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Hé thdng san xuét tw dong da va dang dwoc ap dung trong san xuét hién dai & Viét Nam
cling nhu trén thé gidi. Viéc tiép can véi cac hé thdng nay sé gitp sinh vién hiéu hon vé
nguyén ly hoat déng, cach thirc van hanh, diéu khién ciing nhw 1ap trinh. Hién nay, viéc
trang bi hé thdng san xuét tw dong da dwoc cac trwong quan tam va dau tw. Tuy nhién, voi
sb lwong Ién sinh vién va hé théng dwoc trang bi chi cé thé ap dung cho mét loai san phém
cb dinh nén chwa dap trng dwoc nhu cau clia dao tao. Bai bao nay trinh bai vé viéc tinh toan
thiét ké mot hé théng chiét rét tw dong theo modul véi cac théng sb ky thuat dap ing duoc
yéu cau clia mot hé thdng san xuét ty dong trong thuc té cling nhw gitp giam tai dwoc sinh
vién hoc tap tai phong thuc hanh ciing nhw cé thé tiép can dwoc véi mot hé thdng san xuét
m&i. Mot hé thdng chiét rét tw dong véi cdng suét 1000 chai/gity, véi cac modul cip nap, cap
chai, béng tai, chiét rét, dan nhan, déng I6c cé thé hoat dong riéng biét cting nhw két ndi voi
nhau dé tao ra mét hé théng hoan chinh. Ngu®i hoc cé thé van hanh, 1ap trinh cling nhu két
ndi cac modul trong hé théng

Hé théng san xuét tw ddng, modul, chiét rét tw ddng, giang day, ap trinh diéu khién.

Automated production systems have been and are being implemented in modern production
in Vietnam as well as worldwide. Accessing these systems will help students better
understand the principles of operation, operation and control methods, as well as control
programming. Currently, the installation of automated production systems has been a focus
and investment for university. However, with a large number of students and the system
being equipped to apply only to a specific type of product, it has not yet met the training
needs. This article presents the calculation of designing a modular automated production
system to reduce the workload for students in practical rooms and allow students to access
a new production system. An automated filling system with a capacity of 1000 bottles/hour
with modules include cap feeding, bottle feeding, conveyor, filling, labeling, and packaging,
which can operate independently as well as connect to each other to create a complete
system. Learners can operate, program, and connect the modules within the system..

Automated production system, module, automatic filling, teaching, control programming

1. DAT VAN DE xuit hién dai xuit hién ngay cang nhiéu.
Ngay nay, su phat trién cong nghiép héa hien  Trong cdng nghiép san xuat thuc pham, db
dai hoa cua thé giéi va nuéc ta ngdy cang  udng, my pham thi cac hé thong chiét rot tu
dugc day manh. Tai Viét Nam, cac khu cong ~ dong da va dang dugc ngay cang quan tam va
nghiép ¢ céac thanh phd véi cac nha may san  ung dung rong rai [4].
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Nguén nhan luc c6 trinh do cao véi céac kién
thc cap nhat c6 thé van hanh, bao tri bao
dudng thiét bi san xuat tu dong néi chung va
cac hé thng chiét rot ty dong néi riéng dang
tré nén cap thiét. Bé dap ung nhu cau do, cac
treong dai hoc va cac co so dao tao can tién
hanh thay d6i, cap nhat chuong trinh dao tao
thuong xuyén va dong thoi khdng nging
trang bi thém cac may moc thiét bi, mé hinh
cé tinh tu dong hoa va tiém can hoac tuong
dwong véi thiét bi san xuét thuc té giap nguoi
hoc c6 thé tiép xdc véi thiét bi ngay trong moi
truong giang dudng dam bao chuan dau ra da
cam két.

Hé thdng chiét rét tu dong 1a mot hé théng san
xuat tu dong duoc thiét ké theo cac modul
riéng biét. Hé thong nay co cau tao bao gom
cac modul bang tai, cAp chai, cip nip, chiét
rét, dong nap, dan nhén, diing 16c dam bao
day da mot quy trinh san xuat nuéc déng chai
tu dong. Ngoai ra, hé thong nay ciing dugc
thiét ké ché tao véi muc dich phuc vu dao tao
cac hoc phan Iy thuyét va thuc hanh tai cac
truong dai hoc, qua d6 gitp ngudi hoc cé thé
tiép can ciing nhu tham gia lap trinh, diéu
khién, van hanh mot hé thdng san xuat tu
dong thic té [2].

2. TINH TOAN THIET KE CAC MODUL CUA
HE THONG CHIET ROT

Dé thiét ké mot hé théng chiét rot tu dong véi
ning suat 1000 chai/h. Hé théng dugc tinh
toan theo dang modul doc 1ap, mdi modul cé
thé hoat dong riéng biét cling nhu két ndi
thanh hé théng tu dong.

2.1. Modul cap chai

Bang 1. Théng sé dau vao modul cép chai

STT | Théng sé dau vao Bon | S0
Vi lwgng
1 SO lu:cy[]g crlgl trén Céi 100
bang tai

Pon S6

STT .
Vi lwgng

Théng s6 dau vao

2 | Trong lugng 01 chai g 100

3 | Tbng trong lugng kg 10

Chiéu cao phédu dam bao chai ¢ thé chua
trong phéu khéng bi roi ra ngoai. Chiéu cao
phéu lya chon h,=330 mm.

Puong kinh phéu chira [3]:
D =_" (1)

Vi V,, la thé tich cta phéu,

Thé tich phéu chira c¢6 thé chita duoc 100
chai.

V= 100x330= 33.000ml
Thay vao (1):

D= %: 100 cm=1.000 mm

Pudng kich dia xoay cuia hé thong:

D= Dp— 2 (dc+dy) 2
V6i Dg: duong kinh dia xoay;

dc: duong kinh chai, d.= 60 mm;

dy: khoang khe ho tir dia xoay dén thanh phéu,
dx =5 mm.
Da = 1000 — 2.(60+5)= 870 mm
Chiéu cao cua dia:
h
ha :—p:@:ﬂOmm
3 3

Vé6i mam xoay dugc ché tao bang vay liéu
thép, khéi luong duoc xac dinh.
Mumx = V4x7,85x1073
= 870%110x7,85x107° = 7,51 kg
Cong suat can thiét ciia dong co 1a [1]:
Fv
1.0007

ct—

@)

10
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~ (10+7,51)x9,8x3,5
° 1.000x0,99

=0,606 kW

2.2. Modul cap nép

Bang 2. Thong sé dau vao modul cap nap

STT | Théng sé dau vao Bon | So
Vi lwgng
1 SO lugng nap chai Céi 100
trén modul
5 Trong luqng 01 nap g 20
chai
3 | Téng trong lugng kg 2

Modul cdp nip dam bao cho 100 chai trén
bang truyén va sé nap chai du trix, sé luong
nap chai trén modul 1a 200 chiéc. Khdi luong
1 chiéc 1a 20 g, tong khdi luong nap chai 1a
2 kg.

Chiéu dai bang tai duoc xac dinh[3]::
N, x D,
Zl

th = (4)

V6i, Np: 56 nép chai, N;=100;
De: duong kinh nép chai, D.=28 mm;
Z: s6 hang nap chai trén bang tai, Z,=5.

_100% 28

Lyt = =560mm

Chiéu rong bang tai dugc xéac dinh:
B = DcxZ+ 2XDy (5)
Voi, Z : $b lép trén 1 hang, Z:=5;

Dy khoang cach tir nip chai dén thanh,
Dy=10 mm;

B=28x5+2x10= 160 mm.

Fv
1.0007

_ (1+0,636)x9,8x3,5
1.000x 0,99

(6)

ct—

=0,057 kW

ct

2.3. Modul bing tai dau vao

Bang 3. Thong sé dau vao modul bing tai

dau vao
STT | Théng s6 dau vao Don S0
Vi lwgng

1 So lugng chai trén Céi 100
modul

5 Trong luqng 01 g 100
chai

3 | Téngtrongluong | kg 10

Chiéu dai bang tai 1a[3]:

Low= Nexd. (7
Véi Ne: s6 chai N:=100

L= 60x100= 6.000 mm

Lya chon con lan hai dau bang tai voi duong
kinh Dg =50 mm.

Chiéu dai day dai 1a:
Ls=2XLynt D =12.100 mm
Chiéu rong bang tai:
B = d.+2xby (8)
by: khoang cach tir chai dén thanh, b,=20 mm
B=60+2x20= 100 mm
Chiéu day bang tai chon h = 2 mm.
Khdi luong bang tai:
Mpn= BxhxLgx1,7x10° = 4 kg
Cong suat can thiét cua dong co 1a:
Fv

Khéi lwong cuia dai bing tai o= 1.0007 ©)
— -3
Mpi= BxhxLpx1,7x107= 0,636 kg (1+4)x9,8x3,5 0173k
Cong suat can thiét ciia dong co 1a [1]: “T 1.000x0,99
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2.4. Modul bang tai dau ra

Bang 4. Thong sé dau vao modul bing tai dau

STT | Théng sé dau vao Bon | S
Vi lwgng
1 So lugng chai trén Céi 100

modul

2 | TronglugngOlchai| ¢ 600

3 | Téngtrongluong | kg 60

Chiéu dai bang tai Ia[3]:
Lptr = NcXxd,

Véi Nc: s chai N.=100
Ly = 60x100= 6.000 mm

Lya chon con lan hai dau bang tai voi duong
kinh D¢ = 50 mm.

Chiéu dai day dai la:

Ls=2XLyyt+ Dg =12.100 mm

Chiéu rong bang tai:

B = d.+2xby

by: khoang cach tir chai dén thanh, b,=20 mm
B = 60+2x20 =100 mm

Chiéu day bang tai chon h= 2mm.

Khéi luong bang tai:

Mpn= BxhxLgx1,7x10°= 4 kg)

Cong suat can thiét caa dong co 1a:

Ng= (10)
1.00077

_ (60+4)x9,8x3,5
1.000x0,99

=2,22kW

ct

2.5. Modul chiét rot

Véi niang suat 1.000 chai/gio, dung tich cua
chai 500 ml, thoi gian chiét rét trung binh 3,6
s/chai. Luu lwong bom can thiét dap ung yéu
cau datra la:

o

\Y 5 t
= —=—"-=0,1389| —
Q t ,6 (sj

w

Cong suat can thiét cua bom 1a[1]:

P:prdc

11
102xn (D

Véi Pg. 1 8p suét bon chira, bon chira ¢ muc
nuéc cao nhat 1a 1m, trong Gng Vi &p suét
bon Pg.=10bar.

p= 0,1389x1.000

=1,7kW
102x0,8

2.6. Modul déng nap
2.6.1. Khung d& cho modul déng nap

5(M6) 620
9‘H¥ O

EL"?EG =
H X

1
30

Hinh 1. Kich thwée nhém dinh hinh 30x30
Véi modul déng nip chai, tai trong khong lén,
tuy nhién can d6 cang virng va co thé chiu
dugc moi treong lam viée c6 nude. Lua chon
nhom dinh hinh kich thuéc 30x30.

Bang 5. Thong sé khung d&

Théng sb Két qua
Vit ligu Nhém dinh hinh
Chiéu dai khung 360 mm
Chiéu rong khung 250 mm
Chiéu cao khung 500 mm

2.6.2. Xilanh bé néang ha

Bo qua ma sat, luc chuyén dong trén can
pittdng duoc tinh nhu sau [4]:

F=pxA

Trong do:

12
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p: &p suat chat long;
A: dién tich 1am viéc cua can pittdng duoc
tinh theo cong thuc:

7 xD?
4

A=

D: duong kinh cua pittdng, dong thoi la
duong kinh trong cua xilanh.
Ddi voi khoang can, dién tich 1am viéc cua
pittdbng dugc tinh theo cdng thuec:
X ( D?-d 2)

4

A=

d : duong kinh can pittong.
Thé tich 1am viéc cua xilanh duoc tinh theo
cong thuc
FxH
p

H : khoang chay cua pitténg.

V=AH=

Van téc chuyén dong cua pittdng phu thudc
vao luu lugng Q va dién tich lam viéc F cua
pittong. Néu khong ké dén ro ri:

v= 2

A
Hanh trinh cua xilanh Ly, = 40 mm
Tai trong dap ung F = 3 kg
Ap suit khi nén:
P =6 bar = 6,1183 kgf/cm?

buong kinh xilanh:

D= [FX4_ 3.4 = 079 cm =
pxp, 6,118x 3,14

7,9 mm

Theo thdng sb & trén va do md men xoin cia
thiét bi vin nap khi vin nip chai nén chon
xilanh c6: duong kinh D = 10 mm, hanh trinh
Ly =40 mm.

2.7. Modul dan nhan

Viéc dan nhan cho céc chai sau khi chiét rot
va dong nip duoc thyuc hién tu dong dya vao
ma sét gitta chai va con lan. Bé cudn nhan co
thé quay duoc thi luc kéo cua dong co F phai
I6n hon luc ma sé&t Frs gitta cuén nhan va con
lan[4].

Fms= mXgXxp (12)
m: khéi luong con lan, m=2 Kg;
g: gia toc trong trudng, g=9,8 m/s*;

p: hé sb ma sat giita con lin va cudn nhan
p=0,2;
Fms= 209,8%0,2= 39,2 N.
Chon lyc kéo dong co F=40 N
Cong suat can thiét cua dong co 1a:
F.v
1.00077

Ng= —20%35 594 kw
1.000x0,99

(13)

ct—

2.8. Modul déng l6c san pham

Modul déng 16¢c dam bao ning suat 1.000
chai/h. Tong so 16¢ trén bang tai 1a 10 tuong
duong véi 60 chai, vai tong khdi luong 36 kg.
Céc chai sau khi dan nhan dugc xép thanh 16c
v6i 6 chai/lsc. Qua hé théng co mang va gia
nhiét dé tao thanh 16¢ san pham.

Chiéu dai bang tai trong bo gia nhiét
L,=1.500 mm.

Chiéu dai xich véi duong kinh dia xich
D¢x=100 mm la:

Lypi= 2XLpt+Dg= 3.100 mm

Chiéu rong bang tai B,=340 mm

Khéi lugng bang chuyén:

Mit=(Bxot*NyorX Lo+ BorxhoX Lot) X7,87x10°

TAP CHi KHOA HOC & CONG NGHE . SO 45 - 2024

13



KHOA HOC & CONG NGHE

= (3.100x2%10%2+3.100%x2%340) x 7,87x10°
= 17,56 kg

Téng khdi lwong bao gdm ca chai nuéce 1a:

Mt =36+17,56 = 53,56 kg

Cong suat can thiét cia dong co 1a:

Fv

1.0007

Nu = 53,56%9,8x3,5 _ 1.95 kW
1.000x0,94

(14)

ct=

3. MO HINH HOA THIET BI

Hé thong chiét rot duoc md hinh hoa va md
phong trén moi truong s6, qua do6 kiém tra qua
trinh hoat dong gilp giam sai sét va chi phi
khi ché tao. Hé théng dugc md hinh héa ting
chi tiét theo diing cac thong s6 da tinh toan,
thiét ké [8, 10].

Hinh 2. M6 hinh héa céac chi tiét

Céc chi ldp rap theo cac modul, sau d6 lap
ghép thanh hé théng hoan chinh.

Hinh 3. M& hinh héa modul cap nap

Hinh 5. Modul déng nap

Hinh 6. M6 hinh héa modul dan nhan

14
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=

Hinh 7. M& hinh héa modul déng l6¢c

4. THIET KE BQ PIEU KHIEN [6]

Céc bo diéu khién duoc thiét ké theo dang
modul gidp cho thiét bi c6 thé hoat dong doc
lap cling nhu riéng 1é tung modul. Vi cac
modul ndy, xay dung cac bai toan diéu khién
riéng 1¢ nham hd trg cong tac giang day céc
hoc phan vé tu dong héa qué trinh san xuat,
diéu khién tu dong ciing nhu 1ap trinh thuc
hanh tai cac truong dai hoc.

|

—
Cim bid Sal
chai=1
Ping

/ﬂi't din

Bing co bang i Ditng dc mam xoay.xi lanh
[——
Sai
Cim bién —_
Diing
Stng vin ndp vin xi lanh giit sing
= 3 i . —
Van ﬂiénn'l vin nap day ra time 3s
Sting vin nip ditng xi lanh giit
sling vin nip thu vé

B trén x| it
sing vinnip=1.CB

trong xl giif chai=

Hinh 8. So’ d6 diéu khién cho cac modul

Véi cac luu dd thuat toén cua cac chuong
trinh va thiét bi diéu khién c6 thé sir dung két
hop diéu khién cung (dung cac role) va diéu
khién mém PLC [6].

4
%
m

TN

M
]
W B
[~]
oF
.
s

w0 w1 w03 w2
"t "2 “ding khin cip” “run”
— 1k 1 F {:
a2
—
¥ Network 2:
Comment
a4
"¢ nhan bigt -ns
o2 chai vitr “84ngcobing
~ chigtror i ddun
— t A }
¥  Network 3:
Se———
~o81
wa:
“cb nhan bist 2CTime_o of
a2 chai vit ™ @6
“run® chigtrot” Time “van chiétrot”
— it < { F—
L4l €T om

Hinh 10. Mach diéu khién mém dung PLC

5. CHE TAO HE THONG CHIET ROT TV
DONG THEO MODUL

Hé thong chiét rot tu dong duogc thiét ké, ché
tao theo dang modul. Cac modul nay duoc ché
tao, thur nghiém va hiéu chinh mot cac doc lap,
nd co6 thé hoat dong riéng 1é theo cac chuong
trinh diéu khién va c6 thé két ndi dé tro thanh
mot hé thdng hoat dong tu dong. Sau khi hiéu
chinh, hé théng dugc thir nghiém dat ning
suit 1.000 chai/h theo yéu cau dit ra. Ngoai ra,
hé théng nay ciing duoc 1ap trinh va nap
chuong trinh theo timg cac modul dé phuc vu
cbng tac giang day.

TAP CHi KHOA HOC & CONG NGHE . SO 45 - 2024
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6. KET LUAN

Thiét ké, ché tao thanh cong mot hé théng
chiét rét tu dong véi nang suat 1.000 chai/h
bao gébm cac modul cip nap, cip chai, bing
tai, chiét rét, dan nhan, dong 16c.

Xay dung cac bai toan diéu khién theo dang
modul ¢6 thé lap trinh va thay d6i céc dit liéu
phuc vu cong tac giang day cac hoc phan ly
thuyét va thuc hanh tai cac truong dai hoc.

Két qua nghién ctu trinh bay trong bai béo
nay s& la mot dinh hudng tét cac giai phap san
XUt ty dong ciing nhu giang day va hoc tap.

Hinh 13. Modul déng nap
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