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Tom tit: Hién nay, nhu cau tiéu thu cac san pham dong chai ner niede gidi khdt, nwée tinh khiét, thiwe pham chire
nang... ngay cang tang Nhiéu hg kinh doanh gia dinh va co sé san xudt nho d‘ang mo rong quy mo dé dap vmg thi trirong.
Tuy nhién, viéc d‘ong ndp chai van chi yeu thuc hién thu cong hodic bang thiét bi don gian, gay ton thoi gian, dé sai sot va
anh hwéng dén chdt hrong san pham. Bé khdc phuc van dé nay, dé tai “Thiét ké va ché tao mdy déng ndp chai nhiea béan
tw dong phuc vu kinh doanh ho gia dinh” dwoc thuc hién nham tao ra thiét bi nhé gon, chi pht thd'p, dé sir dung nhung van
dam bao hiéu qua cao. Mdy phit hop véi chai nhwa PET miéng 30/25, dung tich tir 330 ml dén 500 ml — loai phé bién trong
cdc co so nhé. Thiét bi gitip tang ndng sudt, giam céng lao dong, ndng cao d¢ chinh xdc va tinh tham my ciia san pham.
Vi thiét ké don gian va than thién véi ngwoi dimg, mdy phit hop véi diéu kién tai cdc h san xudt thi cong. Két qua thir
nghiém cho thdy may hoat dong on dinh, dé sir dung, c6 tinh tmg dung thuc té cao, gép phan hé tro' qud trinh co gidi héa
tai cac co sé san xudt nhé 1é.

Tir khéa: thiét ké va ché tao, ban tw dong, chai nhwa PET, nang sudt lao dong.

DESIGN AND MANUFACTURE SEMI-AUTOMATIC PLASTIC BOTTLE CAPPING
MACHINE FOR HOUSEHOLD BUSINESS

Abstract: Currently, the demand for bottled products such as soft drinks, purified water, functional foods.... is increasing.
Many family businesses and small production facilities are expanding their scale to meet the market. However, bottle
capping is still mainly done manually or with simple equipment, which is time-consuming, error-prone and affects product
quality. To overcome this problem, the topic “Design and manufacture of semi-automatic plastic bottle capping machine
for family businesses” was carried out to create a compact, low-cost, easy-to-use device that still ensures high efficiency.
The machine is suitable for PET plastic bottles with a 30/25 mouth, capacity from 330 ml to 500 ml - a popular type in
small facilities. The device helps increase productivity, reduce labor, improve accuracy and aesthetics of the product. With
a simple and user-friendly design, the machine is suitable for conditions in manual production households. Test results
show that the machine operates stably, is easy to use, has high practical applicability, and contributes to supporting the

mechanization process at small-scale production facilities.

Keywords: design and manufacturing, semi-automatic, PET plastic bottles, labor productivity.
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I. PAT VAN PE

Trong nhitng ndm gan day, nhu cau tiéu thu cac
san pham dong chai nhu nude giai khat, nudc tinh
khiét va thuc pham chirc ning ngdy cang gia ting,
kéo theo sy phat trién ctia cac ho kinh doanh gia
dinh va co s san xuit quy mo nho. Tuy nhién, &
nhiéu don vi, cong doan déng nip chai van chu
yéu dugc thuc hién thu cong hoac b?mg cac dung
cu don gian, thd so, nén vira ton nhiéu thoi gian,
cong strc, vira dé xay ra sai sot trong qua trinh
san xuat. Piéu nay khong chi lam glam nang suét
lao dong ma con anh huong truc tiép dén do kin
khit ctia ndp chai, tinh thAm m¥ va chat luong cua
san pham cudi cung. Trong khi dé, cac thiét bi
dong nép tu dong hién c6 trén thi truong thuong
duoc thiét ké cho cac day chuyén san xut 10n, c6
chi phi dau tu cao va yéu cau k¥ thuat van hanh
phtre tap, chua phu hop véi khd nang cta cac ho
kinh doanh gia dinh va co s& nho 1. Vi vay, viéc
nghién ctru va ché tao may dong nip chai nhua
ban ty dong la hét stre can thiét, nham tao ra mot
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thiét bi nho gon, dé s dung, chi phi hop 1y nhung
van bao dam hiéu qua 1am viéc. Thiét bi nay khong
chi gitup gidm bét lao dong thu cong, nang cao nang
suét va chat lugng san phdm ma con gop phan thac
day qua trinh co giéi hoa, hién dai hoa san xuat &
quy m6 ho gia dinh va co s6 san xuét nho.

II. NOI DUNG NGHIEN CUU

2.1. Co s6 Iy thuyét

a) Chuyén dong quay va cdc dai lwong dic trung:

Chuyén dong quay 1a chuyén dong ctia mot vat
ma cac diém cta vat thé di chuyén trén cac dudng
tron c¢6 tim nam trén mot dudng thang vudng goc
v6i cac dudng tron nay. Toe do chuyén dong quay
dugc dic trung boi van toe goc o (rad/s) va sb vong
quay n (vg/ph). Gitra ching c6 su lién hé sau:

o=nn/30

Vian tdc dai v (van tdc vong) cia mot diém trén
vat quay (m/s) xac dinh theo cong thtrc:

wr nmd

1000 ~ 60000
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Trong do: 1, d 1a ban kinh va duong kinh vong
tron, (mm)

Cong A(J) khi chuyén dong quay bang tich mo
men quay (md men x0dn, N.mm) vdi goc quay
(rad), nghia la:

Te
1000

Cong suat P(kW) lién hé véi md men xodn
(N.mm) va van tdc goc o (rad/s) hoic luc vong Ft
(N) va Van_téq vong v (m/s) theo cong thure:

A Fv T Tn

P=—= =—7— kW
t 10000  10° 9,55.10¢’

trong d6 t 1a thoi gian tinh bang gidy (s).

b) Luc ma sat

Luc ma sat xuat hién khi mot vat tiép xuc voi
vat khac va c6 chuyén dong tuong ddi voi nhau.
Luc nay c6 khuynh huéng can tré chuyén dong
cua vat va duoc goi la lyc ma sat. Ma sat co thé
la ma sat kho hoac ma sat nhét. Trong truong hop
nay, chung ta chi quan tim dén ma sat kho.

Cong thuc tinh lyc ma sat kho:

F _=kN

Trong do:

Fms la luc ma sat (N)

k 14 hé sb6 ma sat

N la phan lyc vudng goc (N).

¢) B truyén vit me — dai oc

Bo truyén vit me — dai dc hoat dong theo
nguyen 1y an khop cua cdp ren (glua ren trong trén
dai ¢ va ren ngoai trén vit me) dé bién ddi chuyen
dong quay thanh chuyén dong tinh tién. B truyén
nay c6 thé dugc phén loai theo tinh chat tiép xuc
cia bé mgit’ren thanh ma sat truot Vfi’ ma sat lan.

A=

—K( tany )
=% \tan(y + p)

trong do:

v 1a gbc nang ren vit

p”’1a goc ma sat twuong duong cdp ren vit

d) bong co budc

Pong co budc 1a mot loai dong co dién co
nguyén ly hoat dong khac bi¢t so voi cac dong
co thong thudong. Pong co budce hoat dong bang
cach nhan cac tin hiéu diéu khién dudi dang xung
dién, tir d6 tao ra cac chuyén dong goc quay hoic
chuyén dong rotor.

CAu tao cta dong co budce bao gém: (1) Rotor:
La ddy 14 nam cham vinh ctru xép chdng 1én nhau,
vOi cac cap cuc ddi xung; (2) Stato: Puoc tao
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bang sét tir, chia thanh cac rinh dé dat cudn day.

Nguyén 1y hoat dong cua dong co budc la
chuyén dong cua rotor phu thudc vao tin hiéu
xung diéu khién. Pong co budc c6 kha ning dat
d6 chinh x4c cao vé mit diéu khién.

2.2. Tinh to4n thiét ké

a) Thiét ké dau van nap

CAu tao dau van nap: Do miéng chai va nip
chai ¢6 ciu tao va kich thudc duoc tiéu chuan hoa
nén phan 16n cac may déng nip chai déu co cau
tao tuong tu nhau. Do d6 ta chi dua ra mot loai
ciu tao ctia ddu van nap co ban dic trung nhat va
dung no6 dé thiét ké.

b) Chon dong co vin nip

Téc d6 quay cua dong co vin nap van toc di
chuyén 1a 36mm/s sé 1a:

2 36

4
m=3.0g= §~vg’/s = 80vg/phut ’

Theo céc nha san xuat chai nhyua, mdi nép chai
s& ¢0 luc siét nép chai khac nhau tuy vao vat liéu,
kich thudc miéng chai, s6 mdi ren trén nép,...

¢) Tinh toan bo truyén vit me — dai ¢

Luc doc truc tac dung 1€n bo truyén vit me —
dai 6c chinh 1 lyc nén tac dung lén chai:

F =F =9IN

Chiéu dai tryc vit: 300mm

Ta chon vat li¢u 1a thép C45, khong t6i, ren
hinh thang can, dai 6¢ bang dong thanh, nén ap
suat cho phép chon [p]=8 MPa.

Ren hinh thang can do d6 hé sd v, =0,5.

Chon dai 6¢ nguyén nén v,=L7.

‘Xéc dinl‘l duong kinh trung binh vit me theo
dicu kién bén mon:

dy = Fq 91
27 |apalpln 71,7805

Vi budc xoan ciia miéng chai la 9mm nén can

2,06mm

chon truc vit me ¢é budc vit me pht hop dé khi
van nép khong bi trugt, nép chai dugc day kin.

d) Chon mach diéu khién dong co budc

Mach diéu khién dong co budc TB6600 (Driver
TB6600) st dung IC TB6600HQ/HG, dung cho
cac loai dong co budc 42/57/86, 2 pha, 4 day
hodc 6 day co dong tai la 4A/42VDC. Mach
TB6600 tuong thich v&i dong co 57 nén dugce

nhom lya chon.
e) So d6 mach diéu khién
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Hinh 1. So dé mach diéu khién bo phdn lén xuffng

Céc phan tir mach diéu khién: Arduino Uno R3;
Driver TB6600; 2 chiét 4p 100KQ; 3 ntit nhin nha.

f) Gia cong phan dién

Cac budc gia cong phan dién:

— Budc 1: Khoan céc 16 trén hop dién.

— Budc 2: Lap mach t6 ong, Driver TB6600,
Arduino Uno R3 vao bén trong hop dién.

— Buéde 3: Lip cac cong tic, nut nhan, chiét ap
1én cac 16 da duoc khoan trén nap hop dién.

— Buéc 4: Pau day theo so d6 mach.

— Budc 5: Nap code.

g) Lap rap may

Céc budc lap rap:

— Budc 1: Lap rap phan khung.

— Buéc 2: Lip khung vao dé may.

— Budc 3: Lap tim cd dinh chai vao dé may.

— Budc 4: Lip thanh dan hudng, bo truyén vit
me — dai dc, dong co budc vao tim d& dudi — Lap
tam d& dudi vao khung.

— Buéc 5: Lap gia dd dong co vin nap vao con
truot va goi d dai bc — Lap cum dé vao bo truyén
vit me — dai dc.

—Budc 6: Lép mit bich d& truc, 6 1an d& vit me
vao tam d& trén roi lip vao khung may; 6 lin gin
v&i truc vit me, mat bich gén vO1 thanh truot.

— Budc 7: Lap dong co van ndp vao gia dd
dong co — Lip dau van nap vao truc dong co.

— Bude 8: Lap hop dién vao dé may.

— Bude 9: Néi day dién cho dong co vin nap
va dong co budc.

Hinh 2. May dong ndp chai nhua ban tw déng sau khi ldp rép
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2.3. Két qua nghién ciru

Bang 1. Nang sudt va tiéu thu dién nang phu thugc vao t6c dp tinh tién cia dau van ncfp (téc do trung binh)

£ L. . - Nang A Tiél.l,\ Chit

Miu | TO¢ Thoi | Dong | Dign | ooy | COng | thudién ) luong
do(mm/s) | gian(s) | dién(A) ap(V) phiit) suat nang(Wh/ sdn

chai) pham
1 36 3.07 0.21 235 20 54.491 2.788 Dat
2 36 3.14 0.21 235 19 54.491 2.852 Pat
3 36 3.36 0.21 235 18 54.491 3.052 Pat
4 36 3.37 0.21 235 18 54.491 3.061 bat
5 36 3.17 0.21 235 19 54.491 2.879 Dat
6 36 3.15 0.21 235 19 54.491 2.861 Pat
7 36 3.23 0.21 235 19 54.491 2.933 bat
8 36 3.31 0.21 235 18 54.491 3.006 Pat
9 36 3.25 0.21 235 18 54.491 2.952 Pat
10 36 3.27 0.21 235 18 54.491 2.970 bat
11 36 3.18 0.21 235 19 54.491 2.888 Dat
Tb‘;‘:;g 36 3.23 0.21 235 18.61 54.491 2.929 Pat

Nhdn xét: gia dinh va co s& nho. Trong qua trinh van hanh,

Véi tée d6 tinh tién trung binh (36mm/s) thi:

— Ning suat dong nap dat trong khoang 15 — 20
chai/ phut.

— Pién ning tiéu thy thap.

— Nip chai dugc dong kin, chat 16ng khong bi
10 1.

— May chay ém.

I1I. KET LUAN

Két qua nghién ctru cho thdy may dong nip
chai nhua ban ty dong da co ban dép tng tot muc
tiéu dé ra, v6i wu diém nho gon, dé sir dung, phu
hop voi diéu kién san xut cta cac ho kinh doanh

may hoat dong on dinh, nép chai dugc dong kin,
khong xdy ra hién tuong ro ri, bio dam yéu cau vé
chat luong san pham. O téc d6 tinh tién trung binh
36 mm/s, may dat ning suét trung binh khoang
18,61 chai/phut, dong thoi mac tiéu thu dién ning
thip, gop phan nang cao hiéu qua san xuat va
giam chi phi van hanh. Tir nhitng két qua do6 co
thé khang dinh d¢ tai mang ¥ nghia thuc tién rd
rét, gop phan hd tro co gidi hoa cong doan dong
nap chai trong san xuat nho 1¢, dong thoi tao tién
dé dé tiép tuc nghién ctru, hoan thién va img dung
rong rai hon trong thuyc té.
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