PAI HOC PA NANG
TRUONG PAI HQC BACH KHOA
KHOA CO KHi

o\m\
(),
CAPSTONE PROJECT
NGANH: CONG NGHE CHE TAO MAY

PE TAI:
THIET KE VA CHE TAO
HE THONG CAT BAVIA CHAI HDPE
(MAY CAT)
Sinh vién thuc hién:  Lé Viét Poan Loép: 20C1A
Tran Quéc Loi Lép: 20C1C

Giang vién huéng dan:  TS. Hoang Vin Thanh

Pa Nang, thang 6 nam 2025




CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

TOM TAT

bé tai tap trung vao viéc thiét ké va ché tao may cit bavia ban tu dong cho chai nhya
HDPE — mt cong doan quan trong nhung hién van cha yéu xir 1y thu cong tai cac co s&
san xudt trong nudc, gay lang phi nhan cong, sai s6 va kho tich hop day chuyén. Nhom thuc
hién da khao sat thuc té, xay dung mo hinh thiét ké 3D, lwa chon cum dao cét quay theo
tryc chai cho ca phan day va miéng, dong thoi Gng dung mé phong sé (FEM) dé danh gia
ng sudt va toi uu hoa luc cit, két hop diéu khién ty dong bang PLC va HMI. M4y dat ning
sut thuc té 1én dén 720 chai/gid, ty 18 san pham dat yéu cau cao, dam bao do chinh xac va
khong 1am bién dang chai. Thiét bi c6 két ciu nho gon, dé bao tri, phu hop véi diéu kién
san xuat cong nghiép vira va nho tai Viét Nam. Két qua nay cho thay tiém ning ap dung
thuc tién cao va dong gop tich cuc vao xu hudng tu dong hoa, tiét kiém vat liéu va nang

cao chét luong san pham trong nganh ché bién nhua.
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LOI CAM ON

Trong sudt qué trinh thyc hién D an Tt nghiép — Capstone Project, chiing em
d3 nhan dugc rat nhiéu sy hd tro quy bau. Ching em xin bay to 1ong biét on sau sic dén
Thay TS. Hoang Vin Thanh — giang vién khoa Co khi, Truong Dai hoc Bach Khoa —
Dai hoc Da Ning, ngudi di tin tim huéng dan, dinh hudéng va dong hanh cung chung
em tir nhitng budc dau tién cho dén khi hoan thién dé tai. Sy tan tuy, chuyén mén viing
vang va nhimg gdp ¥ ctia Thay 1a ngudn dong luc 16n gitip ching em gitt viing tinh than
va trach nhiém trong subt qua trinh thuc hién.

Chung em ciing xin giri 101 cam on chan thanh dén Truong Pai hoc Bach Khoa —
bai hoc Ba Nﬁng da tao diéu kién thun loi vé thoi gian, co s vat chit va moi truong
hoc tdp va ching em ciing gui 101 cam on sau sic dén ThS. Tran Vin Tién va ThS.
Nguyén Tan Minh, giang vién thuc hanh tai xudng co khi, da hd tro truc tiép qua trinh
gia cong chi tiét, cho muon may moc, ciing nhu hudng dan ky thuat trong sudt qué trinh
hoan thién san pham va hoan thanh t6t Capstone Project.

Kinh chiic quy Thiy C6 that nhiéu stc khoe, ludn tran day nhiét huyét, thanh
cong trong cong viéc va cude song.

Da Ning, ngdy ... thang 6 nim 2025

Nhom sinh vién thuc hién
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LOI CAM DOAN

Chung em xin cam doan rang bao céo “Thiét ké va ché tao hé thong cit bavia
chai HDPE (may cét)” 1a két qua lam viéc nghiém tic ciia nhom, duwge thuc hién dudi
su hudng dan cua TS. Hoang Vian Thanh. Toan bo noi dung, s6 liéu, hinh anh trong bao
c4o 1a trung thuc va chua timg duogc str dung trong bat ky dé tai nao khac.

Néu co st dung dir liéu dau vao, hinh anh hoac noi dung tham khao tur tai liu,
website, nhom déu d va sé trich dan rd rang trong phan Tai liéu tham khao ding quy
dinh. Nhém hoan toan chiu trach nhiém truéc nha trudng néu cé vi pham vé ban quyén

hoac dao van.
Da Ning, ngdy ... thang 6 nim 2025

Nhom sinh vién thuc hién
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LOI MO DAU

Trong thoi dai cong nghi¢p hoa, hién dai hoa va hdi nhap toan clu sau rong nhu
hién nay, yéu cau vé chat lugng sdn pham ngay cang dugc dat 1én hang dau. Cung véi
d6, xu hudng ty dong hoa va tdi wu hoa quy trinh san xuit dang tré thanh dong luc cdt
16i thuc day sy phat trién cua cac nganh cong nghiép, trong d6 c6 nganh ché bién nhura.
Chai nhya HDPE (High-Density Polyethylene) dang chi€ém Iinh thi truong nho dac tinh
bén co hoc cao, nhe, khong doc hai va chi phi san xuat thip. Tuy nhién, trong qu4 trinh
san xuat loai chai ndy, mot van dé thuong xuyén xuét hién nhung it dwgc quan tam ding
muc — do 1a hién tuwong bavia (mép nhya du thira) tai cac vi tri cat, khién sdn pham mat
di tinh thAm m¥, giam d6 chinh x4c 1ap ghép va anh hudng dén hi¢u qua van hanh trong
day chuyén tu dong.

Tir thuc tién san xuat tai cac co s& ché bién bao bi nhya, nhém ching em nhan théy
rang van dé xtr 1y bavia hién van cha yéu dira vao thao tac thu céng hodc cic may cat
don ndng, thiéu tinh chinh xac, gy lang phi vat li¢u va ton cong nhan luc. Xuat phat tu
d6, ching em — nhom sinh vién nganh Cong nghé Ché tao may, khoa 20 — d lya chon
d@ tai: "Thiét ké va ché tao hé thong cit bavia chai HDPE (may cit)" v6i muyc tiéu xay
dung mot giai phép k¥ thuat hién dai, hiéu qua va cé tinh ing dung cao cho nganh cong
nghi¢p nhya.

Do an nghién ciru nguyén 1y hoat dong, thiét ké mo hinh 3D va moé phong FEM
dé phan tich luc cat va bién dang vat liéu HDPE. Trén co sé do, nhom ché tao may cat
bavia ty dong, dam bao loai bo bavia chinh xac ma khong 1am anh huong dén ciu tric
vat liéu.

Trong qué trinh thuc hién dé tai, nhém da van dung kién thirc tong hop tir nhiéu
hoc phan chuyén nganh nhu: Nguyén 1y — Chi tiét may, Co s cong nghé ché tao may,
Cong nghé ché tao may,Diéu khién tir dong, Phan tich phan tir hitu han... Pay ciing 1a
co hoi quan trong dé chung em rén luyén ky niang 1am viéc nhom, tu duy nghién ctru
khoa hoc va kha ning giai quyét van dé thuc tién — nhitng yéu t6 khong thé thiéu d6i véi
mot k¥ su co khi trong tuong lai.

Chiing t6i xin chan thanh cdm on sy huéng dan tin tinh cia TS. Hoang Vin
Thanh, cung su hd tro quy bau tir Khoa Co khi — Truong Pai hoc Bach khoa Pa Nang.
Pé tai nay khong chi l1a cong trinh hoc thuat dé bao vé tot nghi¢p, ma con la tdm huyét

ctia ca nhom trén hanh trinh khing dinh ban than voi nghé nghiép da chon.

P4 Nang, ngay ... thang 6 nam 2025
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CHUONG 1. TONG QUAN VE NHUA HDPE VA SAN PHAM CHAI

1.1. Khai niém va dic diém ky thuit cia nhya HDPE

NHUA HDPE

Nhya HDPE (High-Density Polyethylene) dugc danh gia la vat li¢u polymer c6 tinh

chat co hoc va hoa hoc ndi trdi trong so6 cac loai polyolefin. Nho vao ddc tinh nhe, bén co

hoc cao, khang hoa chit tot va kha ning gia cong linh hoat, HDPE hién 13 m6t trong nhiing

vat liéu 1y tudng trong ché tao bao bi cong nghiép, dng dan, chai nhya va san pham tiéu

dung.

Bang 1.1. Dac tinh co ban cua ciia nhya HDPE va ing dung trong k¥ thuat [1], [2],

[31, [4].

Dac tinh vat liéu

Gia tri ky thuit dién
hinh

Ung dung k¥ thuat dién hinh

Khdi lugng riéng

~0.94 - 0.97 g/cm?

Giam khdi lugng san pham, tiét
kiém chi phi van chuyén va dé

lap rap trong két ciu nhe.

Do bén kéo ~20 - 37 MPa Ung dung trong san pham chiu
lyc nhu can nhuya, chai ép luc,
6ng dan cong nghiép.

Kha ndng chiu va dap Cao (khong niit gdy 6 | Pam bao an toan khi vén
nhiét do thap) chuyén, giam thiéu rui ro trong

van hanh ngoai hién truong.
Kha ning cach dién Rét tot Thich hop 1am vé cach dién, linh

kién nhua cho thiét bi dién — dién

tur.

Kha nang gia cong

Ep phun, ép dun, théi

khudn

Pap tng yéu ciu san xuat tu
dong véi nang suét cao, chi phi
thip, thich hop san xuét hang
loat
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1.2. Ung dung ciia nhwa HDPE

Nhya HDPE ((High-Density Polyethylene) 1a vat liéu nhiét déo c6 do bén kéo cao,
khang va dap va hoa chat tt, trong luong nhe va dé gia cong bang cic phuong phap nhu
ép dun, thoi khudn. Nho nhitng dic tinh nay, HDPE duoc sir dung rong rii trong san xuat

cong nghiép.

Trong nganh bao bi, HDPE la vt li¢u chinh dé san xuét chai lo, can nhua, thung
chtra thyc pham nho kha ning chdng thim, khong bi 4n mon béi dung moi nhe va dat tiéu
chuan an toan thyc pham FDA. Chai HDPE dugc sir dung pho bién cho nuéc udng, dau an,

héa my pham va thudc bao vé thuc vat. [5].

Hinh 1.1. T4i nilon HDPE (Cong ty TNHH Qudc Té BiNa Viét Nam).
Trong ha ting k¥ thuat, HDPE duoc str dung chil yéu dé san xut dng cap — thoat
nudc va 6ng dan khi nhd do bén co hoc cao, tudi tho trén 50 nim va kha nang chéng nut
do méi truong. Theo Plastic Pipe Institute, ong HDPE d& thi cong & dia hinh phirc tap, it

mdi nbi, gitp giam 10 ri va chi phi lap dat [6].

Hinh 1.2. Ong nhua den dan nuéc HDPE (Nhya Super Truong Phat).
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Ngoai ra, HDPE con dugc tng dung trong cic san phdm nhu tdm 16t cong trinh
chdng thim (geomembrane), chai nhwra luu trit hoa chit, va vt lidu cach dién trong nganh
dién. Pac bi¢t, HDPE ciing 1a mot trong nhitng loai nhya c6 kha nang tai ché cao nhét, dong

vai trd quan trong trong chién luoc san xudt bén virng hién nay [7].

Hinh 1.3. Chai nhuya HDPE.
Véi nhitng tng dung rong khap va tiém ning cai tién vé cong nghé ché tao, HDPE
khong chi 1a vat li¢u nén ma con 1a nén tang phat trién cta cac thiét bi ky thuat tu dong hoa,

dién hinh nhu may cit bavia chai HDPE — ddi tuong nghién ciru chinh trong dé tai nay.
1.3. Tinh cép thiét ciia dé tai

Chai nhya HDPE duoc st dung rong rai trong thuc phém, hdéa my phém, duoc phém
va nong nghiép nho tinh bén va an toan. Tuy nhién, trong qué trinh ép thdi, thuong phat
sinh bavia — phan nhya du & mép khudn — gy anh huong dén tham my, d6 kin nap, hiéu
suat dong goi va 1am tang ty 1é san pham 156i. Phuong phap xtr 1y bavia thu cong hién nay

thiéu chinh x4c, can tré tw dong hoa va gay lang phi vat liéu.

Trong boi canh nganh nhua chuyén hudng sang san xuat sach va tai ché hiéu qua,
viéc thiét ké may cat bavia chuyén dung, xu 1y dong thoi ca bavia trén va dudi ma khong
1am bién dang chai 1a can thiét. Thiét bi ndy gop phan nang cao chat lugng san pham, giam
chi phi va hd trg muc tiéu phat trién bén viing cho doanh nghiép.

1.4. Tong quan cac giai phap k¥ thuit va sin pham thwong mai hién c6

Vé thuc trang tai Vi€t Nam, tai nhiéu co s& san xuat chai nhwva HDPE & Viét Nam,
dic biét 1a doanh nghiép nho, viéc xtr 1y bavia van chu yéu thuc hién ban thu cong. Theo
khao sat tai TP.HCM, bavia dudi day chai thuong dugc cong nhan bé bang tay hodc dung

cu don gian, do vi tri kho tiép can va ddy chai dé bién dang néu thao tac sai lyc. Sau do,
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chai dugc chuyén sang may cat phan bavia trén miéng, str dung dao c6 dinh hodc banh mai

quay, khong c6 dinh vi chinh xac.

Phuong phap nay ton tai nhiéu han ché: chit luong khong dong déu, nguy co 1am

ntt chai, tén cong va kho tich hop vao diy chuyén ty dong hoa.
1.5. Giai phap so bo
1.5.1. Co s6 lwa chon gidi phap

Tir khao sat thuc té va cac giai phap hién ¢, c6 thé thay riang thiét bi xtr 1y bavia
hién dai thudng chi pht hop véi day chuyén quy mé 16n, chi phi cao, kho uing dung tai cac
co sO san xuat trong nude. Trong khi d6, da s6 doanh nghiép tai Viét Nam van xir 1y bavia
day bang tay va dung may don nang dé cat miéng chai, giy han ché vé ning suét, chat luong

va kha nang ty dong hoa.

Do d6, nhom dé xuét giai phap thiét ké may cét bavia tich hop, xir Iy dong thoi ca
phan trén va dudi chai HDPE. May c6 két cAu nho gon, két hop co khi va diéu khién tir
dong, phut hop voi diéu kién san xuat pho thong, dé bao tri va chi phi hop 1y.

1.5.1. Gidgi phdp ky thudt dé xudt

May dugc thiét ké theo nguyén 1y cit quay bao quanh truc chai, str dung hai cum
dao doc 1ap: mot dao quay phia trén dé cit miéng chai, va mot dao dudi dinh vi doc truc dé
xtr 1y bavia day. Co cau kep dinh tim va khuon chai gitp giir chic chai trong sudt qua trinh

gia cong, dam bao lyc cit déu, chinh xac va khong 1am bién dang than chai.

May hoat dong theo chu trinh ban ty ddng voi cap phodi cudng birc. Cac thong sb cit
nhu toc d6 quay dao, luc ép kep, chiéu sau cat s& dugc diéu chinh thong qua hé diéu khién
tich hop man hinh HMI don gian. Viéc phdi hop gitta md phong FEM va thir nghiém thuc

te gitp to1 vu hda cac thong s6 nady nham dam bdo tinh hi¢u qua va do bén cua dao cat.
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1.5.3. So do khoi gidgi phdp thiét ké
CAP PHOI

CHAI HDPE

DINH VI,
KEP GIUr CHAI

CAT BAVIA
DUMN

DINH VI,
KEP GIU CHAI

CAT BAVIA
TREN

KET THUC

Hinh 1.4. So d6 khéi giai phap.
1.5.4. Quy trinh thiét ké
Quy trinh trién khai giai phap trai qua 4 giai doan chinh:

1. Nghién ctru dac tinh vat li¢u: Khao sat bién dang nhya HDPE khi cat, hé s6 ma sat
va mg suat du trén san pham.

2. M6 phong FEM (trén Abaqus/Explicit): Toi wu hoa goc cit, tdc d6 quay va luc tac
dong ciia dao dé dam bao loai bo bavia nhung khong phé v& cau tric chai.

3. Thiét ké chi tiét co cdu co khi va cum diéu khién: Dya trén nguyén 1y mo phong,
tién hanh dyng mé hinh 3D, phan tich kha ning lap rap, ché tao va van hanh.

4. Ché tao thur nghiém va hi¢u chinh: Lép rap h¢ théng thuc nghiém, kiém tra d6 on

dinh, danh gia vét cat, to1 uu duong dao va hi¢u suat van hanh.
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@{é} Z I\

Khio sit dic tinh
cd hoc cia HDPE
Nghien cus sy thay d& cua

wot Ug¢u HDPE ouol tac dong
Cuda qud trinh cat.

Thu nghiém thuc té
va danh gia két qua

Tibn hanh thiz nghsbm thus

t8 d¢ kiemn tra hieu quo cua

bav.a <0 sanh ket

Phat trdn vo 141 uu hoo thist

may cit bav

Mé phong qua
trinh cit bavia
Phan tich cde ydu L6 tac
déng nhu Wic cat, nhigt o
VO sy bisn dang vat by, tol
uu hoo coc thom s6 cdt

qud vail md

K mady et bavia, kELOP CO  pokiam, xde

hee va didu khidn W dong 98 1 v higu qué cdo thist ké
dat hidu qua 18 Yu trong

vige 0ol b bavia

Hinh 1.5. Quy trinh trién khai giai phap.
1.6. Dy kién két qua dat dwoc

1.6.1. Vé mat kj thudt — cong nghé

Nham khic phuc cac han ché cua quy trinh xtr 1y bavia hién tai, dé tai tap trung xay
dung giai phap k¥ thuat tich hop, cho phép cat dong thoi bavia miéng va ddy chai HDPE.
Huoéng tiép can nay gitp giam thao tac thi cong, nang cao d6 chinh xac va kha ning tich
hop véao day chuyén tu dong trong diéu kién san xuat trong nudc. Thiét ké va ché tao mo
hinh may cit bavia tu dong, bao gdm diy du cac cum chic nang:

1. Cym gé dinh vi va giit chai.
2. Cum dao quay cit bavia miéng.
3. Cum dao nghiéng xur Iy bavia day.

4. Hé thong diéu khién tdc d va hanh trinh cit.

Ung dung cong nghé mo phong (FEM - Finite Element Method - hay Phuong phap
Phan tir hitu han trong tiéng Viét) dé danh gia tng suit va bién dang trong qua trinh cat, tir
d6 t6i wu hoa thiét ké dao, goc nghiéng va lyc cat, dam bao chai khong bi bién dang, nut
v0 hoac sai léch hinh hoc.

May duoc thiét ké phu hop véi nhiéu kich thudc chai phd thong (dudng kinh 40—

110 mm, cao 50—150 mm), c6 thé (mg dung rong rdi trong nganh thyc pham, dugc phim
va hda my pham.
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1.6.2. Vé mit mé hinh thir nghigm — san pham nghién ciru

Mo hinh thuc nghiém duoc ché tao dua trén thiét ké 3D CAD va phan tich dong hoc,
nham kiém chimg nguyén 1y hoat dong tai xudng co khi Trudng Pai hoc Bach Khoa — Dai
hoc Pa Nang.

B ban v& k¥ thuat hoan chinh, bao gém: ban v& phuong 4n, ban v& tong thé, ban v&
so d6 dong, ban v& lip, ban vé chi tiét, ban v& quy trinh cong nghé, ban vé& so d6 mach dién
diéu khién.

1.6.3. Gid tri chuyén giao va tiém ning irng dung

Kha ning tng dung thyc tién cao: Thiét bi phi hop cho doanh nghiép san xuat quy
mo vira, c6 thé trién khai tai cdc xudng san pham nhya dang xtr 1y bavia bang tay.

Tién dé phat trién san pham thuong mai hoa: Néu dugc dau tu thém vé co cau cit va
kiém tra tu dong, hé théng c6 thé nang cép thanh mot to hop tu dong hoa phuc vu nganh

nhua.
1.7. Pé xuat phwong phap danh gia va tiéu chi kiém thir san pham
1.7.1. Muc tiéu danh gia
Pé dam bao tinh kha thi va hiéu qua Gmg dung thyc t& ctia mé hinh may cét bavia
tich hop cho chai nhua HDPE, viéc dé xuét bo tiéu chi danh gia 1 rang, cing phwong phap

kiém thtr dinh lwong 13 yéu cau tat yéu trong tién trinh nghién ctru. Muc tiéu ctia danh gia

bao gom:

e Xac dinh mirc do hiéu qua k¥ thuat cta thiét bi.

e Do 6n dinh trong thao tac cit.

e Danh gid muc do don gidn hoa quy trinh thao tac so véi phuong phap hién hanh.

e So sanh chi phi ché tao va van hanh voi giai phap nhap khau hodc xt 1y thii cong

hién co.
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1.7.2. Phwong phdp ddnh gid tong thé

Viéc danh gia san phim nghién ctru s& duoc trién khai theo ba phwong phép chinh:

1. Phép thtr thuc nghiém (Experimental Validation): Tién hanh thtr nghiém thuc té

trén 100 san pham mAau chai nhira HDPE, véi thong s6 kich thuée chuin (duong

kinh chai: 60mm; chiéu dai: 100mm; thanh chai day: 1mm).

2. Phan tich so sanh dinh lvong (Quantitative Benchmarking): So sanh két qua thir

nghiém cua thiét bj v6i phuwong phap xtr Iy hién tai (thu cong bé bavia day, cit

miéng bang may don ning), tir 46 xac dinh gia trj cai tién.
3. Phan tich dinh tinh (Qualitative Analysis): Lay ¥ kién phan hoi tir k§ su van hanh,

cong nhan k¥ thuat va chuyén gia trong nganh bao bi nhwa dé danh gia mirc do dé

str dung, kha ning tich hop ddy chuyén va do an toan thao téc.

1.7.3. Cdc tiéu chi kiém thir

Bang 1.2. Bang tiéu chi kiém thu.

Tiéu chi danh gia Pon vi do/ M6 ta kiém thir | Nguwdng chap nhan/
Muc tiéu
Hi¢u qua loai bo bavia % s6 chai cat sach >98%
bavia trén/dudi sau 1 chu trinh
Toc do xir Iy S6 chai/gio (test lién tuc 60 | > 720 chai/gid

phut)

Chi phi ché tao thiét bi

Tong chi phi vat tu, gia cong,
lap rap

< 15 triéu dong

Do phuc tap thao tac

<4 budc

Tinh an toan khi van hanh

C6 co cau che chan lu6i dao, nat

khan cap, canh bao khi van hanh

Dap tng 100% checklist

Tinh 6n dinh thiét bi

SO lan dirng may ngoai y muon

trong 8 gio hoat dong lién tuc

< 1 lan/ngay
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Kha ning bao tri va thay thé | Thoi gian thao/lip dao thay thé | < 10 phut/lan thay dao
— kiém nghiém trén thyc té thao

tac bdi sinh vién

1.8. Ké hoach thwe hién va phén cong cong viéc

Dé hoan thanh dé tai "Thiét ké va ché tao may cat bavia chai nhwa HDPE" mot cach
hiéu qua, nhom da xay dung ké hoach trién khai cong vi¢e theo cac giai doan cu thé va phan

cong nhiém vy nhu sau:

Bang 1.3. Bang ké hoach thuc hién va phan cong cong viéc.

Giai doan Nghién ciru co s 1y thuyét Chi tiét

1 Nghién ctru co s6 1y thuyét Tim hiéu dic tinh co 1y cua nhua
HDPE va hién tugng hinh thanh bavia
trong quy trinh ép thoi chai.

Khao sat cac giai phap cit bavia hién

c6 trong va ngoai nudc.

2 X4y dung mé hinh thiét ké so bo | D& xuit nguyén 1y hoat dong may cit
bavia tich hop.

Lap so dd khoi giai phap va dinh
hudng céc thong sb k§ thuat chinh.

3 Thiét ké chi tiét mo hinh 3D va | Lé Viét Poan: Phuy trach thiét ké chi
Ira chon vt li¢u tiét cac bo phan co khi may, dung mo
hinh 3D (SolidWorks).

Xay dung ban v& chi tiét, ban vé& lip

va so do dong.

4 Mo phéng va tinh toan lyc cit | Tran Qudc Loi: Phu trach mo phong

qua trinh cdt bang phan mém
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Abaqus/Explicit, phan tich bién dang
nhya HDPE trong qué trinh loai bd
bavia.

Tién hanh tinh toan lyc cit yéu cau, toi

uu goc nghiéng dao va toc do cat

nham dam bao chat lugng san pham.

5 Ché tao m6 hinh thir nghiém | Gia céng khung may, cum dao cit,
(Prototype) cum ga kep phoi.
6 Thtr nghiém va hi¢u chinh Tién hanh thu nghi¢m cit bavia trén
san pham thuc té.
Po luong hiéu qua loai bo bavia, diéu
chinh cac théng sé van hanh ti vu.
7 Viét bao cao téng két Tong hop két qua nghién ciru, md

phong, ché tao va thir nghiém.

Soan thao bao cao thuyét minh va bai

trinh bay hoi dong bao vé.
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CHUONG 2. LUA CHON PHUONG AN THIET KE PONG HQOC
2.1. Phuong an 1

Chu trinh lam viéc.

May cép pha
Cip phii tir phdu cdp va dinh hudng phit

Phit sau khi qua may
cap phbicéd phuong
thang dimg. phin
bava diu midng cha
hudng lén phia ¥én

Miy cit bavia trén
Nhdn phie d3 cat bavia dudn va van chuydn
trén bang thivdivi irf e Phii xoay quanh
t4m va dich chuydn tinh tidn, et cat chinh
ép sat diin vao phéi va cit bd bavia trin

Méy cit bavia duth
Nhdin phéi tir may cip phis, dnh hudmng
kgp chat va iogi bo bavia duwdni

Phi dinh hudng
xoay quanh tim va
vaa vitd, kep chat
bang lyc kep Pva cit
bang lve F

Viin t6c clia bing t va diy dan 5& didu chinh
ho gin ngang bing véi nhau nhit

Hinh 2.1. So d6 qua trinh cét bavia chai HDPE ctia phuong an 1.
Hé théng may cat chai HDPE gém 3 may:
+ M4y cap phéi.
+ M4y cét bavia dudi.
+ My cit bavia trén.

Nhom sé€ thi€t ké va ché tao trude may cat bavia dudi va may cat bavia trén dé thu
duoc chai thanh pham va kiém tra cong suat cua may, luc cat, nang suat... P61 véi may cap
pho1, nhoém c6 nghi dén cap phoi tu dong. Tuy nhién hién tai, nhoém s€ tam cap bang tay va

sau khi 2 may con lai hoat dong 6n dinh sé& thiét ké thém may cp phoi tu dong.

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Hinh 2.3. M6 hinh 3D may cit bavia trén.

Sau khi chai nhya cit bavia phia dué6i s& di vao bang tai nho thanh din huéng. Bing
tai chuyén dong dua chi tiét dén co ciu cit bavia phia trén. Bo truyén dai gitp chi tiét tur
quay quanh tdm chi tiét va tiép xuc voi phﬁn dao cét (chi tiét duoc dinh vi 3 bac tu do tai vi

tri ti€p xUc cua chai va bang tai dé dam bao kich thudc chi€u cao cua chai sau khi cat).

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Hinh 2.4. Co céu cét.

Béng 2.1. Chu thich cac ky hi¢u.

STT Tén Chirc nang
1 Dao Cit bavia trén
2 Mit bich ga dao C6 dinh dao
3 B0 phén cang dai Cang dai
4 Dai Lam chi tiét xoay quanh tim chi tiét
5 Khung Ga cac bo phan cit
6 Vit me Diéu chinh chiéu cao ving cat

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

2.2. Phwong an 2

Chu trinh lam viéc.

May cap phdi

—— Cép phai tir phiu cdp va dinh hudmg phbi

Vo —— cap phiy, chas Guoc
| dinh hwdng theo
| phwong nam ngang
s <7 vaGivao may c@

—— ’ N\ Phéi sau khi qua may

B

—

[
L=
Y

=

My cdt bavia
Nhan phdi @3 dinh hudmg & may cip, dan
phés dén v tri d& ca3t bavia dwdn va trén

\
,—% B
lﬁ I'»“ PN l'.; 4 I
|J)v,/|,' F .' ! | | =
¥ N
Kep gir chit chay, bd phin bé dao quay va N\, ———
bé g&y bavia dutn ; / a \
A v () )
\ 7 X LY .‘.' -

Kep gilr ch3t chas, can ga dao mang dao
quay quanh 13m va cal bavia tén

Hinh 2.5. So d6 qua trinh cit bavia chai nhwa HDPE.

Trong tdm cua hé théng, dam bao viéc loai bo bavia thura trén ca miéng va day chai
mdt cach chinh xac. Chu trinh cit dugc chia thanh hai buéc riéng biét:

Loai bé bavia day chai

Qua trinh loai bo bavia ddy 1a giai doan dau va dong vai tro then chdt trong hé thong
mady. Khi chai dugc dua vao vi tri, co cAu kep gilt tu dong ¢ dinh than chai, dam bao khong
bi x¢€ dich trong sudt chu trinh cit.

Pau bé bavia tiép can ving bavia dudi ddy va chuyén dong quanh truc chai. Nho
truc quay déng tam voi truc chai, qué trinh cat dién ra chinh xac, loai bo hoan toan phﬁn
nhya du ma khong 1am bién dang day chai HDPE.

Loai bavia miéng chai

Sau khi loai bo bavia day, chai dugc chuyén dén cum loai bo miéng. Tai day, co ciu

g4 dinh vi chac chin giup gitt on dinh than chai. Dao cit dang canh gat quay déu quanh truc

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

chai, loai bo bavia miéng mot cach dong déu. Tdc d6 quay 6n dinh giup dudng cit min, giit
dung hinh dang va khong 1am mét di tinh thAm m§ san phdm. Qua trinh dién ra lién tuc, an
toan va hiéu qua.

2.3. Lwa chon phuwong an

Sau khi so sanh hai phuong an thiét ké, nhom Iya chon phuong 4n 2 nho vu diém
vuot troi vé tu dong hoa, 6 chinh xac va kha ning tich hop. Phuong an nay sir dung co cau
dao quay cit bavia miéng va ddy trén cing mot may, két hop hé thong cip phoi tu dong va
thiét bi diéu khién, giup qua trinh cét dién ra lién tuc, déng déu va han ché bién dang san

pham.

Khac v6i phuong an 1 (cit tach roi), phuong 4n 2 t6i wu dién tich lap dat, giam chi
phi dau tu vi phai st dung nhiéu may hon. Thiét ké cho phép diéu chinh linh hoat theo kich
thudc chai, thao lap dao nhanh, d& bao tri. Ngoai ra, mé phong FEM duoc ting dung dé t6i
uu hoa két ciu, ting do bén va on dinh khi van hanh. Nho d6, phuong an 2 phi hop véi yéu
cAu san xuat cong nghiép HDPE hién nay, vira dam bao chat luong, vira nang cao hiéu qua
kinh te.

Hinh 2.6. So d6 dong cua phuong an duoc chon.

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

CHUONG 3. TINH TOAN VA THIET KE HE TRUYEN PONG CO KHi
3.1. Thiét ké so' 6 dong ciia may
Yéu cau chung ctia may cit bavia chai nhya HDPE.

Mady cét bavia chai nhwa HDPE dugc thiét ké nhim dam bao kha ning loai bo phan
nhira du hiéu qua, nang cao chit luong san pham va phu hop véi day chuyén san xuét tu

dong. B¢ dat muc tiéu do, may can dap ing cac yéu cau sau:

a) Yéu cau vé ky thudt va hiéu sudt: May phai cat chinh xac > 80% san pham,
khong gy bién dang hoic sai 1éch hinh hoc. Tdc d6 xir Iy yéu cau dat it nhat 720 chai/gid.
Can cho phép diéu chinh linh hoat toc dd dao, luc cit va chiéu sau cit nham phu hop nhiéu
loai chai.

b) Yéu cau vé tu dong hoéa va dicéu khién: Trang bi PLC diéu khién trung tam két
hop giao dién HMI gitip gidm sat thong s6 va van hanh ty dong.

¢) Yéu cau vé do bén va @6 on dinh: Két cau may phai chiu dugc tai trong lién tuc,
vat lidu dao cat nén sir dung thép hop kim (nhu C45) c¢6 do cting va kha nang chéng mai
mon cao. Thiét ké dé thao lép, thuan tién cho bao tri dinh ky.

d) Yéu ciu vé an toan va bao vé mdi trweong: May can co che chin bao vé ludi
dao, nut dimg khan cap. Uu tién sir dung thiét bi tiét bj sdn c6 nham giam chi phi va thoi
gian ché tao ciing nhu lap dat.

e) Yéu ciu vé kha ning tich hop diy chuyén: May phai twong thich v&i cum cap
phoi ty dong dé van hanh lién tuc khong gian doan.

f) Yéu ciu vé tinh kinh té va hiéu qua: Uu tién str dung vat liéu sin co, cdu tric
gon nhe, d& gia cong va di chuyén. Thiét ké dao bén, it bao tri, giam chi phi, gop phan nang
cao hi¢u qua san xuét va 1gi nhuan cho doanh nghiép.

3.2. Tinh toan lyc cit

Mo phong bang phan mém Abaqus nham xac dinh (mg suit, bién dang déo va luc
cit tac dung trong qua trinh loai bo bavia &@ miéng chai nhwa HDPE, tir 46 danh gi4 hi¢u
qua thiét ké dao va may cit bavia.

3.2.1. Thiét ldp mé hinh

Phan mém str dung: Abaqus/Explicit — phtt hgp cho phén tich bién dang phi tuyén.

SVTH: L& Viét Poan, Tran Quéc Loi GVHD: TS. Hoang Vian Thanh
16



CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cat).

M hinh 3D chai nhya: Ban kinh 60mm, c6 bavia & dau trén.

BAVIA TREN BAVIA DUOI

Hinh 3.1. M6 hinh 3D chai nhua HDPE.

Mo hinh dao: Géc cit 6°, quay quanh phoi, tiép xtic voi bavia.

DAO PHOI

e

Hinh 3.2. M6 hinh Abaqus gitta chai va dao.
3.2.2. Cic buéc sit dung Abaqus dé tinh lic cit
a) Budc 1: Import hinh hoc vao Abaqus
» Tai giao dién Abaqus/CAE:
Module: Part

Vao: File > Import > Part

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT

Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Chon file: chai.step.

e Type: 3D, deformable.
e Shape: Solid.

Module: [; Part Model: |~ Model-1  ~ Part: |; chai

:13 ==V | & Part Manager X
2l 4

&7, &7, | Name Description Status Create...

> :
/4 chai 3D Deformable Copy.
° | EES 3D Deformable

D :n£ | Rename...

2 Delete...
=, 00

12 Lock
=8
-+_ v

%, o Update Validity
G
[xlli A‘ Dismiss

Lap lai véi dao.step.

Hinh 3.3. Thém chi tiét vao Abaqus.

» Kiém tra sau khi import:

Dung tool: Repair Geometry dé khong 15i khi chia luéi.

Duing Part > Section As

sign dé gan thudc tinh vat liéu sau khi import.

Budce 2: Khai bao vat liéu (Module: Property)

Khai bao vat liéu (Module: Property). Tat ca cac thong sé dugc dwa vao muc

Property ctia phan mém ABAQUS duogc lay tir ngudn tai lidu [8], [9].

» HDPE:
Material > Create:

Johnson-Cook Damage

— Mo hinh dut gay.

SVTH: Lé Viét Poan, Tran Qudc Loi

GVHD: TS. Hoang Van Thanh
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Mettong 1o oty [Prer—,

1
L o o o - Tempenstue  Temperstors  Sbain Rate

Hinh 3.4. Thiét lap vat lidu.

Bang 3.1. Bang thong s6 Johnson — Cook.

Tham s6 Gia tri Y nghia
D1 0.3 Bién dang déo twong dwong tai dit gdy (co
ban)
D2 0.075 Anh huong ciia ing suét thity tinh
D3 0.333 Anh hudng cia ty 18 ing suat
D4 0.0005 Anh huong cua toc do bién dang
D5 0 Anh huong cta nhiét do
Melting/Transition 0 Khong dung nhiét
Temp
Reference Strain 1 Chuan hoa toc do bién dang
Rate
SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cat bavia chai HDPE (May ct).

nhu;

Theo tai liéu [8], md hinh Johnson—Cook Damage dinh nghia strain dén failure (giy)

e = [dy + dy.e%°].[1+d,.In (S—*;)] [1+de. T G.1)

Trong do:

er - Bién dang déo tai diém gay khi vat liéu khong thé chiu thém tai trong.
6" - Ti s giita tng suét thily tinh (mean stress) va g suat tuong duong von Mises:

* Om

G:

O eq
g - Téc d6 bién dang thyc té (do Abaqus tinh trong qué trinh mé phong).
€0 - Toc d6 bién dang chuan (thudng dit bang 1 s7).

v A L. T-T,
T* - Nhiét do tuong d6i: T* = ———"—
Tmett— Troom

T - Nhiét d6 hién tai ctia phén tir.
Troom - Nhiét d6 méi truong (nhiét do chuén).

Tmelt - Nhi€t d§ ndng chay cua vat ligu.

Damage Evolution — Qua trinh suy gidm mo dun.

S Suboption Editor X
Damage Evolution
Type: Dusplacement
Softening:  Linear
Degradation: | Maxsmum
Use temperature-dependent dats

Number of field vanabies
Data

Displacement
at Faillure

1 0.0013

oK Cancel

Hinh 3.5. Thiét 1ap hé sb suy giam.

SVTH: Lé Viét Poan, Tran Qudc Loi

GVHD: TS. Hoang Van Thanh
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Bang 3.2. Y nghia cc tham sé vat liéu.

Tham s Gia tri Y nghia
Type Displacement Phu thudc vao d6 doi (khong phai
nang luong)
Softening Linear Puong cong giam mé dun tuyén tinh
sau khi gdy bit dau
Degradation Maximum Mirc do suy giam tdi da khi vat liéu
mat kha nang chiu tai
Displacement at Failure 0.0013 Do doi gidi han gdy pha huy

Density - Khoi lugng riéng.

.....

Hinh 3.6. Thiét lap hé s6 khdi luong riéng.

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Elastic - Tinh dan hoi.

Hinh 3.7. Thiét 1ap hé s dan hoi.

Bang 3.3. Y nghia cac tham s6.

Tham s Gia tri Y nghia

Young’s Modulus 1.0¢9 (MPa) | M6 dun dan hoi, thé hién d6 cing tuyén tinh cua

vat liéu.

Poisson’s Ratio 0.45 Hé s6 Poisson, thé hién do co ngang cua vat liéu
khi bi kéo doc.

Plastic - M6 hinh bién dang déo Johnson-Cook.

Hinh 3.7. Thiét 1ap hé s6 Johnson-Cook.

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

CAPSTONE PROJECT
Bang 3 4. Y nghia cac tham s6 Johnson — Cook.

Tham sb Gia tri Y nghia

A 8.859¢° Pa | Gidi han chay ban dau (yield stress) khi € =0
vaT=0
B 3.056¢° Pa Hé s6 ting cimg — ting Ung sudt theo bién
dang
n 0.3838 S6 mil bién dang déo
m 0 Anh hudng cia nhiét d6 (b6 qua néu T=0)
Melting/Transition Temp 0 Khong xét nhiét d§ trong mo hinh nay

» Dao cit:

Johnson-Cook Damage (M6 hinh dut gay).

e I Mt
*  Tevaperstan Sham bate

Hinh 3.8. Thiét 1ap hé s6 Johnson-Cook.

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT

Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Bang 3.5. Y nghia cac tham s6 Johnson — Cook.

Tham sb Gia tri Y nghia
D1 0.06 Bién dang déo twong duong tai dit gdy (co ban).
D2 3.31 Anh huéng cia tng suit thuy tinh.
D3 -1.96 Anh huéng cua ty 18 tng suit.
D4 0.0018 Anh huéng cua toc d6 bién dang.
D5 0.58 Anh huong cta nhiét do.
Melting/Transition Temp 0 Khong dung nhiét.
1 1 Chuén hoa tdc do bién dang.

Damage Evolution (Qu4 trinh suy yéu vat liéu).

= Subopticn Editor
Damage Evolution
Type  Displacement
Softening: Linear

Degradatior:  Masimum

Number of field vanables:
Data

Displacement
at Failure

1 015

oK

Use tempersture-dependent data

Cancel

Hinh 3.9. Thiét 1ap hé sd suy yéu vat liéu.

SVTH: Lé Viét Poan, Tran Qudc Loi

GVHD: TS. Hoang Van Thanh
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Bang 3.6. Y nghia cc tham sé suy yéu vat liéu.

Tham sb Gia tri Y nghia
Type Displacement Phu thudc vao do doi (khong phai nang luong)
Softening Linear Puong cong giam mé dun tuyén tinh sau khi giy
bt dau
Degradation Maximum Mirc do suy giam tdi da khi vat liéu mat kha ning
chiu tai
Displacement 0.15 Do doi gidi han gdy pha huy
at Failure

Density (Khéi lugng riéng),

.....

Hinh 3.10. Thiét 1ap hé s6 khi lugng riéng.

Tham khao theo ngudn trang web: https://vanhanoi.com/, Thép C45 c6 khdi luong
riéng: Theo Metric 7.87 g/cc = 7870 kg/m>.

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT

Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Elastic (Tinh dan hoi).

& fan

Hinh 3.11. Thiét 1ap hé s6 dan hoi.
Trong do:

¢ Young's Modulus - M6 dun dan hoi — do d6 cung cua vat liéu.

e Poisson's Ratio - Ty 1é bién dang ngang so v&i doc khi kéo. V&i thép, thuong 13
~0.28 — 0.30.

Bang 3.7. Y nghia cac tham s6 Johnson — Cook.

Tham s Gia tri Y nghia
A 862¢® Pa | Gi6i han chay ban dau (yield stress) khi € =0va T =
0
B 3316¢° Pa Heé s6 tang cing — ting ung suét theo bién dang
n 0.34 S6 mii bién dang déo
m 0.8 Anh hudng cia nhiét d6 (b6 qua néu T = 0)
Melting/Transition 0 Khong xét nhiét do trong mo hinh nay
Temp
» Gan section:

SVTH: Lé Viét Poan, Tran Qudc Loi

GVHD: TS. Hoang Van Thanh
26



CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cat).

Tao section Solid.

4 Section Manager X
' Name Type

Vidao Solid, Homogeneous

VLnhua Solid, Homogeneous

Create... Edit... Copy... Rename... Delete... Dismiss

Hinh 3.12.Tao section.

Assign section cho mdi part: chai nhya va dao.

£ Material Masager

Name Create
W Ede
T
Copy
Rename.
Dwete.
Evaluate.
Dtresns

Hinh 3.13. Gén section vao cac chi tiét chai.

<

Marre

Vites

Hinh 3.14. Géan section vao cac chi tiét dao.

¢) Budc 3. Assembly (Module: Assembly)

Tao Instance cho mdi part (chai va dao).

SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

bat vi tri dao gan vung bavia cua chai.
Dung Move, Rotate, Translate néu can di€u chinh.

Kiém tra lai toa do ti€p xuc.

# Create Instance X

stances from:
() Models

Create i

Parts

chitiet22thang3
condaobdo

Instance Type
© Dependent (mesh on part)

(O Independent (mesh on instance)

Note: To change a Dependent instance's
mesh, you must edit its part's mesh,

[C] Auto-offset from other instances

Apply Cancel

Hinh 3.15. Lip ghép céc chi tiét.

d) Buéc 4. Tao Step mé phong (Module: Step)

Create Step > Dynamic, Explicit Tén step: Step -1.

Time period: 1.

%5 Step Manager

Name Procedure
¢ Initial (Initial)

Create... Edit... Replace... Rename... Delete...

Nigeom Time

N/A

[l Step-1 Dynamic, Explicit ON 1

Nigeom...

N/A

Dismiss

Hinh 3.16. Thiét lap step cia mo hinh.

Trong budc Step, muc Field Output Request 1a noi chon céc dai luong vat Iy dugce

Iwu lai dé phén tich sau mé phong. Thiét lap nhu sau: Domain: Whole model — ghi dir liéu

SVTH: Lé Viét Poan, Tran Qudc Loi
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

toan mo hinh Frequency: Evenly spaced time intervals, Interval = 20 — ghi mdi 20 budc

thoi gian Timing: Output at approximate times — ghi tai thoi diém gan dung.

Bang 3.8. Cac bién di bat va ¥ nghia cac tham sb.

Tén Y nghia
Stresses Ung suat (Stress)
Strains Bién dang
Displacement/Velocity/Acceleration Dich chuyén, van toc, gia toc
Forces/Reactions Luc phan ung
Contact Ma sat, tiép xtc, luc tiép xuc
Energy Nang luong: internal, kinetic, friction...
ot Fuded Outpat Resguest
Ext r only
Timing  Output ot appeosimate times
el Preselocted dedaults Al Edit vanables

ACSTRESS ENER EVF LE PE PEEQ PEECVAVG PEVAVG RF 5 SVAVG ULV

P BB Stresses

(.

P B Duplacerment Velocty/Accelmstion

P B Forces/Reactions

b B Comaa

P W ey '

» Faluen Frmcture

» Thermat

g reba
tpat ot shell beam, and lapered section pont:
© Une el aniits
@ Include Iccal coordinae directons whan svailsbsie
Apply fier  Antisbasing

Hinh 3.17. Thiét 1ap cac tham s6 két qua.
e) Bude 5: Thiét 1ap tiép xic (Module: Interaction)

» Tao Interaction (tiép xtic dao - chai).

SVTH: L& Viét Poan, Tran Quéc Loi GVHD: TS. Hoang Vian Thanh
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Vao module: Interaction — chon Create Interaction.
Chon General Contact (Explicit) cho step Step-1.

bat tén: Int-1, interaction nay s€ dugc luu trong Interaction Manager voi trang thai

Propagated.

SF Interaction Manager X

Name Initial Step-1 Edit...

v | int-1 Propagated

Move Right
Interaction type:  General contact (Explicit)
Interaction status: Created in this step
Create... Copy.. Rename.. Delete... Dismiss

Hinh 3.18. Thiét l4p trang théi tiép xuc.
» Khai bao Interaction Property.
Vao Interaction Property Manager — Create.

e Type: Contact.
e Normal Behavior: Hard Contact (md phong va cham khong xuyén thau).

e Tangential Behavior.

# Interaction Property Manager X

Name Type

IntProp-1 Contact

Create... Edit... Copy... Rename... Delete... Dismiss

Hinh 3.19. Thiét 1ap trang thai tuong tac.
» Tao Coupling (két ndi RP va mit phang).
Tao Reference Point (RP) tai vi tri ban mudn diéu khién (tim quay dao, tim dé chai).

Vao Interaction — Create Constraint. Type: Coupling.
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Control Point: chon RP. Surface: chon mat dao hoac bavia chai.

Loai rang bugc: Kinematic, bat dﬁy du DOF (UX, UY, UZ, URX, URY, URZ).

¢ Constraint Managet x

Name Type

(S Constramt-1 Coupling

Create, Edit \ Copy... Rename... Delete.. Dismiss

Hinh 3.20. Thiét l4p chiéu quay cua dao.
» Gan Connector néu c6 lién két co khi
Tao Connector Section (vi du: ban 18 — Hinge).
Vao Connector Section Manager — Create.

Name: ConnSect-1, Type: Hinge. Gan phan tir dang wire két ndi RP vé6i viing can
gan. Gan ConnSect-1 vao vung d6 trong Connector Section Assignme. Boundary

Condition:

e Chai: c6 dinh hoan toan (Encastre).
e Dao: tao chuyén dong.
e Displacement theo truc Y hoac Z.

e Hoic Velocity néu mudn kiém soat téc do cit.
C6 thé dung Amplitude néu cin chuyén dong c6 bién thién.
f) Budc 6: Chia ludi (Mesh)
» Chia luéi cho chi tiét dao.

Module: Mesh — Chon Part condao6do.
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Gan phan tir:

e Mesh Control > Element Shape: Tetrahedral.
e Technique: Free. Gan loai phan tir:
e Element Type: C3D4 (4-node tetrahedron) hoic C3D10 (néu can chinh xac hon).

Seed Part: chon kich thudc ludi phu hop (vi du: 1.0 mm).
Mesh — Generate Mesh — kiém tra chét luong luéi.
» Chia lu6i cho chi tiét chai Module:
Mesh — Chon Part chitiet22thang3
Gan phan tir:
e Mesh Control > Element Shape: Hex néu hinh hoc phu hop.
e Technique: Sweep (néu try tron) hodc Structured néu co thé.
Gan loai phan tir: Element Type: C3D8R (8-node linear brick).
Seed Part:

e Chon Seed Edges hodc Seed Part.
e Vung tiép xtic véi dao: chon seed nhé hon (0.2-0.3 mm).

e Vung con lai: dung seed 16n hon (0.8—1.5 mm) Mesh — Generate.

Mesh — Kiém tra bang Mesh Verify.

Hinh 3.21. Anh tong thé luéi chi tiét.

Lu6i phan tir: 14 768 phan tir; tinh chinh luéi tai ving tiép xuc dé ting d6 chinh xac.
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Hinh 3.22. Chia ludi 14 768 phan tu.
f) Buwéc 7: Tao va chay Job
» Tao Job Vao module: Job — chon Create.
bat tén Job: vi du Job-22t3-6do.
Chon model: Model-1. Job.
Type: Full Analysis.
Click Continue — kiém tra thong tin va nhan OK.
» Kiém tra va chay md phong.
e Trong cira s6 Job Manager:
e  Click Write Input d¢ tao file input.inp.

e Click Data Check dé kiém tra 15i (néu c6).
e Néu hop 1¢, nhan Submit dé chay mé phong.

M¢ tab Monitor dé theo dai tién trinh.
Khi trang thai chuyén sang Completed, c6 thé xem két qua bang cach nhan Results.

Neu Job bao [6i, nén mo Monitor hodc *.msg va *.dat dé doc canh bao (vi du: thieu

rang bugc, tiép xuc chuwa du...).
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cat bavia chai HDPE (May ct).

» KET QUA

PE, Max. Principal
(Avg: 75%)

+4.524e-02
+4.147e-02
+3.770e-02
+3.393e-02
+3.016e-02
+2.63%e-02
+2.262e-02
+1.885e-02
+1.508e-02

+1.131e-02
+7.540e-03
+3.770e-03

+0.000e+00

Hinh 3.23. Két qua mé phong.
» Ly do chon bién dang déo dé phan tich
Bdi canh bai toan: Trong dé tai thiét ké hé thongcat bavia chai nhya HDPE (may
cit), mo phong qué trinh dao cit vao mép nhua dé loai bo bavia. Van dé k¥ thuét ¢ day can
quan tam:
e Phdi cit di manh dé bavia rdi ra khéi than chai.
e Nhung khong duoc lam bién dang hay hong chai (khong pha hay két cdu nhua
HDPE).
Ma dé danh gia diéu d6, khong chi can biét ing suit (stress), ma con phai hiéu 1d
bién dang déo (plastic strain — PE).
M&i lién hé gifra bién dang déo va luc cit.
Cu thé:
e Néu PE bang 0 => chi méi bién dang dan hoi => chua du luc dé cat bavia.
e NéuPE tang dén mtrc x4c dinh trude => ta c6 thé tinh toan nguoc lai dé biét luc

cat can thiét 1a bao nhiéu.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

3.3. Chirng minh tinh ding din
Cong thirc lién hé giira ing suit va bién dang déo (PE):
M6 hinh Johnson—Cook (JC Plasticity Model):

Nguén: “Johnson, G.R., & Cook, W.H. (1983). A constitutive model and data for
metals subjected to large strains, high strain rates and high temperatures. Proceedings of

the 7th International Symposium on Ballistics.”

Cong thirc gbc:

o= (A+B.g"). (1 +C.In (5—0)) (1-T™) (3.2
Khi bd qua nhiét va tdc d6 bién dang (dé don gian), con lai:
c=(A+B.e") (3.3)
3.3.1. Céng thirc lién hé giita itng sudt va bién dang déo (PE):
Dinh luat co ban cua co hoc vat liéu:
F=0.Ac (34

Trong do6:

F: Luc tac dung (N).

o: Ung suit (Pa hoic MPa).

Ac: Dién tich chiu luc (m? hoac mm?).

Bién dang déo 16n nhét (PE) tir mé phong:

e =PE =4,524% = 0,04524.
Thong s Johnson—Cook cho nhya HDPE:

e Ung suét chay ban dau: A = 8,859 MPa.
e Hé sé tang cung: B = 30,56 MPa.
e SO mil bién dang déo: n = 0,3838.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Dién tich tiép xtic (1a ving tiép xuc gitta mép ludi dao cit va phan bavia nhya HDPE
trén chai do dugc trong phan mém): Ac = 2,2 mm? =2,2.10-6 m%
Tinh tng suit chay tai PE = 4,524%
Ap dung cong thirc Johnson — Cook (gian lugc, khong xét tbe dd va nhiét):
c=(A+B.e") (3.5)
Thay sé:
o = 8.,859 + 30,56.(0,04524)93838 = 18,173 MPa.
Tinh lye cit
F=0.A.=18,173.10°.2,2.10°= 39,981 N.
Déi sang don vi luc Kg luc (kgf)

38,911

Fkgf = W = 4,08 kgf

Két luan: Khi dién tich tiép xuc dao — bavia 1a 2,2 mm?, va bién dang déo tai ving

cat 12 4,524%, thi lyc cit can thiét 1a khoang 39,98 1N, twong duong 4,08 kgf.

3.4. Tinh toan bd truyén banh ring thanh ring — cum loai b6 bavia trén
Trong hé thong truyén dong ciia may cit bavia HDPE, co cau thanh ring — banh ring
dam nhiém viéc chuyén doi chuyén dong tinh tién cta xi lanh khi nén thanh chuyén dong
quay cuia truc dao. Cu thé, thanh ring gin cb dinh an khép voi banh ring lap trén truc @14
mm qua mot then vudng. Khi xi lanh ddy thanh ring chuyén dong, luc dugc truyén qua cip

rang tao momen xodn quay truc dao.

Do 1a bo truyén truc tiép, co cau nay can dugc tinh toan chinh xac vé hinh hoc, kiém

tra g suat ti€p xuc, uén va kiém nghi¢ém kha nang chiu lyc cua then truyén momen.
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

3.4.1. Lwa chon vit liéu va tinh irng sudt cho phép
Phan nay nham x4c dinh dic tinh co hoc co ban cua vat lidu duoc st dung trong bd
truyén va tir d6 suy ra ing suit cho phép — yéu t gidi han chinh trong tinh toan thiét ké chi

tiét may.

O12m Oldamr 018 0124y  Ol0om
e T S A T et e —
|
_16 +0,027
3 B 623700 31+0.0%9 900
165 «0 063

Hinh 3.24. Kich thudc truc cum loai bé bavia trén.
Béanh rang va thanh rang stir dung thép hgp kim 40CrNi da t6i thuong hod, gitp tdng

do cung bé mat, khang mai mon va cai thién do bén moi.
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Hinh 3.25. Kich thudc banh rang.
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Hinh 3.26. Kich thuéc thanh rang.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Vat liéu str dung:

e Truc: Thép C45 — khong nhiét luyén.
e Banh rang va thanh rang: Thép 40CrNi1 — da t61 thuong hoa.

Thong sb co hoc dic trung:

e Gi6i han bén kéo cua thép C45: ob (rue) = 600 MPa.
e Gi6i han bén kéo cua thép 40CrNi: 6b banh rang) = 850 MPa.

H¢ s6 an toan:
Vi truc: n = 2.
Véirang: n = 1,8.

Ung suét cho phép:

0
—— =~ 472 MPa, 14y 450 MPa.

[0]trye = —— = 300 MPa; [0]psnh rang = 18

Trong do:

e [o]: Ung suit cho phép 1am viéc cua chi tiét.
® Op: gi61 han bén kéo cua vat licu.
e Heé s6 an toan duoc lya chon dé dam bao chi tiét 1am viéc bén lau, khong bi pha huy

do trng suit vuot ngudng.
3.4.2. Xdc dinh modun, sé rang va dwong kinh
Dua vao tiéu chuan:
« Sé rang banh ring: Z = 25.
* Puong kinh ngoai banh rang: dyg = 33,66 mm.
Ap dung cong thirc tiéu chuan:

dng 33,66

dhg=m(z+2) (3.7)=>m = Z+2 ”

~ 1,247 mm
Lay m = 1,25 mm.

Tinh duong kinh vong chia: d =m.z=1,25.25 = 31,25 mm.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Trong do:
* m: modun, don vi mm, dai di¢n cho ty 1¢ gilta budc rang va m.
. z:sb rang.
 d: duonh kinh vong chia.
3.4.3. Tinh momen va lyc vong tac dung lén banh rang
Tir két qua mo6 phong qué trinh cit bavia, mémen yéu cdu quay truc dao 1a:

M =625 Nmm.

Tinh luc vong tai vong chia:

2M
Ft = T (38)
_2.625
31,25

Trong do:
« Fy: Lyc vong truyén qua cip ring.
« M: momen xoén can thiét dé quay dao.
* d: duong kinh vong chia ctia banh rang.
3.4.4. Tinh chiéu réng bdnh ring
Chiéu rong banh rang anh hudng dén kha ning chiu tai tiép xac va do bén moi.

Theo quy udc thiét ké tiéu chuén:

b
E: 10=>b=10.m = 12,5 mm.

Tuy nhién, theo ban vé& khong gian lap banh ring 1a 32mm. Do d6, chon chiéu rong
banh rang: b =20mm.
Chon b = 20mm véi muc dich 13 tang chidu rong banh ring giup ting kha ning chiu

ubn va tiép xuc, dong thoi tan dung khong gian lap dat thuc té.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

3.5.5. Tinh vdn toc vong va chon cap chinh xdc
bé xac xéac dinh cap chinh xac ché tao banh rang, can bié€t van toc vong lam viéc

thuc té.

Gia st truc dao quay 1 vong trong 1,2 gidy:

60
n= 12°= 50 (vong/phut)

Tinh van téc vong cua banh rang:

v = m.d.n (39)

60.1000

_3,14.31,25.50
B 60000

= 0,0817 m/s

Trong do:

« v:van téc vong cua ring tai vong chia (m/s).
» d: BPuong kinh vong chia ctia banh rang (mm).

« m: S6 vong quay mdi phit.

Vi van téc 1am viée thap (v < 1 m/s) va tai trung binh, bo truyén khong doi hoi cao
vé d6 chinh xéac hinh hoc hay do nhan mat rang. Theo ISO 1328, cép chinh x4c 8 la phu
hop, cho phép ché tao bang phwong phap tién, dé gia cong, chi phi thip nhung van dam bao
d6 ém va tranh cac 16i nhu ket ring, rung dong hay mai mon sém trong hé truyén dong toc

do thap.
3.5.6. Tinh h¢ sé tdii trong K
Hé sb tai trong dong dugc xac dinh theo mirc do 6n dinh cua tai. Do cum cét lam viéc
theo chu ky nge‘in, c6 dao dong nhe: K=1,3+1,5= Chon K =1,4.
3.6. Tinh toin bd truyén banh ring — thanh ring cum loai bé bavia dwéi
B truyén thanh ring — banh ring c¢6 nhiém vu chuyén chuyén dong tinh tién tir xi
lanh khi nén thanh chuyén dong quay cia truc dao bé bavia day chai. Banh ring duoc lap

trén truc @14 mm bang then vudng, in khép vé6i thanh ring ¢d dinh. Cum nay lam viéc

SVTH: L& Viét Poan, Tran Quéc Loi GVHD: TS. Hoang Vian Thanh
40



CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

tredc cum cit miéng chai, yéu cau tinh toan chinh xac v& mémen, tng suit va kiém nghiém
then d¢ ddm bao d bén va on dinh khi van hanh.
3.6.1. Lwa chon vit liéu va tinh irng sudt cho phép
Viéc lwa chon vat liéu phu hop véi tirng chi tiét 1a diéu kién tién quyét dé dam bao do
bén va kha ning chiu tai 1au dai.
Véi cum bé day: Truc truyén momen duoc ché tao bang thép C45 — loai thép carbon

trung binh, c6 do bén kéo cao va d¢ gia cong.
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Hinh 3.27. Kich thudc truc cum loai bo bavia dudi.
Banh rang va thanh rang str dung thép hop kim 40CrNi da to1 thuong hod, giap tang

d6 cung bé mat, khang mai mon va cai thién do bén moi.
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Hinh 3.28. Kich thudc banh rang.
SVTH: Lé Viét Poan, Tran Qudc Loi GVHD: TS. Hoang Vin Thanh

41



CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

26.25
23.44

102 ’

Hinh 3.29. Kich thuéc thanh rang.

Ung suat cho phép:

600 850 .
[O]tryc = - = 300 MPa; [0]panh rang = 18 ~ 472 MPa, lay 450 MPa.

Trong do:

* [o]: Ung suit cho phép 1am viéc cta chi tiét.
* Ob: gi61 han bén kéo cua vat liéu.
e Heé s6 an toan duoc lya chon dé dam bao chi tiét 1am viéc bén lau, khong bi pha

huy do ung suat vuot ngudng.

3.6.2. Xdc dinh sé ring, mé — dun va dwong kinh vong chia
Pé xac dinh cac thong sb hinh hoc co ban cta banh rang, ta sir dung s rang da biét

ttr ban v€ k¥ thuat va duong kinh ngoai banh rang:

« S4 rang banh ring: z = 25.

* Puong kinh ngoai banh rang: dyg = 33.66 mm.

Tinh modun theo cong thirc:

d
m=—2 (3.13)

742
33,66 1246
27 ’
Chon m = 1,25 mm.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Tinh duong kinh vong chia:
d=m.z (3.14)
=1,25.25=31,25 mm

Trong do:

m: M6-dun — thong s6 xac dinh kich thudc rang va tiéu chuan banh ring.

* z: SO rang cua banh rang.

dng: Puong kinh ngoai banh ring — kich thudc 16n nhét cua banh.

d: BPuong kinh vong chia.

3.6.3. Tinh momen va lyc vong tac dung lén banh ring

Tu yéu cau truyén dong cua truc dao bé tai day, gia dinh mémen lam viéc tuong tu

cum cit: M = 625 Nmm.
Luc vong tac dung lén rang tinh theo cong thirc:
2M

_2.625 20N
31,25

Trong do6:
» Fi Luc vong tac dung qua cdp rang (N).
« M: Mdmen xoan can thiét dé quay truc dao (Nmm).
» d: BPuong kinh vong chia ctia banh rang (mm).
3.6.4. Tinh chiéu réng bdnh ring

Tuong tu nhu cum loai bo bavia dudi, theo khuyén nghi tiéu chun, ty sb giira chiéu

rong va mo-dun:

b
a: 10=>b=10.m = 12,5 mm.
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Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Tuy nhién, theo ban v& khéng gian lip banh ring 1a 32mm. Do d6, chon chiéu rong

banh rang: b = 20mm.

3.6.5. Tinh van toc vong va chon cap chinh xdc

Tuong tu nhu loai bd bavia duoi, d€ xac dinh cap chinh xac ché tao banh rang, can

biét van tdc vong lam viéc thuc te.

Gia st truc dao quay 1 vong trong 1,2 giay:

60 0 vong
1,2 phut

Tinh van toc vong cla banh rang:

_3,14.31,25.50
B 60000

Trong do:

Tm.d.n

v= (3.13)

60.1000

= 0,0817 m/s

* v: Van toc vong cua rang tai vong chia, don vi m/s.

* d: Buong kinh vong chia ctia banh rang (mm).

« m: S6 vong quay mdi phit.

Tuong tu, do bd truyén hoat dong & vén tdc thap (< 1 m/s) va khong yéu cau truyén

dong chinh x4c cao, cap chinh xac 8 theo tiéu chuin ISO 1328 13 Iwra chon phu hop. Cap

nay cho phép gia cong bang tién don gian, dam bao van hanh on dinh, tranh cac hién tuong

nhu ket rang, rung hodc mai mon sém, d@)ng thoi tiét kiém chi phi ché tao.

3.6.6. Tinh h¢ sé tdii trong K

H¢ s0 tai trong dong duoc xac dinh theo mure d§ 6n dinh cua tai. Do cym bé lam viéc

theo chu ky ngén, c6 dao dong nhe: K=1,3+1,5=> Chon K =1,4.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cat bavia chai HDPE (May ct).

3.7. Tinh chon Xilanh

Hé théng co khi st dung mét xi lanh khi nén tic dong thang, gin vao thanh ring,
gitip tao chuyén dong tinh tién. Chuyén dong nay sé& truyén moémen xodn qua banh ring dé

quay dao, cit bo bavia nhwra trén miéng chai HDPE.
Hé théng gom:
Thanh ring dai 100 mm, chiéu cao rang 1.41 mm, tong chiéu cao 13.13 mm.
Banh ring duong kinh ngoai 33.66 mm, dudng kinh vong chia xp xi 31.25 mm.
Dao cit gan v6i truc banh rang.

Xilanh khi nén @32 mm, hanh trinh 125 mm, 4p suit cung cap 3 atm.

©33.66

1 | K R7

Hinh 3.30. Kich thuéc banh rang.

26.25

23.44

200

Hinh 3.31. Kich thuéc thanh rang.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cat bavia chai HDPE (May ct).

Bang 3.9. Thong s6 kich thuée thuc té

Hang muc Ky hi¢u Gia tri
Puong kinh ngoai banh rang Dout 33,66 mm
Puong kinh vong chia banh D 31,25 mm
rang (PCD)
Ban kinh vong chia r r 15,625 mm
Hanh trinh xi lanh Spiston 125 mm
Ap suat khi nén P 3 atm = 0.304 N/mm?
Duong kinh xi lanh Dxilanh 32 mm

Tinh lyc cét can thiét — tir md phong ABAQUS.
Theo bao cdo mo6 phong thuc hién trong Abaqus:

. Bién dang déo PE = 4,524%.
. Ung suat tuong tng: 6 = 18,173 MPa.
. Dién tich tiép xtic dao — bavia: A =2,2 mm?=2,2x10"° m?.

Tinh luc ct:
Fst=0.A (5.1)
= 18,173x10%.2,2x10°% = 39,98 N.
Tinh momen xodn yéu cau trén truc dao
M=Fr (5.2)

=39,98.15,625 = 624,77 Nmm.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Tinh lyc ddy can thiét tir thanh ring

Vi thanh ring tic dong 1én banh ring dé truyén momen, luc truyén la:

M 624,7
Fihanh ring — ? = 15625

~ 39,98 N

Tinh tong lyc can thiét tir xi lanh

Thém khdi lwvong cta cum chuyén dong (g4 d&, thanh ring, ma sat): m=2 kg.
Firong =2 .9,81 = 19,62 N

Fiéng = 39,98 + 19,62 = 59,6 N

Tinh tiét dién va xéac dinh xi lanh:

F
A= S (5.3)
_ 596 196 5
- 0304 omm
Suyra: D = 1%~ 15,8 mm.

Do d6, chon xi lanh khi nén @32 mm (vi @16 1a ti thiéu, @32 du tai, bén viing hon).
Tinh hanh trinh yéu ciu

Thanh riang can di chuyén du dé banh rang quay 1 vong (360°):

S =mDou =3,14 - 33,66 = 105.7 mm.

Chon hanh trinh xi lanh = 125 mm dé:

e Du cho dao quay hét mot vong.

e Du hanh trinh d€ hoi vi hodc bu lap rap sai so.

SVTH: L& Viét Poan, Tran Quéc Loi GVHD: TS. Hoang Vian Thanh
47



CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cat bavia chai HDPE (May ct).

Bang 3.10. Tong két bang k¥ thuat.

Théng sb Gia tri
Luc cét can thiét 39,98 N
Luc cong thém do khdi luong 19,62 N
Téng luc yéu cau 59,6 N
DPuong kinh xi lanh t4i thiéu 15,8 mm
Chon duong kinh xi lanh 932 mm
Hanh trinh yéu cau 105,7 mm
Chon hanh trinh 125 mm
Ap suit khi nén 3 atm (0.304 N/mm?)
3.8. Thiét ké truc

3.8.1. Truc cua cum loai bo bavia dwaoi
3.8.1.1. Xdc dinh so bj cdc kich thwéc chiéu dai ciia truc
Trong co ciu bé bavia day ctia may xur 1y chai nhya HDPE, truc dong vai tro truyén
moémen xodn tir bo truyén thanh ring—banh ring dén dao bé. Chuyén dong quay cua truc
tao luc bé gay phén bavia con du dudi day chai, nén két cAu truc can dam bao dd chinh xac,

d6 bén moi va dé bao tri. Hién nay c6 hai phuong an ché tao truc bé thuong dugc xem xét:

e Phuong an 1: Truc lién khéi v6i co cdu bé, clig vimg nhung khé gia cong, chi phi
cao, thay thé toan bo khi hong.
e Phuong an 2: Truc tron c6 ranh then lép v6i banh ring, dé ché tao, thuan tién sira

chira, tiét kiém chi phi.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cat bavia chai HDPE (May ct).

Trong pham vi dé tai, Trong dé tai, nhom chon phuong 4n 2 dé dam bao tinh linh

hoat, d& lap ghép va phu hop véi didu kién van hanh thuc té. Ta c¢6 két cau truc cum bé nhu

sau:
D D: D D, D,
N S S I R oy e B
1 1 ! 1
L L, L, L,
= 165 "
Hinh 3.32. Két cu truc ctia cum loai bo bavia dudi.
Trong do:
« D;: Puong kinh truc phan lap ghép dau bé (mm).
« Ds: Puong kinh truc phan lap ghép gbi d& (mm).
« Ds: Puong kinh truc phan lap ghép banh rang (mm).
« Da: Puodng kinh truc khong lap gi (mm).
« Ds: Puong kinh truc phan lap ghép 6 lan (mm).
« L;: Chiéu dai truc lip dau bé (mm).
« L,: Chiéu dai truc lap gbi d& (mm).
« Ls: Chiéu dai tryc 1ip banh rang (mm).
Ta chon so b0 cac kich thudc truc nhu sau:
Di=10mm, D> =12 mm, D3 = 14 mm, D4 = 18 mm, D5 = 12 mm.
Li =20 mm, L, =31 mm, L3 = 52,3 mm, Ls = 31 mm.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

3.8.1.2. Vit liéu ché tao truc

Vit liu dung dé ché tao truc c6 d6 bén cao, c6 kha nang chiu dugc sy tip trung trng

suat 16n. Nén ta chon thép C45 t6i thudng hoa, co céac co tinh:
Do ciing HB=170.... 217 HB
Gidi han bén kéo: o, = 600(MPa).
Gidi han bén chay: 6 =340 (MPa).
Ung suét xodn cho phép: [t] = 12-20 (MPa).
3.8.1.3. Xdc dinh lwc tic dung Ién truc, phén lyc tai cdc goi dé va biéu do momen

Véi ban rang try thang Z = 25; m = 1,25, goc an khdp aw = 209, gbc nghiéng banh
rang 3 = 00.

Duong kinh vong chia: d =31,25mm.
F: = 60N — Lyc tac dung lén tuc
Momen xoan yéu cau 1én truc dao:

Mx1 = Fr=60.15,625 =937,5 Nmm

. 2M 2.937,5
Luc vong: F,; = =—2 = =60N
; dwi 3125

Lyc hudng tdm: Fi = Fy.tanaw = 60.tan200 = 21,84 N
Luc doc truc: Fa1 = ON vi day 13 banh ring tru thang.

Biéu d6 momen lyuc tdc dung 1én truc cua cum loai bo bavia dudi:
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

e A if B

F e Ftl

d FA_x F FBx F

Ay By
3=255| l3=4165
111: 113,6
& 60 291
QS’OJ) |||||||H“lI[”l””“IH“““”rur1r1|r1r1|r1t1|r1r|1r1|r1r1|r1r1|r1

S} 18,93

e

M:-x (Nmm)
5]

1530

224

Q) © T
Ny @

37.6

1566.04

M, y (Nmm) = %
e

937.5

Mx (Nmm) @
e

Hinh 3.33. Biéu d6 momen.
Xét trong mit phang yOz, ta co:
Phuong trinh c4n bang momen tai B:

Mg =0 <& -Fr.liz + Fri.liz = Fyi.lin =-60.25,5 + 21,84.51,55 — Fy11.139,1 =0
= Fyll = FBy = 2,91 N.

Phuong trinh cén bang luc:

ZFy =0 Fr—Fio+Fu _Fyll =60 —FyIO + 21,84 —2,91 =0
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

= Fyi0=Fay=78,93 N.

Xét miat phang xOz, ta co:
Phuong trinh c4n bang momen tai B:

2Mp =0 < Fu.li3 — Fxi1.111 = 60.51,55— F«11.139,1 =0
= Fpx = Fx11 = 22,24 N.

Phuong trinh cin bang lyc:

YFx =0 < Fxio — Fu + Fxi1 = Fxio — 60 +22,24=0
= Fax=Fx10=37,6 N.

Tinh momen uén tuong duong tai cac tiét diét truc:

Theo cong thirc 10.15 [13] va 10.16 [13], ta c6:

Midq10 = \/M)Z(lo + M32710 +0,75.M2, = \/15302 + 02 4+ 0,75.937,52

= 1732,07 Nmm

Mig11 = \/M>2<11 + M32711 + 0,75. M)Z(l = \/02 + 0% + 0,75.937,52

= 811,89 Nmm

Mgz = \/Mg12 + M2, +0,75.M% = /0% + 02 + 0,75.937,52
= 811,89 Nmm
3.8.1.4. Tinh kiém nghigm dé bén truc
bé gé phong kha nang bi bién dang déo qua 16n hoac pha héng do qua tai dot ngdt

(ching han khi m& may) can tién hanh kiém nghiém truc vé do bén tinh. Céng thirc kiém

nghiém c6 dang:

O = V024312 < o]
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cat bavia chai HDPE (May ct).

Xét tai tiét dién, theo cong thirc 7.9 [14], ta co:

M 1530
o= 1% = = 0,27 N/mm?
0,1.d3 2.143

T, 937,5
T= 24X — = 0,17 N/mm?
0,2.d3 2.143

V&1 Mmax, Tmax 1a momen uon 16n nhat va momen xoan 16n nhat tai tiét di¢én nguy

hiém luc qua tai Nmm.

Otd = \/0,322 + 0,172 = 0,36 << [0] = 0,8.0ch = 0,8.340 = 272 N/mm?.

Do d6, truc thoa méan do bén tinh.

3.8.2. Trum cum logi bo bavia trén
3.8.2.1. Xdc dinh so bj cdc kich thwéc chiéu dai ciia truc
Trong cum loai bo bavia trén, truc dao truyén momen xoan tir banh ring dé quay dao
cat bavia. Truc can dam bao do chinh xac, cung virng va dé bao tri. Tuong tu cum bé,
phuong an dung truc tron c6 ranh then duoc chon nhd két cau don gian, dé gia cong va thay

thé, dap ung tot yéu cau ky thuat va hiéu qua kinh té.

D D2 Dy Dy Ds
| 7) . .
f S I S S—
i l | i (—
s Lz ol
165

Hinh 3.34. Két c4u truc loai bo bavia trén.
Trong do:

« Di: Puong kinh tryc phan lap ghép gdi d& (mm).
« Ds: Puong kinh truc phan 1ip ghép banh ring (mm).
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Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Ds: Puong kinh truc phan lap ghép gbi d& (mm).
D4: Puodng kinh tryc phan lap ghép gdi dd (mm).
Ds: Puong kinh truc phan lip ghép gbi d& (mm).
L;: Puong kinh truc phan lip ghép gbi d& (mm).
L»: Puong kinh truc phan lap ghép gbi d& (mm).
Ls: Puong kinh truc phan lip ghép gbi d& (mm).

Ta chon so b cac kich thudce truc nhu sau: D1 = 12 mm, D2 = 14 mm, D3 = 18 mm,

Ds=12mm, Ds =10 mm. L;=30,5 mm, L, = 62,3 mm, L3 =31 mm, Ls =20 mm.

3.8.1.2. Chon vit li¢u ché tao truc

Vit li€u dung dé ché tao truc c6 d6 bén cao, c6 kha nang chiu duoc sy tap trung ng

suat 16n. Nén ta chon thép C45 t6i thudng hoa, ¢ céac co tinh:

b6 cimg HB =170.... 217 HB.

Gi6i han bén kéo: o, = 600(MPa).

Gioi han bén chay: ocn =340 (MPa).

Ung suat xodn cho phép: [t] = 12-20 (MPa).

3.8.1.3. Xdc dinh luc tic dung Ién truc, phan lwc tai cdc goi dé va biéu dé momen

Vi banh rang try thang Z = 25; m = 1,25, goc an khép aw = 200, gbc nghiéng banh

rang 3 = 00.

Puong kinh vong chia: d =31,25mm.

F:

= 40N — Luc tac dung lén tuc

Momen xoan yéu cau 1én truc dao:

My =Fr=40.15,625 = 625 Nmm

Luc vong: Fy, =

2M 2.625
X2 = 2= = 40N
do 31,25

Luc huéng tam: Fy» = Fo.tanaw = 40.tan20°= 11,56 N

SVTH: Lé Viét Poan, Tran Qudc Loi
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Luc doc tryc: Fa1 = 0 N vi day 1a banh rang tru th'fmg.

Bi€u d6 momen luc tdc dung 1én truc cua cum loai bo bavia trén:

@ L FrE o
A 64 Fo X
F- Fax FA}. | 'FB}'
ly=255| ls=4165
]11=].].3,6
40
@ ||||‘|H||‘| |]|||[||||||||||§|’ﬁ§|||1|'||||]|||[|
Q (N) o T
7.88
o
Mu—x(Nn]In)
@
691.79
1020
o 18,32
Q< (N) o
21,68 112844
Mu_},CNmn]) ® M
o
625

Mz (Nmm) ®

o

Hinh 3.35. Biéu ¢ momen.

Xét trong mit phang yOz, ta co:
Phuong trinh c4n bang momen tai B:

Mg =0 < -Fr.I2 + Fro.lo3 — Fy21.11 = -40.25,5 + 11,56.52,05 — Fy21.113,6 = 0
= Fy21 = Fy = 3,68 N.

Phuong trinh cén bang luc:
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

YXFy=0 < F:—F+ Fro — Fy21 =40 — Fyo0 + 11,56 — 3,68 = 0
= Fy20 = Fay = 47,88 N.

Xét mit phang xOz, ta co:
Phuong trinh c4n bang momen tai B:

XMp =0 & Fp.lzs — Fxo1.lo1 =40.52,05— Fx21.139,1 =0
= Fpx = Fx21 = 18,32 N.

Phuong trinh cén bang luc:

2Fx =0 & Fx20 — Fo+ Fx21 = Fxo0 — 40 +18,32=0
= Fax =Fx20=21,68 N.

Tinh momen ubn tuong duong tai cac tiét diét truc:

Theo cong thirc 10.15 [13] va 10.16 [13], ta c6:

Migz0 = \/M§20 + M2, +0,75.M2, = /10202 + 02 + 0,75. 6252

= 1154,72 Nmm

Migp1 = \/ME(21 + M2, +0,75.M%, = /02 + 02 + 0,75.6252 = 541,27 Nmm

Midzz = \/Mizz + M2, +0,75.M%, = /0% + 02 + 0,75.6252 = 541,27 Nmm

3.8.1.4. Tinh kiém nghi¢m d¢ bén truc
Pé dé phong kha nang bi bién dang déo qua 16n hodc pha hong do qué tai dot ngot
(ching han khi m& may) can tién hanh kiém nghiém truc vé d bén tinh. Cong thirc kiém

nghiém c6 dang:

O = Vo2 + 312 <[o] (3.14)
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Xét tai tiét dién, theo cong thirc 7.9 [14], ta co:

Mmax __ 1020

s = 71 0,18 N/mm?

O’:

Tmax __ 625
0,2.d3 2.143

T = = 0,12 N/mm?

V&1 Mmax, Tmax 1a momen uon 16n nhat va momen xoan 16n nhat tai tiét di¢n nguy

hiém luc qua tai Nmm.

Otd = \/0,182 + 0,122 = 0,22 << [0] = 0,8.0ch = 0,8.340 = 272 N/mm?.

Truc thoa man do bén tinh.
3.9. Tinh chon gbi d&

Chon gbi D& Vong Bi Asahi UCF 201 cta nha san xuat Asahi Bearings (Nhat Ban)
c6 duong kinh trong d = 12 mm, chiéu dai tong thé (L): 86 mm, dudng kinh 15 bat vit (N):
12 mm, kha nang tai dong C = 12,8 kN, kha nang tai tinh C,=6,65 kN.

Tinh kiém nghiém kha ning tai cia 0.
S6 vong quay cua truc 1a: n = 75 vg/ph.
V@i truc cua cum loai bé bavia dudi

Tai trong tac dung lén cac gbi da:

Fio = [F2, +F2, = /78,932 + 37,62 = 87,43 N,

Fg = [F&, +F3, = /2912 + 22,242 =22,43N.

Tir két qua trén ta thay rang 6 1 chiu tai trong 16n hon nén ta tién hanh kiém nghiém

cho 6 1 Fr=Fu=287,43N.
Theo cong thirc 11.3, [15], véi Fe=0, tai trong quy udc:

Q=X.VFrkeks (3.15)
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

=1.1.87,43.1.1 = 87,43 N.

Trong d6 ddi v6i gbi d& chi chiu luc huéng tim X=1; V=1; k, = 1 (nhiét d6 t <
100°C), ke = 1 (va dap nhe).

Theo cong thire 11.1 [15], kha nang tai dong:
Cq=Q. VL (3.16)
= 87,43.1/112,5 = 442,06 N = 0,44 KN « C = 12,8 kN
Trong do:
Q — Tai trong quy udc, kN.
L — Tudi tho tinh bang triéu vong quay.
Trong d6 v6i 6 bim =3
Lx 12 tudi tho cua 6 tinh bang gio, theo cong thirc 11.2, [15], ta co:
Li=10°L/(60n) (3.17)

Theo bang 11.2, [15], ta tra duoc tri s6 tudi tho nén dung cta 6 lin st dung trong cac
thiét bi. Vi may cat bavia chai nhwa HDPE trong diéu kién st dung lam viéc hét tai, chon

Ly = 25000 gio.
=  L=60n.Ly/10° = 60.75.25000/10° = 112,5 tridu vong

Do d6 kha ning tai trong dong ctia 6 duoc dam bao.
Kiém tra kha ning tai tinh cua 6:
Theo cong thirc 11.19, [15] v61 Fa =0 => Qo = Xo.F: = 0,6.87,43 = 52,46 N
Véi Xo= 0,6 hé sb tai trong hudng tadm tra bang 11.6, [15].
Nhu vay Qo =52,46 <F,=87,43 N
Vay Qo << Co = 6,65 kN nén kha nang tai tinh ctia 6 dugc dam bao.

Véi truc ciia cum loai bé bavia trén
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Tai trong tac dung lén cac gbi da:

Fa = /Ff\y +F2, = /47,882 + 21,682 = 52,56 N.

Fig = |F3, + F3, = /3,682 + 18,322 =18,96 N.

Tur két qua trén ta thay rang 6 1 chiu tai trong 16n hon nén ta tién hanh kiém nghiém

cho 6 1 Fr=Fu=52,56 N.
Theo cong thirc 11.3, [15], v6i Fo=0, tai trong quy udc:
Q=X.VFrkeks (3.18)
=1.1.52,56.1.1 = 52,56 N.

Trong d6 ddi voi gbi d& chi chiu luc hudng tim X=1; V=1; k; = 1 (nhiét do t <
100°C), ka =1 (va dap nhe).

Theo cong thire 11.1, [15], kha nang tai dong:
Cq=Q. VL (3.19)
= 52,56.1/112,5 = 253,73 N = 0,25 KN « C = 12,8 kN
Trong do:
Q — Tai trong quy udc, kN.
L — Tudi tho tinh bang triéu vong quay.
Trong d6 voi 6 bim =3
L 13 tudi tho cua 6 tinh bang gid, theo cong thic 11.2, [15], ta c6:
Ln= 10°L/(60n) (3.20)

Theo bang 11.2, [15], ta tra dugc tri s6 tudi tho nén ding cta 6 lan st dung trong céac
thiét bi. Vi may cit bavia chai nhwa HDPE trong diéu kién sir dung lam viéc hét tai, chon

Ly = 25000 gid.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

= L =60n.Ly/10° = 60.75.25000/10° = 112,5 triéu vong

Do do6 khé nang tai trong dong cua 6 duoc dam bao.
Kiém tra kha ning tai tinh cua 6:
Theo cong thirc 11.19, [15] v61 Fa=0=> Qo = Xo.F: = 0,6.52,56 = 31,54 N
Véi Xo= 0,6 hé sb tai trong hudng tam tra bang 11.6, [15].
Nhu vay Qo =31,54 <F,=52,56 N

Vay Qo << Co = 6,65 kN nén kha nang tai tinh ctua 6 duoc dam bao.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cat bavia chai HDPE (May ct).

CHUONG 4. THIET KE QUY TRINH CONG NGHE CHE TAO CHI TIET

4.1. Phén tich diéu kién 1am viéc va yéu cau k§y thuét caa chi tiét

-1

—_——

010228 0122 0145 s 01§ 01245

L) ‘ 6 — A -
| B e
) — T ‘ arl
LEY R i D ' i -
Soapi 5 S s e [ i S | iy
— o P,
! {'L‘. B — San 1—F N
@ ] ‘ A i QL
MAT CAT B-B B e 16 :
30 31" §7 37 3]0 MAT CAT A-A

Hinh 4.1. Ban vé& ché tao truc cum loai bé bavia dudi.

Truc cua cua loai bo bavia dudi 13 chi tiét dang truc bac, ddm nhiém chuc ndng
truyén moémen xo4n tir cum truyén thanh ring — banh ring dén dau loai bo bavia ddy chai
nhya HDPE. Truc lam viéc trong diéu kién tai xodn ngét quang, tdc do quay thép, duoc géi
d5 boi 6 lan va lién két v6i banh rang thong qua then bang.

Hinh dang truc duoc thiét ké dang bac nham dam bao kha nang dinh vi chinh xac
cac bd phan lip ghép nhu 6 bi, banh ring va vong chin. B& mit truc c6 thé gia cong bang
tién tinh thong thudng, trong do6 cac bac lip ghép duoc yéu cau dung sai kich thude va do
khong ddng tim chat ché. Ranh then dugc gia cong theo tidu chuan nhim dam bao kha
nang truyén momen va dé on dinh khi van hanh.

4.2. Pinh dang sin xuat

Khai niém dang san xuat dugc st dung nhim xac dinh quy mé va phuong thirc to
chirc san xuét phu hop cho mot loai san phém cu thé. Viéc x4c dinh dang san Xuét ¢o vai
trd quan trong trong dinh huéng lya chon giai phap cong nghé, b tri day chuyén va mirc

d6 chuyén mon héa trong qua trinh ché tao.
Mot s6 yéu to chinh phan anh dic trung ciia dang san xuat bao gom:

« Quy mo san luong can déap tmg.
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« Mirc d 6n dinh vé két ciu va chung loai san phém.
» Tinh chu ky va kha nang lap lai trong quy trinh gia cong.
* Muc d6 chuyén mon hoa cua thiét bi, cong cu va nhan lyc.
Trong linh vuc ché tao co khi, tiiy thudc vao yéu cdu san xuat, c6 thé phan loai dang

san xudt thanh ba nhom chinh:

Dang san xuat don chiéc.

Dang san xuét hang loat (hang loat 16n, hang loat vira va hang loat nho ).

Dang san xuat hang khéi, quy mo 16n. Mdi dang san xuat déu c6 dic trung riéng va
anh hudng tryc tiép dén phuong an cong nghé, muc do co khi hoa — tu dong hda va kha
nang to chirc san xuat. Poi voi dé tai ndy, do san pham duoc ché tao véi s6 luong nho,
mang tinh thtr nghiém hodc nghién ctru phat trién, nén dang san xuat dugce lua chon 1a dang
don chiéc.

4.3. Thiét ké quy trinh cong nghé ché tao chi tiét
4.3.1. Diic diém va yéu cau ky thudt ciia bé mdt cdn gia cong

Rénh then trén truc gitp lién két chic chan véi banh ring, truyén momen xoan 6n
dinh. Vi 1a bé mat chiu tai, cac ranh can gia cong dang kich thudc va dung sai lap ghép theo
tiéu chuan. Phan con lai cua truc khong chiu tai nén chi can gia cong nhan & mirc trung binh
dé tiét kiém chi phi. Chon cép chinh xac IT6.

4.3.2. Trinh tw cdc nguyén cong, chon chudn, chon mdy, chon dao

4.3.2.1. Trinh tw cdc nguyén cong

Nguyén cong 1 — Lan g 1: Tién khoa mit dau, tién tron doan ngén, khoan 15 chong

tam.
Nguyén cong 1 — Lan ga 2: Tién khoa mit dau, khoan 16 chéng tam.
Nguyén cong 1 — Lan ga 3: Tién @12 va 914,
e Budce 1: Tién tru ngoai O12.
e Budc 2: Tién tryu ngoai O14.
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Nguyén cong 1 — Lan g 4:

e Budc 1: Tién tru ngoai O10.
e Budce 2: Tién tru ngoai O12.

e Budc 3: Tién tru ranh @14 va 910.
Nguyén cong 2: Phay ranh then @14 va 910.

4.3.2.1. Chon chudn dinh vi
Trong qua trinh gia cong chi tiét dang truc, viéc dam bao do déng tdm gitra cac bac
truc 1a yéu cau k¥ thuat then chdt, ddc biét tai cac bac lép 6 lan va banh rang. Pé dam bao
dd chinh xac vé vi tri tuong quan gitra cac bé mat lam viéc, can lya chon chuan dinh vi 1a

chuan tinh théng nhét trong suét qua trinh gia cong.

Chuan tinh duoc lya chon phd bién va hiéu qua nhét ddi véi chi tiét tryc 1a bé mat
tru trong. Viéc st dung bé mat nay lam chuan dinh vi trong ca nguyén cong tién thd va tién
tinh gitp duy tri chinh x4c truc quay, han ché sai léch dong tam giita cac doan truc. Pong
thoi, chuan nay ciing dam bao kha ning ga lip nhanh chong va thuén tién trén cac loai may
tién truyén thong.

V1 giai phap dinh vi béng bé mat tru trong, hau hét cac bé mat cua truc déu co thé
duoc gia cong trong cung hé chuan, giam thiéu sai s6 do thay d6i chuan, tir 46 nang cao
chét luong hinh hoc va d6 chinh xac cua chi tiét sau gia cong.

4.3.2.3. Chon mdy, chon dao ché d cit, trang bi cong nghé cho cdc nguyén cong

Nguyén cong 1 - Lan ga 1: Tién khéa mit dau, khoan 16 chdng tAm, tién tron

doan ngan.

a) So d6 ga dat
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w

Buoe 2 Buoc |
Hinh 4.2. So d6 ga dat 1an 1 cta nguyén cong 1.
b) Pinh vi: Khong ché 4 bac ty do.
c) Kep chat: Mam cap 3 chiu ty dinh tam.

d) Chon may: Chon may tién T6M16 c6 cac thong sb sau, theo bang 9.3 [10]:

Ciac thong so ciia may Gia tri

Puong kinh gia cong 16n nhat 320 mm

Khoang cach gitra 2 miii tam 750 mm

S6 cap toe do 12
Cong suat dong co 4,5 Kw
Gidi han sd vong quay/phut 22,4 - 1000
Kich thudc ban may 2355x852x1225 mm
Diy s6 vong quay ciia may 22,4-31,5-45-63-90-125-180-250
-355-500-710 - 1000

e) Chon dao:
Budre 1: Tién khoa mit dau.
Dao tién ngoai than cong c6 goc nghiéng 1a 90° bang hop kim cimg c6 cac thong sb
coban sau: hx b x L=16x10x100 (mm), | =4, n= 12, R = 0.5 (theo bang 4.6, [11]).

Buwéc 2: Tién mit dau.
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Dao tién ngoai than cong c6 goc nghiéng 1a 90° bang hop kim cimg c6 cac thong sb
co ban sau: hx bx L=16x10x100 (mm), 1 =4, n =12, R = 0.5 (theo bang 4.6, [11]).
Buéc 3: Khoan 16 tim.
Mili khoan dudi tru chuyén dung kiéu I bang thép gid, c6 kich thude nhu sau: d = 5
mm; L =132 mm; | = 87 mm (theo bang 4.40, [11]).
Nguyén céng 1 - Lin ga 2: Khoan 156 tim, khoa mit diu mit tru ngoai

a) So do ga dat

4 Bude 2
Ty a7 )" =2
\pt) orh, ' )
Buoc 1
Hinh 4.3. So d6 ga dat 1an 2 ctia nguyén cong 1.
b) Pinh vi: Mit try ngoai 4BTD, mat dau 1BTD chét ti.
c¢) Kep chat: Mam cap 3 chiu tu dinh tam.
d) Chon may: Chon may tién T6M16 c6 cac thong sb sau, theo bang 9.3 [10]:
Cac thong s6 ciia may Gia tri
Puong kinh gia cong 16n nhat 320 mm
Khoang céch gitta 2 miii tdm 750 mm
S6 cap toe do 12
Cong suat dong co 4,5 Kw
Gidi han sb vong quay/phit 22,4 -1000
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Kich thudc ban may 2355x852x1225 mm

Diy sb vong quay cua may 22,4-31,5-45-63-90-125-180-250
-355-500-710 - 1000

e) Chon dao:
Buéc 1: Khoa mit dau.

Dao tién ngoai than cong c6 goc nghiéng 1a 90° bang hop kim climg c6 cac thong sb

co ban sau: hx bx L=16x10x100 (mm), 1 =4, n =12, R = 0.5 (theo bang 4.6, [11]).
Buwéc 2: Khoan 16 chong tim

Mili khoan duéi tru chuyén dung kiéu I bang thép gid, co kich thudc nhu sau: d = 5
mm; L =132 mm; | = 87 mm (theo bang 4.40, [11]).

Nguyén cong 1 - Lan ga 3

Budc 1: Tién tru ngoai O12.

—r-

Hinh 4.4. So d6 ga dit budc 1 cia 1an ga 3 cua nguyén cong 1.
b) Pinh vi: 2 miii chéng tdm khong ché 5 BTD.
¢) Kep chit: bang tdc kep.

d) Chon may: Chon may tién T6M16 c6 cac thong sb sau, theo bang 9.3 [10]:
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Cac thong sb ciia may Gia tri
DPuong kinh gia cong 16n nhat 320 mm
Khoang cach gitra 2 miii tam 750 mm
S cap toc do 12
Cong suit dong co 4,5 Kw
Gidi han sé vong quay/phut 22,4 - 1000
Kich thudc ban may 2355x852x1225 mm
Diy s6 vong quay ciia may 22,4-31,5-45-63-90-125-180-250
-355-500-710 - 1000

¢) Chon dao:

Dao tién ngoai than cong c6 goc nghiéng 1a 90° bang hop kim ciing c6 cac thong sb

coban sau: hx bx L=16x10x100 (mm), 1 =4, n= 12, R = 0.5 (theo bang 4.6, [11]).
Nguyén cong 1 - Lan ga 3
Budc 2: Tién tru ngoai 014

a) So do ga dat

Hinh 4.5. So d6 ga dit budc 2 cia 1an ga 3 cua nguyén cong 1.

b) Pinh vi: 2 miii chéng tdm khong ché 5 BTD.
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¢) Kep chit: Bang toc kep.

d) Chon may: Chon may tién T6M16 c6 cac thong sb sau, theo bang 9.3 [10]:

Cac thong sb ciia may Gia tri
DPuong kinh gia cong 16n nhat 320 mm
Khoang cach gitra 2 miii tam 750 mm
S cap toc do 12
Cong suat dong co 4,5 Kw
Gidi han sd vong quay/phut 22,4 - 1000
Kich thudc ban may 2355x852x1225 mm
Diy sb vong quay ciia may 224-31,5-45-63-90-125-180 -250
-355-500-710 - 1000

e) Chon dao: Dao tién ngoai than cong c6 goc nghiéng 14 900 bang hop kim ctng cd
cac thong s6 co ban sau: hx b x L=16x10x100 (mm), 1 =4, n =12, R =0.5 (theo bang 4.6,
[11]).

Nguyén cong 1 — Lan ga 4

Budc 1: Tién tru ngoai 010

a) So do ga dat

n

Hinh 4.6. So d6 ga dit budc 1 cia 1an ga 4 cia nguyén cong 1.
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b) Pinh vi: 2 miii chéng tim khéng ché 5 BTD.
¢) Kep chit: Bang toc kep.

d) Chon may: Chon may tién T6M16 c6 cac thong sb sau, theo bang 9.3 [10]:

Cac thong sb ciia may Gia tri
Puong kinh gia cong 16n nhat 320 mm
Khoang cach gitra 2 miii tam 750 mm
S6 cap toc do 12
Cong suat dong co 4,5 Kw
Gidi han sé vong quay/phut 22,4 - 1000
Kich thudc ban may 2355x852x1225 mm
Diy s6 vong quay ciia may 22,4-31,5-45-63-90-125-180-250
-355-500-710 - 1000

e) Chon dao: Dao tién ngoai than cong c6 goc nghiéng 14 900 bang hop kim ctng cd
cac thong sd co ban sau: hx b x L= 16x10x100 (mm), =4, n= 12, R = 0.5 (theo bang 4.6,
[11]).

Nguyén cong 1 — Lin ga 4:

Budc 2: Tién tru ngoai 012

a) So d6 ga dat

Hinh 4.7. So d6 ga dit budc 2 ciia 1an ga 4 cua nguyén cong 1.
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b) Pinh vi: 2 miii chéng tim khéng ché 5 BTD.
¢) Kep chit: Bang toc kep.

d) Chon may: Chon may tién T6M16 c6 cac thong sb sau, theo bang 9.3 [10]:

Cac thong sb ciia may Gia tri
Puong kinh gia cong 16n nhat 320 mm
Khoang cach gitta 2 miii tam 750 mm
S6 cap toc do 12
Cong suat dong co 4,5 Kw
Gidi han sé vong quay/phut 22,4 - 1000
Kich thudc ban may 2355x852x1225 mm
Diy s6 vong quay ciia may 22,4-31,5-45-63-90-125-180-250
-355-500-710 - 1000

e) Chon dao: Dao tién ngoai than cong c6 goc nghiéng 14 900 bang hop kim ctng cd
cac thong sd co ban sau: hx b x L= 16x10x100 (mm), =4, n= 12, R = 0.5 (theo bang 4.6,
[11]).

Nguyén cong 1 — Lan ga 4
a) So do ga dit

H :

9 bl e |

I A—J ol :
| J "‘T’J Budre 1 fflj

Hinh 4.8. So d6 ga dit budc 3 cia 1an ga 4 cua nguyén cong 1.
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b) Pinh vi: 2 miii chéng tim khéng ché 5 BTD.
¢) Kep chit: Bang toc kep.

d) Chon may: Chon may tién T6M16 c6 cac thong sb sau, theo bang 9.3 [10]:

Cac thong sb ciia may Gia tri
Puong kinh gia cong 16n nhat 320 mm
Khoang cach gitta 2 miii tam 750 mm
S6 cap toc do 12
Cong suat dong co 4,5 Kw
Gidi han sé vong quay/phut 22,4 - 1000
Kich thudc ban may 2355x852x1225 mm
Diy s6 vong quay ciia may 22,4-31,5-45-63-90-125-180-250
-355-500-710 - 1000

e) Chon dao: Dao tién ngoai than cong c6 goc nghiéng 14 900 bang hop kim ctng cd
cac thong sd co ban sau: hx b x L= 16x10x100 (mm), =4, n= 12, R = 0.5 (theo bang 4.6,
[11]).

Nguyén cong 2: Phay ranh then

a) So do ga dit

Burdre 1
n f[ Burde 2 f.,
, o - n» -
W V- W, Y
i 7
Hinh 4.9. So d6 ga dit cua ctia nguyén cong 2.
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b) Pinh vi: Khéi V dai 4BTD, chét ti IBTD.
¢) Kep chit: Luc kep phuwong thang dung, chiéu tir trén xudng.

d) Chon may: Chon may phay 6H12 c6 cac thong s sau:

Cac thong sb ciia may Gia tri

Bé mat lam viéc cta ban may 2260x1745x1660 mm

Cong suat dong co chay dao 1,7 kW

S6 cap toe do 18

Pham vi toc do cta truc chinh 30— 1500 vg/ph

Cong suét truyén dan chinh 7 kW

Diy sb vong quay cua may 30-37,5-47,5-60—-75-95—-118 -

150 — 180 — 230 — 300 — 375 - 475 - 600
— 750 -950 — 1180 — 1500

e) Chon dao: Dao phay ranh then lién khbi gan hop kim cing.

Céc thong sb cua dao: (theo ngudn: https://hutscom.vn/Dao Phay Ngoén Phi 5 G450
WINSTAR Chuyén Phay Thép).

Puong kinh dao: D = 5 mm, chiéu dai lam viéc: 1 = 13 mm, chiéu dai cta dao: L =
50mm, sb ring: 4.
4.4. Xac dinh ché a9 cit cho tirng nguyén cong

4.4.1 Nguyén cong 1 — lin gd 1: Tién khod mdt ddu, tién tron doan ngdin, khoan 16

chong tam.
Budrc 1: Tién khoa mit dau
Chiéu sau cat: t =3 mm.

Luong chay dao: S = 0,34 mm/vg, theo bang 5-11, [13].
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Téc d6 cit v: Vi = 62 m/ph, theo bang 5-63, [13].

Chu ky bén: T = 60, theo bang 5-63, [13].

Céc hé sb hiéu chinh:
e Hé s6 phy thudc vao do cimg cua chi tiét gia cong K; = 0,9 (theo bang 5-3, [12]).
e Hé s6 phy thudc vao vat liéu dung cu cit Ko = 0,8 (theo bang 5-6, [12]).
e Hé s6 phu thudc vao vao tudi bén cta dao Ks = 1 (theo bang 5-31, [12]).

Nhu vy, toc do cét tinh toan: Vi = V.K1.K2.K; = 62.0,9.0,8.1= 44.64 m/ph.

S6 vong quay truc chinh theo tinh toan:

_ 1000.V; B 1000.44,64
e = D m. 18

= 789,4 v/ph

Theo may ta chon ny, = 500 v/ph. Nhu vay tbc do cat thuc té 1a:

Vo = n.D.n, m18.500
71000 1000

= 28,27 m/ph

Budc 2: Tién tron
Chiéu sau cat: t = 1 mm.
Luong chay dao: s = 0,34 mm/vg, theo bang 5-60, [13].
Chon tbc do cat: Vy = 75 m/ph, theo bang 5-63, [13].
Chu ky bén: T = 60, theo bang 5-63, [13].
Cac hé s6 hiéu chinh:
Cac hé s6 hiéu chinh:
e Hé sb phu thudc vio do clmg ciia chi tiét gia cong Ki = 0,9 (theo bang 5-3, [12]).

o Hésd phu thudc vao vat li¢u dung cu cat Ko =0,8 (theo bang 5-6, [12]).

e Hé s6 phy thudc vao vao tudi bén ctia dao Kz = 1 (theo bang 5-31, [12]).

Nhu vay, tbe do cit tinh toan: Vi = V.K1.K2.K5 = 75.0,9.0,8.1= 54 m/ph.
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Sb vong quay truc chinh theo tinh toan:

B 1000. V; _ 1000.54
e = D 18

= 954,93 v/ph

Theo may ta chon ny, = 500 v/ph. Nhu vay tdc dd cat thuce té la:

V. = 7T.D.nm_1'[.18.500_2827 b
®= 000 ~ 1000 2027 m/p

Buée 3: Khoan 16 tim

Chiéu sau cét: t = 2,5 mm.

Luong chay dao: s = 0,2 mm/vg, theo bang 5-15, [13].

Téc d6 cit v: Vb = 32 mm/vg, theo bang 5-86, [13].

Céac hé s6 hiéu chinh:
e Hé s phy thudc vao do cimg cua chi tiét gia cong K = 0,9 (theo bang 5-3, [12]).
e Hé s6 phy thudc vao vat liéu dung cu cit Ko = 0,8 (theo bang 5-6, [12]).
e Hé s6 phy thudc vao chiéu sau khoan K3 = 0,75 (theo bang 5-31, [12]).

Nhu vay, téc do cat tinh toan: Vi = V.K1.K2.K3 = 32.0,9.0,75.1= 21,6 m/ph.

S6 vong quay truc chinh theo tinh toan:

_ 1000.V, B 1000.21,6
e = D m.5

= 1375,01 v/ph

Theo may ta chon nyn = 500 v/ph. Nhu vay tdc do cat thuc té la:

Vo = n.D.n, 15500
71000 1000

= 11,15 m/ph

4.4.2. Nguyén céng 1 — lin gd 2: Tién khod mdt ddu, khoan 16 chéng tim
Buéc 1: Tién khoa mit diu
Chiéu sau cat: t =3 mm.

Luong chay dao: S = 0,34 mm/vg, theo bang 5-11, [13].
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Téc d6 cit v: Vi = 62 m/ph, theo bang 5-63, [13].

Chu ky bén: T = 60, theo bang 5-63, [13].

Céc hé sb hiéu chinh:
e Hé s phu thudc vao d6 climg cua chi tiét gia cong Ki = 0,9 (theo bang 5-3, [12]).
e Hé s phuy thudc vao vat liéu dung cu cat Ko = 0,8 (theo bang 5-6, [12]).
e Hé s phu thudc vao vao tudi bén cua dao Ks = 1 (theo bang 5-31, [12]).

Nhu vy, toc do cét tinh toan: Vi = V.K1.K2.K; = 62.0,9.0,8.1= 44.64 m/ph.

S6 vong quay truc chinh theo tinh toan:

_ 1000.V; B 1000.44,64
e = D m. 18

= 789,4 v/ph

Theo may ta chon ny, = 500 v/ph. Nhu vay tbc do cat thuc té 1a:

Vo = n.D.n, m18.500
71000 1000

= 28,27 m/ph

Budc 2: Khoan 16 tim

Chiéu siu cat: t = 2,5 mm.

Luong chay dao: s = 0,2 mm/vg, theo bang 5-15, [13].

Téc d6 cat v: Vb = 32 mm/vg, theo bang 5-86, [13].

Cac hé sb hi¢u chinh:
e Hé s phy thudc vao do cimg cua chi tiét gia cong K = 0,9 (theo bang 5-3, [12]).
e Hé sb phu thudc vao vat liéu dung cu cat Ko = 0,8 (theo bang 5-6, [12]).
e Hé s6 phu thudc vao chiéu sau khoan K3 = 0,75 (theo bang 5-31, [12]).

Nhu vay, tbe do cit tinh toan: Vi = V.K1.K2.K3 = 32.0,9.0,75.1= 21,6 m/ph.

S6 vong quay truc chinh theo tinh toan:
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B 1000.V, B 1000.21,6
e = D m.5

= 1375,01 v/ph

Theo may ta chon nyn = 500 v/ph. Nhu vay tdc d6 cat thuc té la:

V. = n.D.nm_n.5.500_785 b
®= 000 ~ 1000 o> M/P

4.4.3. Nguyén cong 1 — Lin gd 3
Budce 1: Tién tru ngoai @12
a) Tién tho 012
Chiéu siu cat: t = 2,5 mm.
Luong chay dao: s = 0,34 mm/vg, theo bang 5-60, [12].
Chon toc d6 cit: Vi, = 75 m/ph, theo bang 5-63, [12].
Chon hé sb diéu chinh:
e Hé s6 phy thudc vao do cing cua chi tiét gia cong K; = 0,9 (theo bang 5-3, [12]).
e Hésb phu thudc vao vat liéu dung cu cat Ko =0,8 (theo bang 5-6, [12]).

e Hé s6 phu thudc vao vao tudi bén cta dao Kz = 1 (theo bang 5-31, [12]).
Nhu vay, toc do cat tinh toan: Vi = V.K1.K2.K5 = 75.0,9.0,8.1= 54 m/ph.

S6 vong quay truc chinh theo tinh toan:

B 1000.V; _ 1000.54
e = D 12

= 1432,39 v/ph

Theo may ta chon nyn = 500 v/ph. Nhu vay tdc do cat thuc té la:

n.D.n, m12.500

Vi = 500~ 1000

= 18,85 m/ph

b) Tién tinh @12
Chiéu sau cat: t = 0,5 mm.
Luong chay dao: s = 0,34 mm/vg, theo bang 5-60, [12].

Chon téc d6 cit Vi, = 75 mm/ph, theo bang 5-63 [12].
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Cac hé so hiéu chinh:

e Hé s6 phy thudc vao do cimg cua chi tiét gia cong K = 0,9 (theo bang 5-3, [12]).
e Hé s6 phy thudc vao vat liéu dung cu cit Ko = 0,8 (theo bang 5-6, [12]).

e Hé s6 phu thudc vao vao tudi bén cta dao Ks = 1 (theo bang 5-31, [12]).
Nhu vay, toc do cat tinh toan: Vi = V.K1.K2.K5 = 75.0,9.0,8.1= 54 m/ph.

S6 vong quay truc chinh theo tinh toan:

_1000.V, _ 1000.54
"MT D T T2

= 1432,39 v/ph

Theo may ta chon ny, = 500 v/ph. Nhu vay tdc do cat thue té la:

V. = n.D.n, m12.500
71000 1000

= 18,85 m/ph

Budc 2: Tién tru ngoai 014

a) Tién th6 014

Chiéu siu cat: t = 1,5 mm.

Luong chay dao: s = 0,34 mm/vg, theo bang 5-60, [12].

Chon téc d6 cit: Vi, = 75 m/ph, theo bang 5-63, [12].

Chon h¢ s6 diéu chinh:
e Hé s phy thudc vao do cimg cua chi tiét gia cong Ki = 0,9 (theo bang 5-3, [12]).
o Hésbd phu thudc vao vat liéu dung cu cat K2 =0,8 (theo bang 5-6, [12]).

e Hé sb phu thudc vao vao tudi bén cia dao Ks = 1 (theo bang 5-31, [12]).
Nhu vay, toc do cat tinh toan: Vi = V.K1.K2.K3 = 75.0,9.0,8.1= 54 m/ph.

S6 vong quay truc chinh theo tinh toan:

_ 1000.V; B 1000.54
e = D 14

= 1227,77 v/ph

Theo may ta chon ny, = 500 v/ph. Nhu vy tdc do cat thue té la:
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

V. = 7T.D.l’1m_1'[.14.500_2199 b
®= 000 ~ 1000 2v29m/p

b) Tién tinh mat tru 014

Chiéu sau cét: t = 0,5 mm.

Luong chay dao: s = 0,34 mm/vg, theo bang 5-60, [12].

Chon tbc d6 cét: Vp =75 m/ph, theo bang 5-63, [12].

Chon hé sd diéu chinh:
o Hésd phu thudc vao do cung cua chi tiét gia cong K; = 0,9 (theo bang 5-3, [12]).
e Hé s6 phy thudc vao vat liéu dung cu cit Ko = 0,8 (theo bang 5-6, [12]).

e Hé s6 phu thudc vao vao tudi bén ctia dao Kz = 1 (theo bang 5-31, [12]).
Nhu vay, tdc dd cat tinh toan: Vi = Vu.K1.K2.K3 = 75.0,9.0,8.1 = 54 m/ph.

S6 vong quay truc chinh theo tinh toan:

_1000.V, _ 1000.54
"ME D T T4

= 1227,77 v/ph

Theo may ta chon ny, = 710 v/ph. Nhu vay tbc do cat thuc té la:

V. = n.D.n, m14.500
71000 1000

= 21,99 m/ph

Nguyén cong 1 — lan ga 4

Budc 1: Tién tru ngoai 010

a) Tién tho 010

Chiéu siu cat: t = 2,5 mm.

Luong chay dao: s = 0,34 mm/vg, theo bang 5-60, [12].

Chon téc d6 cit: Vi, = 62 m/ph, theo bang 5-63, [12].

Chon hé s diéu chinh:
e Hé s6 phy thudc vao do cing cua chi tiét gia cong K = 0,9 (theo bang 5-3, [12]).
o Hésd phu thudc vao vat li¢u dung cu cat Ko =0,8 (theo bang 5-6, [12]).
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

e Hé s6 phu thudc vao vao tudi bén cta dao Ks = 1 (theo bang 5-31, [12]).

Nhu vy, toc do cét tinh toan: Vi = V.K1.K2.K; = 62.0,9.0,8.1= 44,64 m/ph.
S6 vong quay truc chinh theo tinh toan:

_ 1000. V; B 1000.44,64
e = D . 10

= 1420,94 v/ph

Theo may ta chon ny, = 500 v/ph. Nhu vay tdc d6 cat thuc té la:

Vo = m.D.ny, B 1.10.500 — 1571 b
®= “oo0 ~ 1000 > Ltm/p

b) Tién ban tinh mat tru G10

Chiéu sau cat: t =1 mm.

Luong chay dao: s = 0,16 mm/vg, theo bang 5-62, [12].

Chon toc d6 cit: Vi, = 106 m/ph, theo bang 5-63, [12].

Chon hé sb diéu chinh:
o Hésd phu thudc vao do cung cua chi tiét gia cong K; = 0,9 (theo bang 5-3, [12]).
e Hésb phu thudc vao vat liéu dung cu cat Ko =0,8 (theo bang 5-6, [12]).

e Hé s phu thudc vao vao tudi bén cta dao Kz = 1 (theo bang 5-31, [12]).
Nhu vay, tdc do cat tinh todn: Vi = V4.K1.K2.K3 = 106.0,9.0,8.1= 76,32 m/ph.

S6 vong quay truc chinh theo tinh toan:

~1000.V, _ 1000.76,32
T D T T w10

= 2429,34 v/ph

Theo may ta chon ny, = 500 v/ph. Nhu vay tdc do cat thue té la:

n.D.n, m10.500

Vi, = = = 15,71 m/ph
® = 71000 1000 /p
¢) Tién tinh mat truc @10
Chiéu siu cit: t = 0,5 mm.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Luong chay dao: s = 0,34 mm/vg, theo bang 5-60, [12].

Chon tbc d6 cét Vi, = 75 mm/ph, theo bang 5-63 [12].

Céc hé sb hiéu chinh:
e Hé s6 phy thudc vao do cimg cua chi tiét gia cong K; = 0,9 (theo bang 5-3, [12]).
e Hé s6 phy thudc vao vat liéu dung cu cit Ko = 0,8 (theo bang 5-6, [12]).
e Hé s6 phu thudc vao vao tudi bén cta dao Ks = 1 (theo bang 5-31, [12]).

Nhu vay, tde do cit tinh toan: Vi = Vp.K1.K2.K3 = 75.0,9.0,8.1= 54 m/ph.

S6 vong quay truc chinh theo tinh toan:

_1000.V, _ 1000.54
"MT T D T 10

= 1718,87 v/ph

Theo may ta chon ny, = 500 v/ph. Nhu vay tbc do cat thuc té 1a:

Vo = m.D.ny, B 1.10.500 — 1571 h
®= “oo0 ~ 1000 _ >/ L1m/p

Budc 2: Tién tru ngoai 012

a) Tién tho 912

Chiéu sau cét: t = 2,5 mm.

Luong chay dao: s = 0,34 mm/vg, theo bang 5-60, [12].

Chon téc d6 cit: Vi, = 62 m/ph, theo bang 5-63, [12].

Chon h¢ s6 diéu chinh:
e Hé s phy thudc vao do cimg cua chi tiét gia cong K = 0,9 (theo bang 5-3, [12]).
e Hé s6 phy thudc vao vat liéu dung cu cit Ko = 0,8 (theo bang 5-6, [12]).

e Hé s6 phy thudc vao vao tudi bén ctia dao Kz = 1 (theo bang 5-31, [12]).

Nhu vay, tbe do cit tinh toan: Vi = V.K1.K2.K3 = 62.0,9.0,8.1= 44,64 m/ph.

S6 vong quay truc chinh theo tinh toan:
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

B 1000.V, _ 1000.44,64
e = D m12

= 1184,12 v/ph

Theo may ta chon nyn = 500 v/ph. Nhu vay tdc d6 cat thuc té la:

V. = n.D.n, m12.500 1885 b
®= 000 ~ 1000  Lo8>m/p

b) Tién tinh mat truc 912

Chiéu siu cit: t = 0,5 mm.

Luong chay dao: s = 0,34 mm/vg, theo bang 5-60, [12].

Chon tdc dd cét Vy =75 mm/ph, theo bang 5-63 [12].

Céac hé s6 hiéu chinh:
e Heé s6 phu thudc vao d6 ctng cua chi tiét gia cong K; = 0,9 (theo bang 5-3, [12]).
e Hésb phu thudc vao vat liéu dung cu cat Ko =0,8 (theo bang 5-6, [12]).
e Hé s6 phu thudc vao vao tudi bén cia dao Kz = 1 (theo bang 5-31, [12]).

Nhu vay, toc do cat tinh todn: Vi = Vy.K1.K2.K3 = 75.0,9.0,8.1= 54 m/ph.

S6 vong quay truc chinh theo tinh toan:

B 1000.V; _ 1000.54
e = D w12

= 1432,39 v/ph

Theo may ta chon ny, = 500 v/ph. Nhu vay tdc do cat thue té la:

V. = n.D.n, m12.500
71000 1000

= 18,85 m/ph

Budc 3: Tién ranh
a) Tién ranh 014

Chiéu sau cat: t = 0,5 mm.
Luong chay dao: s = 0,3 mm/vg, theo bang 5-60, [12].
Chon téc d6 cit: Vi, = 89 m/ph, theo bang 5-63, [12].
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Chon hé sd diéu chinh:
e Hé s6 phy thudc vao do cimg cua chi tiét gia cong K = 0,9 (theo bang 5-3, [12]).
e Hé s6 phy thudc vao vat liéu dung cu cit Ko = 0,8 (theo bang 5-6, [12]).

e Hé s6 phu thudc vao vao tudi bén cta dao Ks = 1 (theo bang 5-31, [12]).
Nhu vay, toc do cat tinh todn: Vi = V4.K1.K2.K3 = 89.0,9.0,8.1= 64,08 m/ph.

S6 vong quay truc chinh theo tinh toan:

B 1000. V; _ 1000.64,08
e = D . 14

= 1456,95 v/ph

Theo may ta chon nym = 500 v/ph. Nhu vay tbc do cat thuc té 1a:

Vo = 7T.D.nm_1'[.14.500_2199 h
®= “ooo ~ 1000 2v20m/p

b) Tién ranh @10

Chiéu siu cat: t = 0,5 mm.

Luong chay dao: s = 0,3 mm/vg, theo bang 5-60, [12].

Chon toc d6 cit: Vi, = 89 m/ph, theo bang 5-63, [12].

Chon h¢ s6 diéu chinh:
e Hé sb phu thudc vao do cting cua chi tiét gia cong Ki = 0,9 (theo bang 5-3, [12]).
o Hésbd phu thudc vao vat liéu dung cu cat K2 =0,8 (theo bang 5-6, [12]).

e Hé s phu thudc vao vao tudi bén cta dao Kz = 1 (theo bang 5-31, [12]).
Nhu vay, tdc do cat tinh todn: Vi = V4.K1.K2.K3 = 89.0,9.0,8.1 = 64,08 m/ph.

S6 vong quay truc chinh theo tinh toan:

~1000.V, _ 1000.64,08
MTTD T T w10

= 2039,73 v/ph

Theo may ta chon ny, = 500 v/ph. Nhu vay tdc do cat thue té la:

V. = n.D.n, m10.500
71000 1000

= 15,71 m/ph
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4.4.4. Nguyén cong 2: Phay ranh then
Budc 1: Phay ranh then 014
a) Phay tho
Chiéu sau cat: t =2 mm.
Luong chay dao: S; tra bang 5-153 [12], ta duogc:
S, =0,015 mm/rang => S = S,.Z =0,015.4 = 0,06 mm/vong.

Tbc dd cat: V tra bang 5-154, [2], ta dugc: Vp = 30,5 m/ph.

e He s6 diéu chinh phu thudc vao co tinh cua thép Ki= 1,15 vi d cung vat li€u gia
cong la thép c6 HB= 200.

e Hg¢ s diéu chinh phu thudc vao trang thai bé mit gia cong K, = 0,85.

e Hé s diéu chinh phu thudc vao goc nghiéng chinh Ks=1,18.

e Hé sd diéu chinh phu thudc vao chu ky bén cua dao K4 = 0,87, vi mudn tudi bén
thue té cao gap 2 1an tudi bén trong so tay.

e Hgé s6 diéu chinh phu thudc vao chiéu rong phay Ks = 1.

e Hé sb diéu chinh phu thudc dang gia cong Ke = 1.
Vay téc do tinh toan: Vi = V,.K1.K2.K3.K4.Ks5.Ks = 24,63 m/ph.

S6 vong quay tinh toan:

B 1000. V; B 1000.24,63
e = D .5

= 1567,99 vg/ph

Theo may ta chon ny, = 750 v/ph. Nhu vay tdc do cat thue té la:

V. = n.D.nm_n.5.750_1178 b
®= “oo0 ~ 1000 _ L1/8m/p

Luong chay dao phut:
Sph = S..Z.n = 0,04.4.750 = 120 mm/ph.

b) Phay tinh
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Chiéu siu cit: t = 0,5 mm.
Luong chay dao: S; tra bang 5-153 [12], ta dugc:
S, =0,015 mm/rang => S =S,.Z =0,015.4 = 0,06 mm/vong.

Tbc do cat: V tra bang 5-155, [2], ta duoc: Vp = 30,5 m/ph.

e Hg¢ sd diéu chinh phu thudc vao co tinh ctia thép Ki= 1,15 vi d6 cung vat lidu gia
cong la thép c6 HB= 200.

e Hé sb diéu chinh phu thudc vao trang thai bé mat gia cong K = 0,85.

e Hé sb diéu chinh phu thudc vao goéc nghiéng chinh Ks= 1,18.

e He¢ sb diéu chinh phu thudc vao chu ky bén cua dao K4 = 0,87, vi mudn tudi bén
thue té cao gap 2 1an tudi bén trong so tay.

e Hgé s6 diéu chinh phu thudc vao chiéu rong phay Ks = 1.

e Hé s6 diéu chinh phu thudc dang gia cong K¢ = 1.
Vay toc do tinh toan: Vi = Vy.K1.K2.K3.K4.Ks.K¢ = 30,61 m/ph.

S6 vong quay tinh toan:

B 1000. V; B 1000.30,61
e = D .5

= 1948,69 vg/ph

Theo may ta chon ny, = 1180 v/ph. Nhu vay tdc do cat thuce té 1a:

Vo = n.D.n, 5750
71000 1000

= 11,78m/ph

Luong chay dao phut:

Sph = S,.Z.n=0,06.4.750 = 120 mm/ph.
Budc 2: Phay ranh then 010

a) Phay tho

Chiéu sau cat: t = 1,5 mm.

Luong chay dao: S; tra bang 5-153 [12], ta duogc:
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

S, =0,015 mm/rang => S =S,.Z =0,015.4 = 0,06 mm/vong.

Tbc dd cat: V tra bang 5-154, [2], ta dugc: Vp = 30,5 m/ph.

e He s6 diéu chinh phu thudc vao co tinh cua thép Ki= 1,15 vi d cung vat liéu gia
cong la thép c6 HB= 200.

e Hé sb diéu chinh phu thudc vao trang thai bé mat gia cong K = 0,85.

e Hé s diéu chinh phu thudc vao goc nghiéng chinh Ks= 1,18.

e He¢ sb diéu chinh phu thudc vao chu ky bén cua dao Ky = 0,87, vi mudn tudi bén
thue té cao gap 2 1an tudi bén trong so tay.

e Hgé s6 diéu chinh phu thudc vao chiéu rong phay Ks = 1.

e Hé s6 diéu chinh phu thudc dang gia cong K¢ = 1.

Vay tdc do tinh toan: Vi = V,.K1.K2.K3.K4.Ks5.Ks = 24,63 m/ph.

S6 vong quay tinh toan:

_1000.V, _ 1000.24,63

= = 1567,99 h
Mt nD m.5 ve/p
Theo may ta chon ny, = 750 v/ph. Nhu vay tdc do cat thue té la:

Vo = n.D.n, m5.750
71000 1000

= 11,78 m/ph

Luong chay dao phut:

Sph = Sz.Z.n = 0,04.4.750= 120 mm/ph.

Cong xuat N = 2,1 kW, theo bang 5-157, [2]

b) Phay tinh

Chiéu siu cit: t = 0,3 mm.

Luong chay dao: S; tra bang 5-153 [12], ta duogc:

S;=0,015 mm/rang => S = S,.Z = 0,015.4 = 0,06 mm/vong.

Téc d6 cat: V tra bang 5-155, [2], ta duge: Vi = 30,5 m/ph.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

e He s6 diéu chinh phu thudc vao co tinh cua thép Ki= 1,15 vi d cung vat liéu gia
cong la thép c6 HB= 200.

e Hé sb diéu chinh phu thudc vao trang thai bé mat gia cong K = 0,85.

e Hé s diéu chinh phu thudc vao goc nghiéng chinh Ks= 1,18.

e Hé sd diéu chinh phu thudc vao chu ky bén cua dao K4 = 0,87, vi mudn tudi bén
thuc té cao gap 2 1an tudi bén trong so tay.

e Hé s diéu chinh phu thudc vao chiéu rong phay Ks = 1.

e Heé sb diéu chinh phu thudc dang gia cong Ke = 1.
Vay tdc do tinh toan: Vi = V.K1.K2.K3.K4.K5.Ks = 30,61 m/ph.

S6 vong quay tinh toan:

B 1000. V; B 1000.30,61
e = O .5

= 1948,69 vg/ph

Theo may ta chon ny, = 750 v/ph. Nhu vay tdc do cat thue té la:

n.D.n, m5.750

V., = = = 11,78 h
®©= 71000 1000 78 m/p
Luong chay dao phut:
Sph=S2.Z.n=0,06.4.1180 = 120 mm/ph.
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Dé tai: Thiét ké va ché tao hé thong cat bavia chai HDPE (May ct).

CHUONG 5. THIET KE HE THONG PIEU KHIEN

Bavia chai s€ duogc cat lan luot. Ban dau chai s€ dugc cat bavia dudi nho vao cum

cat bavia duoi. Sau do, chai sé dugc cat bavia trén nhd vao cum cat bavia trén (cat theo day

chuyén). Vi vay, thiét ké 2 hé diéu khién cho cum cat bavia trén va cum cat bavia dudi.

WA

MAY CAP PHOI

Nhan phoi tir phéu cép va dinh
hwéng phoi

<

MAY CAT BAVIA

Nhan phéi da dinh hwdng & may cép, dan phéi dén vi tri dé cat bavia

dwéi va trén.

8+

Binh vi va kep chat chai, bd phan bé quay
va bé gay bavia dudi.

N

s

dao quay quanh tdm chai va ct bavia

Binh vi va kep chat chai, can ga dao mang

trén.

Hinh 5.1. M6 ta qua trinh hoat dong cua may.
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

5.1. So' @6 dong ciia may

Hinh 5.2. So d6 déng cua may.

Trong do,

Céc phan ttr trong co cAu chap hanh cta cum cit bavia dudi bao gém: xilanh A (7),
xilanh B (10), xilanh C (8).

Céc phan tir trong co cdu chap hanh cia cum cit bavia trén bao gdm: xilanh D (5),
xilanh E (14), xilanh F (3), d4u thdi chai G (2)

5.2. H¢ diéu khién cho cum cit bavia duwéi

5.2.1. Tin hiéu vao va ra cua hé

* Tin hi€u vao:
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Nut nhan Sy, S;: Bat va tat may
Cong tat hanh trinh: agy, ay, by, by, Co, €1
Cam bién quang: CB1
Nut nhan khéi tao vi tri gbe: H
* Tin hi€ura:
Van dién tu: A+,A—,B+,B—,C+,C —

5.2.2. Nguyén ly hoat dong

Xilanh A | | =7

| | — | T |

XilanhB | | \/
b, s |

CO . | 1> | |

XilanhC | T
cy ‘ |

A+ C+ C B B+ A

Hinh 5.3. Biéu do6 trang thai cum loai bé bavia dudi.
Trang thai ban du cua xilanh A, xilanh C i vé; xilanh B dudi thang.
B1: Nhén nit SO dé mo may

B2: Phéi chai roi vao vi tri ¢6 cam bién 1 (CB1) théng qua may cap phdi va mang
dan phoi. Xilanh A (XLA) dudi thang roi a0 dén al dé kep chat phoi.
B3: Xilanh C (XLC) dudi thang roi c0 dén cl, bién doi chuyén dong tinh tién sang

chuyén dong quay dé bé bavia dudi.

B4: XLC lui vé dén cham c0, xoay dau bé chai vé vi tri cii @ chuan bi nhan phoi
tiép theo.

SVTH: L& Viét Poan, Tran Quéc Loi GVHD: TS. Hoang Vian Thanh
89



CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

B5: Xilanh B (XLB) lui vé (ri bl vé b0), tha phéi roi tiép vao cum cét bavia trén.
Cam bién 1 mét tin hiéu. Trong trudng hop chai dy trir dé cit bavia trén d3 ddy thi chai sau
khi vira cit bavia dudi s& khong roi nén cam bién 1 van con tin hiéu va s& chwa chuyén qua

budc 7.

B6: Sau khi chai d3 roi vao mang trit cho cét bavia trén thi xilanh B dudi thing, rdi
b0 dén cham b1.
B7: Xilanh A Iii vé (roi al vé a0), phoi chai méi tiép tuc duoc cap vao. Tiép tuc lip

lai chu trinh cho dén khi nhan S1 dé dimng may.

[E—
[i, l l~ i ] S (]

=]
T2T

Hinh 5.4. So d6 grafcet cum loai bo bavia dudi.

SVTH: L& Viét Poan, Tran Quéc Loi GVHD: TS. Hoang Vian Thanh
90



CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

5.2.3. Mach logic va phwong trinh logic diéu khién theo nhip
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Hinh 5. 5. So d0 logic diéu khién cum loai bo bavia dudi.

Béang 5.1. Tin hi¢u vao/ra cia h¢ di€u khién cum loai bd bavia dudi.

Nhip thuc hién 1 2 3 4 5 6
Tin hiéu ra A+ C+ C— B — B + A—-
Tin hiéu vao K;.aq.CB, a, c1 Co by.CB, b,
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

Viét phuong trinh logic diéu khién theo nhip
Phuong trinh cho nut nhan

Ks = (So + K;)S;

Phuong trinh cho cac nhip thuc hién

ki = (Ks.kg.ag.CB; + k). ky. ky

ky = (ky.aqy +ky) by ks

ks = (ky.c; + ks). ky. Ky

ky = (ks.co+ ky). Ky ks

ks = (k4.bo.CB1 + kg). ky. kg

ke = (ks.by + kg + ky). ky
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).
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Hinh 5.6. M6 phong diéu khién cho cum loai bo bavia duéi.
5.3. Hé diéu khién cho cum cit bavia trén
5.3.1 Tin hiéu vao va ra cua hé
= Tin hiéu vao:

Nt nhan S,, S;: Bt va tit may
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Cong tat hanh trinh: d,, d;, ey, €4, fo, fi
Cam bién quang: CB2
Nt nhan khéi tao vj tri géc: H

Relay thoi gian: ¢

* Tin hiéu ra:
biéu khién van diéntu: D+,D—, E+,E— F+,F—,G+,G —

5.3.2 Nguyén ly hoat dong

Sy CcB2
1 2 3 4 5 6 7 8
ao - v /’
Xilanh D
a1 = -
by S - == ————p .
Xilanh E :
b, L /
Co -
Xilanh F
Cy
5 1
Thoi chai (G) 0 Ly
D+ D- E+ F+ F- E G+ G-

Hinh 5.7. Biéu do trang thai cum loai bé bavia trén.
Trang thai ban dau cua xilanh D, xilanh E, xilanh F i vé
B1: Nhén nit SO dé mo may

B2: Phdi chai sau khi cit bavia dudi sé roi vao vi tri ¢6 cam bién 2 (CB2). Xilanh D
(XLD) dudi thang (roi d0 dén d1) day chai vao vi tri kep.

B3: Xilanh D Iui vé (101 d1 vé d0)
B4: Xilanh E dubi théng (ro1 e0 cham el), kep chat chai.

B5: Xilanh F dudi thang (rdi f0 dén f1), bién d6i chuyén dong tinh tién cua xilanh
thanh chuyén dong quay dé cit bavia trén.
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

B6: xilanh E i vé (roi el vé e0), thao kep chai
B7: Voi thdi thoi chai (G) ra khoi khuén dinh hinh.

B8: Sau thoi gian t=1s thi voi dimg thdi, chai duoc thio va day ra ngoai nho ap suét
ctia dau thoi. Lap lai chu trinh cho dén khi nhan S1 thi dirng may.

Hinh 5. 8. So dd grafcet cum loai bd bavia trén.
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CAPSTONE PROJECT

Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

5.3.3. Mach logic va phwong trinh diéu khién logic theo nhip

Khii tgo
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Hinh 5.9. So d logic diéu khién cum loai b6 bavia trén.
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CAPSTONE PROJECT

Dé tai: Thiét ké va ché tao hé thong cat bavia chai HDPE (May ct).

Béang 5.2. Tin hi¢u vao/ra cia hé diéu khién cum loai bé bavia trén.

Nhip thyc hién 1 2 3 4 5 6 7 8
Tin hiéu ra D+ D — E + F + F - E — G+ G —
Tin hléu vao Kst_ CBZ d1 dO €eq f1 fO €9 t

Viét phwong trinh logic diéu khién theo nhip

Phuong trinh cho nut nhan

K, = (S

Phuong trinh cho cac nhip thyc hién

0 + KS)STl

kl = (Kskgf CBZ + kl)Ek_Z

k2 = (kl'dl + kz)Ek_:g

k3 = (kz.do + k3)Ek_4

ky = (ks.e; + k4)-E-k_5

ks = (k4-f1 + ks)-E-k_e

ke = (ks.fo + ke).ky. k7

k7 = (k6.80 + k7)Ek_8

k8 = (k7t + k8 + kH)k_l
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).
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Hinh 5.10. M6 phéng diéu khién cho cum loai bo bavia trén.
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

5.4. Thiét ké mach diéu khién
5.4.1. So do néi day

L N XILANHA ﬂln 3

—
ﬂ— IS

Emergency S top

Rotary switch & XILANHB b, XILANHE ¢,

Power C,
supply 24v Dc

-

]

ESE3 (V) (A (=) (>])E=ET)

Hinh 5.11. So db ndi day dién.
Hé théng diéu khién str dung PLC Mitsubishi dé diéu khién cac xi lanh khi nén thong
qua van dién tir 5/2. Cac tin hiéu dau ra tir PLC duoc du ndi truc tiép dén cudn hat ctia van
dién tir dé diéu khién chuyén dong ra — vao cua cac xi lanh A, B, C, D, E va F, tuong ting

Vo1 cac thao tac nhu déy phoi, bé bavia, cat miéng, kep dinh hinh...

Ngudn cdp cho hé diéu khién 1a 24V DC, chuyén doi tir dién ludi qua bd ngudn
AC/DC. PLC nhan tin hiéu phan hdi tir cc cam bién hanh trinh dat tai cac vi tri cudi xi
lanh nham kiém soat chinh xé4c chu trinh 1am viéc.

Man hinh HMI két néi voi PLC qua cong RS232 gitp van hanh giam sat trang thai
va diéu khién thu cong khi can thiét. Toan bo hé thong dugc thiét ké dam bao hoat dong

theo trinh ty ty dong, nhanh, chinh x4c va an toan.
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CAPSTONE PROJECT

Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

5.4.2. Chwong trinh diéu khién
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Hinh 5.12. So d6 mach diéu khién.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

So d6 bao gom:

X000—-X017: Ngd vao (input) tir cam bién hanh trinh, cong tic than xilanh, ntit nhan.

Y000-Y007: Ngd ra (output) diéu khién cudn hut cta van dién tir twong tng véi cac
x1 lanh khi nén va dén trang thai.

MO0-M20: Ro-le trung gian (internal relay), luu trang thai logic tam thoi.

TO-T1: B6 dinh thoi (Timer), dung dé tré thoi gian hoat dong.

K10: Gia tri dat trude cho Timer (twong tng v6i 1 gidy néu 1 don vi = 100ms).

Nguyén 1y hoat dong ciia mach diéu khién

So d6 diéu khién lap trinh trén PLC Mitsubishi dung dé diéu khién tuan tu hoat dong
ctia cac xi lanh khi nén trong may cét bavia chai nhwa HDPE. Tin hiéu tir cdc cam bién
hanh trinh (X000 — X017) dugc dua vao cac ngd vao ciia PLC dé xac dinh trang thai vi tri
cua xi lanh.

PLC xt 1y logic thong qua cic ro-le MO-M20 dé lan luot diéu khién cac van dién
tir (Y000—Y007), tao chuyén dong ra — vao cho cac xi lanh. Sir dung Timer (TO, T1) nham
tao tré thoi gian dé dam bao an toan chuyén dong hodc giit trang thai can thiét trude khi
chuyén budc. Mbi ngdrayY diéu khién mot van dién ti, tuong ung voi mot hanh trinh cu

thé cia xi lanh (kep phoi, day dao, cat bavia, tra vé...).

Trinh ty hoat dong dugc 1ap trinh theo chu ky: dau vao xac nhan vi tri — xudt tin
hiéu diéu khién — doi phan hdi — chuyén budc tiép theo. Nho str dung cac ro-le trung gian

va dinh thoi, hé théng dam bao hoat dong chinh xéc, 6n dinh.
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

PHU LUC HINH ANH

Hinh P1.2. Thiét ké va ché tao khung may.
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Hinh P1.3. Thiét hé va ché tao cum loai bo trén va dudi.
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CAPSTONE PROJECT Pé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdt).

Hinh P1.4 Lap rap hoan thién may tham du trién 1dm BKDN Techshow 2025.
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CAPSTONE PROJECT Dé tai: Thiét ké va ché tao hé thong cdt bavia chai HDPE (May cdt).

KET LUAN VA KIEN NGHI

% Tong két qua trinh thwc hién:

Trong khuon khé dé tai “Thiét ké va ché tao hé thdng cét co khi bavia chai HDPE”,
nhom di tién hanh khao sat van dé tai co so san xuét chai nhya dé phan tich nhu cau cong
nghé va dua ra giai phap phu hop. Tir co s& d6, nhom tién hanh thiét ké cic cum chic ning
chinh, bao gdm co cdu ga dinh vi, dao cit quay, bo truyén dong banh ring — thanh ring va
hé théng diéu khién ban ty dong.

e Qua trinh thuc hién dugc trién khai theo trinh tu k¥ thuat ro rang:
e Phan tich yéu cau k§y thuat va dé xuat phuong an thiét ké tong thé.
e Tinh toan va kiém nghi¢m do bén cho cac chi tiét co cAu lam viéc chiu luc.
e Gia cong, lap rap cac chi tiét theo ban v& thiét ké.
e Chay thi, hi€u chinh va danh gia tinh on dinh cua hé théng khi hoat dong lién tuc.
o D& xuat cai tién dé nang cao do chinh xac va tinh kha thi khi trién khai thyc té.
% Nhirng két qua dat dwoc:

Nhom da thiét ké va ché tao thanh cong hé thong may cét bavia tu dong, véi kha
nang cat dong thoi bavia day va bavia miéng chai nhua HDPE mot cach chinh xac, khong
gay bién dang san pham.

Ung dung thanh cong md phong co hoc (FEM) trong danh gia img suét va ti uu két
cau dao cat.

Hé thong hoat dong 6n dinh, c6 kha ning dap ung toc do 1én dén 720 chai/gio, dap
g nhu cau san xuit cong nghiép.

Thong qua dé tai, nhom da tich lity thém kinh nghiém thuc té trong thiét ké chi tiét
may, t6 chtrc san xuat moi trudng xudng co khi.

< Huwoéng phat trién dé tai trong twong lai:

Trong twong lai, dé tai c6 tiém nang dugc mo rdng theo cac hudng sau:

Tich hop IoT dé theo ddi san luong tu dong theo thoi gian thuc (s6 chai cat mdi
gi0), luu trit dir liéu san xut, canh bao khi c6 su ¢d va diéu khién may tir xa thong qua két

noi internet.

To1 wu hoa thiét ké dao cat va cum bé bavia, cai tién do linh hoat dé xu ly céc loai

chai c6 hinh dang, kich thudc da dang hon.
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