Tap Chi Khoa Hoc Gido Duc Ky Thudt So 6.? (04/2021) 65
Truwong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

THIET KE VA THU NGHIEM HINH DANG RANG
DE TACH VO VA XO DUA
DESIGN AND EXPERIMENT THE TOOTH SHAPE
TO SPLIT THE COCONUT’S SKIN AND FIBROUS HUSK

1. Nguyén Nhut Phi Long 2, Dwong Minh Hung!
! Truong Pai hoc Tra Vinh, Viét Nam
2 Truwong Pai hoc Suw Pham Ky thudt TPHCM, Viét Nam

Pang Hoang Vii

Ngay toa soan nhdn bai 8/9/2020, ngdy phan bién danh gia 25/9/2020, ngay chdp nhéan dang 7/11/2020
TOM TAT

Cay dira la mét trong nhitng cdy kinh té miii nhon cia cdc tinh mién Tdy Nam Bé. Cdc
sdan pham tir xo diva mang lai tiém nang kinh té cho dia phirong nhw to' xo dira, tham xo dira,
chau xo dira, myn dua, .. Qua trinh tach vo va xo dira theo phwong phdp truyen thong mat
nhiéu thoi gian va tiém dan nhiéu nguy co tai nan lao dong. Vi vdy, can khdc phuc khdu tach
V6 dira bang cdach ché tao mdy tach vé va xo cho qud trinh san xudt xo dira. Bai bdo trinh bay
tinh todn 1y thuyét va mé phong hinh dang rdng ché so véi thye té. Tinh todn va thie nghiém
tdi trong va moment xodn can thiét trén truc tach va dang rang tach dam bao khd nang tach
dwoc vo da dang qua dira chin tw nhién cho dén qua duea kho.

Tir khoa: dira chin ty nhién va dira kho, vo va xo dwa; truc va dang rang ché/tach, tai trong
va moment xoan can thiéet;, may tach vo va xo duwa.

ABSTRACT

The coconut tree is one of the key economic trees of Southwestern Vietnam. The products
made from fibrous husk bring local economic potentials such as coir silk, coir carpet, coir pots,
and coco peat. The process of separating the coconut’s skin and fibrous husk by method
traditional much time and has potential risks of the occupational accident. So, it is necessary to
overcome the stage of peeling by fabricating the coconut’s skin and fibrous husk separator for
coir production. The paper presents theoretical calculation and the split tooth shape simulation
compared with actual experiments. Calculating and experimentation the required load and
torque moment on the separating shaft and the split tooth shape ensures the ability to separate
the diverse shells of natural ripe coconuts to dried coconuts.

Keywords: natural ripe and dried coconuts; skin and fibrous husk, shaft and the split tooth
shape; the required load and torque moment; the coconut’s skin and fibrous husk separator.

1. GIOI THIEU

Mién TAy Nam B 1a noi co dién tich

méay moc phi hop dé ho tro cac nhi¢ém vu khac
nhau trong viéc san xuat va ning cao chu01 gia

trong dira 16n nhat ca nude. Trong do, cac tinh
Tra Vinh, Bén Tre, Vinh Long chiém dién tich
trong dira 16n va tap trung rat nhidu co SO san
Xuat cac san pham tir qua dira: nudc cbt dira,
cui dira, dau dira, banh dira, keo dira, to xo
dura, tham xo dira, mun dua,.. Hién nay, trong
qua trinh san phdm tir xo dira, cong doan tach
v6 dira can dugc cai tién so v6i phuong phap
truyén théng. Didu nay doi hoi phai sir dung

Doi: https://doi.org/10.54644/jte.63.2021.67

tri cho qua dira. Thiét bi tach 7 truyén thong
hién dang dugc st dung 1a Ccay nam mang tiém
an nguy hiém trong lao dong va nang suat han
ché [1].

Bén canh d6, nham thay thé lao dong truc
tiép ctia con ngudi, May tach vo va xo dira véi
cac truc con lin ¢6 rang nhon c6 thé tach dé
dang v&i qua dua c¢6 hinh dang va kich thudc
bat ky. May d& van hanh, khong can lao dong
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lanh nghé, nhanh chéng, an toan va bao tri
don gian. Va viéc thao 1ap, di chuyén ciing
kha linh hoat, ting ning suit, va giam rui ro
va tai nan.

2. TONG QUAN NGHIEN CUU

Viéc co giol hoa cong doan nay s€ gian
tiép thiic day kinh té dia phuwong va gop phan
nang cao chudi gia tri cia dira. May tach vo
dura hién nay duoc dua trén nguyén 1y hai truc
rang tach dit song song voi nhau theo khoang
cach thich hop. Hai truc con ldn ¢ bd tri sd
luong rang cach nhau mdt khoang cach va co
quan h¢ song song v6i nhau. Hinh dang rang
tach va vi tri duoc thiét ké va bd tri trén truc
con lan [2, 3]. Viéc chon bd réng tach hop Iy
ciia may giip cho giam thoi gian san Xuat,
ting nang suat, may tiéu thu dién ning thap va
chi phi bao tri cho may thap.

Hién nay, mot s dang rang dang str dung
trong may tach vo dira la coc nhon, thanh rang
ban, rdng ban xoan, ..

Hinh 1. Mt s6 dang rang may tach vé dira

Trong nghién ctru cua G. Sujaykumar va
cong su [4], rang tach dang coc nhon c¢6 kich
thude 30 x 40 mm, v&i moment xoén boc tich
la 45 Nm, dat dugc nang sudt 150 — 170
trai/gio. Amal PV va cong su [5] da dua kich
thude dang rang coc nhon la 25 x 27 mm, va
nang suat ciia may dat dugc trong khoang 120
— 150 trai/gio.

3. GIAI PHAP PE XUAT
3.1 Thu thap dix liéu

Hinh dang va kich thudc cia qua dura
truong thanh cd ¥ nghia quan trong véi thiét
ké may tach vo. Hién nay, tinh da dang vé
kich thude lan hinh dang cua qua dira thé hién
qua mot s6 giéng dira uong nuodc: dua Xiém
xanh, dira Xiém ltra, dira Eo nau, dira Eo xanh,
dira Tam Quan; gidng dira 1ay dau: dura Ta

xanh, dira Ta vang, dira Dau xanh, dira Dau
vang, dira Lira, dira Bung; giéng dira lai nhu
PB121, PB141, JVAL, JVA2, va cid mot sd
giéng dira dac biét khac nhu diura Soc, dira
Sap, dura Dura [6].

Muc tiéu thiét ké may dé tuong thich véi
cac kich thude qua dira thong dung, dat dugc
nang sudt tach mong muon Trong nghién
clru nay, tac gia chu yéu tap trung vao loai
dira 1ay dau. Kich thudc di dugc do bing
thude cip ngoai. Tién hanh do biang thudc
cap ngoai, duong kinh theo phuong X va Y
chénh léch rat it. Ngoai ra, kich thudc theo
phuong Z (kich thudc do tir dau qua dén chop
dudi qua dira) ciing 1a kich thudc gop phan
dang keé trong thiét ké.

Hinh 2. Kich thudc qua dva theo 3 phuong
Bdng 1. Kich thudc qua dira

STT X Y g
(mm) (mm) | (mm)
1 143 139 160
2 157 146 167
3 162 161 198
4 168 170 210
5 210 208 230
6 216 220 243
7 237 240 272
8 234 245 281
9 241 238 287
10 253 245 290
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Vo day 60mm

Vo day 34mm

Vo day 24mm

Vo6 day 28mm
Hinh 3. Phdn bé d¢ day vé qua dira

Hinh 3 cho thdy d6 day vo ¢ phan dau
cubng 12 60 mm, & phan gan dau cudng 13 34
mm, d day ¢ gilra vé va 24 mm tir mot nira
khoang cach tir dau xich 16 va do day phan
chop duoi vé 1a 28 mm.

3.2 Thue nghiém cac thong so lirc can thiét

Vo dua dugc tach ra thong qua lyc tach
va moment duoc tac dong boi cac con lan co
rang cb dinh trong may. Cac luc nay dugc do
kiém nghiém thong qua thiét bi kiém tra kéo
nén va kiém tra moment. Céc loai dura khéc
nhau nhu dura thd, kho vira phai, kho va kho
hoan toan cho két qua luc x¢ va luc boc tach
v6 khéc nhau.

Bdng 2. Khao nghiém luc xé va tach cac mikc
do chin cua qua dira

Luc Luwe
Trang thai xé xuyén | béc tach
(N) (N)
Dura ram
. . 250 —-265 | 350—-400
(mau hoi xanh)
Dura kho vira
A 260 —285 | 350-450
(mau nau)
Dura kho
Y 12902300 | 350-450
(mau xam)
Drura kho
hoan toan
., 300 —-330 | 400-450
(mau xdm
hoi tréng)
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Hinh 4. Quan hé duong kinh theo phuong X
va Y cua qua dira voi lyc tach

Bang 2 va Hinh 4 cho thay lyc can thiét
dé boc tach vo dira kho cao hon luc can thiét
dé xuyén qua vo qua dira va cho thy luc tach
thay d6i dua trén kich thudc duong kinh cua
qua dra.

3.3 Thiét ké truc ring tich

Kich thudc cia truc con lan hinh tru duogc
thiét ké theo cach dé c6 dugc hiéu qua véi vo
dira. Gia dinh dugc sir dung 1a cac tiép diém
dtra voi hinh tru ¢ goéc 30 —40 49, tiép xuc khu
vue va 1/8 chiéu rong cua diura nén dugc dua
vao khong gian trung gian gitra c4c tryc.

Do bam dinh gifra cac s¢i trong vo dira
16n hon so véi gifra vo va so dua; do d6 qua
trinh tdch xdy ra & vi tri vo ngoai. P day cua
soi nam trong khoang tir 20 dén 60 mm. Kich
thude cia rang nén dugce lya chon sao cho cé
dugc sy tham nhap hi¢u qua véi qua dua. Cac
ludi dao tach co thé dugc gan vao cac con lin
hinh try bang cich han hoic bang cach si
dung bc vit.

Hinh 5. Lyc tac dong trong khi tach vo.
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Hinh 6. Dang rang tach vo.

Khoang cach ludi dén chan 1a chiéu cao
rang, dugc bd tri doc theo truc hodc chiéu dai
cta con lan. Pé chon chiéu cao rang, phu
thudc vao chiéu day trung binh cta vo dira,
chiéu dai trung binh cta dira s& dugce xem xét
dé chon chiéu dai bd tri rang. Chiéu dai doan
ring duoc bd tri 14 400mm. Céc thanh ring
tach duoc gén trén truc con lan theo cach sao
cho s6 luong ti uu phai tiép xtc véi qua dira.
Piéu nay s€ gitip giam tai cho moi ring. Do d6
chon s0 lugng la 6 — 9 thanh rang phu hop
nhét dé co thé tiép xuc tot va hiéu qua

3.4 Phan tich luc

Tai trong bang tay (Fo) va trong luong
clia qua dira sé tac dong tai diém tiép xtc trén
hai con lan. Luc cét (F1) va Luc tach (F2) s&
tac dong vao gitra vo va gao dira. Két qua cia
hai lyc nay sé tdc dong Ién con lan quay trong
khi quay tach. Phuong phap danh gia lyc cat
duoc xem xét dé tinh toan chiu luc. Cac ky
kiéu sau day duoc st dung trong tat ca céac
tinh toan mang dugc trinh bay. RAx va RBx la
cac tai trong tac dung lén b truc trong mat
phiang ndm ngang va Moment Mx.

H
Rix T1 REBx

Mx
Hinh 7. Cdc lyc tac dung lén truc rang tach.

Thuc nghiém rang tach trén may tach dua
dugc chuan bi va van hanh bang hé thong
truyén dong co khi. Hé thong nay tao ra luc
tac dong gip nhiéu lan so véi luc tac dung
trong phuong phép thu cong. Ban may do truc

con lan c6 kich thudc goc 640 mm x 600 mm
x 500 mm voi kich thude con lan cé duong
kinh truc 1a 114 mm, chiéu dai 550 mm.
Khung bao gém 2 con lan tron dan hudng dira,
2 truc lan. Trong d6 co6 1 truc mang rang tach
Moi truc con lin 1a mot thanh thép tru co
duong kinh 45mm, véi chiéu dai 750 mm
dugc d5 ¢ hai dau bang vong bi. Vong bi 6207
v6i cac thong s6 ky thudt sau day: dudng kinh
lap truc 1a 35 mm, dung sai cua K6, kha ning
chiu tai tinh 8800 N, kha nang chiu tai dong
12500 N, cho phép t6i da 13000 vong/phiit.
Lua chon céc thong sb k¥ thuat trén dugc thuc
hién trén duong kinh trung binh cia qua dira
va cac lyc tic dung trong mat phang thing
dtng va ndm ngang.

Tir céc gia tri thi nghiém Moment xodn
can thiét da duoc xac dinh. Moment xoan can
thiét (Mx) dé rang tach vo dura tinh toan nhu
sau.

Khoang céach tir tam ngdng truc téi vi tri
rang tach = 88,5mm.

Moment xodn can thiét (Mx) = 300 x

88.5mm = 26550 Nmm =26,55 Nm.
Vi hé sd an toan 1a k=1,25.

Vay Moment xoan can thiét Mx = 26,55 x
1,25 = 33,18Nm.

Hinh 8. H¢ théng thuc nghiém thyc té
dang rang

Vé6i dong co c¢6 cong suat 1HP (0,745
KW), s6 vong quay 1a 1360 vong/phit thi
dong co tao ra luc Moment (Mx) 1a 5,23 Nm.
Cong thirc tinh toan co ban trén cho thay khi
tryc rang tach quay voi sd vong quay 1a tir 30
— 70 vong/phat thi Moment trén tryc tach s€
tao ra tir 85 — 140 Nm. Kha ning may co thé
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tach cac loai qua c6 hinh dang va kich thuéce
khéc nhau. Cong suat cua may c6 thé tach 250
— 300 trai/gio.

3.5 M6 phéng thwe nghiém

Thuc nghiém mé phong bién dang ring
tach bang phan mém Inventer phién ban 2018
voi cac thong s6 thiét ké nhu trén. Chon vat
liéu cho rang 1a thép CT38. Mat dg chia ludi
la 0.05. Két qua cho thay ung suat khi tac
dong voi luc F1 =300 N (luc cét) va F2 =300
N (lyc béc tach) thi Ung suit dat o = 0,694
MPa nidm trong diéu kién lam viéc cua tryc
rang tach.

Convegence Rate : 50.410%
Von Mises Stress (MPa)

1.592

1.292

0.993

0.694

0.395

1 2 3
Solution Step
Hinh 9. M6 phong bién dang truc rang véi
wng suat tac dung lén rang tach.

Thyc nghi¢ém thuc té thiét ké rang tach co
dang thanh va nguyén Iy tach vo bang truc con
lan trong d6 hai con lan chra mét loat céac
canh c6 ring sic tac dong vao vo dira va tach
v6 bang chuyén dong lan lién tuc. Trong d6
truc con lan 1 s€ dong vai tro tach vo va truc
con lin 2 s& dong vai tro 1a con lin dan hudng.
Truc con lan 1 quay theo chiéu kim dong hd
trong khi con lin 2 quay theo chiéu ngugc
chiéu kim dong hd. Cac rang tach duoc gia

cong theo kich thude thiét ké va sau d6 duogc
han trén bé mat truc con lan.

Hinh 10. Hé thong truc rang bo tri
thye nghiem.

Khoéng cach con lan ciia may da duogc cb
dinh tinh tir raing cach nhau 4 cm, day la kich
thudce cua vo dura sau khi 16t di qua, khoang
cach nay c6 thé thay doi duoc bang cach diéu
chinh vi tri cta tryuc con lan c6 rang tach va
tryc con lan ¢b dinh. Viée cac théng sd co ban
nhu lya chon luc cit, trong lugng cua qua dira
va tai trong bang tay tac dong 1én dira va két
quéa kiém nghiém bién dang ring tach va sd
lwong rang dugc bd tri trén truc gdp phan
trong thiét ké va ché tao may tach vo mot cach

hop 1y.
4 KET LUAN

NoOi dung chinh cua nghién clru nay la
kiém nghiém giita 1y thuyét va qua trinh thyc
nghiém thuc té cta hé ring tach vo trai dira
kho. Két qua cho thay kha nang tach duoc ciia
b rang tach dang thanh ché va tir day co thé
ap dung va phat trién ché tao may tach vo voi
nang suat cao. Trong cac cum cua may tach
cong suat cao quan trong nhat d6 13 truc rang
tach vi thé din dén anh hudng chit luong
phan vo dira sau khi tach va so dira (gdo dira).
May tach vo dua dugce nghién clru ché tao
thay thé cong lao dong va tang nang sut. Vige
cac thong so co ban nhu lwya chon luc cit,
trong luong ctia qua dira va tai trong bang tay
tac dong 1én dira va két qua thiét ké va kiém
nghiém dang rang tach gop phﬁn lam cho may
tach vo tiéu thu dién ning thap va chi phi bao
tri cho may thap tang hiéu qua kinh té cho cac
co s6 ché bién dira.
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