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KY THUAT - CONG NGHE

THIET KE VA CHE TAO MAY CAT CNC BANG TIA PLASMA

NGO HOAI NHIEM!*, NGUYEN DUY PHUONG?, CAO VAN THI?
Tém tit

dy cdt bang tia plasma duoc thlét ké va ché tao bang cdch sir dung
Mchum tia plasma d@é gia cong cat May c6 thé gia cong trén cdc logi
vét liéu khdc nhau nhw sdt tam, ong sdt tron va sdt hop. Nghién
civu nay da trinh bay ba phwong dn thiét ké mdy nhir I Phirong dn 1 (dong
co buée + truc vit me dai éc thuong), Phwong én 2 (dong co servo + truc vit
me dai 6c¢ bi) va Phirong dn 3 (déng co bude + truc vit me dai ¢ bi). Dya
vao cdc va nhwoe diém ciia cdc phwong dn nay Phuwong an 2 dwoc chon
Vi t6i wu nhat véi diéu kién kinh phi va trang thzet bi hién co. Theo phuong dn
thiét ké 2, ban vé ché tao cdc chi tiét ciia may cdt plasma CNC da dwoc thiét
ké bang phan mém Autodesk Inventor 2020 véi cdc théng sé kich thuée va
cdc yéu cau kj thudt dé cé thé ché tao mdy cdt bang tia plasma hoan chinh.
Két qua mé hinh thir nghiém chay bang phan mém Mach3 cho thdy mdy cdt
plasma CNC véi khéng gian lam viéc 1000 x 800mm dam bao hoat dong an
toan va dat cdc yéu cau ky thugt. Vi vay, mdy cdt CNC nay cé thé mang trumg
bay va phuc vu giang day.
T khoa: CAD/CAM/CNC, may cdt Plasma, Mach3, vit me, mé phong.

Abstract

The plasma cutting machine was designed and manufactured using a
plasma beam for cutting. The machine can cut on different types of materials
such as sheet iron, pipes and tubes. This study presented three design options
such as Option I (Stepper motor and normal screw), Option 2 (Servo motor+ball
and roller screw) and Option 3 (Stepper motor+ ball and roller screw).
Based on the advantages and disadvantages of these options, Option 2 was
chosen because it was the most optimal for the existing budget and equipment
conditions. According to Option 2, the technical drawings for CNC machining
were designed using Autodesk Inventor 2020 software with the dimensions and
technical requirements to be able to build the CNC plasma cutter completely.
The simulation test results on Mach3 software showed that this machine with
a working area 1000 x 800mm ensured safe operating conditions and met
technical requirements. Therefore, this CNC plasma cutting machine can be
used for display and teaching purposes.

Keywords: CAD/CAM/CNC, Plasma cutting machine, Mach3, vitme,
assembly
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1. Gidi thi¢u
1.1. Muc dich thiét ké va ché tao may
cit plasma

Hién nay may cit plasma CNC duoc str
dung phd bién trong linh vuc co khi ché tao.
May cat Plasma CNC la thiét bi hoat dong dya
trén qua trinh s6 hoa, hé théng diéu khién tu
dong s& di chuyén mo cat theo ban v& mau
da duoc cai dat san trén may tinh. Nho do,
loai may cit nay c6 thé giup qua trinh cit khic
kim loai tr& nén nhanh chéng hon nhung van
dam bao duogc d6 chinh xdc ctia san pham cudi
cuing. Méy cét plasma CNC c6 thé thay thé con
ngudi cit ra nhiéu hinh dang phuc tap. Tuy
nhién cac may cit plasma CNC cong nghiép
c6 gia thanh rat dit, cac co so dao tao va céac
xudng gia cong nho kho ¢ didu kién kinh phi
dé trang bi.

Déi voi qua trinh ¢t Plasma thi viée tiép
xuc truc tiép véi ving gia cong 1a cuc ky nguy
hiém, mat an toan va anh hudéng toi strc khoe vi
moi truong bi 6 nhiém nang (khoi doc, buc xa
hd quang, btrc xa dién tu,...), nguy hiém cho
mit, da, phéi. .., tai nan vé phong do kim loai
noéng chay vang ra, dién giat. Nén diéu khién
gian tiép 1a bién phap hiéu qua nhat. May s&
duoc dat trong moi truong kin dé dam bao vé
sinh moi truong lam viéc cho cong nhan.

1.2. Muc tiéu va cach tiép can

- May dugc ché tao nham phuc vu viéc
giang day hoc phin “Cac phuong phap gia
cong dac bigt” cua chuyén nganh Cong nghé
k¥ thuat co khi.

- May duoc sir dung dé phuc vu cong tac
quéng ba tuyén sinh ciia Truong va trung bay
tai cac Hoi nghi trién 1am theo cong nghé 4.0.
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May ciing duogc sir dung dé cit cac mau trung
bay va qua luu niém.

- Céu tao ciia may khong qua phuc tap,
nguoi s dung dé van hanh va qua trinh bao
tri bao dudng cling thuan lo1.

- Tuy may 12 m6 hinh nhung né cé day
dua tinh nang gia cong nhu may cong nghiép
tao nhiéu mau ma da dang.

- Giao dién phan mém str dung than thién,
d¢ hiéu va de¢ thao tac.

2. Phwong tién va phwong phap nghién
cuiru
2.1. Phwong tién nghién ciru

Chung t6i da tién hanh khao sat, tham
quan cac may hién co trén thi truong va trén
internet. Dya vao nhitng ddc diém plasma, yéu
cau kich thude khé khéc, cit plasma. Ké thira
cac nguyén ly, ly thuyét tinh todn cua may.
Dua vao diéu kién, co s& vat chét hién ¢6 cua
truong Pai hoc Cuu Long.

- V& phuong phép, chiing t6i tham khao
va tong hop tai liéu tir cac ngudn khac nhau cé
lién quan dén may cit bang tia plasma. Tinh
toan, thiét ké cac chi tiét hodc cum chi tiét theo
nguyén li va cac thong s co ban. Lwya chon mo
hinh thiét ké va so d6 dong hoc. M6 phong va
danh gia thiét b trén may tinh.

- Pham vi nghién ctru, thiét ké va ché tao
dugce may cat bang tia plasma CNC véi kich
thude gia cong 1000 x 800 (mm).

2.2. Phwong an nghién ciru

Trén co s& phén tich nguyén ly hoat dong
ct bang tia plasma, tham khao cac loai méy ct
plasma hi¢n cé trén thi truong, chiing t6i da dua
ra ba phuong 4n thiét ké may cit bang tia plasma.



Uu va nhuge diém

- Uu diém: La cdu tao may don gian hon, gia cong lap
Truc | ghép céac chi tiét cia may dé dang hon, do cimg viing cao
Phuong | Dong | vitme | hon.
an 1 cobudc | daidc | - Nhwee diém: Khong gian 1am viéc ciia dau plasma bi
thuong | gi6i han, néu theo phuong 4n nay thi khi ban may dich
chuyén s& chiém mét dién tich 16n.
Uu diém: c6 tinh da nang, khong gian 1am viéc cua dau
cit plasma 10'n c6 thé thiét ké cai tién thém dau phay, cét
i bong | Truc Vli'[ plasma dat ¢ dinh trén be may dé c6 thé tién phay két
An 2 co me dai hop, do dé co t‘he nang cap 1én thanh n}ot trung tarp CNC
servor oc bi | nhiéu truc, nhiéu tinh nang, chi phi ch¢ tao thap, lap rap
dé dang.
- Nhwoe diém: khi tryc Y di chuyén c6 sy rung lac.
- Uu diém: Cho két cidu may nho gon va mang tinh cong
o | S Truc Vli'[ nghé cao hon so v6i phuong an phéi di chuyén theo mot
an 3 cobuse | ° dgl AL 2 :
o0cbi | - Nhuwgc diem: Phuong an nay c6 thé gap kho khén trong
khau ché tao vi két ciu rat phuc tap.

Tir nhitng phuong an thiét ké trén ching toi quyét dinh chon phuong an thiét ké thi hai
vi pht hop véi diéu kién hién c6.

Hinh 1. So' @6 két cau ciia phwong an thiét ké.
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3. Két qua va thao luin

3.1. Két qua tinh toan thiét ké va ché

tao

- Dong co dan dong trén may CNC cho

cac truc trong thuc té 1a dong co servo voi
kha niang diéu khién chinh xé4c, dong thoi co
mot bo phan phan hdi va bu sai sb. Vi can do
chinh x4c va hiéu suit lam viéc cao va phai
dan dong tbt d& didu khién.

Hinh 2. Pyng co servo

- Truyén dong may cit plasma da sd str
dung phuong phap truyén dong tryc vit me dai
¢ bi dé 1am co cdu truyén dong chinh ctia may
dam bao duogc cac yéu cdu mot may CNC &
murc d§ md hinh img dung hoc tip va lam viéc.

- Vit me duogc gin dong truc véi dong
co thong qua khép nbi, khi dong co quay, vit
me quay. Pong co va vit me gin c¢b dinh 1am
cho dai dc di chuyén doc truc vit me. Pai ¢

thi duoc gén chat vao bg phan can chuyén
dong, (truc X, Y) tdc do di chuyén phu thudc
vao tde do dong co va budc ren cua truc vit,
mot vong quay ciia dong co s& lam cho dai bc
dich chuyén mét doan bang budc ren truc vit
me, vi vay tde do di chuyén cua bd phan truot
0 phuong 4n nay la cham va c6 d¢ chinh xac
khi chuyén dong khong cao vi c6 do ro cia
dai dc. Dung dong co c6 bude goc cang nhod
thi d6 chinh x4c di chuyén cang cao.

Hinh 3. Truc vit me - dai dc bi
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Hé thong dan dong: phuong an cho hé théng dan huéng nhém thiét
Do may cit Plasma c6 cong sudt cit cao, K€ lwa chon ¢ ddy la hé thong thanh truot tron
lyc cit sinh ra trong qua trinh gia cong 16nnén  két hop voi gbi truot bi.

12 12
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Hinh 4. So' 6 lwc tac dung Ién truc truwot

- Céc chi tiet khac cua may cat plasma

Hinh 6. Thanh trwot tron cé vat li€u thép C45.

Hinh 7. Gbi d& thanh trugt Hinh 8. Pai éc bi
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Hinh 9. Khép ndi dong co Hinh 10. Truc vit me

Hinh 11. V6 nhom Hinh 12. G6i BK12

Hinh 13. G6i BF12 Hinh 14. Pong co servo
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Sau khi tinh toan va chon céc chi tiét, ching t6i da tién hanh mé hinh héa may cét trén
phén mém Inventor 2020 va may da dugc ché tao.

Hinh 15. M6 hinh héa trén Invertor Hinh 16. M4y cit plasma hoan thién

- Kiém tra hoat dong ctia may

Thtr nghiém cat mot sO san pham
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Hinh 17. Cit san phiam hoa viin trén thép tim
3.2. Thao luan
Tir nhitng 1an khao nghiém, ching t6i c6 mét s6 nhan xét nhu sau:

- Cit trén tAm kim loai tir 1-2 mm chon cong suat plasma khoang 20% dén 30%, toc do
ttr 500mm/p dén 1000mm/p tuy theo chung ta mudn cit nhanh hoic chdm va nét cit c6 can
min hay tho.
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- Cit trén tam kim loai tir 5-10 mm chon cong suét plasma khoang 30% dén 100%, toc
d6 tir 1500mm/p dén 2000mm/p tiry theo chung ta mudn cat nhanh hodc chdm va nét cit co

can min hay tho.

- Trong qué trinh cat plasma chiing ta phai deo mét kinh bao ho.

Tir két qua thyc nghiém chiing toi dwa ra bang thong sé hoat dong ciia méy:

Cong suat dau plasma

7.9 KVA, (tiy thudc vao ngudn cit)

Lam mat Bang nudc
Kich thudc may 1200 x 1000 x 700 mm
Pham vi lam viéc 1000 x 800 mm

Hé théng diéu khién

Pham mém Mach3, may tinh

Toc dd cat

0-2000mm/ph

Do day vat liéu cit dugc | 5-10mm

Do chinh xac 0.2mm

Dién ap 220v-50hz

Céc dinh dang ho trg DXF, BMP, JPG
Trong lugng may 125 kg (ca dong co)

4. Két luan va dé nghi
4.1. Két luan

- Sau hon sdu thang thuc hién véi sy hd
trg ctia phan mém Autodesk Inventor 2020,
chung t6i da thiét ké va ché tao thanh cong
may cét bang tia plasma.

- Qua trinh khao nghiém cho thdy may
hoat dong tdt va dat cac yéu cAu k¥ thuat da
dat ra. May chay on dinh, lam viéc ém va it
tiéng 6n, may gia cong dugc trén cac vat licu
sat, thép va inox.

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

- Chiéc may nay c6 thé trién 1am theo
cong nghé 4.0.

- C6 thé chuyén giao chiéc may nay dén
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cac co sO gia cong co khi.

- C6 thé cat ra dugc san pham vai nhiéu
hinh dang khac nhau.

- San pham c6 thé dem di trung bay va
sir dung trong cudc sdng hang ngay.

- Hiéu qua kinh té: Viée ap dung may
moc thiét bi day chuyén vao qua trinh san xuat
gitip tiét kiém duoc thoi gian, giam sé luong
nhan cong gop phan tiét kiém duogc chi phi,
ha gia thanh san pham. Giup cac xudng co
khi bén ngoai gia cong dd my nghé tiét kiém
duoc khoang tién rat 16n khi phai dau tu may
cét plasma CNC tir nude ngoai.

- Do may c6 kich thude nho dé lap rap
gia thanh thip nén c6 thé dap tmg dugc nhu
cdu str dung cua cic co s gia cong co khi nho.
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- Hiéu qua k¥ thuat: cai tién kich thudc,
chi phi ché tao thp, nang suit cao va dé sir
dung phi hop vai tat ca moi ngudi va ¢ day
du cac chirc nang ciia mot may cat CNC.

4.2. Pé nghi

- Nghién ctru thiét ké thém phan nhan
tin hiéu Bluetooth, WIFI dé may khong can
day tin hiu.

- Nghién ctru thém phin mach diéu
khién cac truc dé c6 thé ché tao céc may cat
CNC 4 tryc, 5 truc nham gia céng duoc trén
cac bé mat 4D, 5D.
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