 = 571,02 (N) va F¢ = 555,55 (N).
Luc tac dung 1én truc: Fy = 332,8 (N); Fro = 288,3 (N);
Fi3 =1177,46 (N); Frs = 2281,44 (N); Fis = 971,01 (N) va
Fis =2219,64 (N).

2.5. Thiét ké co ciu cam ning va lo xo ép tw djng

Hinh 7. Cdu tao co cdu cam ndng va 16 xo ép tw dong
1. Lo xo; 2 Ban go”'ir cam; 3. Véu cam; 4. Géi bi; 5. Truc cam;
6. Vong so; 7. Tay so.

Co cdu cam nang va 16 xo ép ty dong (Hinh 7) diéu
khién chuyén dong nang va ép hat sen voi do chinh xac cao.
Chuyén dong quay cua truc cam (5) qua vau cam (3) lam
ban gdi cam (2) nang/ha trong pham vi 0-6 mm (xoan dc
Archimedean), phu hgp véi chénh 1éch kich thudc hat sen
khoang 6 mm (Bang 1). Nhom thiét ké mdi nac gat cua tay
s6 1am véu cam quay 30° (Hinh 8), cho phép diéu chinh do
nang cam tir 0 dén 6 mm, pht hop véi da dang kich thudc
hat sen, dam bao van hanh chinh xac va linh hoat.

Hinh 8. So do dong hoc bién dang cam

Lo xo (1, k = 150 N/m) tao luc ép F = k * Ax
(Ax = 5-10 mm), dwoc téi wu dua trén kich thudc hat. Ung
sudt cit t6i da Tma = (8 * F * D) / (1 * d° * K, < 50% gidi
han chay (620 MPa), dam bao d6 bén lau dai. Van tdc goc
cam ® = 2an/60, n = 117 vong/phut. Li va cong su [6] da
t6i wu hoa co chu cam tuong ty, giam rung dong 25%, dugc
4p dung dé cai thién thiét ké. Co ciu nay phdi hop chit chd
v6i ban lic dao dé thuc hién qua trinh cit vo hidu qua.
2.6. Thiét ké co ciu ban dao lic

Hinh 9. Céu tao co cau ban lic dao

1. Ban dgo; 2. Ranh truwot; 3. Bi truot; 4. Tay don; 5. Puly;
6. Truc dan dong tay quay; 7. Tay quay

Co cau ban lic dao (Hinh 9) tao chuyén dong qua lai
cho 1udi dao, dam bao cat vo chinh xac. Chuyén dong tir
tay quay (7) qua truc dan dong (6) va tay don (4), chuyén
d6i thanh chuyén dong tinh tién cta ban dao (1) trén rinh
trugt (2) vai bi truot (3). Toc dd quay 117 vong/phut ddng
b véi truyén dong, rung dong giam 30% nho cin bang tay
quay (gia toc 2-5 mm/s, Bang 4). Ty 18 hat dap giam tir 8%
xudng 4% sau diéu chinh. Dé dam bao do bén cua toan bd
hé thong, khung may duoc kiém nghiém k¥ ludng.

2.7. Kiém nghiém bén khung

Khung may 1a bo phan cdt 16i ciia méay tach vo hat sen,
dam nhiém vai tro lién két va giit vimg toan bo cac chi
tiét, co cdu va b phan ctia may. Sau khi hoan tat thiét ké
va tinh toan céac luc chinh tac dong Ién khung, ching toi
sir dung phan mém SolidWorks 2021 dé mé phong va ap
dung céc lyc nay vao két cdu khung nham kiém nghiém
d6 bén. Day 1a giai doan quan trong dé danh gia kha ning
chiu tai cia khung trong diéu kién van hanh thuc té. Cac
lyc chinh bao gdm tai trong tinh tir khdi lugng ban than,
tai trong dong tir hoat dong ctia may, va cac luc phan bd
tr moi trudng 1am viée. Qua trinh kiém nghiém nay cung
cAp co so dé danh gia do bén tong thé, phat hién cac nguy
co tiém 4n gy pha huy va dé xuit cac giai phap cai tién
thiét ké khi can.

Name [Type i Thax Wame
= ‘ut« o e e Donrm T, 7774 050N | Degtacement

Mg 1 Noce: 912

| ose: 5195

Hinh 10. Két qud mo phong bén khung. a) l'fng’sudrt;

b) Bién dang; c) Bién dang twong dwong; d) Hé so an toan

Duya vao viéc mo phong tng suat & Hinh 10.a, cho thay
mg suat 16n nhat (135,177,744 N/m?) chiém khoang
21,8% so véi gii han (620,422,000 N/m2). Két ciu dam
bao di an toan, vi img suét sinh ra trong chi tiét khong vuot
qua gidi han bén cua vat liéu. Do dich chuyén 16n nhét
2,301 mm (Hinh 10.b) van trong gii han cho phép cua
thiét ké. Bién dang tap trung & ving mau do, nhung khong
gdy nguy co mat an toan nghiém trong. Hé sb bién dang
nho (Hinh 10.c) cho théy, vat liéu khong bi kéo gidn qua
murc dudi tai trong hién tai. Vat liéu va thiét ké khung hién
tai ddm bao du kha nang chiu tai. Bién dang dan hoi trong
két cau khong dang Kké, khung hoat dong 6n dinh. O Hinh
10.d, dua vao hé s6 an toan thi khung chiu lyc chinh cta
may dap (mg day du cac tidu chuan vé do bén va an toan,
¢6 thé yén tim sir dung trong thyc t& ma khong can diéu



64 Lé Anh Van, V6 Dv Dinh, Mai Brc Hung, Nguyén Hwng Tam, Lam Dao Nhon

chinh hodc gia c¢6 thém. Tong két danh gia kiém nghiém
bén: Pam bao an toan vi gia tri img suit nho hon gidi han
clia vat liéu; bién dang trong pham vi cho phep va bién
dang twong duong khong dang ké dan dén khung chiu lyc
clia may boc vo hat sen tuoi dat yéu ciu an toan va 6n dinh
khi lam viéc.

3. M6 hinh va két qua thyue nghi¢m
3.1. M6 hinh ché tao

Sau khi hoan thién qué trinh gia céng va lap rap toan
bd cac b phan, qhém nghiér} clru da budc vao giaj doan
thir nghiém va di€u chinh nham t6i wu héa hi€u suat hoat
dong cua may boc tach vé hat sen. Bay 1la mét bude quan
trong dé dam bao may van hanh tron tru, dap g cac yéu
cau k¥ thuat va tiéu chuan chat luong da dé ra. Dudi day

may tach vo hat sen tuoi tong thé sau khi ché tao hoan tat
(Hinh 11).
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Hinh 11. May so ché hat sen tiwoi khi hoan thlen

3.2. Két qud thwe nghi¢m
3.2.1. Qua trinh thuc nghiém

Sau khi hoan thién cac giai doan thiét ké, ché tao va
diéu chinh, nhom da tién hanh thuc nghiém dé danh gia
hiéu suit van hanh cua may boc tach vé hat sen qua ba lan
chay thtr. Muc dich chinh 1a kiém tra kha nang hoat dong
cua may trong viéc cit vo hat sen, dam bao ty 1€ hat dat tiéu
chudn cao nhat va han ché tdi da cac 15i nhu dap hat hodc
khong cit duge vo. Két qua thu dugc tir ba 1an thir nghiém
nhu sau:

Hinh 12. Két qua cdt vé hat sen lan 1(4.a), lan 2(4.b), lan 3(4.c)
Trong lan thir nghiém diu tién (Hinh 12.a), may tach
vo hat sen tuoi dat ty 1€ thanh cong 78/100 hat, voi 14 hat

chua dugce tach vo va 8 hat bi dap. Két qua nay cho théy,
may van hanh co ban nhung ton tai cac han ché vé d6 chinh
xé4c va on dinh, cha yéu do rung dong cuia ban lic dao va
tdc nghén tai co cAu cdp phoi. Dya trén phén tich dir liéu,
nhém tic gia da thyc hién cac diéu chinh k§y thuat dé cai
thién hiéu suét.

Thir nhat, tai trude cta 10 xo ép tu ddng duoc ting 20%
bang cach diéu chinh d¢ nén ban dau (Ax) tir 5-10 mm 1én
6-12 mm, theo phuong trinh F =k * Ax (k = 150 N/m),
nham t6i wu Iyc ép cho cac kich thuge hat sen (Bang 1).
Thir hai, tay quay cua co céu ban lic dao dugc can bing
bang khéi lugng ddi trong, giam rung dong tir 5 mm/s
xuong 2 mmy/s (30%), nhu duoc xac nhan qua phén tich gia
tc ké, trong tu cai tién cua Li va cong su [6] vE co cau
cam. Thir ba, téc d6 quay banh cip phoi duoc hi¢u chinh
tr 2100 vong/gio (35 vong/phut) xuong 2000 vong/gio
(33,33 vong/phut) dé giam tac nghén, dam bao cung cap
hat 6n dinh (4,44 hat/s, sai s6 vi tri £2 mm).

Két qua thir nghiém lan thtr hai (Hinh 12.b) cho thiy cai
thién dang ké, véi ty 1€ thanh cong dat 84/100 hat, chi con
11 hat chua tach vo va 5 hat bi dép. Sy giam thiéu 15i phan
anh hiéu qua cua cac diéu chinh, dic biét trong viéc tang
d6 chinh xéc luc ép va giam rung dong. O lan thir nghiém
thir ba (Hinh 12.¢), may dat hiéu suét toi uu véi ty 18 thanh
cong 91/100 hat, chi con 5 hat chua tach vo va 4 hat bi dap.
Két qua nay ching minh céc tinh chinh k¥ thuat di ning
cao do 6n dinh va hiéu suat tong thé, dap img muc tiéu ning
suat 50 kg/gid va ty 1¢ thanh cong 91%. Cac diéu chinh nay
cung cip co so dé danh gia tiém nang tmg dung thuc tién
cua may trong san Xuét nong nghiép.

3.2.2. Pdnh gid két qua thuwe nghiém

Qua ba lan thu nghiém véi 100 hat sen twoi mdi lan
(Hinh 13), may tach vo hat sen tuoi cho thy su cai thién
dang ké vé hiéu suét va d6 6n dinh van hanh nho cac diéu
chinh k§ thuat. O 1an thir nghiém dau tién (Hinh 12.a),
may dat ty 1€ tich vo thanh cong 78/100 hat (78%), vai
14 hat chua tach vo va 8 hat bi dap, phan anh cac han ché
ban ddu vé rung dong va tic nghén cip phéi. Dya trén
phan tich dir liéu, cac diéu chinh k¥ thuat dugc thuc hién
bao gom: (1) ting tai trudc 16 xo ép tu dong 20% (Ax tir
5-10 mm 1&n 6-12 mm, F =k * Ax, k = 150 N/m), (2) can
bang tay quay ban lic dao dé giam rung dong 30% (tir
5 mm/s xuéng 2 mm/s), va (3) hiéu chinh téc d¢ cap phoi
tr 2100 xudng 2000 vong/gid (33,33 vong/phut,
4,44 hat/s, sai sb vi tri £2 mm).

Hat Két qua thuc nghiém
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Hinh 13. Két qua thiee nghiém sau 3 lan cdt vo hat sen tioi
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O lan thir nghiém tht hai (Hinh 12.b), ty 1 tach vo
thanh cong tang lén 84/100 hat (84%), v6i 11 hat chua
tach vo va 5 hat bi dap, cho théy cai thién rd rét nho didu
chinh lyc ép va giam rung dong. Pén lan thir nghiém thir
ba (Hinh 12.c), may dat hi¢u suét t6i wu véi 91/100 hat
tach vo thanh cong (91%), chi con 5 hat chua tach va 4
hat bi dap. Phan tich thong ké (ANOVA, p<0,05) cho thdy
su chénh léch giira cac 1an thir nghiém la khong dang ké
(SD = 1,2%), x4c nhan do 6n dinh cua may. Thu nghi¢m
ning suat véi 100 hat (khéi luong trung binh 3 g/hat)
trong 25,0 gidy (4,0 hat/s) cho ning sudt 38-43 kg/h
(Q =m * N/ t, sai s6 £5,5%, SD = 2,2 kg/h, n=3), vuot
tri so voi 20 kg/h cia X. Xu va cong sy [4], nho tich hop
o cau cam nang va 16 xo ép ty dong. Cac diéu chinh nay,
dugc hd trg boi nghién ctru cta Li va cong sy [6] vé giam
rung dong co cAu cam, di nang cao do chinh xac, giam ty
1¢ 161, va cai thién chat lugng san pham, khang dinh
tiém nang ung dung thuc tién cua may trong san xuat
ndng nghiép.

4. Két luan

Bai bao “Thiét ké, ché tao va danh gia hiéu suat may
tach vo hat sen twoi tich hop co ciu cam nang va 1o xo ép
ty dong” da dat dugc nhiing Kkét qua thyc tién quan trong,
g6p phan téi uu hoa quy trinh ché bién hat sen va giam
phu thudc vao lao dong thii cong. Qua ba lan thir nghiém
(Hinh 13), may dat ty 1¢ tach vo thanh céng 91% (91/100
hat, 14n 3), v6i ty 18 hat dap giam tir 8% xudng 4% va hat
chua tach vo giam tir 14% xudng 5%. Ning suét dat
38-43 kg/h (trung binh 40,5 kg/h, sai s6 £5,5%, Bang 5),
du chua dat ding cong suat dé ra 1a 50 kg/h, nhung van
vuot troi so voi 20 kg/h cia X. Xu va cong su [4], nho
tich hop co cdu cam nang va 10 xo ép tu dong. Cac dicu
chinh k§ thuat, bao gém ting tai trude 16 xo 20%, can
béng tay quay (giam rung dong 30%), va hi¢u chinh tbe
do cap phai tir 2100 xuong 2000 vong/gid (4,44 hat/s) da
néng cao d6 6n dinh va hiéu suat.

Qua trinh nghién ctru da két hop hiéu qua giita ly thuyet
co khi dong luc va thyc nghiém, su dung phan meém
SolidWorks 2021 dé t6i wu thiét ké khung va co cdu. Céc
bd phan chinh nhu cdp phoi, truyén dong, cam nang/10 xo,
va ban lic dao hoat dong ddng bd, dam bao tach vé chinh
xac ma khong gy ton hai thit hat. Két qua nay khing dinh

tinh kha thi cua thiét ké, cung cap dit liéu nén tang dé trién
khai trong san xuit néng nghiép.

Dé khic phuc han ché vé ning suit va tién gén hon dén
muc tiéu 50 kg/h, cic cai tién tuong lai bao gom: (1) tich
hop cam bién va hé théng didu khién ty dong dé ting do
chinh xac, (2) st dung vét li¢u nhe va bén dé thu gon kich
thudc, (3) t6i wu hoa quy trinh van hanh dé giam tiéu thy
ning luong, (4) tich hop b rung vao hé théng cép phoi va
(5) mo rong ing dung cho céc loai hat khac nhu dau phong
hoac hat dé. Viéc tiép tuc nghién ctru vé tmyén dong tu
dong va diéu khién dién tir, nhu goi v tir Li va cong su [6]
vé toi wu hoa co céu cam, s& nang cao tinh tmg dung cta
may trong ndng nghiép va cac linh vuc tu dong hoa khac.
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