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Thiét ké va ché tao hé thong cdt bavia chai HDPE (Mdy cdp phéi)

TOM TAT

Dé tai nay trinh bay thiét ké va ché tao may cip chai nhya HDPE, nham phuc vu
hiéu quéa cho qua trinh cit bavia trong day chuyén san xuét. Trong thuc té, viéc cip chai
khong 6n dinh giy ra gian doan va sai léch trong khau cit bavia, lam anh huéng dén chét
lwong san pham. May cap duoc thiét ké v6i co ciu co khi chinh xac két hop diéu khién tu
dong, gitip dua chai HDPE vao vi tri cit mot cach lién tuc, dung huéng va dong déu. Nho
d6, may cét bavia c6 thé hoat déng on dinh, ning cao d6 chinh x4c va hiéu qua xur 1y bavia.
Két qua thir nghiém cho thidy may cap hoat dong dong bo tot voi may cat, giam thiéu 13i
cap liéu, rat ngin thoi gian thao tac va ning cao chat luong san pham dau ra. Nghién ctru
g6p phan hoan thién hé thong ty dong hoa trong quy trinh xt 1y chai nhya HDPE va c6 tiém

nang trng dung rong rai trong nganh cong nghi¢p nhua.
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LOI CAM ON

Trong sudt qua trinh thuc hién D6 an Tt nghiép — Capstone Project, chiing em
d3 nhan duoc rit nhiéu su giup dd va hd tro quy bau tir cac thdy c6. Em xin dugc gui 10
cam on chin thanh dén tit ca nhimg nguoi da ddng hanh cing ching em trong hanh

trinh hoc tap va nghién ctru nay.

Chung em xin bay t6 1ong biét on siu sic dén Thiy Hoang Vin Thanh, ngudi da
tan tinh huéng din, dinh hudéng va gop ¥ cho em trong sudt qua trinh thue hién d6 an.
Sy hd trg chuyén mén, su tin tim va nhitng chia sé¢ quy bau tir Thay chinh 13 ngudn

dong luc rat 16n giup chung em hoan thanh tét céng viéc clia minh.

Chung em ciing xin giri 10i cam on chan thanh dén Truong Pai hoc Bach Khoa —
Pai hoc Pa Nang di tao diéu kién thuan loi vé thoi gian, co s vat chat va méi truong
hoc tap dé chung em c¢6 thé thuc hién va hoan thanh tét Capstone Project.

Cubi cung, chung em xin chan thanh cam on quy Thay C9, gia dinh va ban bé da
ludn déng hanh, dong vién va tiép thém tinh than cho chung em trong sudt ching duong
hoc tap.

Kinh chiic quy Thay C6 that nhiéu stc khoe, ludn tran day nhiét huyét, thanh

cong trong cong viéc va cudc song.
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LOI CAM DOAN

Chung em xin cam két toan bo ndi dung cua d6 an "Thiét ké va ché tao hé thong
ciit bavia chai HDPE (May céip phéi)" 1a két qua 1am viéc nghiém tic, dugc chung
em ty nghién ctru va thuc hién dudi su hudng dan cia thﬁy Hoang Van Thanh.

T4t ca tai liéu, hinh anh, s liéu va thong tin trich dan trong dd an déu duge tham
khao tir cac ngudn tai liéu chinh thdng, rd rang va di duoc ghi chu trich din day du trong
phan tai liéu tham khao.

Chung em xin hoan toan chiu trach nhiém vé tinh trung thyc va ban quyén noi

dung trong d6 an nay.
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LOI MO PAU
1. Ly do chon d@ tai

Trong cac diy chuyén san xuit san phim tir nhwra HDPE bang phuong phéap dun
th6i (Extrusion Blow Molding), sau khi tao hinh san pham, c4c chi tiét nhu chai, binh
thudng ton tai phin bavia thira can duoc loai bo bang may cit bavia. Tuy nhién, tai nhiéu
co s& san xuét vira va nho, viée cép chai cho may cit bavia van duge thyuc hién tha cong,
gdy t6n nhan coéng, hiéu suit thap va khong dam bao tinh lién tuc trong day chuyen.

Trong bi canh xu huéng ty dong hda ngay cang phd bién dé t6i vu hoa ning suét
va giam chi phi nhan cong, viéc nghién ciru, thiét ké va ché tao mot hé théng cip chai
nhua ty dong cho may cat bavia 1 can thiét va co tinh thuc tién cao. Thiét bi nay giup
d6ng bo hoéa qua trinh san xuat, nang cao hiéu qua va giam rii ro do con ngudi thao tac
sai.

Chinh vi vay, nhom ching em da chon thuc hién dé tai “Thiét ké va ché tao hé
théng cit bavia chai HDPE (Mdy cdp phéi)” 1am dé tai t6t nghiép nham giai quyét bai
toan cu thé tir thuc té san xut, déng thoi van dung céc kién thtc d hoc vao mot san
pham tmg dung thyc tién.

2. Muc tiéu ciia dé tai

Dé tai hudng dén viée thiét ké va ché tao thanh cong mot hé thdng may cap chai
tu dong co thé hoat dong on dinh va chinh xac trong qua trinh dua chai nhya HDPE vao
may cit bavia. Cu thé, cac muc tiéu chinh gém:

o Thiét ké va ché tao mot hé théng co khi don gian, dé ché tao, d& bao tri.
« Dam bao qua trinh cap chai dién ra lién tyc, chinh xac.
o Ting hiéu sut lao dong va giam nhan cong thao tac thu cong.
« C6khaning mé rong, diéu chinh dé phu hop véi cac loai chai c6 kich thude khac
nhau.
3. Pham vi dé tai

Pé tai tap trung vao viéc thiét ké va ché tao mét may cép chai ty dong cho ché
do hoat dong ddc 1ap hoac tich hop truc tiép vO1 may cit bavia hién c6. Pham vi cu thé
gbm:

o Thiét ké cho chai nhuya HDPE cuy thé vé hinh dang va dudng kinh tir 40-90 mm.

e Thiét ké co cau cap phoi, dinh hudng, va dua chai vao dang vi tri cét bavia.
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« Heé thong hoat dong tu dong bang cach sir dung cam bién, Ro le thoi gian, ro le

trung gian va dong co dién.

« Khong di sau vao thiét ké hodc cai tién phan may cit bavia, chi tip trung ¢ phan

cap chai.

o Gia cong va lap rap hé thdng & quy mo phong thi nghiém hodc xuéng thuce hanh,

thir nghiém van hanh trén moé hinh thyc té.
4. Phuwong phap thuc hién
4.1. Khio sat thuc té va thu thap yéu cau k¥ thuit

« Tién hanh khao sét truc tiép tai noi san xuat chai nhwa HDPE dé hiéu rd quy trinh
tao hinh, yéu ciu cap phéi, thoi gian chu ky cia may cit bavia va cac yéu t6 lién

quan.

e Do dac va thu thap thong sb thuc té vé kich thudc chai, toc do may cat, khong

gian lap dat va cac yéu té k¥ thuat khac.
4.2. Nghién ciru co s& 1y thuyét va cac giai phap twong tw

« Tim hiéu cic nguyén 1y hoat dong ctia nhimng loai may cap phéi tu dong da co

nhu co cdu cap bang bang tai, tay gip, rung. ..

e Nghién ctru cac kién thire lién quan dén thiét ké co khi, dong hoc — dong luc hoc,

tinh toan cong sudt, lya chon truyén dong phu hop.

« Tham khao cac tai liéu chuyén nganh va san pham thuc t& dé chon ra giai phap

cap chai toi vu.
4.3. Thiét ké mé hinh va lap ban vé
o Thiét ké so d6 nguyén 1y hoat dong cho may cip chai.

o Thiét ké chi tiét cac bod phan co khi: khung may, cum cép phoi, cum déy chai,

bing tai, mang dan,... bang phan mém CAD 3D SolidWorks.
o Lap ban v& 2D chi tiét, ban v& lip rap phuc vu gia cong va lap dit.
4.4. Tinh toan, lra chon thiét bi
o Tinh toan tai trong, luc, cong suat, mé men,... clia cic bd phan chuyén dong.

« Chon dong co, cam bién, relay thoi gian, nguon cip,... pht hop véi yéu cau van
hanh va kinh phi.
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4.5. Gia cong va ché tao
« Tién hanh cac cong doan co khi theo ban v& thiét ké.
o Mua sim cac thiét bi diéu khién, dong co, cam bién,...
4.6. Lap rap va kiém thir
o Lip rap céc chi tiét co khi v6i nhau, dau ndi hé théng dién diéu khién.
o Chay thtr va kiém tra kha ning hoat dong ctia may cip chai.
o Diéu chinh, khic phuc céc sai 1éch.
4.7. Panh gia va hoan thién dé tai
« Panh gia mirc d 6n dinh, chinh xac, hiéu qua cia may cap chai trong thuc té.

« Dé xuat huéng nang cip, cai tién cho thiét b trong tuwong lai.
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CHUONG 1. TONG QUAN VE CONG NGHE VA CO SO LY THUYET

1.1. Téng quan vé san phim chai nhwa HDPE

1.1.1. Khdi qudt vé vit liew HDPE

HDPE (High Density Polyethylene — Polyethylene ty trong cao) la mét loai nhya

nhiét déo dugc st dung rong rai trong cong nghi€p nhyua vi c6 nhiéu vu diém ndi bat nhu:

Tinh co hoc cao, chiu va dap tbt.
Chédng 3n mon hoa hoc, khéng thim nude.
An toan cho thuc phém, thuong duoc dung dé san xuit chai, can, thung chtra nudce

uong, hoa chat, dau goi, nudce rua chén,...

Vit liéu HDPE c6 thé dugc tai ché va c6 kha ning gia cong tot bang nhiéu phuong

phap tao hinh, trong d6 phuong phap dun thoi (EBM-Extrusion Blow Molding) 14 phd bién

nhat dé san xuat chai nhya rong.

1.1.2. Céu tao va dic diém hinh hoc ciia chai nhwa HDPE

San pham chai nhya HDPE c6 nhiéu dang kich thudc khac nhau, tiy vao muc dich

st dung. Tuy nhién, hau hét déu c6 cac dac diém chung sau:

Than chai hinh try hoic elip, rong bén trong dé chira chit 1ong. Than chai thudng co
cac duong gan hodc ranh dé ting do cing virng va chdng bién dang trong qua trinh
st dung cling nhu van chuyén.

Miéng chai nhé, c6 dang ren dé thuan tién cho viéc dong nép. Phan miéng nay duoc
dinh hinh chinh xac ngay trong qua trinh th6i khuon dé dam bao d6 kin khi lap nap
van hodc nap bat.

Pay chai thudng phang hoic 16m. Pay phang gitip chai ding viing trén bé mat, trong
khi day 1dm gitip giam &p suat noi tai khi chira chat long c6 kha ning gian ng.

Thong thuong, chai dugc san xuét véi thé tich phé bién nhu 250 ml, 500 ml, 1 1,...
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A A3

Hinh 1.1. Hinh minh hoa cac chai HDPE

1.1.3. Viin dé bavia sau qud trinh tgo hinh

Khi san xuat bang phuong phap dun thoi, nhua HDPE néng chay dugc dun véo trong
khuon, sau d6 thoi phong dé bam vao thanh khudn. Qua trinh niy tao ra phan nhua thira
tran ra ngoai mat phan khudn, goi la bavia. Phan bavia xuat hién ¢ miéng va day chai.

Bavia can dugc loai bo bang may cat bavia trude khi dong goi san pham. Viéc nay
thuong dugc thuc hién sau khi chai duogc léy ra khoi khuon, do dé doi hoi phai c6 qua trinh

cap chai lién tuc, chinh xac vao may cat bavia.

Hinh 1.2. Chai nhua HDPE khi chua duoc loai bo bavia
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1.1.4. Yéu cdu déi véi hé théng cap chai

Do céac chai nhya ¢6 hinh dang khong d6i xiing hoan toan, nhe va dé bién dang néu

bi ép léch, nén hé thdng cip chai can dam bao:

Dinh huéng ding dau — dudi cua chai trude khi dua vao may.

Céap mot chai moi chu ky lam viéc cia may cat.

Khong gay ket, 1at hodc 1am hong san pham.

C6 thé hoat dong 6n dinh v6i nhiéu kich thudc chai khac nhau.
1.2. Tong quan vé hé thong cip phéi tu dong trong san xuit
1.2.1. Khdi niém vé hé théng cip phéi tw dong

Hé¢ théng cép phoi tu dong 1a mot cum co cau hodc thiét bi duoc thiét ké nham dua
phoi (san pham trung gian hodc thanh pham) vao vi tri gia cong, xir 1y, hodc dong goi mot

cach lién tyc, chinh xac va 6n dinh, thay thé cho thao tac thii cong ciia con nguoi.

Trong moi tredng san xuat hién dai, dac biét 1a cac day chuyén san xuat lién tuc, hé

thong cap phoi dong vai trd cuc ky quan trong trong viéc:

— Tang nang suat va tinh dong bo.
—  Giam 16i do thao tic thu cong.
— Tiét kiém nhan cong va chi phi van hanh.

— Tang d6 chinh x4c va do tin cdy trong quy trinh san xuét.
1.2.2. Cdc logi co ciu cip phoi pho bién

Tuy thudc vao dang san phém, chu ky 1am viéc va muc tiéu cu thé, hé théng cép phoi

c6 thé duoc thiét ké theo nhiéu dang khéc nhau, vi du:

— Co ciu bing tai: Pho bién, dé thiét ké, phu hop véi san pham c6 hinh dang déu va
can dua di lién tuc. Hinh 1.3 minh hoa mot hé thong bang tai st dung day bang dang
xich nhwa c6 go, duoc truyén dong bang motor dién va co cau puly. Bang tai duoc
lap trén khung nhom dinh hinh ¢6 d6 cing cao, dé dang lap rap va diéu chinh. Hé
thong cho phép véan chuyén phéi hodc san pham mot cach 6n dinh, dong déu, dic
biét thich hop trong cac ddy chuyén tu dong héa nhu cap phdi, kiém tra, phan loai

hodc dong goi.
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Hinh 1.3. Co cdu bang tai
— Co céu rung: Dung cho cac chi tiét nho, can dinh hudéng ding chiéu (S¢ vit, nip
chai,...). Hinh 1.4 cho thay mot bd cap phoi dang rung kiéu mam (vibratory bowl
feeder), thuong duoc str dung dé cip céac linh kién c6 kich thudc nhé nhu nip chai,
dau nho chai HDPE, hoic cac chi tiét c6 hinh dang phirc tap can dinh huéng chinh

xac trudce khi dua vao cong doan ti€p theo.

Hinh 1.4. Co ciu rung
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— Co cu tay gip robot: Ung dung trong ddy chuyén hién dai, linh hoat cao, dinh vi
chinh x4c. Hinh 1.5 minh hoa mot canh tay robot cong tac dang giap san pham tir
thung chira va dat vao hop dong goi. Tay gip duogc trang bi co cdu chap hanh dang
kep hodc hut chan khong, cho phép xir 1y da dang san pham véi nhiéu hinh dang
khéc nhau, dién hinh nhu chai nhya HDPE.

i

TNT

Hinh 1.5. Co ciu canh tay robot
— Co céu day bang xilanh khi nén: Phit hop cho chuyén dong lap lai, ngit quing va c6
kiém soat. Hinh 1.6 minh hoa mot xi lanh khi nén tac dong kép duogc lép dat trén
khung d& co khi chic chin, di kém hé théng day dan khi va cac khdp ndi nhanh tiéu

chuan.

Hinh 1.6. Co cu day bang xi lanh
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1.2.3. Nguyén tic thiét ké hé théng cip phéi

R/

% Mot hé thong cap phoi tu dong hiéu qua can tuan thu mot sd nguyén tic sau:
— Tinh lién tuc: Phai dam bao cap dang san pham cho mdi chu ky lam viéc ctia may
chinh.
— Tinh dinh huéng: Pam bao san pham duoc dua vao dung chiéu, dung vi tri.
— Tinh chinh xac: Sai sd vi tri thdp, khong 1am sai 1éch thao tac ké tiép (vi du: cat
bavia).
— Tinh 6n dinh: Hé thdng 1am viéc 1au dai ma khong gay ket, réi hodc 1éch san pham.
— Tinh twong thich: Phu hop véi loai san pham cu thé, d& diéu chinh khi thay d6i mau.
1.2.4. Ung dung trong dé tai
% Trong d¢é tai nay, hé thong cap phoi tu dong dugc thiét ké nham:
— Tiép nhan chai nhia HDPE tir khay chira sin.
— Pinh hudng va dua timg chai vao dung vi tri cit bavia cia may.
— Han ché thoi gian chét giita cac 1an cap chai, dam bao lién tuc va chinh xAc.
Hé théng nay s€ duogc thiét ké véi murc do tu dong phu hop, st dung cac co cu nhu:

cam bién quang, motor truyén dong,... dé ddm bao don gian, d€ ché tao va dé bao tri.

Khay chira chai tur B0 phéan dinh hudng Mang dan chai
chai

|

may dun thoi

J, I

Phéu chtra chai Bo phén van chuyén

chai

Hinh 1.7. Cac bd phan co ban ctia may cap phéi
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CHUONG 2. THIET KE MAY CAP CHAI HDPE TU PONG

2.1. Phan tich yéu cau thiét ké

2.1.1. Muc tiéu thiét ké

Muc tiéu chinh ctia hé théng cép chai nhya HDPE tu dong la:

Tu dong dua chai vao dung vi tri lam viéc cia may cit bavia.
bam bao hoat dong lién tuc, on dinh, déng b0 véi chu ky ciia may cit.
Thay thé thao tic cp chai tha cong nhim giam nhan cong, ndng cao ning suit.

Thiét ké co cau don gian, d& ché tao va bao tri, pht hop vé6i diéu kién thuc té.

2.1.2. Dac diém san pham can cap

Vit liéu: Nhua HDPE (High Density Polyethylene), nhe va dan hoi.

Kich thudc dién hinh: Cao 80 - 250 mm, dudng kinh than chai 40 - 80 mm.

Hinh dang: Try tron c6 cd nho, day bang, c6 bavia ¢ hai dau sau qua trinh dun thoi
nhu Hinh 1.2

Tinh chét co hoc: Khoi luong nhe, dé truot, dé bi bién dang néu bj tac dong manh.

Nhiing dac diém trén dat ra yéu cau vé co cau dinh vi va dan hudng, sao cho khong

gay ket, khong 1am hu hong san pham, dong thoi dam bao vi tri chinh xac dé cit bavia.

2.1.3. Yéu cdu vé ning sudt va chu ky hoat dong — dic tinh dong hoc mdy

Téc d6 mong mudn: 12 - 23 (chai/phut) hay 700 - 1400 (chai/ gio)

Hé théng cép chai can ¢6 tdc do 1am viéc nhanh va khong tao ra thoi gian chét.

2.1.4. Yéu cdu vé tinh tw dong va dong bp

Hé thng phai hoat dong tu dong, tir khau cip phoi dén sau khi cat bavia, khong phu
thudc vao thao tac thu cong.

C6 kha ning dong bd véi may cit bavia: khi cit xong, dam bao khi mot chai duoc
cit xong thi chai tiép theo duoc cip vao ngay, khong gay tré chu ky.

C6 thé hoat dong lién tuc trong thoi gian dai, 6n dinh, it bao tri, gitip ting ning suit

va giam nhan cong van hanh.
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2.2. Phén tich, lra chon phwong 4n thiét ké

2.2.1. Phén tich phwong dn cdp chai

2.2.1.1. Phuwong an 1

Théi khinén loai bd
chai dinh huéng sai

Hinh 2.1. So d6 nguyén 1y phuong an 1

* Uu va nhwoc diém

< Uu diem:

Két ciu don gian.

Diéu khién d& dang.

Béo tri, stra chira don gian.

Nhuge diém:

Kich thudc may cong kénh (theo chiéu cao) do phai dua chai nhya 1én du cao dé khi
chai di ra tir b phan dinh hudng van con di khong gian dé bd tri may cit bavia ngay
phia dudi.

May c6 thoi gian chét giita céc chai do sir dung xi lanh khi nén c¢6 khoang thoi gian
xi lanh 1ui vé.

Do mdy cao nén kho khan trong vi¢c quan sat khi van hanh va bdo tri, stra chira sau
nay.

Tinh thAm mi khong cao do kho bé tri cac bo phan ctia may.

Khong linh hoat khi chuyén doi giita cac kich thudc chai khac nhau.
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2.2.1.2. Phuong an 2

VA A A A A

Hinh 2.2. So d6 nguyén 1y phuong an 2
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£ Uy va nhugce diém

% Uu diém:

— Kich thudc may nhé gon hon vé mit chidu cao do khong can phai dua chai nhya 1én
qué cao.

— Tuy két cdu phurc tap hon nhung lai dé dang bd tri cac chi tiét.

— Tinh thim mi cao hon.

— D@ dang quan sat chai nhya trong qua trinh van hanh.

— (€0 thé diéu chinh dé twong thich véi nhiéu kich thudc chai khac nhau mot cach dé
dang.

% Nhuwoce diém:

— Két cau phirc tap hon do str dung nhiéu co cau hon.

— Chi phi san xut cao hon.

2.2.2. Chon phwong dn thiét ké
Qua cac phan tich & trén, nhém chiing em quyét dinh chon phuong an 2 dé thyc hién

tinh toan, thiét ké cho may cap phoi tu dong.
2.3. Thiét ké dong hoc may
2.3.1. Thiét ké dong hoc co ciu dinh hwéng cip I va phéu chira chai
2.3.1.1. Thiét ké bang tdi chuyén chai
a. Nguyén [i hoat dong

Dé dam bao qua trinh cip phoi dién ra lién tuc, ding tu thé va hiéu qua, h¢ thong sir dung
co ciu bang tai két hop véi phéu chira dé tu dong hoa viéc dua chai vao cum thao tac. Co cau nay
thuong duoc 4p dung trong cac day chuyén san xuét c6 yéu cau téc do cao va dinh hudng chinh

xac. Hinh 2.3 minh hoa nguyén 1y hoat dong ctia bang tai chuyén chai.
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Hinh 2.3. Nguyén li hoat dong bang tai chuyén chai

Dua vao hinh déang hinh dang cta chai can cap, str dung bang tai PVC c6 dan gan

dé van chuyén va dinh hudng cap 1.

Céc chai sau khi dugc dan tir phéu chira vao s& mang vao gan trén bing tai va duoc
chuyén di. Trong qua trinh van chuyén, chai s& dugc dinh huéng sang nam ngang. Bang
cach loai bo cac chai 1on x6n va xép chéng 1én nhau nhu Hinh 2.3. Bang tai duoc thiét ké
nghiéng mot goc 80° nham nhd vao trong luc dé loai bod cac chai xép chong. Do trong tim
ctia chai ndm ngoai mit phang chan dé (gan bang tai) nhu Hinh 2.3 nén chai sé tu roi xudng

nho trong luc, chi dé€ lai mot chai nam gitra khoang cach hai gan lién ké.

Phuong 4n nay c6 hiéu qua d6i véi nhiéu kich thude chai khac nhau (cac hinh tron

tuong truong cho cac chai ¢o6 kich thude duong kinh khac nhau).
b. Thiét ké tam gd bang tdi
s Chirc nang

Nham gé cac chi tiét khic cua bing tai dé cau thanh mot cum bang tai hoan chinh.

Ngoai ra, cum bang tai dugc ga 1én khung may nho vao tim ga nay.

SVTH: Pham Van Pat — Phung Xuan Nguyén 11 GVHD: Hoang Van Thanh



Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

% Ket cau

Hinh 2.4. Hinh dang tim gi tang bang tai
c. Thiét ké tam gd tang cé dinh
% Chirc nang

Nham ga 1én tdm ga bang tai dé cau thanh mot cum bang tai hoan chinh.
Ngoai ra, tam ga tang co dinh con dé gan tang 1én nham dé dang cho qua trinh lap.

% Keét cau

Hinh 2.5. Hinh dang tim ga tang c6 dinh

SVTH: Pham Van Dat — Phung Xuén Nguyén 12 GVHD: Hoang Vian Thanh



Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

d. Thiét ké tam diéu chinh bdng tdi
s Chirc nang
Piéu chinh d6 cing ctia bang tai nham giir cho bang tai luén ¢ d6 cing nhat
dinh, tranh gdy mat tinh 6n dinh.

< Ket cau

Hinh 2.6. Hinh dang tim diéu chinh bang tai

Hinh 2.7. Bang tai mang chai

SVTH: Pham Van Dat — Phung Xuén Nguyén 13 GVHD: Hoang Van Thanh



Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

e. Chon gdn bang tai
s Chirc nang

Nhiam dinh huéng cac phéi va loai bo nhitng phoi khong ding hudng. Ngoai ra, con

co6 churc nang phan tach cac phoi riéng biét, moi phéi nam trong mét ranh riéng.

% Ket cau

Hinh 2.8. Hinh dang céc loai gan bang tai PVC

Tuy thudc vao thiét ké, phu kién go bang tai c6 kha nang chong dau va md, dugce tiép xtic
v6i thuc pham, tuan theo chimg nhan EU va dugc FDA phé duyét.

Céc thong s6 dugc cho trong Bang 1.1 va Bang 1.2

Bang 1.1. Gan bang tai PVC dac khuon loai go T-PVC

Loai go Chiéu cao | Duong kinh Pulley @ Trong luong

T- PVC (mm) t6i thiéu (mm) (ca.kg/m)
PVC-T 20 20 50 0.3
PVC-T 30 30 75 0.4
PVC-T 40 40 100 0.5
PVC-T 50 50 125 0.9
PVC-T 60 60 150 1.4
PVC-T 75 75 190 1.7
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

Bang 1.2. Gan bang tai PVC dtc khudn loai go S-PVC

Loai go Chiéu cao | Puong kinh Pulley @ Trong luong

S- PVC (mm) t6i thiéu (mm) (ca.kg/m)
PVC-S 30 30 75 0,45
PVC-S 40 40 100 0,6
PVC-S 50 50 125 0,95
PVC-S 60 60 150 1,5
PVC-S 75 75 190 1,8

Hinh dang hai loai gan bang tai PVC loai T va S nhu Hinh 2.9

Hinh 2.9. Gan PVC — T ( bén trai) va PVC-S (bén phai)

= Dé gan loai bo duge phoi sai vi tri ma van dwa phdi téi dugc ¢é cau dinh huéng cép II thi ta

ding PVC-S. Theo so @ nguyén 1y ta chon chiéu cao gan 1a 60mm dé dap ing dugc dudng kinh

phoi: D = 40 — 100 mm = Puodng kinh Pulley @ tbi thiéu 1a 150 mm.

SVTH: Pham Van Dat — Phung Xuan Nguyén
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GVHD: Hoang Van Thanh




Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

e. Tinh todn vén téc bang tdi, s6 vong quay tang chii dong

Theo nhu ning suat yéu cau: N= 700+ 1400 chai/h
= 12+ 23 chai/ph.
— Ta c6 ning suat ctia bang tai:
z =N x*K,; = 1400.2 = 2800(chai/h)
— Trong dé: N- Niang suét theo don vi chai/h
K,,; : hé s6 nap liéu khong déu
— Thoi gian van chuyén 1 san pham:

_ 3600 3600
~z 2800

=1,29 (s)

— Ta chon dong co giam tdc véi sd vong quay 1a n= 9,5 (vong/phut).

— Ta c6 van tdc cua bang tai:
V=2z.R.n=2.m.0,15. % =0,149 m/s = 11,3 m/ph.
— Budc gilra cac gan trén bang tai:
a=V.t=0,149.1,29 = 0,192 m = 192 mm
— Trong d6: v-van tdc (m/s)
a-budc giita cac chi tiét trén bang tai

IS R 32 32 ,
= SO budc cua bang tai N, = Pl rerede 16 budc

— Tai trong trén mét dai ciia bang tai:

G 0,05+0,2

q=_

2~ 0192 = 0,052 (kg/m)
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

2.3.1.2. Thiét ké phéu chira chai
a. Thiét ké phéu chira

s Chirc nang
— Chuyén céac phoi tir phéu (noi dy trit) td1 vung lam viéc ciia may.
s Két cau

Hinh 2.10. Hinh dang phéu chira chai

b. Tinh todn kha ndng chira phéi va thoi gian do phéi vao phéu

— Kha ndng chtra phoi
— Theo nhu thé tich cta phéi yéu cau: V= 0,00006- 0,00079 m3/chai
— Thé tich ctia phéu V,= 0,06 m?

Vi x4ac suat chai nam 6n dinh 1a khong thé nén chon hé s6 dién day 1a 0,8.

= S6 chai i da trong phéu M = -2.0,8 = 60 + 800 chai

— Thoi gian giita 2 1an dd phoi vao phéu
— Theo nhu ning suat yéu cau: N= 700+ 1400 chai/h
= 12+ 23 chai/ph.

NénTz%:>5+34ph1’1t
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

2.3.2. Thiét ké dong hoc co ciu dinh huéng cip IT
2.3.2.1. Thiét ké tam nhwa diéu huéng chai
a. Muc dich thiét ké dong hoc

Thiét ké dong hoc nhdm tim ra goc nghiéng cuia tim nhya phi hop véi chidu cao cua
chai, sao cho khi chai nhya tir bang tai phia dudi di vao s€ duoc diéu hudng mot cach muot

ma, ém ai ma khong gay ket chai.

Hinh 2.11. Hinh dang tdm nhua diéu hudéng chai
b. Tinh todn géc nghiéng va chiéu dai cia tam

- 168 -

i Al okl

Hinh 2.4. So d6 phan tich mdi quan hé giira cac luyc thanh phan va goc a

Ta co:

F
Ni=—
sina
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

Trong d6: F= const — luc ddy cua cang gat tic dung 1én chai
Do vay d6 16n cua N1 phu thudc vao goc a:

— Khi a < 45° ta nhan thiy rang Ni< N. Khi d6 chai dé bj ket lai va khong di chuyén
muot ma duoc.

— Vay nén goc 90> a > 45°. Piéu mong mubn 13 N1 cang 16n thi chai cang d& di
chuyén. Do d6 a cang 16n cang tbt.

— Mic khac khi a cang 16n thi L cang dai s& chiém nhiéu khong gian, 1am cho may
cong kénh. Ta c6:

. L
ana—39

Suy ra L= 39 (45%= 2234,7 (89°)mm

Goc va do dai

2350
2300
2260
2200
2100
2100
2050
2000

1800
1750
1700
1650
1600
1550
1500
1450
1400
1350
1300
1250
1200

ol —_—

0 o 10 13 20 20 30 e 4] Al A0 al :14] &0 [= 1] f0 Fi+] 80 85 a0 a5
Hinh 2.12. Quan h¢ gitra goc o va do dai L

Dua vao d6 thi trén, ta chon goc a=75° va L= 145 mm 1a phu hop dé dap tmg yéu
cau vé chiéu dai va goc dé chai c6 thé di chuyén tron tru va khong xay ra tinh trang ket

chai, dong thoi kich thude may khong qua 16n.
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

2.3.2.2. Thiét ké bang tdi gat chai
a. Thiét ké déng hoc cho bang tdi

O day tap trung vao thiét ké dong hoc cho cum bang tai mang cin gat chai. Cum nay

gin phia trén bé mit tAm noi cac chai ndm 18n va truot di khi bing tai gat chai di chuyén.

Cum nay mang chai di chuyén xuyén sudt tir bang tai ding phia dudi di vao ving

dinh huéng va di ra khoi mang dan dé di vao may cit.

% Cdc thong sé déng hoc ciia bang tdi:

— Chu vi bang tai L= 1987,7 (mm)

—  S6 méc xich Ny= 52 (méc xich)

— Budc xich Px= 38,1 (mm)

— Bé rong xich B=101,6 (mm)

% Cdc théng sé déng hoc ciia can gat chai:
— S4 can gat trén bang tai Ne= 13 (chiéc)

— Bubc can gat Pe=38,1. 2= 76,2 (mm)

— Chiéu dai L= 130 (mm)

— Chiéu cao He= 128 (mm)

— Tiét dién ngang S= 196 (mm?)

% Cdc théng sé ddng hoc ciia miéng dém gdn cang gat:
— Kich thudc co ban: 80x 30x 15 (mm)

b. Phan tich chuyén déng

% Loai chuyén dong:

— Ta c6 chuyén dong ciia bang tai 13 loai chuyén dong quay cia truc tang dan va tang
bi dong.

— Chuyén dong cua cac can gat 1a chuyén dong tinh tién (& ddy chi xét mot mat phia
dudi cua bang tai).

— Chuyén dong quay ctia dong co giam toc truyén truc tiép vao banh xich thong qua
khop ndi.

D

s Huéng chuyén dong va hanh trinh can thiét:
— Xét & Hinh 2.3, chiéu chuyén dong quay cua bang tai 13 nguoc chiéu kim déng ho.
— Do bang tai quay ngugc chiéu kim dong hd nén cic can gat gan trén né sé di chuyén

tur trai sang phai theo Hinh 2.3.
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

— Hanh trinh di chuyén can thiét cua can gat dam bao du khong gian dé chai c6 thé
dinh hudng trong qua trinh di chuyén.
% Cdc giai doan chuyén dong:

— Bing tai s& quay sudt qué trinh dinh hudng chai va khong c6 thoi gian ding.
c. Chon banh xich cho bang tdi xich ban 1é

Bing tai str dung dé cung cdp chuyén dong cho can gat nén dudng kinh banh xich
khong can qua 16n, nén ta chon dudng kinh banh xich nho nhat theo tiéu chuan dé t6i vu vé

mat kich thudc may.

Hinh 2.13. Banh xich

Bang 2.1. Kich thudc banh xich

Kiéu S rang B C S 0 Khéi
mm mm mm lugng
2-820-19-0 19 116 117 61.9 25, 30, 35, 40 0.22 kg
2-820-21-0 21 116.1 129 67.8 25, 30, 35, 40 0.43 kg
2-820-23-60 23 128.1 142 73.8 25, 30, 35, 40 0.50 kg
2-820-25- 6 25 140.1 154 79.8 25, 30, 35, 40 0.60 kg

Theo ban tiéu chuan trén, ta chon banh xich co sb rang T=19.
d. Tinh vén téc cia bing tdi, sé vong quay déng co

% Theo nhu ning suat yéu cau:
— Tacd N =700+ 1400 chai/h

= 12+ 23 chai/ph.

SVTH: Pham Van Pat — Phung Xuan Nguyén 21 GVHD: Hoang Van Thanh



Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

— Do trong qué trinh dinh huéng, cac chai sai vi tri s& bi loai bé nén sb chai mang trén
bing tai trong qué trinh 1am viéc s& gip d6i s chai theo ning suat yéu cau.

— Vi x4c suat chai nam ding hudng va nam sai huéng 14 nhu nhau nén x4c suét s& 1a
0,5 hay hé s dién day 1a o = 0.5.

— Vay s chai bang tai phai mang dugc s& 13 Ny= 2.(12+ 23) = 24~ 46 chai/ph.

— Tacb sb can gat mang chai 1a Ne= 13 nén trong mot chu ki quay cuia bang tai sé mang
duoc N= 13 chai.

— Vay dé dat duoc ning suét dé ra thi bang tai phai quay T= 2+ 3,54 chu ki.

O day, ta s& tinh van tdc bing tai dé dat dwgc ning suat cao nhat 1a N= 1400 chai/h.
— Ta c6 sb vong quay bang tai:

_TL 354109877 o
n= R 2sssa 2.1 (vong/phit)

= 0,32 (vong/s)
— Trong d6: L — Chu vi bang tai (mm)
R — Bén kinh banh xich (mm)
— Ta c6 van toc cua bang tai:

19,1
V=2rx.Rn=2 7 0.0585. w0 0.12 m/s = 7 m/ph.

e. Thiet ké cdc chi tiét cua cum bang tai

% Thiét ké tam gd bang tdi

—  Chuc nang

+ Nham ga céc chi tiét khac ciia bang tai & cdu thanh mot cum bang tai hoan chinh.
+ Ngoai ra, cum bang tai dugc ga 1én khung may nhd vao tam ga nay.

— Keét cau
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

Hinh 2.14. Hinh dang tim g4 bang tai

% Thiét ké tam diéu chinh béing tdi
—  Churc nang
Piéu chinh d6 cing ctia bing tai nham giir cho bang tai luén ¢ do cing nhat dinh,
tranh cho cac can gat (Hinh 2.15) gan 1én bang tai bi dung dua qua lai, gdy mét tinh

on dinh.

— Ket cau

Hinh 2.15. Hinh dang tdm diéu chinh bang tai
% Thiét ké khung bang tdi
—  Churc nang
Gitip g4 hai tim ga bang tai lai v&i nhau tao thanh mot cum théng nhat. Pong thoi khung

nham tao d6 cting vitng cho bang tai khi treo 1én khung may va trong luc hoat dong.
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

— Két cau

Hinh 2.16. Hinh dang khung bang tai

s Thiéet ke mieng dém

— Churc nang

Miéng dém gitip can gat (Hinh 2.17 ) ¢6 di khong gian dé hoat dong ma khong bi

va cham vao tim g4 bang tai trén subt hanh trinh di chuyén.

— Ket cau

Hinh 2.17. Hinh dang miéng dém bang tai

% Thiét ké can gat chai
—  Churc nang
Cung cap dong luc cho chai di chuyén bang cach ty vio phan try ngoai ctia chai va
mang chai di chuyén nhd bang tai. Gitip chai c6 ngudén dong lyc 6n dinh dé di chuyén qua

nhiing vung dinh hudng trong may.
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

— Két cau

Hinh 2.18. Hinh dang can gat chai

Hinh 2.19. Cum bang tai gat chai

2.3.2.3. Thiét ké tam nén
a. Chire ndng ciia tam nén

TAm nén lam nhiém vy nhu mot mat phéng lam viéc cua chai nhya trong qua trinh
di chuyén va dinh hudng, déng thoi 1a noi ga dat cac chi tiét, bo phan khac ctia may. Trén
tam nay c6 b tri mot hdc dé chai sai dinh hudng roi vao va thoat khoi bo phan dinh hudng

dé tré veé phéu chtra.
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

b. Ket cau tam nén

Hinh 2.20. Hinh dang tdm nén

2.3.2.4. Thiét ké tam chuyén tiép giita bg phdan dinh hwdng cdp I va Il
a. Chike ndng ciia tam

Tam nay lam nhiém vu chuyén tiép chai giita bo phan dinh hudéng cép I va bd phan
dinh hudng cap II. Giap chai di chuyén d& dang ma khong bi ket gitta 2 bo phan.

Pong thoi tim nay tao do nghiéng dé chai sau khi roi khoi b phan dinh hudng céap

I s€ tu truot xuéng theo trong luong ctia n6 vao bg phan dinh hudng cép II mot cach ém ai.

BO phds Quh hudaz cip 1

B4 plsin djnh huouy cip 11

‘ Thms cluyén lidp

Hinh 2.21. Nguyén Iy hoat dong cta tim
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

b. Két cdu tam chuyén tiép

Hinh 2.22. Hinh dang tdm chuyén tiép

2.3.2.5. Thiét ké tam gidi han trén.
a. Chitc ndng ctia tam

T4m nay lam nhiém vu ngin khong cho chai di chuyén theo phurong thang ding lam

mat tinh 6n dinh trong qu4 trinh dinh huéng.

Tion gicn han
/
//
"'. \
N 1 \ Huxdmg di chuyén
/5( !l N; | — -
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Hinh 2.23. Nguyén Iy hoat dong ciia tim
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

b. Keét cau tam gioi han

Hinh 2.24. Hinh dang tim gi6i han

2.3.2.6. Thiét ké thanh dan hwéng chai

a. Chure nang cua thanh

Khi chai d3 di qua ving chinh huéng dau tién (hai tAm nhya diéu hudng), chai sé di
vao hai thanh dan hudng trén va dudi. Hai thanh nay c6 tiét dién twong thich s& kep vao
phan c6 chai. Chai s& duoc din hudng boi hai thanh nay va di qua 16 trén tim nén dé loai
b6 chai sai vi tri. Cac chai dang vi tri s& duoc giit lai boi hai thanh din hudng nay va tiép
tuc di chuyén qua ving chinh huéng tiép theo.

Thanh dan hudng
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Hinh 2.25. Nguyén ly hoat dong ctuia thanh
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

b. Két cau thanh dan huéng chai

Hinh 2.26. Hinh dang thanh din huéng chai
2.3.2.7. Thiét ké thanh chinh hiéng bavia
a. Chike ndng ciia thanh déan huéng bavia

Thanh dan huéng bavia nam & cudi hanh trinh di chuyén cta chai trudc khi di qua
mang dan di vao may cat bavia. Thanh nay lam nhiém vu diéu chinh bavia & du6i chai sao

cho bavia nay nam song song v4i mat phiang tam nén.

Thah dén hudng bavia dudi

Hinh 2.27. Nguyén ly hoat dong ctia thanh din hudng bavia

b. Két cau thanh dan hwéng

Hinh 2.28. Hinh dang thanh din huéng bavia
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

2.3.2.8. Thiét ké mdng dan chai

a. Chirc nang cua mang dan chai

Mang din chai lam nhiém vu di chuyén chai di duoc dinh huéng xong sang mdy cit

bavia. Mang co6 két cau giap chuyén chai tir vi tri c6 bavia nam song song sang vuong goc

vO1 mat phang tam nén.

Miang din

Hinh 2.17. Nguyén 1y hoat dong mang dan

b. Két cau mang dan chai

Hinh 2.18. Hinh dang mang dan chai

SVTH: Pham Van Pat — Phung Xuan Nguyén 30
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

2.3.2.9. Thiét ké mdng thu hoi chai
a. Chikc ndng ctia mang thu hoi

Mang thu hdi nham van chuyén chai sai dinh hudng trd vé phdu chira va tiép tuc qua
trinh dinh huéng.

/<:\ //'/ /

.
Hinh 2.19. Nguyén Iy hoat dong mang thu hdi

b. Két cau mang thu hoi

Hinh 2.20. Hinh dang méng thu hoi
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

2.4. Thiét ké dong luc hoc
2.4.1. Tinh todn bang tdi chuyén chai ciia phéu chiva
— (Cong suét tinh toan trén truc may cong tac:

F.v

Pe=Fw = T500

Trong d6: P}, 1a cong sudt trén truc may cong tac (kW)

F 1a lyc trén truc may cong tac (N)
v 12 van tdc quay cua truc (m/s)

Lyc mong mudn: F = 5 (kg)

— Van téc quay mong mudn la: v = 0,05 (m/s)
=Vay cong suat tinh toan trén truc cia may cong tac 1a:

b _ 1.50.0,05
£ 1000

= 0,0025 (kW)
— Hiéu suat truyén dong:

N = Nkhop noi = 0,98
— Cong suét can thiét trén truc dong co di¢n:

_ P, 10,0025
““pn 098

= 0,00255 (kW)
— Momen xoin trén truc dong co dién:

_ P ; 0,00255 ~
T =9,55.10%— = 9,55.10°. —— = 2435 (Nmm) = 0,024 (Nm)

— Trong do:
P., 13 cong suat can thiét ctia dong co (kW)

n 1a s6 vong quay cua dong co (vg/ph)
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Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

2.4.2. Tinh todn cong sudt dpng co cho cum dinh hwéng cip I va IT
2.4.2.1. Tinh todn cong sudt truyén dong cho cum dinh hudng cap I
— Cong suat 1am quay tang bang tai duoc tinh nhu sau:
Pi= P+ P2 (kW)
— Trong dé: Pi- Cong suat can thiét kéo bing tai khong tai

P,- Cong suat can thiét kéo bang tai co tai

Trong do:
f+1p). WV
= (2-5)
6120
025164197003
a 6120 = 0,01 (kW)
1+1 [+l WV
P2=f( 0) O _ J(1+1y) (2-6)
367 367
0,25(1,6+1,6).1400.0,05
= = =0,15 (kW)

f- Hé sb ma sat cua céc con lan nhua d& bang tai;
=0,25

W- Khéi lwong cac bo phan chuyén dong cua bang tai, khong tinh khéi lugng vat
pham duoc van chuyén (kg);

W= Khbi lugng bang tai+ khéi lugng gan
=4+3 =7 (kg)
Win- Khdi lugng vat phidm phéan bd trén mot don vi dai cta bang tai (kg/m);
Q¢ = N. mehai = 1400. 0,05= 70 (kg); v&i mehai = 0,01+ 0,05 kg;
V- Van tdc bang tai (m/ph);
V= 11,3 (m/ph)
I- Chiéu dai bang tai (m);
1= 1,6 (m)

lo- Chiéu dai bang tai dugc diéu chinh (m).
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lo=1,6 (m)
— Ta tinh dugc cong suét lam viéc:
Pw=P1+P>=0,01 +0,15=0,16 (kW) =160 W
— Ta tinh momen xoan can thiét dé quay truc bang tai:

- 9550. P B 9550. 0,16
oo B 95

= 160,8 (Nm)

— Trong dé: P- cong suit cta bang tai (kW)
n- s6 vong quay (vg/ph)
T- md men xoan (Nm)
2.4.2.2. Tinh todn céng sudt truyén dong cho cum dinh huéng cdp 11
— Cong suat 1am quay banh xich kéo bang tai dugc tinh nhu sau:
Pi= P+ P2 (kW)
Pi- Cong suit can thiét kéo bang tai khong tai theo phuong ngang

P,- Cong suit can thiét kéo bang tai c6 tai theo phuong ngang

— Trong do:

f+1). WV

= S — 2_

! 6120 (2-3)

0.25(0,8+0,8).6,2.84 0.0034 (W

- 6120 e (kW)
I+1 I+1) WV

PZ:f( WO _ [ty (2-6)

367 6120
0,25(0,8+0,8).1400.0,05

= =0.0763 (kW)

367
f- Hé sb ma st cta cac tAm nhua d& bang tai;

f=0,25
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W- Khéi luong cac bo phan chuyén dong ctia bang tai, khong tinh khdi lugng vt pham

duoc van chuyén (kg);
W= Khéi luong bing tai+ khdi lvong cang gat + khéi luong miéng chém
=3+ 3+ 0,2=6,2 (kg)
Win- Khéi lvgng vat phdm phan bd trén mot don vi dai cia bang tai (kg/m);
Qt = N. mchai = 1400. 0,05= 70 (kg); mchai = 0,01+ 0,05 kg;
V- Van tdc bang tai (m/ph);
V= 28,4 (m/ph)
I- Chiéu dai biang tai theo phuong ngang (m);
1=0,8 (m)
lo- Chiéu dai bang tai theo phuong ngang dugc diéu chinh (m).
lo= 0,8 (m)
— Ta tinh dugc cong suit lam viéc:
P=P1 + P> =0,0034 + 0,0763=0,0797 (kW) = 79,7 W

— Ta tinh momen xoan can thiét dé quay truc bang tai:

., 9550. P 9550.0,0797
- on 23

=33,1 (Nm)
— Trong d6: P- cong suat ctia dong co (kW)
n- 86 vong quay (vg/ph)
T- m6 men xoan (Nm)
2.4.2.3. Tinh chon dong co va bo truyén dong cho hai cum dinh huong

a. Tinh chon bo truyén xich

— D¢ hai bang tai chuyén dong dong bo véi nhau trong lic khai dong va trong sudt
qué trinh hoat dong, ta chon mdt dong co dé truyén dong cho ca hai bang tai.
— Véi hai truc quay nguoc chiéu nhau, ta st dung bo truyén dong xich véi két ciu nhu

sau.

SVTH: Pham Van Pat — Phung Xuan Nguyén 35 GVHD: Hoang Van Thanh



Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

Hinh 2.29. So d6 truyén dong ctia may

Vi tai trong nho, van toc thap, dung xich con lan.
— Taco nyy = 9,5 (vong/phut), ny; =19,1 (vong/phit)
Nper _ 9,5 1

—1 = = =
Y 1912

— Chon s6 ring dia 16n z,,; = 20 ring,
— s6 ring dia nho zp,; = U. Zpy = 20.% =10
— (Cong suét tinh toan:
KX K, XK, xP
P, = K.

— Hé s6 diéu kién sir dung xich:
K = Ko.Kqa Kge- Kg. Ke. kpe = 1,25.0,8.1,1.1,35.1.1,3 =1,93
— Hé s6 s6 rang:

K, =22 =22 _ 95
z thI 20 ’

— Gia tri thyc nghi¢ém xich Zy,= 25
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— H¢ s0 s6 vong quay:

nyg; 50
=2 =" =526
n nth 9,5

(ny;s6 vong quay thuc nghiém dia nho Bang 5.5-[1]

— Hé s6 day xich: K, =1 (dung 1 diy xich)

1,93.1.5,26.(0,16+0,079)
1

= 2,43(kW)

—P, =
Tu Bang 5.5-[1]: chon xich 1 day c6 budc xich 1a 25,4 mm
— Pam bao:P, < [P] =11 kW (dam bao diéu kién bén mon)

— Pé han ché anh hudng va dap, kiém tra Bang 5.8-[1], véi xich dng con lan, sd

vong quay n;= 9,5< 300 —P.x = 50,8
Vay p = 25,4 <P, (thoa diéu kién)

— Kiém tra xich theo h¢ s0 an toan vé do bén

S = Q > [S]
kg Fo+ Fo + F,

— Tai trong pha hong Q = 56700N, khi luvong 1m xich q, = 2,6 kg
— Ché d6 lam viéc ning, tai mé may bang 200% tai danh nghia — hé so tai trong
dong kg =1,7

Zputhpy  20.254.9,5
= =0,08 m/s
60000 60000

1000P _ 1000.(0,16+0,079)
o 0,08

— Luyc cang ly tim: F, = q,,.v% = 2,6.0,08% = 0,017 N
— Luyc cing ban dau: Fy = 9,81.ks. q.a = 9,81.6.2,6.0.5=76,52 N
— Voihé s6 do vong ke=6

— Van toc dai: v=

— LuccodichFi: Fy = = 298,75 N

s = 26700 = 100,23 > [s] = 8,2

o 1,7.287,75+76,52+0,017

Viy xich du do bén

— Duong kinh dia xich
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p 25,4
d, = = = 162,37 mm

Sin (;T—l) Sin (2“—0)
25,4

P _
Sin (%) - Sin (%)

TC TC
dy = P. [0,5 + Cotg (Z>] = 25,4.(0,5 + Cotg (%)] = 173,07 mm

d2:

= 82,2 mm

T TC
d,, = P. [0,5 + Cotg <Z>] = 25,4.(0,5 + Cotg (E)] = 90,87 mm

df; =d; —2r =d; —2.(0,5025.d; + 0,05) = 150,3 mm
dg, =70,13 mm

— Kiém nghiém d¢ bén tiép xtic cua dia vdi con lan

Ky (Fe. Kg + Fyq) XE
GH=0,4—7.\/ r ( t- B d Vd) S[O’H]

Akg

— Trong do: z=20 — k. = 0,42

Gia str chon vét liéu Thép 45, t6i cai thién, d6 ctirng HB =210 — [oy] = 600
MPa

E=(2,05+2,1) x 10° MPa. Tra A = 180 mm? (bang 5.12)

Hé s6 phan bd khong déu trén cac day xich: kq= 1 cho 1 ddy xich K4 = 1,35

tai va dap.
Fyq =13.1077.n;.p3.m = 13.1077.9,5.25,43.1=0,202 N
m =1 (mdt day xich)
— oyy =207 MPa < [oyg]= 600 ctia thép C45
— Pat yéu cau
Dia xich 2 chon cung vat li¢u véi dai xich 1

— Tinh luc tac dung lén truc
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F. =k,.F, = 1,15.298,75 = 343,56 N
Véik, =1,15
b. Tinh chon dong co

— Cong suat can thiét cua dong co

Piy.k _ (0,16+0,0797).1,6

P;. >
dc = "5 0,92.0.995.0,98

=0,45 kW

— S6 vong quay can thiét n= 19,5 vong/phut

— Chon ddng co giam toc véi thong s6 nhu sau:

Bang 2.2. Thong s6 dong co

Cong suat 0.55kW =~ 0.75 hp
Ti s6 truyén 1=30

Dién 4p 1 pha 220V

M3 s6 WPDA

2.4.3. Tinh chon 6 lin cho bing tai chuyén chai ciia phéu chiva

Ta chon kich thudc 6 theo kha ning tai dong Ca dugce tién hanh ddi véi cac 6 c6 sd
vong quay n = 10 vg/ph. O day ta ¢6 n = 10 vg/ph.

Kha nang tai dong dugc tinh theo cong thure:
Cs—Q. VL (kN) (11.1)- [1]
— Trong do:
Q —tai trong dong quy udc, kN;
L — tudi tho tinh bang triéu vong quay;
m — bac duong cong méi khi thir vé 6 lan, m= 3 dbi voi 6 bi
Goi Ln 13 tudi tho cta 6 tinh bang gid thi:
Ln=10° L/ (60n)
Vi Ly= 8. 10° gio, tra bang 11.2- [1]
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= L=11,04 tri¢u vong
Xac dinh tai trong dong quy udc:
Q= (XVF: + Yfa)kikq 11.3-[1]
Q=(1.1.0,05+0.0). 1.1= 0,05 kN
— Trong do:

F: va F, — tai trong hudng tam va trai trong doc truc, kN;

F: = 0,05 kN — khdi lugng cua bang tai, cac phoi;

Fa = 0;

V — hé s6 ké dén vong nao quay; khi vong trong quay V= 1; khi vong ngoai
quay V= 1,2.

O day vong trong quay nén V=1;
K:— hé s6 ké dén anh huong cua nhiét d, k= 1 khi nhiét do 8 = 105%;
Ka — hé s6 ké dén dic tinh tai trong, ke= 1, tra bang 11.3- [1]
X — hé s tai trong hudng tdm, X= 1, tra bang 11.4- [1];
Y — hé s6 tai trong doc truc, Y= 0, tra bang 11.4 —[1];
Suy ra: Ca=0,05. 3/11,04 =0,11 kN
Dua vao bang P2.7 —[1] ta chon 6 lan:
Ki hiéu: 1000920
d= 15mm;
D=28mm;
B= 7mm;
r= 0,5mm;
C=2,53 kN;
2.4.4. Tinh chon 6 lin cho cum dinh hwéng cip I

Ta chon kich thudc 6 theo kha nang tai dong Cq dugce ti€én hanh déi voi cac 6 c6 so

vong quay n = 10 vg/ph. O ddy ta c6 n=9,5 vg/ph.

SVTH: Pham Van Pat — Phung Xuan Nguyén 40 GVHD: Hoang Van Thanh



Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

Kha nang tai dong dugc tinh theo cong thuec:
Ce~Q. VL (kN) (11.1)- [1]
— Trong do:
Q —tai trong dong quy udc, kN;
L — tudi tho tinh bang triéu vong quay;
m — bac dudng cong mai khi thtr vé& 6 1an, m= 3 d6i voi 6 bi
Goi L 14 tudi tho ctia 6 tinh bang gid thi:
Ln=10° L/ (60n)
V6i Ly= 8. 10° gio, tra bang 11.2- [1]

= L= 11,04 tri¢u vong
— Xac dinh tai trong dong quy udc:

Q= (XVF; + Yf.)kika 11.3-[1]
Q=(1.1.0,07+0.0). 1.1= 0,07 kN
— Trong do:
F: va F, — tai trong hudng tam va trai trong doc truc, kN;
F: = 0,07 kN — khdi lugng cta bang tai, cic miéng gin;
Fa=0;

V — hé s6 ké dén vong nao quay; khi vong trong quay V= 1; khi vong ngoai
quay V=1,2.

O day vong trong quay nén V=1;
K:— hé s6 ké dén anh huong cua nhiét do, k= 1 khi nhiét d6 8 = 105%;
Kq — hé s6 ké dén dic tinh tai trong, ke= 1, tra bang 11.3- [1]
X — hé s6 tai trong hudng tdm, X= 1, tra bang 11.4- [1];
Y — hé sb tai trong doc truc, Y= 0, tra bang 11.4 —[1];
Suy ra: Ca=0,07. /11,04 = 0,16 kN
Dua vao bang P2.7 —[1] ta chon 6 lan:
Ki hi¢u: 1000904
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d=20mm;
D= 37mm;
B= 9mm;
r= 0,5mm;
C=5,14 kN;
2.4.5. Tinh chon 6 lin cho cum dinh hwéng cép IT

Ta chon kich thudc 6 theo kha nang tai dong Cq dugc tién hanh déi vai cac 6 ¢6 so

vong quay n = 10 vg/ph. O day ta c6 n =23 vg/ph.
Kha ndng tai dong dugc tinh theo cong thurc:
Ce=Q. VL (kN)  (11.1)-[1]
— Trong do:
Q —tai trong dong quy udc, kN;
L — tudi tho tinh bang triéu vong quay;
m — bac dudng cong mai khi thtr vé& 6 1in, m= 3 d6i voi 6 bi
Goi Ln 13 tudi tho cta 6 tinh bang gid thi:
Ln=10° L/ (60n)
Vi L= 8. 10° gio, tra bang 11.2- [1]
= L= 11,04 tri¢u vong
X4c dinh tai trong dong quy udc:
Q= (XVF; + Yfa)kika 11.3-[1]
Q=(1.1.0,03+0.0). 1.1= 0,03 kN
— Trong do:
F: va F, — tai trong hudng tam va trai trong doc truc, kN;
F: = 0,03 kN — khéi lugng cua bang tai nhya, cac miéng dém va can gat;

F. = 0;
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V — hé s6 ké dén vong nao quay; khi vong trong quay V= 1; khi vong ngoai quay
V= 1,2.,0 day vong trong quay nén V=1;

K(— hé s6 ké dén anh hudng cta nhiét d6, k= 1 khi nhiét 6 6 = 105,
Kag—hé s6 ké dén dac tinh tai trong, ke= 1, tra bang 11.3- [1]
X — hé s6 tai trong hudng tAm, X= 1, tra bang 11.4- [1];
Y — hé s6 tai trong doc truc, Y=0, tra bang 11.4 —[1];
Suy ra: Ca=0,03. 3/11,04 = 0,067 kN
— Dua vao bang P2.7 —[1] ta chon 6 lan: Ki hiéu: 1000920

d= 15mm;
D= 28mm;
B= 7mm;
r= 0,5mm;
C=2,53 kN;

2.5. Kiém nghiém bén cac chi tiét

2.5.1. Kiém nghiém bén cdc chi tiét ¢ phéu chiva

2.5.1.1. Kiém nghiém bén tang bing tdi ciia phéu chira

Ta tién hanh nhép cac gia tri m6é men xoan: 0,024 Nm

Hinh 2.30. Ung suat tang bang tai ctia phéu chira
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Ta thfiy Omax =10368(N/m?) ; chon hé s6 an toan cho truc 1a a= 2
Ta cO Omax. a=10368037 . 2= 20736 (N/m?) < 0chay= 580000000 (N/m?)

Vay truc du bén.

Hinh 2.31. Chuyén vi tang bang tai cta phéu chira
N..
-

Hinh 2.32.Bién dang tuong di tang bang tai cua phéu chta

2.5.1.2. Kiém nghiém bén khung bang tdi
Ta tién hanh dat gia tri lyc 1én khung bang tai: F= 200 (N).

Hinh 2.33. Ung suat trong khung bang tai phéu chtra
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Ta théy Omax = 99472624 (N/m?) ; chon hé s6 an toan cho khung la a=2
Ta cO Omax. @ = 99472624 . 2= 198945248 (N/m?) < 0chay= 580000000 (N/m?)
Viy khung du bén.

UFES (i)
1743
N..
201
2454

353

Hinh 2.34. Chuyén vj trong khung bang tai phéu chuira

Ta théy chuyén vi khung d= 3,763 mm, véi diéu kién lam viéc va yéu cau ki thuat
khong can qué chinh xac thi chuyén vi d= 3,763 mm nam trong mirc cho phép.

ESTRN
0od0
' 0000
0000
0o
0000
M 0000
§ 0000

Q000
:

I -
0000
) (00

Hinh 2.35. Bién dang tuong dbi ctia khung bang tai phéu chira

2.5.2. Kiém nghiém bén cdc chi tiét & cum dinh hwéng cip 1
2.5.2.1. Kiém nghiém bén truc tang chi dong bang tdi
Ta tién hanh nhép cac gié tri nhu sau:

M6 men xoan: T= 160,8 Nm
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Hinh 2.36. Ung sut trong tang chil dong
Ta thdy Omax = 26622916 (N/m?) ; chon hé s6 an toan cho truc 13 a= 2
Ta cO Omax. a=26622916. 2= 53245832 (N/m?) < gchay= 580000000 (N/m?)

Viy truc du bén.

Hinh 2.37. Chuyén vi trong tang chil dong

Ta thay chuyén vi truc d= 0,019 mm, véi diéu kién lam viéc va yéu cau ki thuat
khong can qua chinh xac thi chuyén vi d= 0,019 mm nam trong mic cho phép.

.....

Hinh 2.38. Bién dang twong ddi trong tang chii dong
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2.5.2.2. Kiém nghiém bén bulong gd con lin bo géc bang tdi
Ta tién hanh dit gia tri luc 1én bulong:

Luc tac dung 1€n bulong (luc cang dai): F= 50 (N).

NRIAZAN

el

Hinh 2.39. Ung suat ctia bulong

Ta th'fly Omax = 147529776 (N/m?) ; chon hé sb an toan cho truc 1a a= 2
Ta cO Omax. a = 147529776. 2= 295059552 (N/m?) < Gchay= 580000000 (N/m?)

Vay truc du bén.

TR

Hinh 2.40. Chuyén vi ctia bulong

Ta thay chuyén vi bulong d= 0,187 mm, véi diéu kién lam viéc va yéu cau ki thuat
khong can qua chinh x4c thi chuyén vi d= 0,187 mm nam trong mtc cho phép.
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Hinh 2.41. Bién dang twong ddi cta bulong
2.5.2.3. Kiém nghiém bén con lin bo géc bang tdi
Ta tién hanh dat gid tri lyc lén con lan:

Luc tac dung 1én bulong (luc cang dai): F= 50 (N).

Hinh 2.42. Ung suat con lin
2.5.3. Kiém nghiém bén cdc chi tiét & cum dinh hwéng cip IT
2.5.3.1. Kiém nghiém bén truc tang bing tdi

Ta tién hanh nhép cac gia tri nhu sau: M6 men xoan: T= 33,1 Nm
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Hinh 2.43. Ung suat truc
Ta thy Omax = 41718560 (N/m?) ; chon hé s6 an toan cho truc 1a a= 2
Ta cO Omax. a=41718560. 2= 83437120 (N/m?) < gchay= 580000000 (N/m?)

Viy truc du bén.

RES (i)

Hinh 2.44. Chuyén vj truc

Ta thdy chuyén vi truc d= 0,02 mm, véi diéu kién lam viéc va yéu cau ki thuat khong

can qué chinh xéc thi chuyén vi d= 0,02 nim trong mtc cho phép.

SVTH: Pham Van Pat — Phung Xuan Nguyén 49 GVHD: Hoang Van Thanh



Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

ESTRN
)0
' oo
LM
G
D00
R 0000
2000
O
' -
200K
0.000

Hinh 2.45. Bién dang twong doi

2.5.3.2. Kiém nghiém bén khung bang tdi
Ta tién hanh dit gia tri luc 1én khung bang tai:

Luc tac dung 1én khung (trong lugng cua bang tai): F=200 (N).

Hinh 2.46. Ung sudt trong khung

Ta thiy omax = 53642248 (N/m?) ; chon hé sb an toan cho khung 13 a= 2
Ta c6 Omax. @ = 53642248, 2= 107284496 (N/m?) < Tehay= 230000000 (N/m?)

Viy khung du bén.
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Hinh 2.47. Chuyén vi trong khung

Ta théy chuyén vi khung d= 0,062 mm, véi diéu kién lam viéc va yéu cau ki thuat
khong can qua chinh xac thi chuyén vi d= 0,062 nam trong mirc cho phép.

Hinh 2.48. Bién dang twong déi trong khung
2.5.3.3. Kiém nghiém bén khung treo bing tdi

Ta tién hanh dit cac thong sé 1én khung treo bang tai:

Luc tac dung 1én khung (khéi lwong ctia cum bang tai va khung bang tai): F= 200 (N).
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AR50 00

Hinh 2.49. Ung sudt trong khung treo

Ta thiy Omax = 8643931 (N/m?) ; chon hé s6 an toan cho khung 13 a=2
Ta cO Omax. a = 8643931. 2= 17287862 (N/m?) < 0chay= 580000000 (N/m?)

Vay khung du bén.

_ 0058
0057

42
10as

0034

I -
ann
90

Hinh 2.50. Chuyén vi trong khung

Ta thay chuyén vi ¢ gia tri d= 0,114 mm. Vi yéu cau ki thuat va diéu kién lam viéc

khong yéu cau do chinh xac cao thi chuyén vi d= 0,114 mm nam trong pham vi cho phép.
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ESTAN

Hinh 2.51. Bién dang twong déi trong khung

2.6. Thiét ké diéu khién
Ta c6 trinh ty hoat dong cua cac co cAu may nhu sau:

— Nhan nat khoi dong- khi chai ddy trong mang dan (cam bién 1 va 2 c6 tin hiéu)-

dirng méy- khi chai trong mang hét (cam bién 1 va 2 mat tin hiéu)- may khoi dong.

Ta v& biéu d6 trang thai:

@)
|
N7
S SN
€
Dong co -
| | 5 | "
Ddng co %
|

Hinh 2.52. Biéu do trang thdi
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2.6.1. Thiét ké mach diéu khién

2.6.1.1. Cdc phwong an diéu khién

a. Diéu khién bang ro le

< Uu diem:

Chi phi thip: Cac thiét bi nhu ro le thoi gian va ro le trung gian rat ré va pho bién.
D@ thi cong va sira chira: Day dau ndi don gian vi khong c6 nhiéu phan tir diéu khién,
néu hong chi can thay thiét bi roi.

Khong can lap trinh: Chi can cai dit cac thoi gian delay trén ro le.

D@ hiéu nguyén ly: Phu hop cho ngudi chua quen lap trinh PLC.

Nhueoe diém:

Do linh hoat thap: Néu sau ndy can thay d6i trinh tu van hanh hay nang cap thém
tinh nang cho may thi rat kho mé rong.

Do chinh x4c phu thudc vao ro le thoi gian: Mot s6 ro le thoi gian c6 sai s6 thoi gian

vai phan tram, khong thich hop cho may can do chinh xac cao.

b. Piéu khién bang bé khd Ip trinh PLC

< Uu diem:

Rét linh hoat: D& dang thay ddi trinh tu hoat dong, thoi gian cho, diéu kién chay
bang cach chinh sira chuong trinh PLC.

Gon gang: Day tin hi€u tir cam bién, nat nhan, bién tan chi can dua vé PLC, khong
can nhiéu ro le roi.

On dinh cao: Do chinh xac vé thoi gian rat cao (mili gidy), khong bi anh huong nhu
ro le co.

Mo rong dé dang: Néu sau nay can thém cam bién, thém ché do van hanh, chi can
diéu chinh chuong trinh ma khong can thay d6i phan ctng nhiéu.

D& quan 1y trang thai: C6 thé hién thi trang thai hé thong 1én HMI hoic dén bao.
Nhueoe diém:

Chi phi cao hon: Chi phi mua PLC kha dat do.

Thoi gian trién khai 1au hon: Phai c6 budc 1ap trinh, nap chuong trinh, thir trudc khi

dau no1 thuc te.
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c. Chon phwong dn diéu khién

Vi méay c6 chuong trinh diéu khién kha don gian va khong can phai thay ddi qua
nhiéu khi c¢6 ning cdp sau ndy. Nén viéc lira chon phuong an diéu khién bing ro le 1a hop

1y nhét vi cac Iy do néu trén.
2.6.1.2. Gian do6 Grafcet

Ta co6 trinh ty hoat dong cua cac co cau may nhu sau:

Nhén nét khoi dong | —| K0 chai trong mang het | [y i gon0 i
l (cam bién 2 mat tin hi¢u)

Khi chai day trong mang dan Dirng may

(cam bién1 c6 tin hiéu)

Hinh 2.53. So d6 trinh tu hoat dong cua cac co cdu may

L]

= Sy (Khoi dong)

=CBl1

2 Dimg may

- CB2

3 Khai dong lai

Hinh 2.54. Gidan do Grafcet
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2.6.1.2. So dé diéu khién

) ACM
24V 31 K oV F‘VVD
1 | M K
=
K \_/ |
[ |
v T1
Run
&8l T2 T1 4 PC1
(N N
U/ L N
T1
11
11
CB2 T2
7\ pC2
U/ K K

—

Hinh 2.55. So do diéu khién
2.6.2. Cdc phdn tir diéu khién sir dung trong mdy
2.6.2.1. Bién tan
a. Khai niém
Bién tan 1a mot thiét bi dién tur cong suat dung dé bién do6i dong dién xoay chiéu
(AC) ¢6 tan s va dién 4p c6 dinh thanh dong dién xoay chiéu c6 tan sd va dién ap thay doi,
nham diéu khién téc do va moé-men quay cta dong co dién xoay chiéu, thuong 13 dong co

khong dong bo ba pha.
b. Cdc théng s6 co ban ciia bién tan sir dung trong mdy

Pbé diéu khién dong co trong hé théng may cép phoi ty dong mat cach linh hoat va hi¢u
qua, nhom d3 lya chon str dung bién tdn nhiam thay d6i téc do quay cua dong co theo yéu
cau thuc té. Sau khi nghién ctru cac loai bién tan pho bién trén thi truong, nhom quyét dinh
chon bién tan cua hang Taizhou Fuling Electromotor Co., Ltd do c6 do tin ciy cao, dé str
dung, pht hop vé6i cong suat dong co va gia thanh hop 1y. Cac thong s6 k¥ thuat co ban cta

bién tan duogc sir dung duoc trinh bay trong bang dudi day:
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Bang 2.3. Thong s cua bién tan

Thong sb

Gi4 tr1

Model

DZB200MO0015L2B

Cong suat dinh mirc

1.5 kW

Dong dién dau ra dinh mirc

3.7TA

Dién 4p dau vao

3 pha 380V, 50/60Hz

Dién 4p daura

3 pha 0 ~ 220V AC

Dai tan s6 dau ra

0~ 600 Hz

Dai tan s6 dau vao

50/60 Hz

Kiéu bién tan

Mini series (M), khong c6 bd ham (B)

Cap dién ap dinh danh

380V

Chtrc ndng ham

Khong tich hgp by ham (non-braking unit)

Nha san xuat

Taizhou Fuling Electromotor Co., Ltd

c. So @6 ddu ddy co ban

Power source (3PH)
R
S

T -

.\hll- (e tson
vt st
.

IMulti-function imput 1 —
. o 0

LMl 11 fume i

- n impur 4 5
.\l_‘, Ith-fusction sputd ==
Mol Fuse trom loput @

» L O

{Digital sigmal commo

Brake resistance(option)

g

—{C ) (O
| ~ BR# BR-" |
OR Or—
U —
S Vo [ M
C . - .
T wi
EG——
230V series grounding resistance
Y 81 should be below 1(0Ix
| 0V series grounding resistance
“, s2 should be below 100
it M O—
+L G |-
153 ACM O
[ Analog 0-10V/4-20m A output
—{) 54 (F2.22)
,!} S5 O A Multi-function indication

(FLO1-F2.04)
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. O ¢ AL 250V 2A belaw

) 88 | DC 30V 2Abelow
OB (¥2.21)
o 5 ACM
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1 4 Ky Mo ]
i | termanul
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MM (F2,19)
v
1 [ G Amaing vainey
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|| 4:56-
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Hinh 2.56. So do dau ddy co ban cia bién tan
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d. Giao dién cua bién tan

Ta thy bién tan c6 cac ngd dau vao nam phia trén lan luot 1a R, S, T cho 3 pha va
ngd dé ndi dat cho bién tan.

Néu st dung dién 1 pha thi ddu vao 2 chan L (R) va N (T) trén bién tan. Hién tai
may str dung ngudn dién 1 pha 220V AC.

Phia dudi 14 cac ngd ra voi cac ki hiéu U, V, W 1an luot ddu cho 3 day cua dong co.
Ngoai ra, cic ngd BR+, BR- dung dé d4u phanh dién (néu co).

O giita 1a phan man hinh hién thi va cac nut nhan dé cai dat va van hanh bién tan.
Cac dén béo trang thai cua bién tan. Ngoai ra, con c6 thém mot nim van véat ly dé diéu
chinh tan sé.

INPUT

" @
@ ] \o
s QIR - 9 Digltal Opetator
) Man hinh LED 8 8 8 8 Rl Man hinh sb
=== P
l.\ IO _," Phim chuong trinh _-@ M—— Phim chay
== |
O Phim chtic nang —ﬂ m— Phim dung
_— ’ ‘ — ! ——— Phim tang/giam
- Chiét ap diéu
\l XX 00 H"Hriné %] chinh té\ll’l Sé) | ——
o\ RRRRIR FREQ. SET
u v W BR+nn O
L LS

MOTOR R

Hinh 2.57. Giao dién cua bién tan
Ta thiy bién tan c6 cac ngd dau vao nam phia trén lan lugt 1a R, S, T cho 3 pha va
ngd dé ndi dat cho bién tan.
Néu str dung dién 1 pha thi ddu vao 2 chan L (R) va N (T) trén bién tan. Hién tai
may sir dung ngudn dién 1 pha 220V AC.
Phia duéi 1a cac ngd ra voi cac ki hiéu U, V, W lan luot ddu cho 3 day cua dong co.
Ngodi ra, cac ngd BR+, BR- ding dé dau phanh dién (néu c6).
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O gitra 1a phan man hinh hién thi va cac nit nhan dé cai dat va van hanh bién tan.
Céc deén bdo trang thai cua bién tan. Ngoai ra, con c6 thém mot nium van vat 1y dé dicu

chinh tan sd.
Trong do:

— Nut PRGM/ RESET - vao hodc thoat khoi cap dau tién ctia menu.
— Nuat FUNC/ DATA - hién thi cac thong tin trang thai cua bién tan nhu: tan sd dit,
tan sb ngo ra, hodc dong dién ngo ra ¢ ché do van hanh binh thuong.

— Khi bién tan dang & ché 46 cai dit (Program Mode), nhan phim nay mot lan dé
hién thi cac tham s6 hién tai.

—  Sau khi thay ddi cac tham sd, nhin lai phim nay dé luu tham s6 moi.
— Nut RUN - dung dé khoi dong bién tan (bat dau van hanh dong co).

Phim nay khong c6 tac dung néu bién tan duoc cai dit ché do diéu khién tir xa

(chay bang tin hiéu ngoai).
— Nut STOP - ding dé dirng hoat dong ctia bién tan.
Néu bién tan ding do 15i, nhan phim nay dé reset 15i.
— Nt T,{ - nhan phim "Lén" hodc "Xudng" dé thay doi gia trji tham sd.

Céc phim nay ciing duoc ding dé cudn qua cac thong sb hoic gia tri van hanh khac

nhau.
e. Cdc lénh trong bién tan
% Cdc ki hiéu hién thi trén man hinh:

H: Tan s cai dat
P: Tan s6 hoat dong
C: Dong dién ngd ra
U: Dién ap ngod ra
r: Téc do quay
d: Gia tri thuc té cta thoi gian tré

t: Thiét 1ap thoi gian tré
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Ud: Bién 4p DC bus

A: Gia tri dat PID

b: Phan héi PID

u: Gia tr1 VI

¢: Gia tri CI

8: Phan doan hién tai cta diéu khién da téc do

% Cdc ham tham sé co ban:
— F0: Ché d¢ diéu khién

F0.00 — Ché do diéu khién
1: Diéu khién V/F
F0.01 — Chon ngu@)n 1énh chay
0: Ban phim
1: Ngd diéu khién
2: Giao tiép 485
F0.02 — Cai dat nat ting/giam tan s6 trén ban phim va ngd diéu khién
0: Hop 18, va bién tan ghi nhé khi mét dién
1: Hop 18, nhung bién tan khong ghi nhd khi mat dién
2: Khong hop 1€
F0.03 — Chon ngu@)n 1énh tan s
0: Ban phim
1: Chiét ap bang diéu khién VI
2: Ngo vao analog Al bén ngoai
3: Du phong
4: Pa toc do
5: Diéu khién PID
6: Giao tiép 485
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F0.04 — Tan sb dau ra toi da
10.00 ~ 600.00 Hz
F0.05 — T4n sb gidi han trén
Tl F0.06 dén F0.04
F0.06 - Tan s gi6i han dudi
Gia tri cai dat: 0.00 Hz ~ F0.05
Mac dinh: 0.00 Hz
F0.07 - Cai dit tan s6 tir ban phim
Gia tri cai dat: 0.00 Hz ~ F0.04
Mac dinh: 50.00 Hz
F0.08 - Thoi gian ting toc 1
Khoang: 0.1 ~ 360.0 giay
Mac dinh: 10.0 giay
F0.09 - Thoi gian giam tdc 1
Khoang: 0.1 ~ 360.0 giay
Mac dinh: 10.0 giay
F0.10 - Chon huéng quay van hanh
0: Quay theo hudéng mac dinh
1: Quay theo hudng nguoc
2: Khong cho phép déo chiéu
Maic dinh: 2
F0.11 - Cai dat tin s6 song mang
Khoang: 1.0 ~ 15.0 kHz
Maic dinh: Theo tirng model cu thé

F0.12 - Khoi phuc thong s chirc ning
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0: Khong thyc hi¢n
1: Khéi phuc thong s6 mic dinh
2: Xoéa ban ghi 16i
Mac dinh: 0
F0.13 - Chon chttc nang AVR
0: Khong str dung
1: C6 hiéu luc moi lac
2: C6 hiéu lyc khi giam toc
Maic dinh: 1
F0.14 - Ché d¢ khoi dong
0: Khoi dong truc tiép
1: Phanh mét chiéu DC rdi méi khoi dong
2: Bit toc d6 dang chay roi méi khoi dong
Mac dinh: 0
F0.15 - Tan s6 khoi dong
Khoang: 0.5 ~99.99 Hz
Maic dinh: 0.50 Hz
F0.16 - Thoi gian giit tan s6 khoi dong
Khoang: 0.0 ~ 50.0 giay
Mac dinh: 0.0 s
F0.17 - Dong phanh truéc khi khoi dong
Khoang: 0.0 ~ 150.0%
Mac dinh: 0.0%
F0.18 - Thoi gian phanh trude khi khot dong
Khoang: 0.0 ~ 50.0 gidy
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Mac dinh: 0.0 s
F0.19 - Ché do dung
0: Dirng giam tbc

1: Dung tu do
Mac dinh: 0

F0.20 - Tan s bat dau phanh
Khoang: 0.00 ~ 99.99 Hz
Mac dinh: 0.0 Hz

F0.21 - Thot gian cho phanh
Khoang: 0.0 ~ 50.0 giay
Mac dinh: 0.0 s
F0.22 - Dong dién phanh DC
Khoang: 0.0 ~ 150.0%
Mac dinh: 0.0%
F0.23 - Tho1 gian phanh DC
Khoang: 0.0 ~ 50.0 giay
Mac dinh: 0.0 s
F0.24 - Thoi gian chét gitra chiéu tién va lui
Khoang: 0.0 ~ 360.0 giay
Maic dinh: 0.0 s
F0.25 - Béo vé 1énh tir ddu cudi khi cip ngudn
0: Lénh tir dau cudi khong c6 hiéu lyc khi cip ngudn
1: Lénh tir dau cudi ¢6 hiéu luc khi cép nguff)n
Mac dinh: 0
— FI: Théng sé déng co
F1.00 — Dy phong

SVTH: Pham Van Pat — Phung Xuan Nguyén 63 GVHD: Hoang Van Thanh



Thiét ké va ché tao hé thong cit bavia chai HDPE (May cap phoi)

F1.01 — Cong suat dinh muc cua dong co
Gia tri cai dat: 0.4 ~ 55.0 kW
F1.02 — Tan s6 dinh muc cua dong co
Gia tri cai dat: 0.01 Hz ~ F0.04
F1.03 — Tc d6 dinh muc cua dong co
Gia tri cai dat: 0 ~ 9999 vong/phut
F1.04 — bién 4p dinh murc cua dong co
Gia tr1 cai dat: 0 ~460 V
F1.05 — Dong dién dinh mtc cua dong co
Gia tri cai dat: 0.1 ~ 100.0 A
— F2: Tham s6 chirc nang dau vao va ddu ra ciia cdc cong diéu khién
F2.00 — Thoi gian loc tin hiéu dong/ngit
Gia tr1 cai dat: 1~ 10
F2.01 — Lya chon chuc niang cho cong S1
F2.02 — Lua chon chirc ning cho cong S2
0: Khong c6 chirc nang
1: Chay thuan
2: Chay nghich
F2.03 — Lua chon chirc ning cho cong S3
F2.04 — Lura chon chirc ning cho cong S4
3: Piéu khién 3 day
4: Jogging thudn
5: Jogging nghich
£ Cai dat cdc théng sé cho bién tin

% O muc FO0 — ché do diéu khién, ta tién hanh cai dat cac thong s6 nhu sau:
— F0.01 = I (ngudn 1énh chay tir ngd diéu khién).
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Vi may st dung nit nhén roi trén bang diéu khién dé khoi dong dong co (khéng dung nit
RUN trén bién tﬁn) nén 1énh nay cai dat ¢ ché d6 F0.01 = 1.

— F0.02 =0 (hop 1¢, va bién tan ghi nhé khi mat dién).
Cai dat thong sb nay giup cho bién tan ghi nhé cac gia tri tan s6 da duoc thay doi ngay ca
khi tit may (ngit ngudn dién vao may).
— F0.03 =2 (ngd vao Analog Al bén ngoai).
Pé tién loi cho viée st dung may, viéc thay ddi tan sb (téc do dong co) s€ dugc thuc
hién théng qua nit vin trén bang diéu khién ciia may.
— F0.04 = 60 (tan sb dau ra tdi da).

Cai dat tan s6 t6i da cho dong co dé phu hop véi loai dong co dang sir dung. O day

st dung dong co co tan sd hoat dong 1a 50- 60Hz nén cai dat tan sb toi da 1a 60Hz.

% O muc F1 - thong sb dong co, ta tién hanh cai dat cac thong s6 nhu sau:
— F1.01 =200 (théng sb dinh mirc ctia dong co).

O day dung dong co giam téc ¢ cong suat 200W nén ta cai dat thong sé nay 1a F1.01
=200 twong (mg v4i dong co dé bién tan co thé hicu va diéu khién diing cong suat cho dong
co.

— F1.02 = 50 (tan s6 dinh murc ctia dong co).
Ta ciing cai dit 1énh nay & mac 50Hz dé phu hop véi dong co dang st dung.
— F1.03 =1500 (tbc 36 dinh muc cta dong co).

Véi dong co dang str dung c6 hop giam tdc truc vit- banh vit véi ti sé truyén 1a 1/20
va tdc do dinh murc cua dong co 1a 1500 vg/ph thi s& cho ra tdc do vong quay truc dau ra 1a
75 vg/ph. Tc do nay co thé diéu chinh duoc nhd bién tan.

— F1.04 = 220 (dién ap dinh muc).

Ta cai dat théng sb nay theo nhu nhin dong co ghi 220V — 50Hz dé bién tan cip

dung dién ap cho dong co dé tranh gay ton hai hodc hu hong.
— F1.05=0,9 ( dong dién dinh muc cua dong co).

Véi cong suit dinh mirc 1a 200W va dong dién dinh murc 13 220V ta c6 thé tinh ra

duogc dong dién dinh mirc ma dong co hoat dong la: I= P/U= 200/220= 0,9 A.
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2.6.2.2. Ro le thoi gian

Dung ro le thoi gian ciia hing OMRON c6 ma DH48S, c¢6 cac thong sé nhu sau:

Cong tic chon:

h m: 1 phat — 99 gi

& 99 phut

m s: 1 giay — 99 phuat 99 gidy

m S: 1 gidy — 99 phuat 99.99 giay
S: 0.01 giay — 99.99 giay

Théng sé ky thudt:

Dién ap cip ngudn: AC/DC 100~240V
Do chinh xac: 0.01% + 0.05 giay
Nhiét do0 moi truong: Khi hoat dong: -10°C dén 55°C

Cong suat tiéu thu:

<3VA

Hién thi: Kiéu tang dan

Thong so ngo ra:

Ngd ra diéu khién: AC 250V 3A (tai thuan tro)

Tiép diém

DH48S-2Z: 2 tiép diém chuyén d6i

DH48S-1C: 1 tiép diém chuyén doi
Kich thudc lép dat mat bang: 45 x 45 mm

Khéi lugng: 0.3 kg

Giao dién ro le:

. Tin higu két
VI T\ T\ b ¥
Ni‘o g :‘Q‘ P thic thoi gian
' r
1]
= B6 chon don M +
c‘; @ @"1 vi thoi gian o
g
B6 chon
thoi gian
dinh -
Hp—  — 74 5¢
Hinh 2.58. Giao di¢n va kich thudc cua ro le thoi gian
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% Cdc ngé két noi:

Pause inpu 4)

Fosstimale-(3) O ©—o
—~(2) @

O

O ®
—Q0 ®
_;@i Power

DH48S DH48S-27

Y
77

Hinh 2.59. Cac ngd két ndi cia ro le thoi gian
% Cai ddt cdc thong sé cho ro le:
— Cong tic chon: ta cai ditro le & ché do S - gidy
—  Thai gian cai dit: ta cai dat thoi gian cho viéc ngat dong co 13 3s twong tmg voi ro
le thot gian thu nhét va 2s cho viéc khai dong lai dong co tuong ting véi ro le thot
gian thr hai.
2.6.2.3. Cam bién quang

May sir dung cam bién quang cua hang Omron ¢6 ma ER3Z-D61 c6 thong sb chinh

nhu sau:
Bang 2.4. Thong s6 cam bién quang
100 mm (26i da 4 | 100 mm (véi | 1 m (véi gidy
m khi dimg E39- | gidy trang trang
Khoang céach phat hi¢n 15m RIS) 100x100 | 300%300 mm)
100 mm (26i da 3 mm)
m khi dung E39-
RI)

Duong Vit duc: duong ---

Vit thé chuan dé phat | kinh t6i | kinh tdi thiéu 75
hién thiéu 12 mm

mm

Dién ap cAp ngudn | 2 dén 24 VDC £10% (gon p-p tdi da 10%)
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Ngb ra diéu khién Ti da 100 mA tai 26.4 VDC, ngd ra collector hé (dién ap
du: t6i da 1V); chon dugc ché 46 L-ON/D-ON}
Thoi gian dap ung Téida 1 ms

Chinh do nhay Chiét ap mot vong (One-turn potentiometer)

Anh sang Pén soi | toi da 3.000 lux
moi truong a6t

(phia thu) | Anh sang
mit troi | tbi da 10.000 lux

Hoat dong | -25°C dén55°C (-13°F to 131°F)
Nhiét do moi truong | Luu tri -40°C dén 70°C (-40°F to 158°F) khong dong
bang hay ngung tu
Hoat dong | 35% dén 85%
D6 4m moi trudng Luu trit 35% dén 85% khong ngung tu
bién trd cach dién 20 MQ ¢ 500 VDC
Cap bao vé vo IP67 (IEC60529)
Phuong phap két nbi Cép dai 2 m hodc dau nbi M8
bén bao Dén bado hoat dong (mau cam)

Pén bao 6n dinh (mau xanh 14)

Bo phét c6 dén bao nguodn (chi mau cam)

Trong luong (trang Cap co san | Khoang 120 g (4.2 0z) | Khoang 65 g (2.3 0z)
thai dong goi) _
Dau noi Khoang 30g (1.1 oz) Khoang 20 g (0.7 0z)
Vit licu Vé: PBT (Polybutylene Terephthalate)
Théu kinh: Nhya Methacrylate
Phu kién Tai li¢u hudng dan (B0 phan xa va Gia do can
mua riéng)
Ghi chu

1. Khoang cach phat hién co thé m& rong dén 4 mét khi su dung bo phan xa E39-R1S.

2. Khoang cach phat hién c6 thé mé rong dén 3 mét khi stir dung bd phan xa E39-R1.
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* Giao dién cua cam bien:

, = Pen bao hoat dong ( mau cam)
bén bao 6n dinh ( mau xanh luc)

Num chinh d6 nhay

Num chon ché dd hoat dong

Hinh 2.60. Giao dién ctia cam bién

% So do dau day:

Pén bao ngudén mau cam
Mau nau

==

Mach

chinh 12 to 24 VDC 5

Mau xanh

&-

Hinh 2.61. So d6 du day ctia cam bién
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Kich thuoc bén ngoai cua cam bién:

E3Z-D61 20
E3Z-D62 .—(0.79) o]
E3Z-D81 Dén béo ngudn ma '252.
E3Z-D82 guon mau cam |
- \ 43
'4‘ - =% |0 3
((1)21'2)* L % —% B¢ chon
thao tac |

Pén béo én dinh ( mau xanh luc) BO di€u chinh cam bien

Hai thiu kinh duong kinh 7mm

B0 thu y =t 3
Truc quang hoc ¥/ &1
4
8 &
+ S 4. (122
/ﬂ(-" 1

Cap tron boc nhya vinyl vé6i ba 16i dan dién,
duong kinh 4 mm (tiét dién 0.2 mm? véi 16p
cach dién duong kinh 1.1 mm); chiéu dai tiéu
chuan: 2 m

Hinh 2.62. Cac kich thudc cua cam bién
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CHUONG 3. CHE TAO VA LAP RAP MAY

3.1. Ché tao cac chi tiét cum dinh hwéng cap I

Hinh 3.2. Bing tai ctia phéu chtra (bén trai) va phéu (bén phai)
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3.2. Ché tao cac chi tiét cum dinh hwéng céap II

Hinh 3.3. Ché tao bang tai cum dinh hudng cap II
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Hinh 3.4. Ché tao mang dan chai

3.3. Ché tao bd truyén dong cho may

Hinh 3.5. Ché tao b truyén dong cia may
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3.4. Lip rap may

= e

——————

Hinh 3.6. Tong quan may nhin tir phia trudc

Hinh 3.7. Tong quan may nhin tir phia sau
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Hinh 3.8. Tong quan may nhin tir bén
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Hinh 3.9. M6t s6 goc nhin khac ctia may
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CHUONG 4. PANH GIA KET QUA VA PE XUAT CAI TIEN
4.1. Panh gia hoat déng thue té

— P06 chinh xac: May hoat dong vdi do chinh xac kha cao. Qua trinh dinh hudng dién
ra On dinh, loai bé dugc cac chai sai dinh huodng, gitr lai cac chai dung dinh hudng.

— Tbc @6 cip chai: Toc d6 cip chai diing nhu yéu cau dé ra ban dau 1a v6i ning suat
N= 12 — 23 (chai/ phut) = 700 — 1400 (chai/gi0).

—  Murc d6 6n dinh: May hoat dong kha 6n dinh & téc d6 thip, ¢ dai téc d6 cao hon thi
may d& bj sai 1éch budc dn khép giira cac bang tai cua cum dinh hudng cp I va IL

4.2. So sanh véi phuwong phap thu cong trude day

V&1 phuong an thu cong trude day, cong nhan dung tay loai boé bavia dudi cua chai

ro1 ddt tryc ti€p chai Ién hé thong cat bavia. Sau d6, may cat s€ cat bavia & miéng chai.

— Dbi véi cac chai co dudng kinh nho hon 60mm thi ngudi cong nhan s& dung dao va
cit tryc tiép phan bavia ¢ ddy chai 1an miéng chai.

— Dbi véi cac chai c6 duong kinh 16n hon thi phai ding may cit bavia nhung phai bé
thil cong phan bavia dudi day chai.

Do d6, ning suat phu thudc vao ngudi cong nhan dan dén ning suat khong cao.

Véi phuong 4n cap chai tu dong nay, ngudi cong nhan chi can do chai vao phéu va
may s& thuc hién dinh huéng va cap cho may cét bavia. Qua trinh duoc tu dong héa nén
nang suat cao hon, khong phu thudc vao tay nghé cong nhan. Pong thoi giam bét stc lao
dong.

4.3. Khé khiin gip phai va dé xuat khic phuc
May cap khi hoat dong & dai toc d6 cao s& d& bi sai 1éch cac budc an khop giita hai
cum dinh hudéng cép I va II. Mac du hai cum dinh huéng nay duoc truyén dong boi mot
dong co duy nhat va thong qua bd truyén xich véi ti sd truyén ¢ dinh.
% Nguyén nhan:
Do sai sb giita cac budc xich dan dén sai s6 chong chét va dan dén léch pha giira hai

cum dinh hudéng I va II, déng thoi xich bi chung dan dén sai léch gitra hai cum.
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% Dé xuat khac phuc:

Phuwong dn 1: Str dung bé truyén xich véi dp chinh xdc cao két hop véi bp cing

xich tw dong

Uu diém:

St dung bo truyén xich c6 do chinh xac cao hon s& giam di hién twong léch pha nay.
B0 cing xich ty dong ludn ludn giir cho xich cang gitp giam sai sé giira hai cum dinh

huodng.

Nhuoc diém:

Phuong 4n ndy van con t6n tai sai s6 do bd truyén xich gay nén. Do 1éch pha giira

hai cum phu thudc vao do chinh xac cua bg truyén xich.
Phwong dn 2: Thay thé bj truyén dpng xich bang déng co Servo

Uu diém:

Nang cip bang viéc sir dung hai dong co servo dé cung cip chuyén dong cho hai
cum dinh hudng, hai dong co nay s& quay theo s6 vong quay duoc dit sin dé dam
bao su dn khop (cung pha) gilra cdc cum dinh hudng.

Nho ¢6 bd dia xung dé phan hoi goc xoay nén phuong 4n nay c6 do chinh xéac cao
hon ma khong bi sai s6 nhu khi dung mot bo truyén xich va mot dong co dién. Do
d6 phuong an ndy s& c¢6 do chinh xac cao hon nén sé& hoat dong 6n dinh trong dai toc
d6 cao. Tir d6 nang cao nang suat ciia may 1én nhiéu lan.

Két cau bo truyén don gian hon.

Nhueoe diém:

Gia thanh cao hon nhiéu khi str dung phuong an mét.
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R/
0’0

KET LUAN VA KIEN NGHI

Tong két qua trinh thye hién:

Nhom chung em da thyc hién quan sét thuc té san xuit chai nhua HDPE dé tir d6
dua ra cac phuong an thiét ké phu hop trong san xuit.

Két hop véi cac kién thirc chuyén nganh tir d6 tinh toan cac théng sé cho may cap.
Sau d6 tién hanh kiém nghiém bén cho cac chi tiét may, dam bao du bén va hoat
dong 6n dinh.

Tién hanh ché tao va lap rap céc chi tiét may dé hoan thién.

Chay thir va diéu chinh cic co cau ctia may.

Panh gia va dua ra giai phap khic phuc.

Nhirng két qua dat dwoe:

Nhom di thiét ké va ché tao thanh cong may cap cho hé thong cit bavia chai HDPE.
Tiép thu dugc nhiéu kién thirc thuc té trong qua trinh thiét ké va ché tao may, giup
nang cao kha nang thiét ké nham phuc vu t6t hon cho cong viéc sau nay.

Tim ra giai phap khic phuc cac van dé gip phai ciia mdy cap.

Huoéng phat trién dé tai trong twong lai:

Trong tuong lai, nhém ching em s& nghién ciru phat trién thém mo dun bé bavia

phia dudi chai tich hop vao mdy cdp, nham mé rong kha ning thich ing véi nhidu loai may

cit bavia khac nhau trén thi truong Viét Nam, khong chi dimg lai & viéc cip cho may cét

bavia ma nhoém chiing em da nghién ctru va ché tao trudce day.

Hon thé nira, may cap cua nhom chiing em hién nay con c6 thé cap chai da duoc

xtt li bavia cho cac quy trinh chiéc rot, dan nhin, dong nép, ... Tuy may khong duoc thiét ké

de t61 uu cho céac cong viéc trén, nhung van co6 thé dap g dugc cac cong viéc d6 mdt cach

dé dang.
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