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Application of laser cutting machines in
manufacturing robot frames and product

casings
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Abstract: Nowadays, the field of science and technology is increasingly
developing, and respond to that change, universities around the world often
combine theoretical lectures with practical lessons. After learning the theory,
students will have access to machines, applying their knowledge to create a
complete product. In technical universities, students are trained in practical
skills related to designing and manufacturing robots. One essential step in
constructing a robot frame is cutting the components. Traditional cutting
methods using mechanical cutting machines often fail to ensure the precision
and complexity required for intricate cuts. In this study, the authors present
research on the application of laser cutting machines for cutting robot frames
made from acrylic and manufacturing product casings. The research results
demonstrate that using a laser cutting machine for robot frame cutting achieves
significantly higher precision and speed compared to manual cutting methods.
Keywords: laser cutting machines; cutting robot frames; cutting acrylic
casings.
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Nghién ctru rng dung may cat laser ché tao

khung robot va khung vé san pham

Hoang Thé Phwong', Tran Duy Diing', V& Thanh Buwoc!, Vwong Thi Huong',
Ngbé Thj Lanh?

"Trwdng Pai hoc Céng nghé Giao théng van tai, S6 54 Triéu Khuc, Thanh
Xuan, Ha Ngi 100000, Viét Nam

2Trwérng Pai hoc Thay loi, S6 175 Tay Son, Ddng Pa, Ha Noi 100000, Viét
Nam

Tém tat: Hién nay, linh vwc khoa hoc cong nghé dang ngay cang phat trién,
may méc dang dan thay thé strc lao dong clia con nguwdi, va dé dap &ng voi
sy thay dbi d6 thi cac trwdng dai hoc trén thé gisi thuwong két hop cac bai
giang ly thuyét song song v&i thwe hanh. Sinh vién sau khi dwoc hoc ly thuyét
& trén |&p, sé dwoc tiép can véi may maéc thuwe té, van dung cac kién thirc clia
minh dé& ché tao ra mot san phém hoan chinh. Trong céac trwdng Dai hoc
chuyén nganh k§y thuat, sinh vién dwoc hoc thwe hanh cac k§ nang thiét ké va
ché tao robot. Khi d6, mét cong doan khong thé thiéu trong viéc ché tao khung
robot d6 1a thao tac cat cac chi tiét. Dbi véi cac phwong phap cét truyén thdng
la st dung may cat co khi thi khéng dam bao dwoc d6 chinh xac va dé phirc
tap clia cac dwdrng cat nhd. Trong ndi dung bai nghién ctru nay, nhém tac gia
trinh bay nghién clru r’ng dung may cét laser trong cong doan cat khung robot
béng mica va ché tao khung vé san pham. Két qua nghién cru cho thay thao
tac thye hién cét khung robot bang may cét laser dat dwoc do chinh xac va
nhanh hon rét nhiéu so véi thao tac cat tha cong.

Tw khéa: may cét laser; cét khung robot; ct mica.

1. Téng quan

Trong qua trinh ché tao va lap rap robot,
chung ta phai thwdng xuyén thue hién thao tac cat
cac chi tiét co khi theo ban vé thiét ké, dé sau do
l&p rap lai v&i nhau thanh robot hoan chinh.

Nhwoc diém cla cac phwong phap st dung
may cét nay c6 thé ké dén nhw: mirc d6 nguy hiém
khi st¢ dung cao, khé cé thé thyc hién dwoc thao
tac cat cac vat thé cé hinh dang phirc tap, d6 chinh
xéac khi cét phu thudc vao ngudi cdm may.

Phwong phap cét truyén théng truéc day la s

dung may cét co khi (Hinh 1).
i i

Hinh 1. S& dung may co khi

Hinh 2. C4t cac chi tiét cé dwdng cat phL'Pc tap
Hién nay, da cé nhiéu phwong phap cét tw
ddéng wng dung khoa hoc cdng nghé ra doi, giup
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dam bao dwoc dd chinh xac cta dwdng cat, cling
nhw cat dwoc nhivng dwdng cat phire tap (Hinh 2).

TS. Binh Van Téan cung céng sy da nghién
ctru va ché tao thanh cong may CNC cét vat liéu
bang tia nwéc [1]. May c6 kha ndng hoat dong tw
doéng theo chwong trinh CNC, d4u cét st dung tia
nwéc ap suat cao 3654 bar c6 kha nang cét cac chi
tiét mot cach tw dong, chinh xac.

Trong néi dung nghién ctru anh huwéng cla
lwong tién dao dén lwc cat [2], nhdm tac gia da tién
hanh nghién ctru trén may tién CNC. May nay hoat
dong dwa trén chuyén ddng quay cla dao cat dé
cat mon vat liéu can gia cdng, nhw vay viéc lya
chon céac théng sb clia miii dao cat rat quan trong.
Can ctr vao két qua nghién clru, ngwdi van hanh
may can lwa chon dao cat phu hop va lap trinh téc
do tién dao phu hop véi tirng loai vat liéu cét.

Tac gid Pham Xuan Hung da tién hanh
nghién ctu céng nghé va rng dung may cat kim
loai bang phwong phap Plasma trén may cit CNC
[3]. Cong nghé va phwong phéap cat dwoc van hanh
mot cach tw déng trén nén tang hoat dong ctia may
CNC, dau cét vat liéu st dung Plasma cho phép
cat dwoc cac vat liéu bang kim loai thép, nhom.

Trong ndi dung nghién clu [4] tac gia
Nguyén Nhw Loi da tién hanh nghién ciru (ng
dung clia may cét Laser trong cong tac gia cong
ché tao c4c chi tiét may theo ban vé thiét ké, phuc
vu san xuét trong Doanh nghiép dién co Thién
Thuén. Két qua cho thay viéc ing dung may cat
Laser vao san xuét gidp nang cao hiéu suét céng
viéc, cac chi tiét cat dat dwoc dd chinh xac cao.

Trwdng Dai hoc Céng nghé Giao thong van
tai phat trién dao tao theo dinh hwéng (rng dung,
dao tao nhiéu chuyén nganh ky thuat, va da trang
bi nhiéu thiét bi thi nghiém, phong thwc hanh cho
sinh vién hoc tap. Chwong trinh dao tao cho sinh
vién bao gébm nhiéu hoc phan vé thiét ké ban vé
trén phan mém solidwork, thiét ké mach, lap trinh
vi diéu khién. Tt ban vé thiét k&, sinh vién can van
hanh may cét dé tao ra cac md hinh hoat déng theo
dung chwrc nang. Nhw vay, viéc nghién ctru mot
coéng nghé cét tw ddng dam bao dwoc dd chinh xac
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la r4t can thiét. Trong nodi dung nghién clru nay,
nhém tac gia tién hanh nghién clu vé cdng nghé,
quy trinh van hanh may cét Laser CNC trong viéc
cat cac chi tiét d& ché tao khung robot va khung vé
san phadm bang chét liéu mica. Két qua cia nghién
ctru c6 thé dwoc van dung dé thwe hién quy trinh
cét cac chi tiét khac theo ban vé thiét ké, vi du nhw
cac tAm ga dong co trén robot; cac tAm mica dé 1ap
cam bién, mach, nat bAm, man hinh; cat khac logo
lén s&n pham...
2. Yéu cau vé san pham dau ra ctia may

Hién nay, trén thj trud'ng da cé sé&n mot sé bo
khung robot dé sinh vién cé thé mua vé& hoc lap
trinh, trong dé phd bién c6 khung xe 4 banh va
khung xe 3 banh (Hinh 3).

Hinh 3. Khung xe 4 banh va khung xe 3 banh
Khung xe duwgc lam bang chét liéu mica, véi
kich thuwéc sau khi 1ap rap cha khung xe 4 banh 1a
250x150(mm), va cua khung xe 3 banh Ila
215x150(mm) [5]. Khung xe dwgc dung chi yéu dé
sinh vién hoc lap trinh robot di chuyén theo cac

hwéng: chay tién, chay ui, quay trai, quay phai.
Dé cé thé hoc lap trinh robot véi nhiéu bai di
chuyén hon niva thi sinh vién c6 thé st dung khung

robot v&i banh xe da hwéng mecanum (Hinh 4).

Hinh 4. Khung robot banh mecanum

Khung robot v&i banh xe da hwéng
mecanum ciing la mét dang khung robot nhé gon,
thich hop cho sinh vién hoc lap trinh diéu khién
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robot di chuyén da hwéng, véi kich thwdc
255x230(mm) [6]. Ngoai cac hwéng chay tién,
chay Iui, quay trai, quay phai thi khung xe robot cé
thé chay theo cac huwéng: sang ngang 0°, 180°,
hodc chay chéo mot goc bat ky do ngui 1ap trinh.
Dé c6 thé hoc cac bai 1ap trinh robot gép nha
san pham, sinh vién c6 thé sir dung canh tay robot
v&i bd khung dworc cét tir vat liéu mica (Hinh 5).

Hinh 5. Canh tay robot
Céanh tay robot dwoc cét tir vat liéu mica,
dung cho sinh vién hoc lap trinh diéu khién cac
khép clia canh tay dé tao chuyén dong twong (rng
cho ban tay [5], tr d6 robot cé thé gép dwoc san
pham tw vi tri nay va di chuyén ra vi tri mong muén.

DPé&c diém cua cac bd khung robot phuc vu
hoc tap nay la co khoi lwong va kich thwdc vira
phai, giup sinh vién cé thé d& dang mang dén
trwdng hoc. V&i nhirtng bd khung robot ¢ sén nay,
sinh vién co thé thiét k& mach cla riéng minh, va
thwe hién cac bai 1ap trinh theo yéu ciu clia mén
hoc. Trwéc khi cé thé |1ap trinh trén nhirng robot c6
kich thuwéc Ién hon thi sinh vién cé thé hoc lap trinh
thanh thao trén nhirng robot cé kich thwéc nhd
trwéc d& ndm virng phwong phap thiét ké mach va
phwong phap |ap trinh. Tuy nhién, nhuoc diém cla
viéc st dung bd khung robot c6 sén 1a sinh vién
khong thé thay dbi cAu tric va hinh dang cua bd
khung robot nay, kh6é khan trong viéc ty tao ra
dwoc mot robot theo y twédng riéng cua ban than.
Do d6, sinh vién can trang bi thém k§ nang thiét ké
ban vé robot trén may tinh, va van hanh may cat
dé cat dwoc ra cac chi tiét cla robot. Khi thiét ké
cac bd khung robot khac phuc vu hoc tap, sinh vién
cling ¢6 thé thiét ké robot st dung chét liéu 1a tAm
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mica, v&i kich thwéc nhéd gon khoang
300x300(mm) dé phu hop mang di hoc tap. Vi
khung robot dwoc ghép tr nhiéu tdm mica, nén
tdng kich thuwéc tit ca cac tAm mica sé Ion hon.
T d6, yéu cau can sk dung may cat c6 pham vi
lam viéc I&n hon kich thuéc robot d& may co thé
cat dwoc hét cac chi tiét cta robot. Trong pham vi
nghién ctru nay, nhém tac gia Iwa chon sir dung
may cat laser co thé cat dwoc chét liéu mica co do
day 3mm va pham vi [am viéc 13 600x400(mm) dé
c6 thé cat dwoc khung robot véi kich thwéc twong
dwong cac robot co ban & trén.

3. Cac thanh phan chinh cta may cat laser
3.1. B4 didu khién TL-3120

o = o

TL-3120

=

File Bax Orig T

- . .

%A b8
« & ]
(Ve

Hinh 6. Bd diéu khién TL-3120

B diéu khién may laser TL-3120 |a mot thiét
bi quan trong trong viéc diéu khién may laser (Hinh
6). N6 dwoc sir dung dé diéu khién cac chirc ndng
clia may laser nhw tan sb va mat dd nang lwong
clia tia laser, 6 phan giai va téc do cét,... Bo diéu
khién nay gip cai thién dd chinh xac va hiéu suét
clia qua trinh cét, khéc, khoan va mai bang laser
trén nhiéu loai vat liéu khac nhau nhw kim loai, g,
nhya, thay tinh, vat liéu composite,... [7]

B& diéu khién dwoc trang bi mét bang diéu
khién man hinh LCD va cac nut diéu khién dé
ngwdi dung co thé dé dang thiét lap cac théng sb
can thiét, bao gébm téc dd, cong suét, dd day vat
liéu va cac thong sb khac.

B diéu khién may laser TL-3120 ciing dwoc
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tich hop nhiéu tinh nang bao vé, bao gdm ca tinh
nang bao vé chéng qua ap, bdo vé qua nhiét va
bdo vé khéi ddng mém, giup bdo vé may va ting
dé bén cua thiét bi.
3.2. Ong phéng laser CO2 60W

May cét laser dwoc trang bi 6ng phéng 60W
C60 c6 nhiém vu dé phong ra tia laser cat vat liéu,
v&i cac théng sé nhw sau:

Bang 1. Thong sé 6ng phéng laser [8]

Cong suét 60 (W)
Chiéu dai 1200 (mm)
Pudng kinh 50 (mm)
Dong dién khéi dong 5 (mA)
bién ap khdi déng 22 (kV)
Dong dién lam viéc khuyén nghi 18 (mA)
Dién ap lam viéc 16 (kV)
Khéi lwgng 6ng 1.44 (kg)

3.3. Hé théng gwong va thau kinh

Hé thdng gwong gitp phan xa, thay dbi
hwéng phong tia laser tv dng phéng laser dén vat
can cat; thau kinh gitp héi tu chum tia laser thanh
mot diém, gilp tia laser cé thé tap trung nang
lwong dé cat vat thé. May laser can 3 gwong phan
xa va mét thau kinh (Hinh 7).

Tia Laser

e g =l =

(

Gudng phan xa

v

\ 4

Gudng phan xa 2(\ w‘ Gudng phan xa 3

\ 4

Ga dd théu kinh — ]

r-.‘i,‘:I Thau kinh hdi ty tia Laser

Vit ligu E%{::Mét bén miy Laser

Hinh 7. So d6 b6 tri hé théng gwong, thau kinh
Pé ga dwoc guwong va thau kinh cb dinh chac
chan, can st dung bd ga gwong gan cb dinh vao
khung may (Hinh 8).
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Hinh 8. B4 ga guwong, thau kinh
3.4. bong co bwéc va driver
May cét laser str dung ddng co bwdc nema
17 dé c6 thé diéu khién chinh x&c vi tri di chuyén
dén diém can cat, tir d6 co thé cat dwoc dwong cat
chinh xac theo ban thiét ké. Pong co buéc duoc
diéu khién théng qua driver TB6600 (Hinh 9).

=

Hinh 9. Béng co bwéc va driver
V6i viéc str dung driver TB6600, chi can st

———v————— «{[__ GngphongLasercoa M dung 2 hodc 3 chan tin hidu didu khién tir bo didu

khién dé co thé diéu khién dwoc chiéu quay, toc d9,
vi tri cia dong co budc [9].
Bang 2. Théng sb driver TB6600 [9]

Dién ap dau vao 9-42 (V)

Dong dién dau vao 0-5.0(A)

Dong dién dau ra 0.5-4.0(A)

Cong suét tbi da 160 (W)

Khéi lwong 0.2 (kg)

Kich thuwéc 96 x 56 x 33 (mm)

3.5. Nguén cao ap

Nguén cao ap dwoc st dung dé chuyén déi
dién xoay chiéu 220V sang dién moét chiéu dién ap
cao, cap cho dng phong CO2 dé thuc hién qua
trinh phong dién trong méi trwdng khi CO2 véi ap
suét cao dé tao ra chum tia laser c6 nang lwong



JSTT 2025, 5 (1), 1-9

I&n. May cat laser str dung bd ngudn laser MYJG-
80W.
Bang 3. Thong s6 bd nguén laser MYJG-80W [10]

Co6ng suét 80 (W)

Dién ap dau vao 220 V AC

Dién 4p dau ra 26 kV DC

Dong dién dau ra 28 (mA)

Tubi tho 10000 gi©

DKich thuoc 197 x 161 x 91 (mm)
Khéi lwong 2.3 (kg)

4. Nghién clru cac rng dung cia may cat laser

May cét laser cé thé dwoc (ng dung cu thé
trong cac bai thwe hanh vé thiét ké, ché tao khung
robot hodc khung vé cho san phdm. Sinh vién
dwoc trai qua cac bwédc hoc thwe hanh nhw sau dé
ra dwoc san pham cubi cung:

- Thiét ké ban vé trén cac phan mém thiét ké
co khi nhw Solidworks.

- T phdn mém thiét ké, xuét file cat dxf dé
ra cac dwdng cét.

- Thiét lap thong s6 trén phan mém Lasercad.

- Van hanh may cét laser.

- Lap rap hoan thién.
4.1. Ung dung trong thiét ké ché tao khung
robot

Yng dung may cét laser, sinh vién co thé
thwe hién cac bai thwe hanh vé thiét ké, ché tao
khung robot v&i kich thwéc va chire nang linh hoat
theo yéu cau dé bai, khdng bi gi¢i han b&i cac bd
khung co san.

- Bwéc 1: Thiét ké ban vé trén phan mém
Solidworks (Hinh 10).

CIE A IR

Vi | Moty |

Hinh 10. Thiét ké robot trén Solidworks
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- Bwére 2: Xuét file dxf dé ra cac dwdng cét

(Hinh 11).

 orawng v

Hinh 11. Xuét file dxf tir Solidworks
- Bwéc 3: Thiét 1ap thong sb cét trén phan
mém Lasercad (Hinh 12, 13, 14).
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Hinh 12. Nhap file ct sang phdn mém Lasercad
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Hinh 13. Thiét |1ap thong sb cat
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Hinh 14. Tai file thiét 1ap xuéng mach diéu khién
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- Bwéc 4: Van hanh may cét laser (Hinh 15,
16, 17)

Hinh 20. L&p rap déng co v&i bd khung

—— Ly - 3

Hinh 16. May chay cét theo thiét ké

Hinh 17. Két qua cac tAm mica sau khi ct
- Bwée 5: Lap rap hoan thién (Hinh 18-21) =
aney ot Hinh 21. Lap rap hoan thién banh xe va mach
Nhw vay, sau khi thiét k& va van hanh may
cat laser, sinh vién da ché tao dwoc mot mé hinh
robot theo y twdng clia ban than. Day la mét vi du
vé ché tao khung robot di chuyén da hwdng bang
banh xe mecanum, tich hgp cam bién siéu am do
quang dwong, sinh vién co thé si dung robot nay
dé thwc hanh tiép cac bai hoc ctia mén hoc Ky
thuat vi didu khién vé 1ap trinh robot di chuyén. Trén
Hinh 18. Lap rap bd khung xung quanh co s& da ché tao thanh céng moét robot theo y
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twéng ban than, sinh vién cé thé van dung may cat
laser dé ché tao thém nhiéu robot véi cac chirc
nang khac nira.
4.2. ng dung trong thiét ké, ché tao khung vé
san pham

Qua mén hoc Ky thuat vi diéu khién va Db an
Ky thuat vi diéu khién, sinh vién dwoc thwe hanh
thiét ké ché tao cac mach dién t&r hoat dong theo
chirc ndng yéu cau, tuy nhién sadn phadm con don
so va chwa cé khung vé bao vé (Hinh 22).

e

= (F0 0
. |@.0.0.

Hinh 22. Mach ddng hd thoi gian thuc

Sinh vién c6 thé tiép tuc cac bai thwc hanh
&ng dung may cét laser dé thiét k&, ché tao khung
vé béng mica cho cac san phdm nay, giup san
phadm dwoc dep va chac chan hon (Hinh 23, 24,
25). Cac buwéec thye hién ciing twong ty nhw muc
4.1 nén phan nay tac gid khong trinh bay chi tiét
cac buéc thue hién niva ma chi dwa ra két qua ché
tao cudi cung.

Hinh 24. L4p rap mach déng ho véi tAm mica
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Hinh 25. San phadm hoan thién
4.3. 'ng dung trong cong doan cat khac logo
Sau khi ché tao khung vé cho s&n pham, sinh
vién co thé tng dung may cét laser trong cac bai
thwe hanh vé cét khac logo 1&én khung vé sén pham
(Hinh 26, 27).

Hinh 27. Két qua hoan thién
5. Két luan
Trong ndi dung nghién clru nay, nhém tac gia
da trinh bay mot sé két qua nghién ctru vé quy trinh
tng dung may cét laser trong viéc:

- Ché tao b6 khung robot béng mica linh hoat
theo chilrc nang va y twéng cua ban than.

- Ché tao khung vé san phdm nham tang d6
thAdm my va do an toan cho san pham.
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- Cét khéc logo 1én khung vé san pham.

Ngoai ra, may con co thé (rng dung vao mot
sb cong doan nhé trong viéc ché tao robot nhw: ché
tao ra tAm ga dong co’; cac tAm ghép ndi cho cac
chi tiét ctia robot; cac tAm mica dé 1ap cam bién,
mach, man hinh, nat bAm. Két qua hoat dong cla
may cho thay céng doan cat bang may cét laser
dat dworc dd chinh xac va nhanh hon rat nhiéu so
véi thao tac cét thi cong, ngoai ra con co thé cat
dwoc cac khe nhd ma khong thé dung may cét tay
th cong dé cat duwoc.
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