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Tém tét: San phdm nhwa ngay cang tré nén phd bién trong cudc
sbng héng ngay do cac wu diém nhw: nhe, tién loi, vé sinh, dé tai
st dung. Biéu nay doi héi nganh Co khi ché tao may phai khong
ngirng nghién ctru cac phurong phap va trang thiét bj di kém trong
ché tao san pham tr nhira d& d4p (ng nhu cu san xuét va tiéu
ding. Khuén 1a b phan quan trong nhét trong ché tao san pham
nhya, vi lién quan dén viéc hinh thanh kich thudc, hinh dang san
pham, ddng thoi quyét dinh dén nang sudt trong san xuat. Bai bao
nay trinh bay viéc (rng dung CAD/CAM/CNC trong thiét ké va ché
tao khudn thdi chai nhwa chira Xiro trong y té, théng qua phan
mém Creo Parametric 2.0 va gia céng trén may CNC chuyén diing
gia cdng mau VM2 clia hang Haas Automation Inc.

T khéa: CAD/CAM/CNC; Creo Parametric; chai nhwa; khuén
thdi chai; ché tao.

1. it van aé

Ngay nay, céc san pham lam tir nhya rit phong phu va
da dang; dwgc sir dung rong rdi trong cue song. Nganh
cong nghigp san xuat nhya va céc san pham tir nhya ciing
l6n manh va phat trién khong ngimg.

Trong cac san ppém lam tir nhura, cédc loai chai, thiing
co do }ché trong ché tao cao hon so voi cac loai khac do
dic diém rdng bén trong.

Hién nay trén thé gioi st dung phd bién hai phuong
phdp dé tao ra cdc loai chai, thing nhya la: phwong phap
thoi (blowing molding) va quay (rotating molding).

Nhin chung, hai phuong phdp nay déu ciing mét muc
dich 1a tao ra mdt san phidm réng tir nhya nhiét déo (chai,
thung), bang cach dua nhua vao bén trong mét khudn
rdng. Céch hinh thanh san pham cta hai phuong phép 12
khéc nhau nhung déu pha1 dung khuén cé long khudn
gidng hinh déng bén ngodi ctia san phém.
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Hinh 1. San xudt chai nhua bing phirong phdp théi

Do viy co thé qhz_"in dinh: khu6n la bd phin quan trong
nhat trong san xudt cic loai san phdm nhya dang chira,
dung nhu chai, thung. ..

Trong linh vire gia céng co khi, khvan 13 dang chi tiét

Abstract: Plastic products become more common in our
everyday life thanks to their advantages such as their lightweight,
convenience, hygiene, easy recycling... This requires mechanic
manufacture to continuously deal with research methods and
associated equipment in the manufacturing of plastic products to
meet the needs of producers and consumers. A mold is the most
important part in the manufacture of plastic products as it is
related to the formation of the size and shape of products, and is
also a decisive factor for productivity in manufacture. This paper
presents the application of CAD/CAM/CNC design and
manufacture of blow molded plastic bottles containing syrups in
health, through Creo Parametric 2.0 software and CNC machined
exclusively used in the form of its VM2 Haas Automation Inc.
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blow molded plastic bottles; manufacture.

trong dbi kho ché tao do dugc cau thanh tir nhiéu chi tiét,
mdi chi tiét lai co nhiéu dang bé mat phirc tap, dac bigt 1a
cac mat cong dang 3D. Chinh cac yéu to do giy ra rat
nhiéu khé khin cho gia cong co khi truyén théng, thim
chi khéng thé gia cong duoc.

Ngay nay, voi linh vyc gia cong co khi co sy trg giap
cliia may tinh, vi€c gia cong cac bé mjt phire tap trg nén
nhanh chéng, dé dang va thudn Igi hon.

Bai béo nay trinh bay qué trinh thiét ké va ché tao b
khuén mau ding cho thoi chai nhya chira xiro trong y te
bang phan mém Creo Parametric 2.0, gia cong trén may
CNC chuyén dung gia céng mau VM2 cua hdng Haas
Automation Inc.

2. Gidi thiéu phwong phap thdi chai nhua

Phu(mg phap théi (chai) 1a mdt phuong phap quan
trong dé tao ra nhitng chi tiét, nhitng san phidm béang chit
déo cthhanh mong nhu céc loai chal, lo, thiing ctzua, cac
san pham dung cho nganh thuc phim va dugce pham. Khi
thue hién cén trai qua hai budce nhu sau [6]:

* Buge 1: tao ra mot toi (dng) nhwa déo, hay con goi
1 parison.

* Bugc 2: thdi khi nén vao dé ép nhya déo lén bé mat
trong ctia khudn dé tao thanh hinh dang theo mong mudn.

Tryc vit quay truyén nhya long toi déu dim, & day
thong qua hé thong gia nhiét va co cdu ctia ddu dim, nhua
dugc din xuong dudi dang dng c6 chiéu day tiy theo san
phim yéu ciu. Sau dé hai nira khudn dong lai, loc nay
gira hai long khuén c¢6 mdt dng nhya, diu dudi ciia éng
nhya duge kep dinh lai bai hai niva khudn.

Péi voi loai may co diu th(x)qi Kkét hop vai di‘iu‘dl‘m nhu
trén thi lac nay khi s& duge thoi vao lam cang ong nhya
sat vao long khudn tao hinh chi tiét. Sau do, hé théng dao
it s& di vao cit ngang dng, loai bd phin dng nhya thira
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phia trén dau. Hai ntra khudn duge mé ra va chi tiét tao
thanh roi xudng.

THOI PARISON MO KHUON

DUN TAO PARISON
VAO LONG KHUON  TAO CHI TIET

Durding ong
dén khi théi

Chi tiét
tao thanh

Tryc vit din

Dudng
am ngui

Long khudn _|

Chi tidt

Phoi Parison

Hira khudn

Hinh 2. Nguyén Iy etia phieong phdp théi chai [6]
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D6i véi loai may c¢6 diu din nhya va dau thdi khi tach
biét, thi ngay sau khi hai nira khudn déng lai dao cat s& di
vao cat ngang ong dé lai phan nhya trong long khuén.
Béu dun nhya dich chuyén nhuong ché cho dau thoi khi
di vao phéan con cua khuén va théi ciang dng nhua sat vao
long khudn, tao hinh chi tiét. Sau dé, hai nira khuén mo ra
va chi tiét tao thanh roi xubng.

3. Thiét ké, ché tao khudn thdi chai nhia
3.1. Thiét ké chi tiét chai nhia

San phém dugc chon 14 loai chai nhya chira xiro ding
trong y t€ cé dung tich 60ml; day 1,1mm; dudng kinh
ngoai 38mm.

S dung module Part trong phin mém Creo
Parametric 2.0 dé thiét ké chi tiét. Qué trinh thiét ké c6
thé biéu dién thu gon qua cac Hinh 3.

T AT OYERTE

Hinh 3. Thidt ké chi tiét chai nhira

3.2. Thiét k&, ché tgo khuén
Tir chi tiét chai vira dugc thiét ké; tiép tyc sir dyng
module Manufacturing/Mold Cavity dé thiét ké va gia
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Hinl 4. Module thiét ké, ché tao khuon.

- Chon don vi 1a mmns _mfg mold.

- Chon Mold/ reference model/

Xuét hién bang hép thoai chon méau thiét ké, chon file
chaidatn.prt vira thiét ké & trén.

Chon $6 miu duoc tao ra trén mot khudn:

+X=2 (mdu): khoang cach 2 mau la 150 (khoang
cach ty thoi trén may thoi).

+Y=1.

Hinh 5. Chon cde thong so thiét ké khuén.

- Tao dd co rat cho nhya, st dung vat liéu nhya PP cé
docorat S=1,15% [1].
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Chon Mold/ Shrinkage.

Chon mAu tham chiéu/ chon gbc toa do/ nhép hé sb co
rat.
- Tao phoi tach khudn [1]: Mold/ Workpiece/ Create.
Dit tén 4 phoitachkhuon/ ok/ create features/ ok. Str dung

- Tao thé tich khuén:
Mold/ Split volume/two volumes/ All Wrkpes/done/
chon mit phang tach khudn 1a mat gitta dé tao thanh hai

phén thé tich khuon,

lénh extrude tao phdi cé kich thudc 80x115 nhu Hinh 6.

Hinh 6. Tao phéi cho khuén.

- Tao mat phan khuén chinh:
Mold/ Parting surface/ extrude/ chon mit phing vé&

phéc/ Sketch/ chon chidu dai mit phang dén hét chidu dai
phai.

Hinh 7. Chon gt phdn khuén chinh

- Tao mat phén khuon trén ddu chai:

Trong phén Parting surface chon Fill/ chon mit phing
v& phac 1a miéng chai/ Sketch. Trong man hinh v& phéac
chon 1énh Project/ Chain/ chon lan lugt trng migng chai/
OK.

- Tao mit phén khuén dudi day chai:

Trong Parting surface, chon Ex’gmde/ chon mit vé
phéc 1a mdt bén/ OK. V& duong thing nhu Hinh 8, ta
duoc 3 mit phiang dé tach khudn.

Hinh 8. Tao mdt phdn khudn trén va dwdi ciia chai.

mat phin khuon la 2 mgt phing trén miéng chai/ chon
phan can tdch/ Done sel/ OK/ tao ra Mol volume 3.

volume/ Mold Volume/ done/ chon thé tich cin té’ch Mold
volume 3/ close/ chon mit phan khudn 18 mit phing dudi

Hinh 9. Tao thé tich khuon

- Téch phan miéng va day chai
Chon Mold/ split volume/ one volume/ done/ chon

Tiép tuc tich phin déy chai: Mold/ Slit volume/ Two

day chai/ OK.
Tao dugc phin thé tich khuén ddy chai Mold volume

4 nhu Hinh 10.
§ = |

Hinh 10. Téch khuén phdn miéng va dday chai

Tuong tu, tach phén thé tich khuén Mold volume 2 ra
duge Mold volme 7 va 8.
Tao khéi cho cac phr:“m thé tich khudn ta duge cic thm
khuén MOLD_VOL 4, MOLD VOL 5, MOLD_VOL 7,
MOLD VOL 8. Két qua ta c6 dwoc by khudn thiét ké
hoan chinh nhw Hinh 11.
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Hinh 11. Bg khudn théi chai diege thiét ké hodn chinh.

Sau d6, lya chon méy, cic loai dao, thiét l4p cac thong
s6 gia cong; kiém tra duong chay dao; md phong gia cong
thir; xuét file NC gia cong trong postprocessor dé tién
hanh gia cong trén may CNC VM2,

4. Két qua

Sau khi gia cong, két qua dat duoc 12 bd khudn thdi
chai nhya 60ml hoan chinh bing thép CD80, mdi 14n thdi
dugc 2 san phidm. Hinh 12 thé hién mdt nira bd khuon
hoan chinh sau gia cong (nira con lai gidng nhu nira nay).

V& miit khoa hoc, ching toi gidi thiéu qua trinh thiét
ké, tach va tao ra bd khudn trén phin mem Creo
Parametric 2.0 tlong CAD/CAM. Diy la phin mém moi
va manh, hi¢n con rat han ché tai liéu trinh bay, ddng thai
cung cdp céc kinh nghiém trong linh vuc gia cong khudn
vi bi mat cong nghé nén it duge chia sé.

Hinh 12, Bé khudn va cdc san phdam chai diege tao ra.

V& mit tmg dung, bo khuén théi chai duge thiét ké va
ché tao mét cach hoan chinh, dd dugc chuyén giao theo
don dit hang cing véi mét loat cac loai khudn khac cho
mdt sb cong ty chuyén vé ép, thdi nhua trén dia ban TP
H& Chi Minh (Cty TNHH Khuén miu Viét), Pong Nai
(Cty TNHH Khai Théng), Binh Duong. .., nhim cung cép
céc loai chai, 1o nhya trong céc linh vuc y té, thyc phim,
san phdm chirc ning, sinh hoat. ..
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