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Tém tit - Bai b4o trinh bay nguyén 1y tich v6 méi ciia b phén
tach vé (BPTV) hat sen tuoi bing cach st dung hai rulo quay
cung chiéu nhung khac nhau vé tbc d6. BPTV duoc ché tao dua
trén nguyén ly tach vo méi va chay thtr nghiém. Nguyén li¢u
déu vao ciia BPTV I hat sen tuoi 21-24 ngay tudi da dugc cit
xung quanh chu vi hat. San pham dau ra 1a hat sen da duoc tach
16p vo xanh bén ngoai. Két qua cho thdy: (1) Su hiéu qua cia
nguyén ly tach vo méi véi ty 1€ tach vo thanh cong dat 88%;
(2) BPTV méi khéc phuc dugc cac nhuge diém cia cac nguyén
Iy trude d6. Dic biét 1a ¢ thé tiry chinh quing dudng lan cua
hat sen béng cach thay ddi do chénh 1éch téc do cua hai rulo;
(3) BPTV co thé tach duoc cac hat sen ¢6 kich thuée khac nhau;
(4) Quang duong lan cua hat sen trong BPTV dai hon thi ty 1€
tach vo thanh coéng cao hon; (5) Téc do quay cua rulo 1én gop
phén lam tang ty 16 tach v6 thanh cong.

Tiwr khéa - Hat sen; hat sen tuoi; may tach hat sen; may tach vo
hat sen

1. Pat vin dé

Hat sen tuoi 1a mot loai thuc phém bd ich v&i ham
lugng cao tinh bot, dudong, cac chit béo, dam, canxi
photpho va sat [1], [2]. Tai Viét Nam, viing sen nguyén liéu
rong 16n ¢ tinh Pdng Thap, Hau Giang cing mét s6 tinh &
khu vuc Pdng Bang Song Ciru Long. Céc san phdm dugc
ché bién tir hat sen tuoi nhu: Hat sen séy, hat sen tuoi, ché
hat sen, sira hat sen, hodc lam nhén cua cac loai banh. Hon
nira, nhu cau sir dung céc san pham lam tir hat sen ngay nay
tang manh & cac nudc Chau A nhu: Trung Quéc, An Do,
Han Qudc, ...

Tuy nhién, van dé con ton tai 13 viéc co gidi hoa trong
khau san xuét hat sen tuoi nguyén liéu, nhit 1 khau boc vé
hat sen (VHS) hién nay hau nhu hoan toan thi cong nén
can s6 lugng 16n nhan cong cho viée tach vo. Do d6, nang
suat cta viéc tich VHS vén con thdp va do la nguyén nhan
lam tang gia thanh hat sen nguyén liéu. Tu do, viéc ap dung
co khi hoéa va ty dong hoa vao khau boc VHS tuoi 1a that
sy can thiét nham mang lai nhiéu lgi ich nhu: ting ning
sudt tach VHS, chét lwong san phim dong déu, giam gia
thanh hat sen nguyén li¢u.

Qua qua trinh khao sat thyuc té cua nhom nghién ctu tai
céc co sO san suat hat sen nguyén liéu ¢ tinh Pong Thap thi
qué trinh boc tach vo phan 16n 14 thi cong. Chi c6 mot doanh

Abstract - This paper presents a new principle of the fresh lotus seed
peeling unit (hereafter called as peeling part) by using two rollers
rotating in the same direction but with different speeds. The peeling
part was fabricated based on the new principle, and it was then tested
and evaluated the efficiency. The input material of the peeling part is
21-24 days old fresh lotus seeds that have been cut around the seed
circumference. The output product is lotus seeds of which the green
shell has been separated. The results show that (1) The new peeling
part worked efficiently with the successful peeling rate of 88%;
(2) The new peeling part overcomes the disadvantages of the previous
principles. Especially, it is possible to customize the rolling distance
of lotus seeds by changing the difference of rotational speeds of the
two rollers; (3) The peeling part can peel the lotus seeds with different
diameters; (4) The longer rolling distance of lotus seeds in the peeling
part, the higher the success rate of shelling; (5) The success rate of
peeling is proportional with the rotational speed of the roller.
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nghiép s dung mdy tach VHS tuoi nhap khéu tir Trung
Qudc. Tuy nhién, thiét bi nay con ton tai nhidu khuyet diém
nhu: Nang sut chua cao, ti 1¢ thanh phdm thap, cin chinh
may phc tap va dic biét 1a khong c6 ché do hau méi ciing
nhu bao hanh, huéng dan sir dung [3]. Pang cha y, thiét bi
nay c0 gia thanh kha cao (khodng 7000 USD). Trong khi d9,
trong nudc chua co san pham thuong mai hoa nao vé may
tach VHS ma chu yéu 1a dang trong giai doan nghién ctu.
Dic biét, & nghién ctru trudce [4], nhoém tac gia da trinh bay
két qua nghién ctru bo phan cit vo clia may tach VHS tuoi.
Nguyén liéu dau vao ciia bo phan nay 1a hat sen tuoi (21-24
ngdy tuéi sau khi canh hoa rung hoan todn), san pham dau
ra la VHS tuoi di duoc cét bao quanh phan hinh try va vét
cét khong pham vao phin com cua hat sen nhu Hinh 1.

Nhu da dé cap & nghién ctu trude [4], may tach VHS
clia nhom téc gia gdm hai bo phan: (1) Bo phan cit vo va
(2) bd phén tach vo (BPTV). Do d6, dé tiép tuc hoan thién
may tach VHS tuoi BPTV hat sen s& dugc nghién ctu va
trinh bay trong nghién ciru nay. Cu thé, cac ndi dung sau s&
dugc chu trong trong nghién ciru nay: (1) Phan tich dac
dlem co hoc lién quan dén qua trinh cit VHS tuoi; (2) Dé
xuét nguyén Iy tach VHS méi hiéu qua hon cac nguyén ly
da c6; (3) Ché tao va chay thir nghiém dé kiém tra hiéu qua
clia nguyén 1y tach VHS vira dé xuét.
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Hinh 1. San phdm déu ra ciia bé phdn cdt v [4]

2. Két qua nghién ciru va khao sat
2.1. So lwgt vé phwong phdp tich vé hat sen twoi
2.1.1. Phuwong phap tach vo hat sen tuoi thu cong

Céu tao cua hat sen tuoi bao gdm bdn phan chinh nhu
thé hién trong Hinh 2. Phan tha nhat 1a 16p vo ngoai cing
day khoang 1 mm c¢6 mau xanh 1a. Phan thir hai 1a 16p vo
lya mém mau tring day khoang 0,1 mm. Phan thtr 3 ciing
1a phan chinh duoc st dung 14 phin com c¢6 mau tring duc.
Phan thir tu 12 tim sen, ¢6 mau xanh 14 dam.

SEONGRC)

16p vo ngoai
16p vo lua

phan com
tim sen

Hinh 2. Cdu tao ciia hat sen tuoi

Qua qua trinh khao sét thuc té & ving Dong Thap Muoi
thuc Tinh Pong Thap va ciing nhu bai bao trude da trinh
bay [4], phwong phap tach VHS tuoi bang tay duoc thuc
hién nhu sau: (1) Dung dao cat vong quanh VHS nhu Hinh
1; (2) Dung tay két hgp miii nhon cua dao béoc 16p vo ngoai
ra khoi phan com (phan thit ciia hat sen); (3) Boc 16p vo
lua va (4) lay tim sen. Do do, bai bao trudc di nghién ctru
va ché tao thu nghiém b phan cit VHS tuoi. San phém
dau ra ctia bd phén catlavo ngoai cua hat sen dugc cit nhu
Hinh 1. Nghién ctru nay tiép tuc nghién ciru BPTV ngoai
nhu budc (2) vira néu.

2.1.2. Phirong phdp tach vé hat sen twoi bang mdy
) (D

(4) (6)

(1 3

(1)&(2) rulo; (3): bang tai PVC; (4) tAm thep
(5): tm cao su; (6): hat sen; (7) tAm d&

Hinh 3. So d6 nguyén 1y BPTV hat sen bang mdy
Déi voi phuong phap tach VHS bang may, dau tién hat
sen ciing phai trai qua giai doan cit 16p vo ngoai nhu Hinh
1. Sau d0, sé di dén BPTV. Dua theo cac nghién ctru trudc
day [5], [6] ciing nhu may tich VHS ciia Trung Qudc [3]
bén trén thi truong déu ding chung mot nguyén 1y tach vo
thé hién nhu Hinh 3. Bén dudi hat sen 1a bang tai PVC (3)

lap trén hai rulo (1) va (2). Bén dudi bang tai 1a tim d& day
bang (7). Bén trén hat sen 1a tim ti dé bang thép (4) duoc
dan mot 16p cao su (5), tim ti dé c6 thé diéu chinh lyc ti de.
Khi hat sen (6) lan qua bo phan ti dé, nho luc ti de s€ tac
dung luc 1én hat sen lyc nén Fn. Bac diém co hoc cua qua
trinh tach VHS khi lyc nén Fy tac dung dugc thé hién nhu
Hinh 5 va dugc miéu ta & Muc 2.2.2.
2.2. Dic diém co hoc ciia qud trinh tich vé
2.2.1. Bic diém cia hat sen khi lan trong BPTV

Hinh 4 thé hién minh chimg ctia viéc vo ngoai ciia hat
sen bi bién dang khi lan trong BPTV (ldn giita bang tdi
PVC va tam ti dé, thé hién nhw Hinh 3). Pang chi v, luc
nén Fy tac dung 1én hat sen theo phuong thang dtmg duoc
minh hoa nhu miii tén mau do, lyc nén nay s€ tao nén luc
tach vo va duoc phén tich cu thé trong phan tiép theo. Bén
canh d6, vo ngoai hat sen ciing bi bién dang theo phwong
ngang nhu minh hoa bang mili tén mau Xanh. Khi VHS bi
bién dang theo phuong ngang lam mat lién két giita phin
com, phan v6 lua va phan vo ngoai ctia hat sen. Do do, ciing
g6p phan vao viée tach vo ngoai cia hat sen.

Hinh 4. Pdc diém ciia hat sen khi lan qua b phan 6 dé nhw thé
hién trong Hinh 3

2.2.2. Bdc diém co hoc ciia hat sen khi lin trong BPTV

Hinh 5. Pdc diém co hoc ciia quda trinh tach vo
Hinh 5 thé hién dic diém co hoc cua qua trinh tach VHS
khi hat sen lan trong BPTV. Nhu thé hién trong Hinh 3 va 4,
khi hat sen 1an qua bd phan ti d¢, bo phan ti dé s€ tac dung
Ién hat sen luc nén F,. Pic diém hinh dang cua hat sen 1a
hinh bau duc, cho nén luc Fy c¢6 thé phan tich ra thanh hai
thanh phan lyc F1 v Fo. Nhu Hinh 5, lyc Fi tao 1én Iyc dy
dé VHS ¢6 thé tach ra khoi phén com cua hat, luc F> tao ra
luc ép 1én hat sen; Pang chl y Ia luc F2 1am cho vo ngoai bi
bién dang theo phuong ngang giip lam mét lién két giita

phén com, phan vo lya va phan v6 ngoai ciia hat sen.

Qua trinh hat sen lan trong BPTV, VHS lién tuc bién
dang nhu thé hién trong Hinh 4 va dic diém luc tac dung
nhu thé hién & Hinh 5, VHS s& dugc tach khoi phan com.
Tuy nhién, do hinh dang, dac diém lién két va ngay tudi
ctia mdi hat sen 1a khac nhau cho nén dé tach duoc VHS ra
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khoi phan com quing duong ma hat sen lin trong BPTV la
khéac nhau.

2.3. Dé xudt nguyén Iy tich vé méi

2.3.1. Pé xudt nguyén Iy tach vé méi

Nguyén ly tach vo cua cac nghién ctru trude [3], [5], [6]
dugc thé hinh nhu Hinh 3. Bén canh d6, nhom tac gia cing
da ché tao mot phan tach vo dwa trén nguyén 1y nay nhu
thé hién Hinh 6. BPTV nay c6 chidu rong bang tai la
300 mm, chidu dai bang tai 1a 1200 mm va chiéu dai bo
phan ti d¢ la 600 mm.

Nhur da dé cap & Muc 2.2.2, & VHS duoc tach hoan toan
ra khoi phan com thi quing duong ma hat sen lin trong
BPTV la khac nhau do sy khac nhau vé hinh déng, dic diém
lién két va ngay tudi. Cac sy khac nhau nay anh huong dén
luc tach vo, luc lién két giita phan com, 16p vo lua va 16p vo
ngoai. Do do, néu thiét ké chiéu dai bang tai va tam ti dé
khong du d6 dai thi mot s6 hat sen khong thé tach vo dugc
khi di qua bd phan nay. BPTV trong Hinh 6, véi chiéu dai
tAm ti d&& 600 mm, thi ty 1¢ tach vo thanh cong 1a 75% [7].
Hon nira, néu thiét ké bang tai du dai dé c6 thé tach duoc vo
clia tit ca cac hat s& 1am cho kich thudc may cong kénh.

Diéu quan trong hon, dé co duge gia tri cu thé cua doan
duong hat sen lan 1a du dai dé co thé tach duoc vo cua tat
ca céc hat sen thi can phai lam cac thi nghiém. Do d6, can
phai thiét ké va ché tao lai bang tai nhiéu lan dé thuc hién
céc thi nghiém. Piéu nay lam mét thoi gian ciing nhu ting
thém chi phi. Bén canh do, bang tai PVC con c6 nhiing
nhuoc diém nhu: Khé can chinh, cin cing bang tai theo
dinh ki, két cdu con phirc tap. Do d6, BPTV hat sen can
phai dugc nghién ciru cai tién hodc thiét ké méi nham khéc
phuc dwoc nhitng nhuge diém trén.

b phén cit

bo phan tach

Hinh 6. B3 phdn cdt [4] va BPTV hat sen tuoi

Nhu trinh bay & nghién ciru trudc [4], b phan cat VHS
sir dung hai rulo quay cung chiéu nhung khac toc do két
hop véi bo phan dan hudng c6 thé dinh vi hat sen ding vi
tri dao cét. Xét thiy nguyén 1y sir dung hai rulo dé dinh vi
hat sen trong bo phan cit VHS ¢6 thé st dung dé tach VHS.
Nhur thé hién trong Hinh 7, cac chi tiét chinh ciia bo phan
cit VHS gdm hai rulo (1) va (2) quay cung chiéu nhung
khéc téc do, bén ngoai hai rulo co dan 16p cao su day 8 mm.
Lép cao su nay dugc miéu ta ¢ nghién ctu trudce [4]. Cac
kich thudc, téc do quay ciing nhu nhiig chi tiét khac ctia
BPTV dugc trinh bay cu thé trong Muyc 3. Dic diém hat sen
di chuyén giita hai rulo dugc trinh bay nhu sau (Hinh 7):
Hat sen bét dau tiép xtic v6i hai rulo tai diém A, sau d6 nho
ma sat gitta hat sen va rulo cling nhu d6 chénh 1éch van toe
giita hai rulo (n, > ny;n la téc @6 quay ciia rulo, don vi la

vong/phit) ma hat sen c6 thé lan giira hai rulo dén vi tri B.
Khi hat sen lan gitra hai rulo, hai rulo c6 thé dam bao cac
chirc ndng quan trong sau:

(g) Hat sen c6 thé duoc dinh vi dung vi tri nhu Hinh 8.
So d06 giai thich vi sao hat sen dugc dinh vi dling vi tri nhu
Hinh 8 da duoc trinh bay ¢ nghién cuiru trude [4].

(b) Do bén ngoai hai rulo c¢6 dén mét 16p cao su, do do
¢6 thé tuy chinh luc nén Fn bang cach diéu chinh khoang
cach hai rulo. Tuc 1a khi hat sen ldn gitta hai rulo, néu
khoang h& hai rulo nhd thi do lun cua 16p cao su 16n lam
cho luc Fn 16n va nguoc lai.

(c) Co thé diéu chinh quéang duong lan cua hat sen bang
cach thay doi do chénh 1éch toc do cua hai rulo.

(d) Do tinh dan héi cua cao su nén cac hat sen co kich
thuéce khac nhau c6 thé tach duoc.

A

B

Hinh 7. So d6 nguyén 1y tach VHS méi. (1) rulo chii déng; .
(2) rulo bi dong, (3) hat sen. Miii tén quanh hat sen (3) chi chiéu
quay cua hat sen

Hinh 8. Vj tri cia hat sen khi lan gitra hai rulo. Puong tam ciia
hat sen song song voi duong tam cua rulo

2.3.2. Thi nghiém luc tach vo

a. Mé ta thi nghiém

Nhu Hinh 9, ta ding hai tam kim loai ¢6 dan mot 16p
€ao su day 8 mm. Tam 1 dat co dinh trén mat ban, sau do
dit bon hat sen 1én trén (b6 tri hat sen gan bon goc cua tam
12. Tam 2 dat 1én b613 ha‘t sen. Thi nghiém dugc thuc hién
bang cach 1ap lai nhiéu lan cac budc sau:

(a) Dung vat nang c6 khi luong my dét 1én tam thtr hai.
my 6 thé thay d6i duoc. Ghi nhan khoi luong tong: Tong
cua mz va khoi luong tam 2.

(b) Xac dinh duong kinh trung binh (d) ciia 4 hat sen.
Do khe hé tai 4 goc cua tam 2, xac dinh khe h¢ trung binh
k. Tt @6 do lan caa I6p cao su c6 thé duge xac dinh
x=(d-k)/2.

(c) Tiép theo ta bat dau tac dung luc Fy (luc kéo, can
dién tir tai trong 50kg (dg chinh xdc 0,005 kg) c6 mdc treo)
vao tam 2. Luc Fx tang dan cho dén khi tam 2 di chuyén,
ghi nhan gia tri Fy.
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(d) Tang khdi lwong my, va thuc hién lai budc (a).

cdn dién tir co moc treo,
do chinh xac 0.005 kg

vdt ndng

Hinh 9. So @6 thi nghiém xdc dinh lyc tach vo
b. Két qua thi nghiém

Hinh 10 1a biéu do biéu dién két qua thu dugc cua thi
nghiém vira dugc miéu ta ¢ trén.

o [ e[
< Z 10
k20 o
g )
e L o6
2 Lo B S 04
- F,=834x+01 | 3 F,. = 0,455F, — 0,057
R2=09951 02 | R - 09827
0.0 0,0
0 1 2 3 4 0 1 N 3
Po lin cao su x (mm) Luc nén F, (N)

Hinh 10. a) Moz quan hé giira d¢ lun Iop cao su va lyc nén;
b) Moi quan hé giita luc nén va luc kéo

Theo nhu két qua khao sat cta nghién ciru trude [7],
khe ho giita giita bang tai va tim ti d¢ 1a 10 mm. Ddi vai
khe ho nay thi ty 18 tich vo thanh cong 13 cao nhat va khong
gdy ra hu hai gi d6i voi phan com hat sen. Két cdu nay 1a
két hop bang tai PVC va tim ti d¢ co dan 16p cao su.
Khoang hd gitra bé mit cao su va bang tai 1a 10 mm va
duong kinh trung binh hat sen 1a 16 mm [4]; Do bang tai
PVC bién dang khong dang ké cho nén d6 lin 16n nhit cia
16p cao su la 6 mm. Do d9, trong nghién ctru nay xac dinh
d6 14n 16n nhét cua 16p cao su 1a 6 mm. Tir két qua duoc
biéu dién ¢ Hinh 10.a, khi thay x = 6 mm vao phwong trinh
E, = 8,33x + 0.1.Tathdy, 0,1 rit nho so v&i 49,98. Cho
nén ta c6 thé ldy phuong trinh luc nén theo d¢ lun la
F, = 8,33x (trong do, x la do lun don vi la mm, E, la luc
nén don vi la N). Tuong tu, ta c6 thé 1dy phuong trinh luc
kéo theo luc nén la F, = 0,455F, (trong do, Fy, la luc
kéo). Do d6, hé s6 ma sat lan giita hat sen va cao su la:

Fms
= — = 0,455
U E,
Trong d06, u 1a hé s6 ma sat, F,.s 1a lyc ma sat. Do Fg
duoc xéchiph tai thoi diém tam 2 bat dau di chuyén cho
nén co thé lay F,s = F;.

3. Két qua va thao luin
3.1. Mb hinh hda

Theo nhu nguyén 1y tach vo vira dé xudt & Muyc 2.3.1,
BPTV sur dung hai rulo quay cung chiéu nhung khac nhau vé
tc do, bén ngoai hai rulo c6 dan mét 16p cao su dan hoi. Dé
tiét kiém chi phi ché tao, nghién ctru nay sir dung lai cac chi
tiét cua bo phan cat. Cac chi tiét duge st dung lai bao gém:
Hai rulo, cac 6 lan ciia hai rulo, khung méay va phéu cép liéu.
C6 nhiimg chi tiét co diéu chinh thiét ké tuy nhién khong déng
ké va s& dugc trinh bay cu thé & cac ndi dung tiép theo.

3.1.1. Phéu cap liéu

Phéu cép liéu duoc sir dung lai tir bd phén cit vo [4] nhu
Hinh 1 1.a~. Ph@u cap liéucd 6 r,ﬁnh, moi ranh rong 24 mm. Tuy
nhién, phéu cip liéu c6 mot s6 hiéu chinh nhu Hinh 11.b.

Hinh 11. a) Phéu cdp liéu ciia bg phan cdt [4];
b) phéu cap liéu cua BPTV

Hinh 12 1a vi dy hai truong hop hat sen 1dn trong BPTV.
Trudng hop mot la hatsen 1 va2 nam canh nhau va khoang
khong giira chiing 13 hep. Dbi v6i truong hop nay, khi VHS
dugc tach ra thi khong dii khoang khong dé chira VHS. Do
d6 VHS c6 thé khong tach ra duoc. Trudng hop hai 13 hat
sen 3 va 4 nim gan nhau va khoang khong giita chiing 1a
10Ng (twong dwong chiéu dai hat sen). Khoang khong nay
du dé chira hai nita ciia VHS 3 va 4. Do do, phéu cap liéu
duoc hiéu chinh lai nhu Hinh 11.b, bit kin xen k& 3 rdnh
trén phéu cap liéu.
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Hinh 12. Hai truong hop hai hat sen nam canh nhau vd gan
nhau trong BPTV. Truong hop mét la hat sen ‘I va 2 nam canh
nhau. Truong hop hai la hat sen 3 va 4 nam gan nhau

3.1.2. Bo phan tach vo

Céc chi tiét chinh ctia BPTV hat sen dugc thé hién nhu
Hinh 13. Hai chi tiét quan trong nhét cia bd phan nay 1a rulo
1 (rulo chu déng) va rulo 2 (rulo bi déng). Hai rulo nay cé
kich thudc bang nhau véi cac théng sé nhur sau: dudng kinh
rulo 1a 216 mm, duong kinh rulo sau khi dan 16p cao su la
232 mm, chiéu dai rulo 1a 160 mm. Nhu dé cap 6 Muc 2.3.2,
d6 1un tdi da ciia 16p cao su 1a 6 mm, duong kinh hat sen lay
trung binh 1a 16 mm [4] (hat sen nguyén liéu dwoc chon cd
dwong kinh trong khodng 15+17 mm); Do d6, khoang cach
truc cta hai rulo trong nghién ctru nay 1a 236 mm.

3.1.3. Bé truyén dong

Khi hat sen roi vao khoang hé ctia hai rulo s€ co sat véi
hai rulo va s€ lan tai vi tri nay moét khoang thoi gian (hay
qudng dwong) nhét dinh. Vi hai rulo ¢6 duong kinh bing
nhau nén khodang thoi gian nay phu thudc vao d6 chénh 1éch
tde d6 cta rulo chu dong n, va rulo bi dong n,.

Trude khi tinh toan van toc ciia hai rulo d& dam bao
quéng dudng can thiét ma hat sen lin giita hai rulo & VHS
¢6 thé tach duoc, can dua ra gia thuyét nhu sau: Nhu thé
hién trong Hinh 7, d6 ltn cta 16p cao su s€ khac nhau khi
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hat sen di tir A dén B. Do d6, van tdc hat sen s& thay doi.
Tuy nhién, so vdi duong kinh rulo thi d¢ lun cua 16p cao
su 1a khong déng ké cho nén can dua ra gia st rang van toc
cua hat sen khong thay d6i khi hat sen lin tir A dén B.

(1) than may; (2) rulo 1; (3) rulo 2; (3) phéu cép liéu
Hinh 13. M6 hinh BPTV hat sen twoi

Trong nghién ciru nay, duong kinh rulo 1a 232 mm,
duong kinh trung binh cua hat sen 1a 16 mm, khoang cach
truc cta hai rulo 13 236 mm. Do do, theo Hinh 7 khoang
céch tir A dén B 1a 76 mm. Trong nghién ctru trudc, chiéu
dai tam ti d¢ 1a 600 mm, ty 1¢ tach thanh cong 1a 75 %. Néu
mudn tach dat ty 1é cao hon thi quing duong hat sen lin
can 16n hon 600 mm, cho nén phai ché tao lai tAm ti dé va
bing tai. Pang chl ¥, nguyén 1y vira dé xuét c6 thé tly
chinh quang dudng hat sen lin trong BPTV tly Y, bang
cach thay d6i chénh léch toc d ciia hai rulo. Trong nghién
clru nay, quing dudng hat sen lan duoc thiét ké 1a 600 mm
va 1200 mm dé thir nghiém nguyén 1y vira d& xuét.

o
(1) motor; (2) rulo 1; (3) rulo 2; (4) banh xich 1;
(5) banh xich 2; (6) banh xich 3; (7) banh xich 4

Hinh 14. So dé truyén dong

Do b6 truyén xich co thé dam bao ty s6 truyén so voi
bo truyén dai (bo tmyén dai co hién twong truot va luc
cang dai lom) ciing nhu dé dang mua cac banh xich véi sb
ring khac nhau ngoai thi truong cho nén b¢ truyén dugce
chon trong nghién ciru 14 bo truyen xich. So do truyén dong
duoc thé hién nhu Hinh 14. Trong nghién ctru nay sé& thuc
hién thi nghiém cho 4 truong hop. SO ring banh xich dugc
tinh todn nhu Bang 1.

Muc dich ban déu I thiét ké quang duong lan cia hat
sen trong BPTV 12 600 mm va 1200 mm. Tuy nhién, do s6
rang banh xich 1a s6 nguyén nén quang dudng nay c6 thay
d6i so v6i du tinh ban dau. Hon nira, nghién ctru nay chu
trong vao dé xuat va thir nghiém nguyén ly tach VHS moi.
Cho nén phan tinh toan thiét ké bo truyén, truc, 6 lin va
dong co khong duoc trinh bay cu thé. Ngoai ra, dong co sir
dung cho BPTV la dong co dién 1 pha cé hop giam téc, $6
vong quay truc ra 1a 300 vong/phut.

Bing 1. S ring cdc banh xich

Truong S6 vong quay| Quang

hop thi | €U rulo chu| duong | o oo,
hiém . dong ; hat sen

neghie (vong/phat) |1dn (mm)
1 590 16 42 | 27 | 35

114

2 1440 16 42 | 27 | 30
3 24 590 16 65 | 27 | 35
4 1440 16 65 | 27 | 30

Trong Bang 1, sb vong quay cua rulo chii dong duoc
chon 1a 114 va 74 vong/phut. S6 vong quay 114 vong/phit
1a twong dwong véi sd vong quay cia rulo chu dong trong
bd phén cit [4]. Truong hop sb vong quay 74 vong/phut
duoc chon 1a nhim muc dich kiém tra sy anh hudng cta
dong luc hoc chuyén dong dén kha ning tach vo. Y do thiét
ké ban déu cua toc do cham 1a béng mot nita tc dd nhanh.
Tuy nhién, do khong tim duoc cac loai banh xich c6 s6 ring
nhu mong mubn. Nén s riang ciia banh xich Z, da dugc
chon loai 16n nhat c6 trén thi truong tai thoi diém nghién
ctru 13 65 rang. Chu y, d6 1éch giita hai day téc d6 nay van
tuong dbi 16n cho nén c6 thé danh gia dwoc mirc d6 anh
hudng cua tdc d6 rulo dén ty 1¢ tach vo.

3.2. Két qua va thio ludn

Hinh 15 1a BPTV hat sen d3 dugc ché tao dva trén co

sO tan dung lai cac chi tiét cia bo phéan cit VHS [4].

Hinh 16 cho thay, qué trinh hat sen lin trong BPTV ¢
ting thoi diém khac nhau. Hinh nay gitip doc gia dé dang
hinh dung qué trinh VHS duogc tach trong BPTV. Tai thoi
diém 42 giay, VHS duoc tach ra khoi phan com hoan toan.
Tir 6 ching minh dugc BPTV hat sen bang cach st dung
hai rulo quay cing chidu nhung khac toc d6 1a rat hiéu qua
trong viéc tach vé. N6 cho théy BPTV da hoat dong hiéu
qua va dang y db thiét ké ban dau.

Hinh 16. Qua trinh tach VHS trong BPTV
Két qua thi nghiém tach VHS sau khi cit cia BPTV
duoc trinh bay & Bang 2. Ung véi ting trudong hop sé ¢
sau thi nghiém dugc thuc hién. Mdi thi nghiém 1§y 300g
hat sen (khodng 110 hat). Céc hat sen nay da dugc cit bao
quanh nhu Hinh 1. Tuy nhién, vét cit c6 thé sai 1éch khoang
1 dén 3 mm quanh dudng cat Iy twdng (chinh giita hat). SO
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lidu trong Bang 2 1a s liéu trung binh cia sau lan thi
nghiém. Ty 1é tich vo cao nhét 1a 88% twong tg voi quang
duong lan cia hat sen 1a 1440 mm va téc d¢ quay ctia rulo
chu dong 1a 114 vong/phdt. Khi thi nghiém, toc do quay
cua rulo dugc kiém tra béng may do tdc do ky thuat s6. Do
léch toc do giao dong quanh +1 vong/phdt.

Hinh 17 1a hinh anh cta qua trinh thi nghiém; Hinh 17.a
dén 17.d 1a hinh anh thi nghiém thir 2 ctia truong hop 1 dén
truong hop 4 twong ng. Pang cha y, 100% cac hat sen sau
khi tach vo khong bi hu hai (khdng bj ddp hay tray xuéc).

Bing 2. Két qua khdo sat BPTV hat sen

) S6 vong quay ciia | Quéing dwong | Ty 1é tich
Tt;ll,rﬁnigﬁléll(';p rulo chii dong hat sen lan tanh cong
ghie (vong/pht) (mm) (%)
1 590 79,86
114
2 1440 88,12
3 74 590 70,42
4 1440 75,07

Hinh 17. @) — d) két qua lan thi nghiém thir 2 ciia
truong hop 1 — 4 twong ung

Két qua thi nghiém trong Bang 2 cho thdy véi quéing
duong hat sen 1an trong BPTV dai hon s€ mang lai hiéu qua
cao hon. Piéu nay chimg minh dwoc gia thuyét ban dau 1a
dang; Do 1a khi quang duong hat sen lan dai hon, chu ky
tac dong cua lyc nén 1én hat sen nhiéu hon dan dén ty 1¢ hat
sen tach vé thanh cong cao hon.

Déi voi ca hai truong hop quing duong lan ciia hat sen
12 590 va 1440 mm, toc d6 quay cua rulo chi dong cao hon
s& tach dugc VHS véi ty 18 cao hon. Péu nay co thé giai
thich nhu sau. Khi tdc d6 rulo chi déng quay nhanh hon,
ddng nghia vdi viée van tdc quay cua hat sen ciing nhanh
hon. Do d6, dong lyc hoc cua qua trinh chuyén dong tac
dong 1én cac chi tiét dac biét l1a hat sen s€ 16n hon. Cho nén
lyc nén Fy tac dung 1én hat sen s€ 16n hon. Hay ndi cach
khéc Iyc tach vo Fi s& 16n hon khi téc do quay rulo cao

Hinh 18. Mot 56 truong hop tach VHS khong thanh cong;
a), b) va c¢) vet cat khong Iy tucng; d) hat sen dé qua lau sau khi
tach ra khoi dai sen

Bén canh cac hat sen dugc tach vo thanh cong con cod
cac hat sen khong tach dugc vo. Hinh 18 cho thay hinh anh
mot sb hat sen khong tach duoc vo sau khi di qua BPTV.
Hinh 18.a, 18.b va 18.c cho thiy VHS khéng tach duoc 1a
do vét cat khong nhu 1y tuong, vét cit léch qua nhiéu so
v6i dudng cit 1y tuong hodc vét cat khong tiép giap. Hinh
18.d cho théy hat sen ¢6 mau den la do hat dugc tach ra
khoi dai sen mot thoi gian dai va khong bao quan tot. Didu
nay lam cho VHS mat d6 4m nén vo co lai va bam sat vao
phan com 1am can tr¢ qua trinh tach vo.

Hon nita, nhdam giam bt chi phi trong qua trinh nghién
clru, bd truyén dong duoc st dung trong nghién ciru nay 1a
b truyén xich. Tuy nhién, khi san xuét thyc té thi viéc sir
dung ddng co budc hodc servo lép trén hai truc rulo sé
mang lai hi¢u qua hon. Néu str dung dong co budc hoac
servo, tbc do va do chénh léch tdc do cua hai truc rulo s&
dé dang diéu khién hodc thdm chi c6 thé lap trinh cho
BPTV hoat dong v6i nhiéu ché do khac nhau.

4. Két luan

Nghién ctru nay di d& xuét nguyén ly tdich VHS méi
dua trén cac nguyén ly trude d6. BPTV hat sen dua trén
nguyén ly m6i duge ché tao va thu nghiém tinh hiu qua
cua nguyén ly mdi. Nghién ctru dat dugc cac két qua sau:

- BPTV hat sen tuoi bang hai rulo quay cung chiéu
nhung khac nhau vé toc d6 cho thay, sy hi€u qua cua
nguyén ly tach vo mai voi ty 1€ tach thanh cong dat 88%.

- BPTV moi khic phuc dugc cac nl}uqc diém cua céc
nguyén ly truge do. Dac biét 1a co the tuy chinh quang
duodng lan cua hat sen trong BPTV bang cach thay doi do
chénh 1éch toc d6 cua hai rulo.

- Cac ha‘g sen co kich thudc khac nhau c6 thé tach duoc
ma khong can dicu chinh khe h& gitra hai rulo do hai rulo
duogc dan mot 16p cao su day 8 mm.

- Quang dudng lan cua hat sen trong BPTV dai hon thi
ty 1€ tdch vé thanh cong cao hon.

- Tc @6 quay cua rulo 16n gdp phan lam ting ty 18 tach
vo thanh cong.
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