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TOM TAT

Bai viét gidi thiéu két quad nghién ciiu dong luc hoc qud trinh bé ngon mia dudi sy tdc dong ctia
bo phan bé ngon gan lién v6i bo phan lam sach ld mia trén lién hgp mdy thu hoach mia mgt giai doan
dé nguyén cay. Két qud nghién ciiu da ldp dugc hé phuong trinh vi phdn qud trinh udén dong (phuong
trinh 9) va udn tinh (phuong trinh 17) ciia ngon mia khi c6 tdac dong ctia 16 bé ngon. Dua vao phdn
mém dugc thiét Idp trén Matlab, tién hanh khdo sat dnh hudng mot so thong s6 nhu dudng kinh 16 bé,
chiéu cao 16 bé, khodng cdch tii 16 bé tdi diém kep cdy, van toc rit cdy tdi ving sudt bé ngon, lam co sé

cho viéc luia chon cdc thong so ciia 16 bé ngon trong cdc nghién ciiu thuc nghiém.
Tu khoa: Bé ngon mia; Liic bé ngon mia.
ABSTRACT

This paper introduces the results of the study on the dynamics of the process of separating the
tops of sugarcane under the influence of the top splitter attached to the cleaning unit of the cane leaves
on a single-stage cane harvester complex to leave the plant intact. Research results have established a
system of differential equations for the process of dynamic bending (Equation 7) and Static bending
(Equation 15) of the cane tops under the impact of the tops. Based on the software set up on Matlab,
conducted a survey on the influence of some parameters such as the diameter of the bend, the height of
the roll, the distance from the bend to the tree clamping point, the speed of tree withdrawal to the top

breaking stress, as a basis for the selection of parameters of the tops off batches in experimental studies. ..

Keywords: Break cane tops; Cane top breaking force.
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1. PAT VAN PE

Trong qua trinh thu hoach mia bédng
lién hgp may (LHM), viéc loai bo ngon mia
bang co ciu cit ngon lap phia trudc hoat dong
khong hiéu qua do chiéu cao cua cdy mia phan
bo khong dong déu.

Céc két qua nghién ctiu da chi ra rang,
ngon mia cé ung sudt kéo t6i han, Ging suat nén
t61 han, ing sudt cat va ing sut udn thip hon
dang ké so v6i trung binh va thdp hon than mia
G céac vi tri khac (Sandhar, Shukla, & Sharma,
2002) [4]. Phuong an thiét ké bo phan bé ngon
dua trén nguyén ly tao ra bién dang uén cta
ngon mia vugt qua gidi han cho phép sé tach
dugc ngon mia khéi than ma khong phu thuc
vao chiéu cao ctia cay mia. B phan bé ngon
dugc lap néi tiép v6i bo phén lam sach 14 trén
LHM thu hoach mia.

bé danh khao sit va mdé phong qua
trinh bé ngon mia, can phai nghién ctiu dong
luc hoc qua trinh bé ngon mia. Két qua nghién
ctiu dugc trinh bay dudi day.

2. MO HINH NGHIEN CUU QUA TRINH
BE NGON MiA

2.1. Mot s6 nhan xét vé qua trinh bé ngon trén
dan thi nghiém

Két qua nghién ctiu cua nhom tac gia
[1] da dé xuat bo phan bé ngon dua trén bién
dang udn cta ngon mia dudi tic dung cua
thanh bé ngon. Trén cac thanh bé ngon lap cac
rdng cong tac co tac dung 16i ngon mia lén trén
hodc xudéng dudi, tao diéu kién cho thanh bé
ngon lam viéc. Nguyén ly lam viéc cua b phén
bé ngon dugc mo ta trén hinh la va 1b.
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Hinh 1. M6 hinh mé td bién dang ciia ngon mia

Qua thi nghiém xdc dinh déc tinh bién
dang udén ctia ngon mia, ta ¢6 mot s6 nhan xét
sau:

- Qua trinh bé ngon mia xay ra & dau
l6ng mia & dai sinh trudng ctia ngon mia.

- Viéc bé ngon mia & cac dot trén cung
rat kho thuc hién néu cic 16p 14 xanh van con
nguyén trén than mia. Trong truong hgp cac
16p 1a xanh van con nguyén trén than mia, khi
do6 long mia sé bi phd v& do hién trugt doc thé
ma khong bi bé gay.

- Quad trinh bé ngon mia xdy ra khi bién
dang ctia ngon mia vugt qua giéi han bén cua
ngon mia, ngay sau bién dang dan hoi, khong
c6 qua trinh bién dang chay.

- Bién dang udén ctia ngon mia t6i luc
bi tach khoi than kha 16n (trén 50% cta chiéu
dai), do d6 cacly thuyét bién dang dam dan hoi
voi gia thiét bién dang bé (khi bién dang dudi
5% ctia chiéu dai dam) khong thé ap dung dugc
cho cac nghién ctiu tinh toan ctia bién dang pha
hay ngon mia).

2.2. M0 hinh nghién ctfu qua trinh bé ngon mia

2.2.1. Phan tich qua trinh bé ngon mia trén
dan cong tdc

Qua trinh bé ngon mia trén dan cong
tac xay ra nhu sau:
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- Khi cay mia dugc cdp vao dan cong
tac, do van toc 16 cong tac cao hon nhiéu van
toc cua 16 kep, 1a mia bi 161 vé phia goc mia va
kéo giat ra khoi than mia.

- Cac la mia kho, la mia gia sé bi boc
khoi than trude tién. Cac la mia non & phan
ngon chi bi tach ra sau khi rang cong tac pha v&
lién két ctia be 14 v6i than vi thé phan 14 non &
ngon rat kho c6 thé tach ra khoi ngon mia.

- Do vén toc ctia 16 cong tac 16n hon
nhiéu so véi van téc cua 16 kep nén céc 14 non
phan ngon sé bi ddy ngugc lai phia goc. Mot
s0 la non sé bi rang cong tac cudn theo 16. Tuy
thudc vao xdc suit 14 cd thé bi kéo 1én phia trén
hodc phia dudi. Dong thoi véi 14, ngon mia
cling bi kéo theo (hinh 1a.) Qua trinh bé ngon
c6 thé xay ra ngay luc nay khi ngon mia bi kep
cting boi 16 kep nhu moét khép ngam va luc kéo
cta rdng cdng tac voi la mia du 16n dé€ bé gay
ngon mia.

- Trong truong hgp luc kéo la mia khong
du 16n, ngon mia c6 xu huéng uén cong vugt
vao vung va dép cta dinh thanh bat rang cong
tac. Luc nay, dinh cua thanh bat rang cong tac
sé tac dong truc tiép 1én ngon mia gay ra bién
dang uon (hinh 1b) va lam gay ngon mia.

D€ nghién ctiu qua trinh bién dang
ngon mia gay ra hién tugng bé ngon mia can
thiét phai xay dung md hinh tuong tac gitia cac
16 va ngon mia.

2.2.2. Cdc gid thiét khi xdy dung mo hinh

- Bién dang kéo dan ngon mia theo
chiéu doc truc so véi bién dang do mé men uon
la rat bé va c6 thé bo qua. Diéu nay c6 nghia
la chiéu dai duong trung binh cia ngon mia la
khong thay d6i trong mo hinh.

TAP CHI CO KHI VIET NAM, S6 3 nam 2022

- Luc tac dong ctia dinh thanh bé ngon
lén ngon mia vuong géc véi duong trung binh
clia ngon mia.

- Ngon mia c6 duong kinh khong doi,
la vét liéu déo va c6 mo dun dan héi khong déi
trén toan chiéu dai.

2.2.3. M6 hinh bién dang ctia ngon mia

Trén dudng dan hoi cia ngon mia xét
mot phan t6 cay mia c6 chiéu dai cung os
(hinh 2) cé chuyén vi goc ¢ véi khéi lugng
om = A.p _.0s.

Trong d6: A 1a dién tich mdt cit cta
phén t0;
p, - Khéi lugng riéng ctia ngon mia.

Hinh 2. M6 hinh dong luc hoc phan té ngon mia

- Toa d md rong S, khong trung véi toa
do xoy;

- Quan h¢ gitia toa do S va toa do xoy
dugc thé hién theo phuong trinh:

r:ix_c dF—S'
= o5 i ing

Cac luc tac dung vao phan t6 ngon mia
bao gom:

- Ung lyc tiép tuyén (cdt) & 2 mit clia
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phan t6 Q va Q + dQ;

- Ung luc phép tuyén 1én 2 mat cit ctia
phan t6 ngon mia N va N + dN;

- Ung luc m6 men uén & 2 mit cit M va
M + dM;

- Ap lyc dP tac dung lén chiéu dai ctia
phan t6, vuoéng goc véi phan 6, dP = p.ds.

Dbé xay dung mo6 hinh dong luc hoc ctia
phén t6, ta xem xét diéu kién can bing luc theo
cac phuong X, Y va mo6 men.

Chiéu theo phuong X, ta cé:

—N.cos(gﬁ!— d—s’) + Q.sin(;u—d—&} + (N + dN) cos(¢l+ 1—9}
a?
otz

d.
—N.cos go.cos(?w) — N sin w.sin(?(a) + @ sin (a.cas(?(a)— Q cos @.sin (?(a)+ (N

d
+ dN).cos @.cos (?(‘3 —

—(@+dQ)sm(§0+w) dP sin @ = én——

(@ de) _
— (N+dN)sing@. sm( (a) (@+dQ) sma;: cos( 2¢)

(@ + dQ)cos @. sm( W) dP sin @ = amatz

Thuc hién cac bién d6i dai s6, gia nudc
cac thanh phéan giong nhau trai dau, st dung
phép xdp xi cho thanh phén v6 cung bé (d¢/2)-
[sin(de/2)i=de/2; cos (de/2)i=1]- va bo qua cac
thanh phan vo cling bé bac cao, ta dugc phuong
trinh can bang luc chiéu theo phuong x.

—Nsin@.dp— Q cos 9.do + dN. cos 9—dQ.sin 0 — dPsin 9= dn 2= (1)

Chiéu theo phuong y:

—N.sln((a—% - Q.cos(aﬂ—d— N+ ,ﬂv)sm(gn%ﬂq +do) cas(¢+%¢)
az
a:?"

d d
—N.sin @.cos (Tw) + N.cos @.sin (;) — @ cos @.cos (;) — @ sin @.sin (?G’) + (N

d
+ dN).sin @.cos (?(a)

—dP.cos@p=

+(N + dN) cos @. sin (d%a) + (@ +dQ).cos @.cos (%W) — (@ + dQ@).sin @.sin (d?(a)

aZ
EN

dl d
2.N.cos @.sin (7;0) — 2.Q sin @.sin (?G’) + dN.sin @.cos (7(0) + dN.cos @.sin (?W)

d
+dQ.cos ¢.cas (?‘0)

—dP.cos@p= émn—

aZ
—dP.cosp= r}m—

d
—dQ. sin ga.sm( 5 Fr
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Thuc hién cac bién déi dai s6, gia nudc
cac thanh phan giong nhau trai dau, st dung
phép x4p xi cho thanh phan v6 cung bé (de/2)-
[sin(de/2)=de/2; cos(de/2)i= 1]- va bd qua cac
thanh phan vo cuing bé bac cao, ta dugc phuong
trinh can bang luc chiéu theo phuong y.

N.cosp.dp— Qsinp.dp+ dN.sin p+ dQ.cos p+dP.cosp= o‘mm, (2)
Két hgp 2 phuong trinh (1) va (2), ta

dugc:
8%x

—Nsing.dp— Qcos@.dp+dN.cos p—dQ.sing —dP sin ¢g= (,mF

N.cos@.dp— Qsin@.dp+ dN.sin @+ dQ.cos ¢+ dP.cos p= m—(?))

ar*

Trong do, dm la khoi lugng phan to;

g . z
d—r: va == 1a gia t6c clia phan t8 theo

chituXvay.

Thay dm = A.p_.ds vao hé phuong
trinh (3) va bién ddi ta thu dugc hé phuong
trinh:

— Nsin gpé@—0 cos@dp+EN.cos@p—80.sin ¢—dPsin ¢ = {pmcs a’_
‘e
e (4)
v
N.cospde—-Q

Chia hai vé€ ctia hé¢ phuong trinh (4) cho
os va bién doi ta thu dugc hé phuong trinh:

2
[——Q ] (@+N.%+pjsin(p:A.pm.a—f
os os Os ot
., (5)

oN (o0 . op oty
+ —=—=+N.—+ =A.p,—5
[as 0 jsm(p [as as pjcos‘p P

Dao ham phuong trinh trén theo s véi

Ax dy . N1 ew 0.
rang budc - = cos @:  —= = sin ¢ va bién déi

cac cong thuc ta thu dugc:
BZQ aN dp ap a%¢
—— —t—=—Ap —
FE asas+q(aw)+ +a P g2

8% ag @ a a ag 2
Bs: zaf g—@;—h’-(ﬁ —pf=—A.pm.(a—f] (6)
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Phuong trinh can bﬁng mo men:

1a@

— ris—l-@ds—l— El'f = (7)

ﬂr“

Trong d6, 0] la mdé men quan tinh cta
phantéd] = p ds [, Z*dA= p_Ids

Thay vao (7) sau khi loai bo nhiing thanh

A Ao 1A 89 4 2 _ 5
phén vo6 cung bé bac cao - 8s* =0, ta cé:
al
Theo ly thuyét co hoc ting dung ban kinh
cong p ctia phan t6 dugc tinh theo cong thiic:
J"’I
B ES'{S

1
o

Trong d6: M - M6 men uén tac dung 1én
phan to6;

E — M6 dul dan hoi ctia 16ng mia tai diém
dang tinh;

I - M6 men quan tinh clia mét cat ctia
phan to.

Quan h¢ gitia ban kinh cong ctia dudng
dan hoi tai di€ém dugc tinh va chuyén vi goc dugc
tinh theo quy luét hinh hoc:

1_dg

o oz
Thay vao phuong trinh (8) ta ¢

E, I £fi0= mfﬁ (9)

Trong cac bai toan dao dong thanh do
chiéu dai thanh 16n hon rat nhiéu chiéu cao ctia
thanh nén thanh phén vé€ phai ctia phuong trinh
(9) thudng co gid tri rat nho va c6 thé bo qua [5].
Nhu véy, ting luc Q va cac dao ham cuia n6 theo
s c6 thé tinh toan theo cdng thic:

9 _ _p P 0
B3 E "85t 852

Q=- z— I.g(IO)

Thé cong thitic (10) vao (6), ta co:

e aNaw p_ e
“Elgat s Bl (aw) a_ 75~ APmga (@)
gﬂ.ggf.g_jf.g_ng;.(g)‘ -N(2) - p2e= a2y (11)

Day l1a hé phuong trinh dao ham riéng
v6i 2 dnla N va o.

Phuong trinh (11.b) la phuong trinh vi
phén bic 2 theo s v6i dn s6 la N, qua d6, ta c6 thé
xac dinh dugc N khi biét gia tri cia goc ¢ va vin
toc goc 0¢/ot tai thoi di€ém da cho. Phuong trinh
(11.a) la phuong trinh vi phan theo thgi gian véi
an sO ¢ khi da biét cac gia tri ctia goc ¢, van tdc
gbc 0¢/at va ting luc N tai thoi diém da cho. St
dung phuong phap runge-kutta[2],[6]dua trén
phan mém md Matlap[7] d€ giai cac phuong
trinh vi phén & trén.

a) Diéu kién bién

1. Tai s = 0. Cay mia dugc kep dang ngam

¢, =0;
x
néniz=5=0)=0
8%y _ _
a5 (s=0)=0

Tt phuong trinh(9), ta cé:

Ny _ =
k] Q. k] D (12)
E‘Gn E'c?n

8%

Thé phlio’ng trinh (10) vao (6) ta cé

a @, 98,
= " an L =0
z
Z?‘=ﬂ:%=ﬂ
2.TaiS=L N =0; (13)
@Q=0;
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a @
0,22 =0;

3. Tait=0 % = Vs

b) Diém dat luc

Trong mat phdng thing dting doc chtia
hé truc toa do XOY, quy dao chuyén dong cua
cac diém tai dinh cua thanh bat ring cong tac
lamot dudng tron c6 tam ¢ dinh véi ban kinh
R. Nhu vdy toa d6 diém dit luc tdc dong ctia
thanh bat rdng cong tac va ngon mia dugc tinh
theo cong thtic sau:

Xp=x.tR.cos@

Yr =¥t R.sing@, (14)

Trong dé: ¢, 1a goc quay ctia 16 cong tdc;
X, ¥, — toa dO clia tdm 16 cong tac.

béy chinh la rang budc ctia phuong
trinh duong dan hoi. Pudng phai di qua diém
(X;» ¥;) chinh la toa d6 ctia cdc dinh thanh bat
rang cong tac.

2.2.4. Diéu kién bé gay ngon mia

Ung sudt tai mot mat cat bat ki diém
nao cta ngon mia dugc tinh bao gém 2 thanh
phén: Ging sudt uén va ting suit nén. Ung suit
uon phén bo doéi xting so véi tam cula tiét dién
cay mia. Gia tri tuyét doi ctia iing suét phia trén,
phia dudi dugc tinh theo cong thic:

Gia tri tuyét doi ctia ing sudt mit trén

M g 4.
los|= T2 s

(15)

Gia tri tuyét d6i ctia ing sudt mat dudi

M d, N

(16)

z
2 medg
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Trong do: d_la dudng kinh 16ng mia tai
diém dang xét.

Ngon mia thong thudng sé bi bé gay &
vong sinh truéng va nhu nhédn xét & trén, vat
liéu than mia & day la loai vat liéu gion do do
qua trinh bé gay sé khong qua giai doan bién
dang déo va & vung ting sudt kéo vi thé diéu
kién bé gay ctia than mia la khi tng suat kéo
vugt qua gidi han bén hay

M d
0 :Tn-cﬂ—‘s—|—d1.n-:

N
— ?ﬂ'? = [ﬂk] (17)
Trong dé: [o; ] 1a ing sudt bén kéo ctia

vong sinh trudéng.
2.3. Khao sat mo6 phong qua trinh bé ngon mia
2.3.1. Khdo sdt qud trinh dong

St dung phan mém Matlab [3] giai hé
phuong trinh vi phan mo ta bién dang cta

ngon mia (hé phuong trinh 11), thu dugc két
qué thé hién trén hinh 3, 4, 5.

0.35
S i i j
i i i i
""""" R e T
i i i i
] - RUUP R SRR SR SSPRRTU S JAR
i i i ;
. i i i i
8 S J - e
i i i i
i i i [
i i i i
E paelcccncncs T e mmmmme [0 e e mm e
- U i i i
i i i i
i i i [
__________________________ bssssssndesssssnad
i i i [
: i i i
: e i )
Y -] T T T T Apepapp R t N — L —
4 i i i
/ i
| I - e P [— R A——
‘ h
i
i [ [] 10

Hinh 3. Dich chuyén ciia diém cudi ngon theo thdi gian
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Hinh 4. Dich chuyén thang diing theo chiéu dai ciia
ngon mia & cdc thdi gian khdc nhau

Miar, Nm

A00 L L i i

[1] 003 0.1 019 02 023 03

Hinh 5. Sy thay doi ciia mé men udn theo thdi gian &
cdc diém khdc nhau trén chiéu dai ngon mia.

Qua hinh 4 va 5, ta thiy rang & giai doan
dau qua trinh dong tac dung vao ngon mia sé
lam cong ngon mia tai dung vi tri dap va & day
c6 md men uo6n 16n nhat. Tuy nhién, theo thoi
gian cac luc quan tinh cua qua trinh dong so
v6i mo men dan hoi sé khong dang ké va qua
trinh udn gan giéng véi qua trinh uon tinh.

2.3.2. Khdo sdt qud trinh tinh
a) Phuong trinh mo ta bién dang tinh

bé don gian qua trinh tinh todn ta cé
thé st dung qua trinh uén tinh dé€ khao sat qua

trinh uén ctia ngon mia véi sai s6 khong l6n.

Tu phuong trinh (5) véi gia toc

#%x aty ,aN a@_
ﬁ—ﬂ;az—ﬂtaCOE—QE—ﬂ
2, e, _

SHNZ4p=0 (18)

Két hop véi phuong trinh (11) ta cé

anN 8%p dp
— 1 E_IL — =
ds +E ds? ds

as a
—531.§+N.f+p =0 (19)

béy la phuong trinh vi phin v6i 2 &n N
va ¢ voi diéu kién bién:
1. Tai s=0; ¢p=0.

2. Tai diém tac dung luc cta dinh thanh bé
ngon lén ngon mia s=S;

E1S% _ §
Os*
& F
N=0; Q=F hay qr:F =—_ (20)
Os* El
w2l _g
Os

LucFvadé dai S, phdi théa man phiong
trinh (20).

b) Két qua khao sat qua trinh bién dang tinh

Giai hé phuong trinh vi phan mo ta bién
dang tinh ctia ngon mia (hé phuong trinh 19), ta
c6 thé khdo sat anh hudng ctia cac yéu t6 nhu:
ban kinh vong tron dinh thanh bé ngon R , vi tri
ctia 16 bé AX =X -R va Ah =d -R,t6i ing suat
udn 16n nhit cia ngon mia. Két qua thé hién
trén hinh 6, 7, 8.
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a 0.7 0.2 0.3 0.4 0.5 0.6

Xm

Hinh 6. Bién dang ctia ngon mia & cdc géc quay khdc
nhau cua thanh bé ngon

100
=&l
200
=50

) — aug

1
e 018 e Uz d Laa 0.4
AR,

Hinh 7. Anh hudng ciia AX, vi R khdc nhau tdi
1ing sudt cuc dai

Theo hinh 6, tai moéi gia tri ctia R, thi
ling sudt cuc dai nghich bién véi AX . Diéu nay
c6 nghia néu khoang cach tii 16 cong tac dén
16 kep cang nhé thi ting sudt cuc dai cang tang.
Dong thoi khi R, tang thi ing sudt cyc dai cling
gidam d6i véi vung gid tri nhé cua AX,. Tuy
nhién trong thuc té khong thé gidam AX, qua
nho vi khi dat gia tri __thi diém “mit tring”
(diém dé gay nhat cua ngon mia) da vugt qua
diém kep. Gia tri ctia AX, can dugc xac dinh
bang thuc nghiém dé€ vi tri kep (noi cé ting suit
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cao nhat) gan véi “mdt trang” nhat.
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Hinh 8. Anh hidng ciia R ,VOi cdc gid tri khdc nhau
ctia Ah tdi ting sudt cuc dai

Theo hinh 7, tai khodng gid tri R, =
140+200mm thi ting suat cuc dai dat gia tri 16n
nhat. V6i moi gid tri ctia Ah, thi co 1 gid tri cta
R, ma & do ting sudt dat cuc dai. Tuy nhién dé
dam bao két cau may phu hgp, chung to6i lua
chon R, =150mm va khi d6 Ah, = 60mm.

3. KET LUAN

1) ba x4y dung dugc hé phuong trinh vi
phan qua trinh uén dong (phuong trinh 11) va
udn tinh (phuong trinh 19) ctia ngon mia khi
6 tac dong ctia 16 bé ngon. Trén co s& do cd thé
xac dinh dugc tng suat uon ctia ngon mia khi
c6 tac dong cuia 16 bé ngon.

2) Qua khao sat qua trinh u6én dong cho
thdy, m6 men udn ctia thin mia & thoi diém
dau va dap nam & diém va dap va kéo dai khong
lau, sau dé qua trinh u6n khong qua khac biét
so v6i qua trinh tinh. Diéu nay cho phép st
dung qua trinh u6n tinh dé khao sat qua trinh
udn ctia ngon mia véi sai s6 khong 16n.

3) Dua vao phin mém dugc thiét lap
trén Matlab, tién hanh khao sat anh hudng mot
sO thong s6 nhu duong kinh 16 bé, chiéu cao
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16 bé, khoang cach tii 16 bé t6i diém kep cay
t6i ting suat bé ngon. Qua dé xdc dinh dugc R,
=150mm; Ah, = 60mm, day la co s& dé thiét
ké, ché tao dan thi nghiém va tién hanh nghién
ctu thuc nghiém nham xac dinh cac thong s6
khac. %
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