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TOM TAT

May lam sach nilon theo nguyén ly dap
— hat 1 loai thiét bj dung dé téach va phan ly
cac thanh phén khac bam vao bé mét tui
nilon hay c6 |1&n trong khéi nilon nhdm phuc
vu céng nghé téi ché nilon. P&y Ia loai méy
lam sach nilon 14n déu tién dwoc chinh nhém
tac gid nghién ciru, céng bé trong bao céo
téng két dé tai khoa hoc cép Thanh phé H6
Chi Minh (ndm 2013 — 2014) da nghiém thu:
“Nghién ctru may lam sach nilon theo
nguyén ly dap ri trng dung trong céng nghé

tai ché nilon tir nguén réc thai”. Bai b4o nay
l&n déu tién trinh bay mét cach chi tiét
phwong phap xay dwng hé phuwong trinh vi
phan mé té dong lwc hoc khdi nilon trén bé
mat rdng dap cua may lam sach nilon theo
nguyén ly dap — hat. Muc dich nghién ciru fa
ldp hé phuwong trinh vi phan chuyén déng
cta khéi nilon dang ndm trén bé maét réng
dap. M6 hinh toan hoc mé phéng sw chuyén
doéng cua nilon trén bé mét réng dap duoc
xay dung theo nguyén ly D’Alembert.

Ter khéa: May lam sach nilon theo nguyén Iy dap — hat; réng dép; khéi nilon trén bé mét
réng dap; mé hinh toan hoc mé phdng sw chuyén déng cta khéi nilon trén bé mét réng dap.

1. TONG QUAN

May lam sach nilon theo nguyén ly dap — hat
12 loai thiét bi ding dé tach va phan ly cac thanh
phan khac bam vao bé mit tai nilon hay c6 1dn
trong khéi nilon phuc vu cong nghé tai ché nilon.
Pay la loai may 1am sach nilon lan dau tién dugc
chinh nhém tac gia nghién ctru, cong bd trong béao
céo tong két dé tai khoa hoc cap Thanh phd Ho
Chi Minh (nim 2013 — 2014) d4 nghiém thu:
“Nghién ciru may 1am sach nilon theo nguyén ly

dap rii tng dung trong cong nghé tai ché nilon tir
nguon rac thai” [1]. Do may 1am sach nilon theo
nguyén ly dap — hat c6 nguyén ly lam viéc mdéi
va lan dau tién cong bd nén nhiéu van dé vé co s&
ly thuyét trong d6 c6 qua trinh dong hee hoc khéi
nguyén liéu nilon trong budng 1am sach ctia may
chua duoc nghién ciru hay 1am ré.

Do d6 cac nghién ctru dong luc hoc khéi
nguyén liéu nilon trong may lam sach nilon theo
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nguyén ly dap — hat mang tinh méi, c6 y nghia
khoa hoc va tinh cap thiét.
2. PHUONG PHAP NGHIEN CUU
2.1. Péi twong 1am sach va phan loai

Réac thai nilon dang tdi phan tach tir rac thai
sinh hoat.

2.2. M6 hinh may lam sach nilon 1am viéc theo
nguyén ly dap — hut MLSNLK - 30

May lam sach nilon 1am viéc theo nguyén ly
dap — hut c6 so d6 cAu tao nhu hinh 1. Ré to dang
hinh tru, trén ¢ gan cac ring dap dang ring ban
phing bé tri theo dwdng ren vit va hop voi truc
may (hay duong sinh cua r6 to) mét goc a. Phia
cudi 16 to bd tri cac canh 1am viéc nhu mot quat
ly tdm. R& to nhan truyén dong truc tiép tir dong
co dién bang b truyén dai. Bao quanh rd to phan
phia dudi truc 1a mang tréng. Mang tréng dang
méng sang gém cac thanh thép gan han véi nhau
tao thanh cac 15 sang hinh chir nhat dé cac thanh
phan khac (khong phai nilon) chui qua. Gitra dinh
ring voi bé mat mang sang la khoang khong gian
thuc hién tiép tuc qua trinh tach va phan ly cac
thanh phan khac qua méang sang.
2.3. Qua trinh lam viée

Khi 16 to quay, cac rang dap vao khdi vat
lidu (rac thai nilon) s& tao ra cac xung lyc dé
thang lién két ctia cac chat bam vao bé mat cac

phan tir nilon. Pong thoi dudi tac dong ciia ring
dap va luc hut day cua quat ly tam 1am cho khéi
vt liéu dap chuyén dong. Theo Nguyén Vin Huu
(2000) [2] thi chuyén dong nay c6 dang quay tron
kiéu xodn bc¢ tao nén sy truot giira cac 16p vat lidu
V6i nhau va trugt véi bé mat mang sang. Chuyén
dong cua khoi nilon trong budng dap nhu vay s&
lam céc thanh phan khac bam vao hay c6 trong
khéi tich ra va ly tdm qua 16 méang sang dé ra khoi
budng 1am sach.

2.4. Cé4c gia thiét

Qua trinh nghién ctru c6 cac gia thiét:

+ Van tbc cua tréng quay khong d6i o =
const;

+ Tinh chit ctia khéi réc thai nilon trong
budng dap la dong nhit hay khéi luong riéng, hé
s ma sat,...& cac vi tri ciia khéi rac thai nilon déu
gidng nhau;

+ B0 qua su tac dong twong hd cua khéi rac
thai nilon trudc va sau;

+ Quy chuyén dong cua khdi rac thai nilon
¢6 khéi lwong m vé chuyén dong cua khéi tam.

+ Pé don gian hoa bai toan, bo qua tac dong
khi dong do rang (hay canh) dap va quat ly tim
tao ra khi khéi nilon con & viing bi cac rang dap
phia trudc che khuat.

Cira ra nguyén licu
sau khi 1am sach

Rang dip | 1 Cénh quat
&2
Roto y
O =
i Ludi sang
Cira cung cap //l
X

Hinh 1. M hinh may Iam sach nilon tir nguén rac thai MLSNLK — 30
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2.5. Phuong phap xdy dung phwong trinh
dong lwe hoc

Xac dinh vi tri cia khéi nilon theo cac quan
hé hinh hoc, lugng giac va hinh hoc giai tich.
Phuong trinh chuyén dong cho phan tir c6 khoi
Iwong m khi chiu tac dong cua cac ngoai lyc tac
dong 1én dugc xay dung theo nguyén ly Daldampe
[2,3].
3. KET QUA
3.1. Vi tri va cac thdng s cia ring dap

Ring dap dang ring phing, goc nghiéng cua
ring dap (goc hop boi giita véc to phap cia bé
mit rang va truc trong dap o) 12 (90° - @). Bé mat
ring vudng goc véi mat phang tiép tuyén voi bé
mit trong tai diém tiép xtc. Chon hé toa do
nghién ctru voi mat phiang rang chinh 13 mat
phang toa d6 Ozy nhu hinh 2.

zZ

Hinh 2. So @b b6 trf rang trén tréng dép.

3.2. Nghién cru xay dung phwong trinh djng
lwe hoc ciia khéi nilon trén bé mit ring dap
3.2.1. Bai toan

Xét mot khdi lugng nilon m nam trén bé mat
ring dép c6 toa d6 (X, y, z) tai thoi diém tréng
(hay rang) quay quanh truc trong 1 géc ¢ (hinh
3). Nhiém vu cta bai toan la xay dung hé phuong
trinh vi phan mé ta chuyén dong cua khdi nilon
trén bé mat rang dap.

Hinh 3. H¢ luc tac dong 1én khéi nilon trén bé mat
rang dap.
3.2.2. Hé lue tac dong 1&n khéi lwong nilon xét

Hé luc ’téc dong (voi hé toa dd nhu trong
hinh) [én khoi luong nilon m nam tai vi tri M bao
gom :

+ Trong luc P:

P =m. g, trong d6 g — gia tdc trong truong,
g =9,81 m/s.

Theo toa dé da chon [Oxyz] bang cac quan
hé hinh hoc khong gian va luong giac dé rang xac
dinh céc cosin chi phuong ciia véc to gia toc trong
truong g, dé tir d6 xac dinh thanh phan trén cac
truc toa do cua §:

g(g.cos o .Sin @;—g.sin o.sin @; g.cos.( 7 — @ )) (1)

Nhu vdy cac thanh phan cia trong luc theo
cac truc toa do 1a :

ﬁ(m.g.cos a .Sin ¢;—m.g.sin a. sin @;m.g.cos.( = — @ ))

()

+ Luc Coriolis Per do chuyén dong tuong déi
cta khoi nilon trén bé mat canh dap va chuyén
ddng kéo theo quanh truc tim tréng gdy nén P.

Gia tri luc Coriolis P tinh theo cong thic:
Pop =2.M& AV, =

i k

—

2.m.| w.sina  w.coso 0

0 Vi .sind V| .c09J
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= 2.M.Vi.@.cosa.Ccosf.i — 2.m.v,.@.sina.cosb.j +
2.mVv,.w.sina.sinf.k 3)

Cac thanh phan cua luc Coriolis Pe:

E’;r(z.m.v..w.cow.cos@;—z.m.w.w.sina.cos@;
2.m.v,. w.sina.sinf) 4)

Trong d6: 0 la goc hop béi gilra vée to van
téc khéi nilon tuong ddi trén bé mat canh dap vai
chiéu duong truc Oz.

+ Lyuc ly tam Pyr do khéi nilon m quay
quanh truc tim trong cling voi canh dap gay nén:
P,r =m.w?. B, trong d6 p 1a khoang cach tir
khéi nilon dén truc tim hay ban kinh quay cua
khéi nilon véi tryc tréng.

Bang cic quan hé hinh hoc khong gian va
lugng giac dé dang xac dinh toa do cho cac dau
mut ban kinh quay O,M = g trén hé toa do Oxyz
nhu sauw: diém géc (hay tim quay) O
(y.cosa.sina; y.cosa; —r), diém dau mut M (x; y;
2). Do xét khéi nilon nam trén bé mat canh dap,
nén toa do theo truc Ox cua diém M bi“mg 0 hay
M (0; y; z). Tir toa d6 diu mut ban kinh quay
OZ—M), theo [4] xac dinh dugc ¢6 sin chi phuong
ciia véc to ban kinh quay 0, M Va cac thanh phan
cia ban kinh quay 0, M &

0,M = p.(x=y.cosa.sinay.sin2a;z+r). (5)

Do dai ban kinh theo [4]:

p = \/x2 - X.y.sin2a + y2.sin2a +(@z+ r)2
(6)

Trong d6: r — béan kinh tréng.

Céc thanh phan caa luc ly tdm trén céc truc
toa do la:
|5LT (M.a? X — m.a?y.cosa.sing; m.a?.y.sin’a;
m.a?z+ M. r). )

+ Phan lyc phap tuyén N va lyc ma sat

Chiéu céc luc tac dong 1én phuong Ox dé xéac
dinh phan Iyc phap tuyén N. Ta c6:

N = Py + P + Purx (8)
Theo céc biéu thirc da dan (2), (4) va (7), ta
co:
Px=m.g.cosa.Sing; Perx = 2.M.V}.@.C0S.C0SH ;
PLrx= M.@?.X — M.a?y.cosa.sina.

Khi do:
N = m.g.cosasing + 2.m.v;.@.COSa.COSO —
m.a?.X — M.a?y.cosa.sinc . 9)

Va lyc ma sat:

F=1fN=fm.(g.cosa.sing + 2.v;.w.c0Sa.c0SO —
@ X — afy.cosa.sina).

(10)

Hinh chiéu luc ma sat 1én cac truc toa do 1a:

Fy = f.m.(g.cosa.sing + 2.vi.®.c0sa.c0SO — a.X

- @’y.cosa.sina).siné.
(11)
F,= f.m.(g.cosa.sing + 2.vi.».c0sc.c0SO — X —
@y.cosa.sina).coso.
(12)

+ Luc hut khi dong sinh ra do tac dong cta
quat ly tdm dat ¢ cudi budng 1am sach tac dong
1&n khéi nilon khi dang nam trén bé mit ring c6
thé bo qua vi trong ldc nay khéi nilon bi chinh
cac rang dap “che”.

3.2.3. Lap phwong trinh vi phan chuyén dong

Theo nguyén ly D’Alembert [3] lap duoc
c4c hé phuong trinh vi phan chuyén dong cua
khéi nilon m trén bé mat rang nhu sau:

2
a7y
m.dtizzpy-‘-Pcry-‘-PLTy—Fy
dzz
m.dt72=PZ+Pcrz +P|_TZ _FZ
(13)

Thay cé4c gia tri cua cac thanh phan lyuc tac
dong vao khéi nilon m vao hé phuong trinh (13)
ta duoc:
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d2

dt

<

= —0.c0sa.sinp — 2.v| .w.sinc.cos 0 + w2 .y.sinza

N

- f.(9.cosa.sing + 2.v| .w.cosa..cos 6 — X.w2

- y.w2 .cosa.sina ).sind

dzz . . 2

d—z =g.c08(w —¢)+2.vj.0.sinasind+w” .(z+1)-
t

f.(9.cosa.sing + 2.v| .w .cosa .c0S 6 — x.w2

- y.w2 .cosa.sina ).c0s @
(14)

Diéu kién dau cta hé phwong trinh vi phan
(14) xét khi thoi gian bét dau khéi nilon dugc nap
va nam trén bé mat tréng & chan riang dap t = 0.
Tuong ung:

dy

yo=0vaY=0;z0=0va%_4. (15
dt dt

Vian tbc dich chuyén cta khéi nilon xét v;
trén bé mit rang dap ¢ bat ky thoi diém nao déu
c6 thé xac dinh theo biéu thirc:

(16)

Goc hudng chuyén dong cua khéi nilon tai
diém M 14 0 c6 thé xac dinh bang biéu thirc:

tam =2 a7
dx

4. THAO LUAN

Thanh phan chuyén dong theo hudng Ox
khong xuat hién trong cac hé phuong trinh vi
phéan (13) va (14) vi tong cac thanh phan lyc tac
dong theo chiéu truc Ox 1&n khéi nilon bang 0.
Qué trinh 1am viéc khéi nilon duoc xét nam ngay
trén bé mat rang. Thuc té ¢ thé xay ra, khdi nilon
bi tac dong “ném” ra khoi rang.

Hé phuong trinh vi phan (14) Ia phi tuyén va
la hé khong kha tich nén khong cho loi giai ding
[4]. Vi viy chi c6 thé giai hé ndy bang phwong
phdp gin dung theo phwong phap sb (thi du
phuong phap Runge - Kutta) cho timg truong hop
riéng biét.

5. KET LUAN

Khéi nilon nam trén bé mit rang dap chiu
tac dong cua trong luc va cac luc sinh ra do
chuyén dong quay cua tréng dap nhu luc Coriolis,
luc ly tam, Iyc ma sat. Vé mat Iy thuyét khéi nilon
khi nam trén bé mit rang dap khong c6 xu hudéng
nhay khoi ring ma chuyén dong truot nhau trén
bé mit rang. Qua trinh truot ndy lam cho céc
thanh phan khéc co trong khéi nilon bj phén tach.

Hé phuong trinh vi phan dic trung cho
chuyén dong cua khéi nilon trén bé mit rang dap
1a hé phuong trinh vi phan phi tuyén khong c6 16i
giai dung ma chi co thé giai bang phuong phap
gan ding.
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Development of differential equations to
represent the motion of the mass of plastic
bags waste on threshing tooth’s surface in
plastic bags cleaning machine under
threshing — sucking principle
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ABSTRACT

Plastic bags cleaning machine under
threshing - sucking principle is the machinery
used for separating and segregating other
components attaching to the surface of
plastic bags or mixed in the mass of plastic
bags for the plastic bags recycling
technology. This is first type of plastic bags
cleaning machine studied and published by
authors in a report of summarizing scientific
topics of Ho Chi Minh City (2013-2014)
accepted: "Research on plastic bags
cleaning machine under threshing — shaking
principle to apply in recycling plastic bags
from waste". This article first presents in

detailed the development method of
differential  equations  describing  the
dynamics of the mass of plastic bags on
threshing tooth’s surface of plastic bags
cleaning machine under threshing — sucking
principle. The purpose of study is to
determine the mechanisms of separating
different components as the mass of plastic
bags that located on the flat - bar tooth's
surface. Mathematical model simulates the
movement of the plastic bags on the flat - bar
tooth's surface developed according to
D’Alembert’s principle.

Keywords: plastic bags cleaning machine, threshing — sucking principle, flat — bar tooth,
dynamics, the mass of plastic bags on the threshing tooth’s surface.
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