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UNG DUNG CONG NGHE TAO MAU NHANH FDM
DE TAO HINH BANH RANG CON X0AN

Nguyén Quéc Diing’, Bui Lé Gén°’, Pham Pinh Sung®, Lé Héng Chwong’®

Tém tat: Tao mau nhanh (Rapid Prototyping) la phuwrong phép dap ting I6p vat ligu tuong tmg véi mé hinh
3D CAD théng qua céac may in 3D. Dé thurc hién quy trinh do, di¥ liéu thiét ké dwoc xi Iy va chuyén vé dang
luéi tam giac STL (Stereo Lithography). Sau dé, s dung cac phan mém chuyén dung dé chia mé hinh
thanh céc 16p va chuyén sang méay in 3D dé tién hanh qua trinh tao mau. Tao m&u nhanh gitp giam thoi gian
sén xuét, ché tao duoc céc chi tiét cé hinh dang phire tap. Trong bai bao nay, nhém tac gia nghién cteu va
trng dung phuong phéap tao mau nhanh FDM (Fused Deposition Modeling) dé tao hinh banh réng cén xoan,
qua do cho thay tinh wu viét cia cong nghé nay.

Ttrkhéa: Tao mau nhanh; CAD; FDM; banh réng cén xoan.

Summary: Rapid Prototyping is a method covering materials layer by layer suitable to 3D CAD modeling
throughout 3D printer. To perform this process, designed data are processed and exported in the form of
triangle grid STL - Stereo Lithography. Next, a specific software is used to divide modeling to layers and
then transfered to 3D printer to perform prototyping. Rapid Prototyping reduces production time and
manufactures complicated shaped elements. In this paper, these authors make research and applying
Fused Depositon Modeling (FDM) to form spiral bevel gear and point out the advantages of this technology.
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(., 1.Téng quan vé tao mau nhanh

Ra d&i vao nhirng ndm cudi thap ky 80, cédng nghé tao mau nhanh (Rapid Prototyping - RP) la céng
nghé tao hinh cac mé hinh 3 chiéu trre tiép tir mé hinh CAD theo tirng 16'p. Qua trinh sén xuét nay cho phép
ngudi thiét ké va cac k§ suw cé thé cu thé hoa y tudng cla minh & dang md hinh 3 chiéu mét cach nhanh
chéng va chinh xac. Phuwong phap RP c6 thé tao ra chitiét bang viéc tao ra cac I&p méng trén mat cit ngang
cla chitiét, l&p nay chéng 18n |&'p kia, cho dén khi toan bd chitiét dwoc hinh thanh. Tao mau nhanh lam don
gidn hoéa qua trinh tao hinh chi tiét 3 chidu phirc tap béng viéc tao ra cac I&p méng 2 chiéu va xép ching 1&n
nhau mét cach thich hop (Hinh 1) [2]. C4c phuong phép tao mau nhanh cé thé phan loai theo dang vat liéu
va co s& xt ly vatliéu nhw Bang 1.

Béng 1. Phén loai phurong phép tao méu nhanh
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(.: 2. U’ng dung ctia céng nghé tao mau nhanh

Céng nghé tao mau nhanh c6é nhiéu (ng dung trong céc Iinh vre nhw co khi, kién trac, y t&, quan suw,
khao cd, giaoduc,... (Hinh 2) [4, 5].

- Phat trién san pham méi:

+ Thiét ké: Dbi véi cac phwong phap truyén théng, triwde khi chi tiét dwoe mang ra san xuat hang loat
thi phai ché tao thir nghi@m maé hinh vat ly nén tén rat nhiéu théi gian va kinh phi. D& giam chi phi trén nguoi
ta dwa ra phuong phap mé phong san pham trén may tinh dé hién thi cac mé hinh san pham da thiét ké (san
xuét ao), nhung do khdng phaila mé hinh vatly nén khéng thé hién hét dwoe nhitng déc tinh cla san pham.
Coéng nghé tao mau nhanh c6 thé khac phuc nhuoc diém trén bang cach nhanh chéng lam ra mau that da
thiét ké giup cho nguoi thiét ké lam tét hon cong viéc ctia minh.

+ Kiém tra chat lugng thiét ké: Phwong phap taoc mau nhanh co thé tao séan pham co d6 chinh xac
cao, gilp viéc ché tao thir va kiém tra dé dang va it tén kém.

+ Thir nghiém lap rap: Trong khéng gian |ap rap phirc tap va han ché cta céng nghé, viéc thir
nghiém 14p rap |a rat quan trong. Mau tao nhanh dwoc st dung dé lam cac mé hinh mé phéng lap rap gidp
viéc quan sat vi tri twong quan gitra cac chi tiétdé dangvathuantién.

- Danh gia va phat trién san phdm: Tao ra nguyén mau vat ly d& danh gia nhikng thiét ké ban dau, rat
ngan chu ky phan héi cac phuong an gia céng, gilp viéc tai thiét ké thuan tién - nhanh chéng, gidm thevi gian
- cdng strc va chi phi phat trién san pham.

- Tao khudn nhanh: Qua trinh lam khuén truyén théng thweng gom nhiéu céng doan nén ton thoi
gian va kinh phi, &nh hwéng dén kha nang thiét ké va san xuét. Ap dung cong nghé tao mau nhanh dé gia
céng khudn mau sé khic phuc dwoc nhuwoc didm trén, lam co s& cho sw phat trién clia céng nghé ché tao
khudn, mé rong kha nang tao khudn cd dé chinh xac va dé phirc tap cao.

- Truyén dat thiét ké: Tao m&u nhanh 1a phwong an truyén dat y tedng thiét ké tuyét véri nhat gitka cac
nha thiét ké. Mé hinh that clia san phadm gitp ngu i thiét ké danh gia mau ma va phat hién cac sai sot tiém
4n dé dang hon so vai viéc kiém tra trén mé hinh 3D.

-H6 trg dac lwe cho y hoc: Trong linh v y hoc, cdng nghé tao mAu nhanh duoc dung dé ché tao cac
mé hinh y hoc, cac bd phan ciy ghép thay thé xwong va cac céng cu tro gidp phau thuét.

- Tiép thi s&n pham: San pham tac mau nhanh da dang vé miu mé - mau séc va c6 kha nang thé hién
twong quan lap ghép. Tinh trwc quan cia mé hinh san pham mdéi ¢ stre thuyét phue khach hang cao hon
nhi&u motban vé thiétké.

- Ung dung trong nganh khao cb hoc: Trong nganh khao cb hoc, c6 nhirng vat can phai tao ra mot
ban sao dé trwng bay nhdm bao tdn ban gbc. Str dung cong nghé Scan laser dé dwng vat thé trén may tinh,
sau d6 st dung phan mém CAD/CAM thiét ké va gia cong tao lai hinh dang cia san phadm va cudi cling st
dung mau séc dé lam cho vat thé co hinh dang gidng v&i méu vat. Phvong phap tao méu nhanh con (rng
dung trong viéc phuc ché cac vat khao cd b khiém khuyét.

Hinh 2. Céc san phdm cda tao mau nhanh
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(.: 3. 'ng dung céng nghé tao mau nhanh FDM dé tao hinh banh ring cén xoan

Tao mAu nhanh la qué trinh bé sung dan vat li&u dé tao hinh chi tiét gia cdng. Cac mad hinh chitiét gia
céng duoc tao dung trén may tinh dwdi dang 3D, cét I6'p bang phan mém chuyén dung va sau doé cac 16p
nay dwgc xép gan két, Iop nay trén I&p kia trong khdng gian thyre. Qua trinh tao mau nhanh dugc thwe hién
theo sodd nhw trén Hinh 3[2].

Xay deng moé hinh CAD

¥

File STL
Cat Iat \L

File CLI

D liéu Iép 2D ;
gl op \L ~ Cac tham so
Bg tao duwdng dan %

Dir liéu duomg dén |
A

Qua trinh gia cdng RP

Hinh 3. Qué trinh tao mau nhanh
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Dé lam rd qua trinh nay, xét qua trinh tao hinh banh SRR 5
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va rai lén méat phdng dé (Hinh 4). Chiéu cao I6p in tir 0,1
dén 1 mm.
Hinh 4. Nguyén ly lam viéc cia phuong phap FDM

Banh réng con xoan (banh rang con rang cong) la chi tiét co khi phirc tap trong qua trinh thiét ké, gia
cong va kiém tra (Hinh 5). Banh rang cén xoan thwong dwoc gia cong bang phwong phap phay véi dao
phay lan hinh cén hodc gia céng trén may CNC 5 true, nén tén thevi gian va kinh phi [1]. Dé khac phuc nhuoc
diém nay trong viéc khao sat banh réng cén xoan, st dung phwong phap tao mau nhanh dé tao mau banh
rang. Kich thuéc co ban clia banh rang con nhw Hinh 5.
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Hinh 5. Banh réng cén xoén

Qua trinh tao hinh banh rang cén xoan theo cac buéc: Dyng mé hinh 3D banh réng trén phan mém
Inventor; chia I&p bang phan mém MakerBot; gia cédng banh réng trén may MakerBot replicator 2 [7]. Vat
liéu str dung: Nhya PLA; don vi phéihop: Congty Sotatec- HCM [8].

- Mé hinh banh rang cén xoan duoc dyng trén phan mém Inventor 2012 (Hinh 6). St dung phan

men"@@kp_ otdechmlopvaxuatraﬂle|nchoma in 3D (Hinh 7) ng co ban banh rang
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cén xoan trén may in 3D nhw Bang 2. Gia céng banh ring cén trén may MakerBot Replicator 2 (Hinh 8). San
pham thu dwoc sau khi gia cdng (Hinh 9). Théi gian gia cong thire 1a 2h36 phit. Banh rang cé chét lwgng bé
maét va co tinh tbt, d6 chinh xac dat yéu ciu ky thuat déi véi san phdm la dang mau.

Baéng 2. Céac thong sd gia cong co ban

Vit lidu Bwong kinh Chiéu Téc dé in | Thoi gian
d s@i nhwa (mm) day Iép (mm/s) in (h)
PLA 0.4 0.25 mm 90 3.36

Hinh 6. Mé hinh 3D banh rdng cén xoén
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a) Thoi diém gia céng: b) Thoi diém gia cong: ¢c) Thoi diém gia cong: d) Thoi diém gia cong:
24 phiit 1h 1h 40 phut 2h17 phat
Hinh 7. Chia i6p banh réng bang phan mém MakerBot

Hinh 9. Sén pham bénh réng cén xodn gia cong

bang phwong phap FDM

(@, 4.kétiuan

V&inhirng wu diém vuwot trdi, tao mau nhanh thuwe s 1a céng nghé cla twong lai, gidp nguoi thiét ké
va nha san xuat rat ngan dwoc thdi gian thiét ké va gia cong, nhanh chéng thay d6i mau ma san pham, téi
wu qua trinh phan tich va danh gia san pham. Tuy nhién, viéc ap dung tao mau vao thuc té san xuat hién nay
& nwdc ta con rdthan ché, méi chi & mirc dd mé hinh thir nghiém. Hy vong réng trong twong lai khdng xa thi
viéc ap dung phwong phap nay trong thuc té tré nén phd bién.
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