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KY THUAT - CONG NGHE
THIET KE VA CHE TAO MAY KHAC, CAT
BANG TIA LASER

TA LINH PHUNG*, NGUYEN PANG KHOI**, CAO VAN THI***

Tom tit

ay khdc, cdt bang tia laser dwoc ching t6i thiét ké va ché tao sé
MSLZ’ dung chum tia laser de gia cong khdc hodc cdt trén cdc loai vt

liéu khdac nhau nhw g6, da, mica. Trong dé tai nay ching téi duwa
ra mét s6 phwong dn thiét ké, so sanh wu nhwoc diém giita cdc phwong dn va
chon phwong dn toi wu phit hop véi diéu kién kinh phi, trang thiét bi hién co.
Bdn vé ché tao cdc chi tiét ciia may khdc, cdt laser ciing duwoc trinh bay cu
thé véi cac thong sé kich thude, cac yéu cdau ky thudt dé co thé ché tao mdy
khdc, cat bang tia laser hoan chinh. My diwege ché tao c¢é khéng gian lam viéc
300mm x 180mm, dam bdo cdc diéu kién an toan khi van hanh, dap img nhu
cau trung bay va phuc vu gidng day.

Tir khéa: mdy khdc cit laser mini, mé phéng, cnc 3 truc.
Abstract

Laser engraving, cutting by our design and fabrication will use the laser
beam to machining engraving or cutting on various kinds of materials such
as wood, leather, mica. In this topic we offer a number of design schemes,
comparing the pros and cons between options and selecting the optimal option
in accordance with the conditions of funding and equipment available. The
drawing produces the details of the engraving machine, laser cutting is also
presented specifically with the size parameters, the technical requirements to
be able to make engraving machines, cutting with the complete laser beam.
The machine was built with a 300mm x 180mm workspace, which ensures
operational safety conditions, meeting the needs of exhibits and teaching service.

Key words: mini laser cutting machine, simulation, 3-axis cnc.

1. Giéi thi¢u Viéc ap dung CAD/CAM vao viéc thiét
1.1 Muc dich thiét ké va ché tao may ké, tinh toan két cAu va mo phong qua trinh
khic, cit laser gia cong. O nudc ta, cac may CNC (Computer

Numerical Control) dang dugc st dung rt phd

*Sinh vién 1op Co Khi khéa 17 Khoa Ky Thudt  bién trong san Xuit, trong dao tao va nghién ctru
- Cong nghé, Truong Dai hoc Cuu Long.
** Sinh vién lop Co Khi khéa 17 Khoa Ky Thudt
- Cong nghé, Truong Dai hoc Curu Long.
*** Thac si, Pho Truong Khoa Ky thudt - Cong S
nghé, Truong Pai hoc Ciu Long. hang no6i ticng nhu: FANUC, MITSHUBISHI,

khoa hoc. Trén thyc té, cic may Laser dang st
dung thuong do Pai Loan, Trung Qubc, Nhat,

Puc san xuat, c6 phan di€u khién mua cta cac
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nhung gia thanh cao. Do d6, mot s6 co sé dao
tao tai cac truong ky thuat, trong d6 c6 Khoa
K§ Thuat Cong Ngh¢, Truong Pai Hoc Ctru
Long chua dap ung dugc ddy du cac trang
thiét bi dé phuc vu cho qua trinh dao tao, thuc
hanh, thyc tdp cho sinh vién cling nhu phuc
vu cho nghién ctru khoa hoc. Trén co s¢ do,
viéc nghién ctru thiét ké va ché tao may khic,
cat laser 1a can thiét.

1.2 Muc tiéu, cach tiép cin

- Muc tiéu dé tai 1a ché tao may khic, cit
béng tia laser dam bao cac yéu cau ki thuat
(an toan, chinh x4c, dé van hanh, dé sira chira,
v.v...), hidu qua kinh té (khong gian gia cong
300mm x 180mm, gia thanh san suat phu hop
diéu kién kinh phi), khong gy 6 nhiém moi
trudng va phit hop v6i cong nghé san xuit trong
nude. May c6 két cau nho gon, dé di chuyén,
d& théo lap dé tién ich cho nguoi sir dung.

2. Phuong tién va phwong phap nghién

/4

quan cac may hién c6 trén thi truong va trén
internet. Dya vao nhiing dac diém laser, yéu
clu kich thuée khd khéc, cit laser. Ké thira
cac nguyén 1y, 1y thuyét tinh toan ciia may.
Dua vao diéu kién, co s& vat chat hién co cla
truong Pai hoc Ctru Long.

- Vé phuong phap, chiing t6i tham khao
va tong hop tai liéu tir cac ngudn khic nhau
c6 lién quan dén may khic, cat bang tia laser.
Tinh toan, thiét ké cac chi tiét hodc cum chi
tiét theo nguyén 1i va cac thong sb co ban. Lya
chon mé hinh thiét ké va so d6 dong hoc. M6
phong va danh gia thiét bi trén may tinh.

- Pham vi nghién ciru, thiét ké va ché tao
may khéc, cit bang tia laser hoat dong trong

khong gian 300mm x 800mm.
2.2 Phwong an nghién ciru

Trén co s phan tich nguyén ly hoat dong
may khic, cit bang tia laser, tham khao céc

e loai méy méy khic, cit laser hién c6 trén thi
2.1 Phuong ti¢n nghién ciu trudng, chiing t6i di dua ra ba phuong an thiét
Chuing t6i di tién hanh khdo sat, tham  ké mdy khéc, cit bang tia laser.

Bing 1: So sanh wu nhwgc diém giiva cic phwong dn thiét ké
- Uu diém: La géu tao may (;Icm gian hon, gia cong lap
.| ghép cdc chi tiet cua may de dang hon, d6 cung ving
Phuong | Dong co Truc VlAt cao hon.
, . me dai oc ) .
an 1 budce thuong | - Nhuoc di,ém: Khong gian lam viéc ctia dau Laser bi
gidi hﬁtn, néu theo phuong an nay thi khi ban may dich
chuyén sé chiém mdt dién tich 16n.
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- Uu diém: co tinh da nang, khong gian lam viéc cia
dau cat Laser 16n, c6 thé thiét ké cai tién thém dau phay,
cit plasma dat ¢6 dinh trén bé may dé ¢6 thé tién phay
két hop, do d6 c6 thé nang cap 1én thanh mot trung tam

Ph D Tryc vit ! i
Iuo’zng gnz‘?' €0 | me dai éc | CNC nhiéu truc, nhiéu tinh ning.
an ude . . .
bi - Nhuoc diém: chi phi ché tao may cao do doi hoi do
cing viing cua cac truc di dong. thiet ké lap rap kho
khan. Bdi néu lap 2 thanh truot trén truc X 1€ch, khong
song song thi h¢ thong chay khong ém.
-Uu diém: Cho két cdu may nhé gon va mang tinh cong
. X Truc vit | ngh¢é cao hon so v6i phuong an phoéi di chuyén theo
P AL Dong €O | e dai éc | mOt phuong.
an 3 budce . ¥ .
bi - Nhuoc diém: Phuong &n nay c6 thé gap kho khan

trong khau ché tao vi két cu rat phirc tap.

Tir nhitng phuong an thiét ké trén chung toi quyét dinh chon phwong an thiét ké thir nhét
vi phtt hop véi didu kién hién c6.

Hinh 1. So' d6 két ciu ciia phwong an thiét ké
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3. Két qua va thao luin
3.1. Két qua tinh toan thiét ké, ché tao

- Chon dong co dan dong trén may CNC
cho cac truc trong thuc té 1a dong co servo,
v6i kha ning diéu khién chinh xac, dong thoi
c6 mdt b phan phan hoi va bu sai sd. Vi la
thiét ké va ché tao may loai mini nén ding
loai dong co nay 1a khong kha thi, vi thuc té
1a dong co servo co gia thanh rat dat. Do do,
trong khuon khé d& tai nay, ching t6i ding
dong co budc dé din dong cac truc vi loai
dong co nay dé diéu khién, gia thanh hop li
va d& tim mua. Pong co budc phd bién & thi
truong hién nay 1a dong co budc co cong suat
khoang SOW.

- Chon truc vit me dai dc thuong duoc
gin dong truc véi dong co thong qua khop
nbi, khi dong co quay, vit me quay. Pong co
va vit me gin c¢6 dinh 1am cho dai 6¢ di chuyén
doc truc vit me. Pai dc thi duoc gén chat vao
bd phan can chuyén dong, (truc X Y Z) toc
do di chuyén phu thudc vao tde do dong co

Hinh 2. Pong co budc
(nguon [1])

va budc ren cua truc vit, mdt vong quay cua
dong co s€ lam cho dai bc dich chuyén mot
doan béng budc ren truc vit me, vi vay tdc do
di chuyén cta bd phén trugt & phuong 4n nay
la cham va c6 d6 chinh xac khi chuyén dong
khong cao vi ¢6 d6 ro cia dai é¢c. Dung dong
co ¢ budc géc cang nho thi do chinh xac di
chuyén cang cao.

Hinh 3. Truc vit me - dai ¢ thudong

- Hé théng din dong:

Do may cét Laser c6 cong suit cit thip, luc cit sinh ra trong qua trinh gia cong nho nén
phuong &n cho hé théng dan huéng nhom thiét ké lua chon & day 1a h¢ théng thanh truot tron

két hop vai bac truot bi.
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Hinh 4. So d6 Irc tac dung Ién truc trwgt (ngudn [2])

\e
Hinh S. Nhém dinh hinh Hinh 6. Thanh trwgt tron
bit giir khung may laser c6 vat liéu thép C45

- Céc chi tiét khac ciia may khac, cat laser

Hinh 7. Mt ban nh6m
400mm x 180mm x 15mm Hinh 8. Thanh trwot dai ¢ chong ro

Sau khi tinh toan va chon cac chi tiét, chung toi da tién hanh mé hinh hoa khéc, cét trén

phan mém Inventor 2020 va may di duoc ché tao.

Hinh 9. M6 hinh lip may khic Hinh 10. May khic cit laser
ciit laser hoan thién. di dwoc ché tao
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- Kiém tra hoat dong ctia may

Thtr nghi¢ém khac trén mot sO san pham

Hinh 11. Khic logo trén da

khoang 60% dén 100%, toc d6 khac tr200mm/
phit dén 600mm/phut tity theo bién dang khic
dé hay kho.

3.2. Thao luan

T nhitng 14n khao nghiém, chung ti c6
mot s& nhan xét nhu sau:

- Khic trén gb chon cong suit laser
khoang 70% dén 100%, toc do tir 200mm/phit
dén 1000mm/phut tiry theo chiing ta mudn nét
dam nhat va chiéu sau cit (chiéu sdu cat khic
t6i da 1a 1.2mm).

- Khac, cat trén da chon cong suat laser

- Trong qua trinh cat khic laser chung
ta phai deo mét kinh bao ho an toan trong qua
trinh khic.

Tir két qua thuc nghiém chiing t6i dua ra

bang thong sd hoat dong ciia may:

Bing 2. Théng sé hoat dpng ciia mdy

Loai laser Laser ran loai ban dan diot
Cong suat dau laser 3.5w

Kich thude may 418x349x270mm

Pham vi lam viéc 300x180mm

Hé¢ thong diéu khién Pham mém Engraver Master,may tinh
Téc d6 khic 0-1000mm/ph

Do chinh xac 0.lmm

bi¢n ap 220v-50hz

D6 rong hinh, nét khic tdi thiéu 0.2mm,0.05mm

Moi truong hoat dong 15°C-35°C

Cac dinh dang hd trg PLT,DST,DXF,DWG,JPG....

Trong lugng may

5.5 kg (ca dong co budc)
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4. Két luan va dé nghi
4.1 Két luan

Sau hon sau thang thuc hién, véi sy hd
tro cua phr:in mém Autodesk Inventor 2020,
chung toi da thiét ké va ché tao thanh cong
may khic, cat bang tia laser.

Qua trinh khao nghiém cho thdy may
hoat dong tét va dat cac yéu cau ky thuat da
dat ra. May chay on dinh, 1am viéc ém va it
tiéng on, may gia cong dugc trén cac vat li¢u
g0, mica, da.

Chiéc may nay du diéu kién dé lam
phuong tién giang day.

May con nhuge diém: Kich thudc mo
hinh hoi nho, do dé khéng gia cong dugc cac
chi tiét c6 tiét dién 16n. Pé khac chinh xac
phai dung dong co servo, vi dong co nay co
bo phan phan hoi va bu sai s6, nhung gia thanh
cua dong co servo cao.

4.2. Pé nghi

Ttr két qua nghién ctru néu trén, ching
t6i tiép tuc hoan thién khong gian lam viéc 16n
hon, phét trién theo phuong an ding vit me dai
dc bi dé dat d6 chinh xac cao, chiu dugc tai 16n.

Vi viée thay theé dau cat laser c6 cong

sudt 16n hon may khac, cat laser nay co thé
g dung vao cc nganh cong nghiép ché tao
khuén miu chinh xac. St dung dau cat bang
plasma thay cho dau laser thi co thé cit vat
lidu bang thép c6 do day 16n hon.

Phan diéu khién ciia may can diéu chinh,
bo sung thém dé€ xac dinh toa d§ diém lam viéc.

TAI LIEU THAM KHAO

[1] GS.TS Tran Vin Dich, gido trinh céng
nghé CNC, NXB khoa hoc va ky thuat Ha
No6i, nam 2004.

[2] Phan Tén Tung, gido trinh dong luc hoc va
diéu khién Robot, Khoa Co khi - Bo mon
Co dién tu - DBai hoc Bach khoa TPHCM,
nam 2010.

[3] Nguyén Ngoc Dao, gido trinh CAD-CAM-CN,
NXB Truong dai hoc su pham ky thuat TP
HCM, nam 2003.

[4] Pham Hoang V1, Xa Viét Khoa, Luén van
t6t nghi¢p “Tinh toan, thiét ké, ché tao may
in 3D”, Khoa Khoa hoc Ung dung - Bo
mon Co Ky thuat - Pai hoc Bach khoa
TPHCM.

Ngay nhan bai:18/06/2020

Ngay gui phan bién: 18/06/2020

S6 19 nim 202019



