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Tom tét
Hién nay, thi truong c6 nhiéu loai may dong goi san pham cho cac loai san pham bot ~ Nhan 04/09/2024
rau cui, bot ngii cdc, gia vi,... phit hgp cho céc san pham dang khéi hogc bao bi. Trong ~ Pugc duyét 10/11/2024
qua trinh san Xudt tai cac nha may hay khu cong nghiép, khau dinh lugng va dong goi Congbo  28/12/2024
rat quan trong. Nghién ctru nay trinh bay qua trinh thiét ké va ché tao mot may dong goi
san pham dang bot kiéu dimg, trong d6 timg san pham di chuyén lién tuc, déu dan,
khong thay déi toc d6 trong qua trinh dong goi. May c6 kich thude (1 650 x 540 x 600)
mm, ning khoang 45 kg va c6 thé dong goi duoc toi da (150-200) san pham trong 1 gid.
San pham dang bot duoc dong goi co dang bao bi vai kich thude dai x rong x bé day la T khda
(115 x 60 x 8) mm, v6i bd phan gia nhiét dat tir (140-160) °C. Hé thong sir dung PLC
(Programmable Logic Controller) Siemen S7 1200 lam bd diéu khién trung tdm, man hiat. Loadcell
hinh HMI cam tng cho qua trinh vén hanh. M6 hinh may duogc dung dé 1am md hinh it ] '
cac giao vién giang day thuc hanh, thyuc tdp va sinh vién cac nganh ky thudt co khi va PLC Siemens S7,
co dién tir c6 thé tham khao hoc tap. Tia Portal V18
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May dong goi, gia

1 it van dé g6i bot dang nim ngang voi  kich thudc
(1 620 x 620 x 150) mm, dat ning sudt (40-200) san
pham trong mdi phat [1]; thiét ké méay xép va dong goi
banh réng nhé dung trong dong co Servo co kich thudc
(750 x 400 x 100) mm véi niang suat dong goi 1a (5-6)
san pham/ph(t [2]; Nhém da c6 kinh nghiém sau khi da
ché tao cum diét khuan cho may dong goi khan lanh
bang cong nghé plasma lanh. Két qua cho thiy, cum
diét khuan c6 kha ning uc ché sy phét trién cia vi
khuan Staphylococcus aureus. Qua kinh nghiém do, dé
Xuit ché tao may dong goi dang bo kiéu ding [3]; ngoai
ra, con ché tao may déng goi cho hé théng st dung b
diéu khién PLC S7 Siemen [4].

Ngay nay, ty dong hoa di tré thanh xu huéng toan cau
trong nganh san xuat. Nho thanh cong cua Nhat Ban va
céc nén cong nghiép chau Au, ngay cang nhiéu cong ty
trén thé gioi dang chuyén sang ap dung tu dong hoa [1].
DPong goi san pham 1a cong doan ¢ y nghia vd cling
quan trong trong san xuat dic biét 1a may déng gbi cac
bot rau cu, bot ngii cde, bot gia vi. Trong qua trinh phat
trién khoa hoc cong nghg, cac cong ty xi nghiép tai Viét
Nam dang c6 xu huéng dau tu manh mé vao ty dong
hoa san xuit dé nang cao ning suat. Tai Viét Nam, da
nghién cau, thiét ké va ché tao thanh cong may dong
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Hinh 1 MGt s6 nghién ciru may dong goi & Viét Nam
(a) - M6 hinh may déng goéi nam ngang [1]; (b)- Mé hinh hé thdng diét khuan bang plasma va két hop co ciu may déng
g6i khan [2]; (c)- M6 hinh phan loai va déng goi san pham bang PLC Siemen [4]
(d)- Céc loai bao bot nguyén liéu cé trén thi truong [1]

Hién nay, da c6 nhiéu nghién ctru vé thiét ké, ché tao,
md hinh hoa va tinh toan cac thong sb ky thuat ciing
nhu dong hoc ctia may dong gbi san pham: mo hinh
may dong goi dang dimg, v6i co cau dd nguyén vt liéu
qua phéu va hé théng can dinh luong bang loadcell, tiép
theo 12 qua trinh gia nhiét [5]; thiét ké va mé phong
méy dong goi hat gidng rau cu qua, tuy nhién chi dimng
lai & viéc thiét ké va mo phong cac chi tiét bang phan
mém Ansys dé xem (g suat va chuyén vi cac chi tiét
khi dit cac thong s6 dau vao [6]; thiét ké mo phong hé
thong déng nép chai ty dong [7]; thiét ké va ché tao mo
hinh déng goi diéu khién bang chuong trinh diéu khién
Arduino [8].
Bat dau Giai

doan 2
Xi lanh 4
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Dua trén téng quan nghién ciru vé thiét ké may déng
g06i & Viét Nam va trén thé gidi, c6 thé thiy rang viéc
thiét ké dwa trén phan mém Sketch up dé vé mo hinh
3D sir dung phan mém va chuong trinh diéu khién bang
phan mém TIA PORTAL van chua duoc nghién ctru va
trién khai thuc hién. Do d6, muc dich cua nghién ctru
nay thiét k& va ché tao mot may dong goi san pham bot
rau cu dang dung voi kich thudc may (1 650 x 540 x
600) mm. Dong thoi, may nay dugc st dung dé phuc
vu cong tac nghién cuu, giang day va hoc tap cua tai
Khoa Co khi va Cong ngh¢ tai Truong Pai hoc Nong
Lam, Dai hoc Hué.
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Hinh 2 Mot s6 nghién ciru may dong goi trén thé giéi
(a)- Mo ta qua trinh déng goi [5]; (b)- M6 phong mé hinh déng nip chai [6] ; (c)- M6 hinh dong géi diéu khién bang
chuong trinh diéu khién Arduino [7].
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2 Phuong phap nghién cuu

2.1 Yéu cau k¥ thuat ciia may
2.1.1 Tiéu chi ctia may
- May can duoc thiét ké dé dap tmg cac tiéu chi sau:
- Hoat d6ng 6n dinh theo tin hiéu diéu khién, toc do
dong goéi bot rau cu tir (100-200) goi mdi gio.
- Dbam bao qua trinh déng gbi bao bi thyc hién chinh
xac, theo dung sb luwgng va khdi lugng da cai dat.
- Cac bo phan co khi c6 thé théo lap d& dang va thuan
tién cho bao tri bao dudng.
- boéng goi dugc cac san phém dang bdt nhu gia vi,
cac loai dau, ...
2.1.2 Thong s6 k§ thuat cua may
May c6 cac thong sé k¥ thudt nhu sau:
- Kich thudc may: (1 650 x 540 x 600) mm
- Pham vi khéi lugng mdi goi bot (trong nghién ciru
nay dung bot rau ma) cap liéu: (50-100) g
- Nguén dién: 220 V, 50/60 Hz, 1 pha, cong suit 1,5
kW
- Nguodn khi nén: 0,65 MPa; 0,3 m?
- Do rong duong han nhiét: (6-8) mm
- Vat liéu khung may: inox SUS304
2.2 Kich thudc bao bi dong goi
May duoc thiét ké dé dong goi cac san pham bot rau cu

v6i trong luong bot duoc thiét 1ap bang co céu Loadcell
cho mdi goi bot, con ning suit dong gbi dugc cai dat
nhd phan mém Tia Portal V18. Bao goi c¢6 hinh dang
chir nhat va gom ba dudng han: hai duong han & dau
g6i va mot dudng doc theo chiéu dai. Chét liéu bao goi
la mang nhua polyethylen (PE) dang cudn c6 duong
kinh tir (150-200) mm. Bé rong ctia cac mép han 1a (6-
8) mm, voi d9 sai 1éch cho phép 1a 0,5 mm. Nhiét o
han can thiét 1a khoang (140-160) °C [9].

2.3 Cac phuong an thiét ké

Quy trinh d6ng g6i san pham ciia may duge mé ta nhu
Hinh 4. Truéc hét, mang bao bi duoc cung cip tir cudn
mang va kéo qua hé théng con lin dé chuan bi cho viéc
dong goi san pham. Sau do, san pham bot s& dugc cap
vao tu phéu nap li€u, khi méay vén hanh, xilanh mé phéu
s& kich hoat, cho phép nguyén liéu roi xudng khay. Tai
day, khéi lwong ctia mdi phin duge cdn mot cach chinh
xéac dé dam bao dong goi ding khéi luong can. Khi da
khdi luong da cai dat, xi lanh mo phéu dong lai, xi lanh
db liéu s& kich hoat, dua nguyén liéu xuéng mang dan
ri roi vao dng khuoén dudng dé dam bao mdi goi co
hinh dang dong nhét. Cudi cung, san pham di qua co
cAu han nhiét, s& 1am noéng va han kin bao bi lai, tao
thanh g6i san pham hoan chinh va di ra ngoai [10].
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Hinh 3 Quy trinh cong nghé dong géi san pham dang bot

C6 hai phuong 4n déng goi san pham:

Phuong an 1: may dong goi hoat dong theo nhip. Trong
phuong an nay, may van hanh theo nhip san xuat duoc
diéu khién bai ly hop. Do hoat dong theo nhip, luc cing
ctia cudbn bao goi thay dbi lién tuc, nén cin c6 co cau
diéu hoa lyc cing dé dam bao may van hanh chinh xac.
Uu diém cua thiét ké nay la hé thdng diéu khién don
gian: mdi khi cam bién quang phat hién vach dinh vi,

bo diéu khién s& phat Iénh cap liéu, han doc bao va han
hai d4u bao bang thanh kep ma khdng can st dung con
lan.

Phuong an 2: may déng géi hoat dong lién tuc. May
dong goi hoat dong lién tuc 1a phuong an phd bién nho
kha ning dat nang suit cao. Tuy nhién, mot nhuoc diém
ctia hé thdng nay 1a thuong xuat hién sai s6 tai vi tri cat
gitra cac goi. Sau khi phan tich, phuong an 2 dugc lya
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chon dé thiét ké may dong goi vi trong san xuat hién
dai, viéc nang cao ning sut |a yéu té quan trong.

2.4 Co s0 tinh toan

Khi thiét ké va ché tao may dong gbi, viéc xay dung co
s¢ tinh toan chinh xac dong vai trd quan trong trong
viéc dam bao hi¢u qua van cua may. Co s¢ tinh toan
nay bao gom cac yéu té nhu: tdc do bang chuyén toc
d6, cong suat bang tai, khdi lugng vat lidu trén bang tai,
cuong do cing dai, cong suat can thiét dé di chuyén san
pham trén bang tai va cong suat dugc xac dinh bai truc
quay. Cac dai lugng nay dugc tinh todn dya theo cac
cong thac trong nghién cau [5, 9-11].

- Tbc @6 bang chuyén déy dai duoc xac dinh bang cong
thace (1):

_TXNXD
V=—r (1)

Trong do:
V: van tdc ciia bang chuyén (m/s)
D: duong kinh ctia con lan tréng (m)
N: téc d6 cua dong co kéo mang (rpm)
- Cong suat bang tai dwoc tinh toan str dung cong thire (2):
B.C=3.6xAxpxV 2)
Trong do:
B.C: kha ning chira ciia bang tai (tin)
A: dién tich cit ctia bang tai (m?)
p: khoi lugng riéng cia vat lidu can chuyén (N/m?)
V: van tdc cia bing tai (m/s)
- Khéi luong vat liéu trén bang tai dugc xac dinh theo
cong thirc (3)
Q=Cx36xV 3)
Trong do:
Q: khéi luong cta vay licu (kg)
C: kha ning tai cua day dai (1-10° kg/h)
V: van toc cia day dai (m/s)
- Cuong do cang dai ctuia bang tai dugc xac dinh theo

cong thirc (4):
T,=Ty+T,+T,+T, 4)
Trong do:

T,: luc cang dai (N)

T,: luc cing dé dich chuyén phan bang tai tréng (N)
T,: lyc cang dé di chuyén hang san phdm theo phuong
ngang (N)

T,: luc cing dé ning hodc ha san phim theo phuong
thang dimg (N)
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T, lyc cing dé thing duoc su can trd cia nguyén vat

ligu (N)

- Cong suat can thiét ¢ di chuyén san pham trén bing
tai dugc xac dinh theo (5).

 TexV
P 7 33000 (5)

Trong do:
B,: cong suét can thiét tai dé cung cép cho bang tai
hoat dong (Hp)
V: téc d0 bang tai (m/s)
T,: suc cang cua bang tai (N)
- Cong suat duge xac dinh bai truc quay dugc tinh
toan theo cong thuc (6).
_2XTWXNXT

p =X (g

Trong do:
P: cong suét xac dinh boi truc quay (W)
N: téc d6 cua truc (rpm)
T: md men xoan cua truc pulley (N.m)
- Cong suat truyén cho ddy dai dugc xac dinh bang
phuong trinh s6 (7).
P=(Ty-T2) XV (7
Trong do:
P: cong suét truyén cho day dai (W)
T;: lyc cang ¢ cua day dai chiu tai trong vat li¢u (N)
T,: lyc cang & day dai bi long khong tai vat (N)
v: van toc cua day dai (m/s)
- Téc d6 cua truc duge xac dinh bang phuong trinh s6 (8).
vnoo
Trong do:
N; : téc d6 cua dong co kéo mang bao (rpm)
N, : tbc dd cia truc gan pulley (rpm)
D;: duong kinh ctia dong co gin pulley (mm)
D,: duong kinh cua truc kéo (mm)
-Lyc cang tbi da tac dung 1én day dai duoc xac dinh
bang phuong trinh (9)
T=0cXA 9)
Trong do6:
- Luc cing t6i da tac dung 1én day dai duoc xac dinh
bang phuong trinh (9)
o: ing suit cho phép tinh bang (N/mm?)
A: dién tich mit cit ngang ciia ddy dai tinh bang
(mm?)



Tap chi Khoa hoc & Céng nghé Vol 7, No 5

- Luc ly tdm cta bua dugc trinh bay trong phuong trinh
(10).

F. = "% (10)

trong do:

F. : luc ly tam cua truc chinh (N)
m: khéi lugng cua truc chinh (kg)
v: van tdc cua tryc chinh (m/s)

R: ban kinh cua tryc truc chinh (m)

3 Két qua nghién ciru va thao luan

3.1 Thiét ké md hinh may

Mo hinh 3D cta may dong goi san pham dang thang
dung, dugc thiét ké bang phan mém Sketchup, duoc
trinh bay trong Hinh 5. May bao gdm cac thanh phan
chinh nhu phéu nap liéu, xilanh mo phéu, can phan tich,

|-

10 mm

(a)

540 mm —|

mang din, khudén dudng, xilanh ép bao, dong co kéo
bao, ti dién va & bi, nhu thé hién trong Hinh 5-a. Mat
trén va mdt trudc cua may dugc mo ta tuong ung trong
Hinh 5-b va Hinh 5-c.

V& nguyén tic hoat ddng, nguyén lidu s& duoc cip vao
tur phéu nap liéu, khi may van hanh, xilanh mé phéu s€
kich hoat, cho phép nguyén liéu roi xubéng khay. Tai
day, khdi lwong cia mdi phan duoc do ludng chinh xéac
dé dam bao dong goi dung khdi lugng can dinh luong.
Khi d3 da khoi lugng da cai dat, xi lanh md phéu doéng
lai, xi lanh d6 liéu s& kich hoat, dwa nguyén liéu xudng
mang dan rdi roi vao dng khudn dudng dé dam bao mdi
g6i c6 hinh dang ddng. Tai dy, bao dugc udn theo hinh
dang pht hop rdi dwa qua cip banh ring ép tao nép dé
kéo dén xilanh ép bao.

!
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Hinh 4 Mo hinh 3D cua may dong géi san pham dang thing dimg
(@) - Toan bo may ; (b) - mat trén cia may; (c) - mat trudc cia may

Toan bd qua trinh didu khién duoc s& van hanh trén ta dién va duoc thiét ké nhu Hinh 6. Trong d6, Hinh 6-a 14 so

dd mat trude cua ti dién, Hinh 6-b mo ta so do mit trong tu dién.
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Hinh 5 So dd bd tri ta dién didu khién. (a)- Mat trudc; (b)- Mat trong

3.2 So db thuat toan diéu khién

Hinh 7 trinh bay luu d6 kiém tra va thiét lap chu trinh
hoat dong ctia may. Khi dd nhdp du cac théng sb dau
vao va kiém tra, may dugc chay ché do tu dong.

Khai tao hé lhéng

v

Cai d3t khoi lwong va s6 lwong
san pham

v

Cap nguyén liéu vao thing can |

L«

So sanh khoi
lrong cap lidu —.i Tiép tuc can
cai dat

Thyce hién qua trinh déng goi

Hinh 6 Luwu d6 thuat toan diéu khién
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So d mach dién diéu khién chu trinh hoat dong cia
may dugc mo ta nhu & Hinh 8. Trong d6, hé thng st
dung PLC S7 1200 cta Siemen lam b diéu khién trung
tam. Man hinh HMI cam {rng thuén tién cho viéc van
hanh va ciing nhu cai dat cac thong ) ky thuat. Hé
thong diéu khién gém cac khdi chinh sau:

- Khéi cam bién va cac nat nhan.

- Khéi diéu khién gbm PLC SIEMEN S7 1200, bd
driver cho dong co, bo diéu khién nhiét RX-C100 va
cac 1o le trung gian.

- Khéi co cdu chap hanh gém: 3 dong co servo, van xa
khi, dén bao, thiét bi gia nhiét, xi lanh.

3.3 Phan mém lap trinh cho PLC

PLC (Programmable Logic Controller) 1a thiét bi diéu
khién 14p trinh dwoc (kha trinh) cho phép thuc hién linh
hoat cac thuat toan diéu khién logic thong qua mot
ngdn ngir lap trinh. PLC dung dé thay thé cdc mach
relay (ro le) trong thuc té. PLC hoat dong theo phuong
thitc quét céc trang thi trén dau ra va dau vao. Khi c6
su thay d6i & dau vao thi dau ra sé thay d6i theo. Ngon
ngir 1ap trinh ctia PLC c6 thé 1a Ladder hay State Logic.
Hién nay c6 nhiéu hing san xuét ra PLC nhu Siemens,
Allen-Bradley, Mitsubishi Electric, General Electric,
Omron, Honeywell, ... bé viét chuong trinh va nap
code chuong trinh diéu khién cho PLC, phan mém TIA
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Portal duoc sir dung vai cac phién ban nhu V15 cho
dén phién ban V18. TIA Portal (Totally Integrated
Automation Portal) 13 phan mém cung cip mot moi
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trudng than thién voi ngudi ding, c6 thé 1ap trinh hidu
chinh, thu vién, c6 bo diéu chinh logic can thiét dén
tmg dung diéu khién (Hinh 9).
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STEP MOTOR

Hinh 7 So dd mach dién diéu khién chu trinh hoat dong cta may [7]
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(b)

Hinh 8 Phian mém TIA Portal V18
(2)-Phan mém TIA Portal V18 trén man hinh; (b)-Giao dién chwong trinh chinh TIA Portal

Céc budc tién hanh trén phan mém TIA Portal V18 duogc trinh bay & Hinh 10, gdm ba budc chinh:

- Budc 1: nap chuong trinh vao PLC

- Budc 2: thiét 1ap lién két giita may tinh va PLC

- Budce 3: khoi dong module PLC

_—_
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(a) _
(b) ()
Hinh 9 Céc budc tién hanh trén phan mém TIA Portal V18
(a)- Nap chuong trinh vao PLC; (b)- Thiét lap lién két gitra may tinh va PLC; (c)-Khai dong module PLC

3.4 Két qua khao nghiém

Qua trinh khéo nghiém may duoc tién hanh qua cac budc sau:

Budce 1: lép dat cac bo phan. Tién hanh lép dat cac bd phan nhu: lép b bi vao cudn bao, lép hé théng khi nén, déu
nbi ti dién dé co duoc hé thong may dong goi hoan chinh.

(@) (b)
Hinh 10 Lép dat cac b phan
(a)- Lép 6 bi vao cudn bao, (b)- Lap hé thong khi nén, (c)- Du ndi ti dién, (d)- Méy lap dat hoan chinh

Budrc 2: van hanh may. Sau khi ldp rap may hoan chinh,
nhap cac thong s6 ban dau trén phan mém Tia Portal da
cai dat nhu: toc do dong goi, khdi luong bot nguyén
lidu, va so lugng san pham can dong géi. Cudi cung,
tién hanh van hanh may dong goi (Hinh 12-a), thu duoc
san pham nhu (Hinh 12-b). Sau khi lp rap méay hoan
chinh, nhap day du cac thong sb ban ddu nhu di chi ra
& Muc 3.3. Sau d6, tién hanh van hanh may déng géi.
Nhan xét: khi so sanh vi may dong gbi bot cua nhom
nghién ciru khac, kich thuéc may caa nhom nghién ciru
d@ tai nho hon (kich thuéc: (1 650 x 540 x 600) mm so

véi (1 620 x 620 x 1 500) mm, ngudn dién cung cap s g

cho may giéng nhau (dién ap: 220 V, tan s6 50/60 Hz, _ ] Hinh 11 Van hanh may .

loai 1 pha), cong suit nho hon (cong suat 0,75 kW so (a) - Xi lanh €p bao goi; (b) - Bao bi dugc dong gdi
thanh pham
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v6i (1 620 x 620 x 1 500) mm, nguodn dién cung cap
cho may giéng nhau (dién ap: 220 V, tin s6 50/60

4 Két luan va dé xuat

My dong goi bot da duoc nghién ciru, thiét ké va ché

Hz, loai 1 pha), cd at nho hon (c6 at 0,75
z, logi 1 pha), cong suat nho hon (cong suat 0, tao thanh cong, hién dang duoc stir dung trong giang day

thure hanh va thuce tip cho sinh vién. Trong qud trinh van
hanh, may dap ting céc tiéu chuan vé an toan lao dong,
hiéu sut hoat dong, va do bén theo thong sé da cai dit,
dam bao hoat dong 6n dinh, chinh x&c va phu hop Vi
yéu cau k¥ thuat dé ra. Két qua khao nghiém cho thay
méy dat ning suit tir 150 san phdm dén 200 san pham

kW so véi 2 kW), nang sudt may nhé hon (ning suét:
150-200) san pham/gio so véi (2 400-6 000) san
pham/gi®). Biéu nay ly giai 1a do dong co cudn mang
trong nghién cuau nay st dung dong co budc
KV4234-F2B009 ¢ cbng suat nho hon méy cua
nhém sir dung dong co Servo SGM7J-02A7D61 cua
hing Yaskawa [1]. Do d6, trong tuong lai nhiing dé
tai nghién ctru khoa hoc tiép theo s& cap nhat va thay
ddi mot sb yéu té vé dong co cling nhu co ciu truyén
dong dé danh gia, thir nghiém ting ning suit cua may
cho phu hop.

mdi gio. Ngoai ra, mot sé yéu t6 van chua dat yéu cau
k¥ thuat, bao gom viéc bot nguyén liéu ving ra ngoai
khuén dudng khi d6, dan dén trong lugng khong chinh
xéc, va mdi han chua dong déu. Chinh vi vay, dé khéc
phuc nhitng nhuoc diém nay, viéc tiép tuc nghién ciru va
phat trién may dong goi san pham dang bot 1a can thiét
trong cac nghién ctru tiép theo.
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Research, design, and manufacture a powder packaging machine with a capacity
of 200 packs per hour
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Abstract Currently, there are different types of packaging machines in the market that are suitable for centella and
cereal powderin the form of bulk or package. During production in factories or industrial sectors, the dosing and
packaging stages play an important role. This study presents the design and manufacture of a vertical packing
machine, in which each product moves continuously, regularly, and at a constant speed during the packing process.
The machine has dimensions of (1650 x 540 x 600) mm, weighs 45 kg, and a maximum capacity of (150-200)
products per hour. The products in the form of package with dimensions of (115 x 60 x 8) mm. The system used a
Siemens S7-1200 PLC (Programmable Logic Controller) as the central control unit and a touch HMI screen for the
operation process. The model of the machine is used as a reference for teaching and training for students in
mechanical engineering and control engineering — automation majors.

Keywords Packaging, heating, loadcell, packaging machine, Siemens S7 PLC, TIA Portal V18.
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