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THIET KE CHE TAO MACH PIEU KHIEN CDA PIEU KHIEN MAY
CNC PLASMA CP2060

MAKING CDA CONTROL CIRCUIT TO CONTROL CNC PLASMA CP2060 MACHINE

Ng6 Tan Théng®, H6 Tran Anh Ngoc?, T T4n Trung Diing®
1Dgi hoc Pa Nang; ngotanthong77@yahoo.com
2Trirong Cao dang Coéng nghé, Dai hoc Da Nang; anhngoctr@yahoo.com
3Céng ty TNHH Chdu Da

Tom tét - Nham dap (rng nhu cau thi trudng gia cong co' khi, ching
t6i da tlen hanh nghién ctu thiét va ké ché tao ta didu khién cho
méay cét CNC plasma CP2060. Két qua nghlen ctu nhdm tao ra
cac san phadm, huéng dén Viét Nam ty san xuét cac trang thiét bi,
g6p phan phét trién cong nghé mai dap ng dwoc nhu cAu san
xuat hién nay. Ching t6i da thiét ké, ché tao thanh cong ta didu
khién CNC Controller hd trg diéu khién gla cong cho may cét thép
tAm Plasma. B diéu khién lam viéc kha &n dinh, c6 kha n&ng chiu
rung déng tbt, chéng nhiéu t&r ngudn Plasma, didu khién va da p
ung dong hoc dam bao cac yéu cau dat ra. Kich thwéc ta didu
kh|en c6 kich thwde nhé gon (500mm x 300mm x 650mm), dugc
gén truc tlep trén bang trwot ciia may cat nén tiét kiém khong gian
lam viéc ctia may. Bai bao trinh bay viéc (rng dung vi diéu khién ho
Atmega128 két hop véi bo diéu khién Machs3 thiét Iap chu trinh 1am
viéc kin didu khién dau cat Plasma trén may CNC Plasma CP2060.

Tir khoa - nguén Plasma; mach diéu khién kin; diéu khién CNC;
bo diéu khién Mach3; mach diéu khién Atmegal28.

1. Pat vin dé

Tu dong hda qué trinh san xuat la mot trong nhiing yéu
cau buc x(c hién nay ddi vai cac doanh nghiép san xuat
trong va ngoai nu6c & hau hét cac linh vuc. Doi Véi linh
VuC san xuat co khi thi day 1a mot trong nhiing yeu cau cap
thiét nham tién dén “tang ndng suét, nang cao chit luong,
ha gia thanh san phdm”. Nhiéu doanh nghiép hién nay da
va dang dau tu dé ddi maéi cong nghé, tng dung cong nghé
cao, cdng nghé tién tién nhim nang cao ty dong hoa trong
san xuat. Tuy nhién, do han ché vé kha ning tw nghién ctu
c6ng nghé mai, nang luc von dau tu gap c6 nhiéu kho khan,
dan dén cham déi mai cong nghé.

Nhu cau vé may gia cong chinh xac CNC phuc vu san
Xuét 1 rat I6n, tuy vay hau hét cac doanh nghiép ¢ nuéc ta
hién nay déu sir dung may CNC chi yéu la nhap khau tir
nudc ngoai véi kinh phi kha cao. Qué trinh gia cong cét kim
loai bang khi Plasma hién nay & nudc ta da phan thyc hién &
dang thu cong, béan tu dong nén ngudi the phai tiép xuc truc
tiép tai khu vire 1am viéc dan dén mat an toan, anh huong toi
sic khoe nguoi lao dong do mai trudng bi 6 nhiém nang boi
(khoi doc, birc xa hd quang, bic xa dién tir,...). Nén diéu
khién gian tiép qua trinh 1am viéc 1a bién phép hiru hiéu nhit,
thiét bi gia cong duoc dit trong moi trudng kin dam bao vé
sinh, méi truong 1am viéc an toan tuyét dbi cho cong nhan,
chit luong san pham duoc nang cao do ty dong hda qué trinh
gia cong. Bén canh do trudc tinh hinh hoi nhap véi nén kinh
té thé gidi cung vé6i su canh tranh manh mé tir cac nha san
Xuat nudc ngoai. Pidu nay doi hoi cac nha san xuat trong
nudc can phai nang cao ning luc canh tranh ciia san pham
hon nita bang cch cai tién va dau tu may moc, trang thiét bi
an toan, bao vé stc khoe cho ngudi lao dong dé phuc vu san

Abstract - In order to satisfy the demand of mechanical processing
market, we have studied and designed a control cabinet for CNC
plasma CP2060 cutter. The study aims to create products,
orienting towards manufacturing equipment, contributing to
developing new technology meeting the current manufacturing
demand. We have successfully designed and made a CNC
Controller to support the control processing for steel sheet Plasma
cutter. The controller can operate quite stably, can suffer vibration
and anti-interference from Plasma source well, and can control and
kineticly meet with set requirements. The Controller has a small
size (500mm x 300mm x 650mm), directly fixed to the conveyor of
the cutter to save work space for the machine. The article presents
the application of Atmegal28 microcontroller combined with
Mach3 controller to set a close working schedule of controlling
Plasma cutter head of CNC Plasma CP2060.

Key words - Plasma source; Close control circuit; CNC control;
Mach3 control set; Atmegal28 control circuit.

xuét. Pac biét trong tinh hinh hién nay, luc lwong lao dong
c6 tay nghé trong linh vyc gia cong co khi dang thiéu hut
tram trong. Chinh vi diéu nay, nén van d& dat ra cho céc
doanh nghiép ching ta la phai nghién ctru phét trién, tng
dung, trién khai cAc méay maéc tu dong phuc vu mét phan
cdng viéc trong qué trinh san xuit nham nang cao hiéu qua
kinh t&, gop phan phat trién kinh té nudc nha 1a didu hét sic
can thiét, va day ciing 1a 1y do chinh dé chdng tdi tién hanh

Hinh 1. So'd6 nguyén 1y CNC Controller

nghién ctu thuc hién dé tai nay.

Bo diéu khién ching tdi ché tao xur dung CPU 1a bd vi
xir Iy AVR dong ATMEGA128. Bugc nhiing chwong trinh
dé thuc hién chirc nang nhu bo CNC controller. CNC
controller do chiing tdi ché tao co chiic giai ma lénh, dua
ra tin hiéu va khuéch dai chuyén thanh tin hiéu xung diéu
khién dong co chay cac truc X, Y dén toa do lap trinh turong
(ng, bén canh d6 bo diéu khién nay con thyuc hién chic
nang ty dong diéu chinh do cao mo cit theo bé mat nhip
nhd cua vat cit. Viéc st dung vi xu ly dong Atmegal28
vao bo didu khién CNC controller ching toi da khéc phuc
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hoan toan céc van dé gay nhiéu trong qua trinh diéu khién
may | cét bang ngudn Plasma, dan dén chat luong gia cong
c4t tAm tét hon, noi suy cac truc tao hinh chi tiét chinh xéc,
khéc phuc céac nhuoc diém ma cac dong may CNC Plasma
hién nay hay vap phai (Hinh 1).

2. Thiét ké mach diéu khién CNC Controller
2.1. Nguyén Iy diéu khién by CNC Controller

Méy CNC Plasma gém c6 2 phan chinh: May CNC va
bo ngudn phét ra tia Plasma (goi tat 1a ngudn Plasma), lam
viéc theo nguyén Iy may CNC dién hinh. Bo diéu khién la
bo may vi tinh cai dat phan mém diéu khién CNC dé diéu
khién chuyén dong ciia dong co va dan dau cét dich chuyén
cac truc X, Y noi suy duéi dang 2D, dugc bién dich bai
phan mém CAD/CAM va dugc tiéu chuin hoa theo Ma
Iénh M-G code [1].

Do cao dau cat Plasma duoc diéu khién doc 1ap theo cam
bién nhan dién d6 cao mo Plasma so vai vt cit. Trong qua
trinh dich chuyén dau cit, ngudn Plasma phét ra tia Plasma,
ct vat cét theo bién dang duoc lap trinh. Mach3: La mot
phan cua bo diéu khién (Controller CNC). Tién diéu khién,
thyc hién chirc ning chuyén file “G-code” thanh ma may.
CDA controller: La mot phan cua bo diéu khién (Controller
CNC), thuc hién chtic nang giai ma Iénh dua ra tin hiéu va
khuéch dai chuyén thanh tin hiéu xung diéu khién dong co
truc X, Y dén toa do tuong ng. Bo diéu khién nay con thuc
hién chtc niang ty dong diéu chinh d6 cao mo cat theo bé
mat cua vat cat. Hé driver servo cua truc X, Y, Z diéu khién
dd chinh xéc vi tri va toc do cit Plasma, Hinh 2.

2-Mach3 3-CDA Controller

4-Driver truc

Hinh 2. So d6 CNC Controler

Hé diéu khién CNC do chuing tdi thiét ké cd két hop giira
Mach3 va CDA controller. Mach3 1a phan mém héng Artsoft,
thyc hién chirc nang chuyén file “M-G-code™ thanh ma may.
CDA controller 1a bo diéu khién cua ching tdi ché tao, diing
CPU la bo vi xtr 1y PIC dong 18F4620. Buoc nhing chuong
trinh ma thuc hién chic ndng bd CNC controller: Giai ma 1énh
duwa ra tin hidu va khuéch dai chuyén thanh tin hiéu xung diéu
khién truc X, Y dén toa d6 twong tng va ty dong diéu chinh
d6 cao mo cét theo nhap nhd cua vat cét.

2.2. Mach diéu khién

Mach diéu khién chiing t6i xay dyng c6 nhimg déc tinh
nhu sau: Toc do xur ly va do 6n dinh cao, bf) nho ram, rom,
eeprom tuong doi 16n, ¢6 kha nang ghép noi may tinh, giao
tiép LCD, ¢6 ban phim trén 40 nat, cé thoi gian thuc, két
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Hinh 3. So do nguyén Iy mach diéu khién

ndi 1/0, ¢ kha nang didu khién noi suy céc truc, c6 hién
thi chuong trinh diéu khién [1], Hinh 3.
3. Chon linh kién va ché tao mach diéu khién
3.1. Vi diéu khién trung tam

Véi yéu cau tc do xir Iy nhanh, d6 6n dinh cao, bd nhé
ram, rom 16n, ¢6 nhiéu I/O dé két ndi vai cac thanh phan
trong h¢ diéu khién nén ¢ day chang t6i chon vi diéu khién
ho AVR ATMegal28 lam vi diéu khién cho bo diéu khién
trung tam, vi loai xur Iy nay c6 nhiing wu diém c6 kha ning
dap tmg dugc diéu kién 1am viéc cua may dat ra 12 toc do
nhanh va kha niang chong nhiéu tét [5]. Bac tinh ho vi xir
ly nay 1a: xay dung trén cau tric RISC, téc do xir ly lénh
16 triéu lénh trén gidy, 128Kbyte bo nhd chuong trinh, 64
chan, ¢6 chuan giao tiép SPI, Hinh 4; Hinh 5 [5].

54-lesd, Thin (1.0 mm) Plastic Quad Flat Packsgs
(TQFP), 14x14mm body, 2.0mm footprint, 0.8mm pitch.
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Hinh 5. So' d6 mach diéu khién trung tam
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3.2. Vi diéu khién thc hign néi suy cac truc

_Ciing twong ty nhu vi diéu khién ATMegal28, & h¢
dieu khien ngi suy cac truc co chuyén dong tron, déu, xu ly
chuong trinh nhanh chdong, cho hién thj théng s6 1én man
hinh LCD, Hinh 6 [5].
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Hinh 6. So d6 mach diéu khién néi suy

3.3. Ché tgo mach diéu khién

Trong tai liéu [6,7] hudng dan cach xay dung két cau co
ban ciia may didu khién tu dong CNC. Trén sé tinh nang va
nhiém vu cua cac bo phan trong hé diéu khién CNC
Controller, chiing t6i thiét lap so d6 nguyén ly tong thé cho
bo didu khién CNC Plasma, Hinh 7. Mach CNC Controller
thiét ké dua trén nén vi diéu khién 8 Bit AVR. Mach thiét ké
chéng nhiéu cao vai bo ngudn xung, va ngd vao ra duoc cach
ly bo dém céch ly quang. Mach diéu khién chinh dugc chiing
t6i ché tao ¢6 kha ning lam viéc tét trong moi truong nhidu
cao, moi truong Plasma, chiu rung déng lon khi cé luc va
dap hay rung dong tao ra do di chuyén ban may ct, Hinh 8.

Hinh 8. Mach diéu khién chinh

4. Lap trinh diéu khién CNC Controller
4.1. Ldp trinh cho vi diéu khién

Hién nay viéc lap trinh cho vi diéu khién dugc thyc hign
trén kha nhicu ngon ngit khac nhau chang han nhu
Assembly, C, C++, hay lap trinh bang do hoa... O mach
dieu khien nay ching ti xtr dung ngon ngir lap trinh C dé
thuc hién viét chuong trinh cho vi diéu khién ho ATM tich
hop trong mach diéu khien CNC Controller [2]. Chuong
trinh x4y dung dugc trich doan nhu sau:

#include <mega8.h>
#include <delay.h>

#include <alcd.h>
#include "lcd_4bit.h"
#define MOSI PORTD.5

#define MISO PINC.1
#define CS PORTC.0
#define CLK PORTD.7

return OKk;

void Beep(unsigned char So_Lan){
unsigned char i;
for (i=0;i<So_Lan;i++){
Buzz=1;
delay_ms(100);
Buzz=0;
delay_ms(100);
}
}

Sau khi nap chwong trinh vao mach diéu khién CNC
Controller. H¢ diéu khién may két hop giita phan mém
Mach3 (giai mad tap lénh ¢ dang G-M code) va CNC
Controller thuc hién diéu khién noi suy cac truc ban may,
tat ca dwoc thé hién trén man may tinh, Hinh 9 [4].
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Hinh 9. Giao dién trén Controller

4.2. Chay chwong trinh gia cong

Str dung phan mém CAD/CAM thiét ké va ty dong bién
dich chuong trinh dieu khién may gia cong cat thép tam tu
dong, duoc viég dué[ dang méa Iénh M-G code. O day ghﬂng
toi s dung phan mém chuyén nghiép Mastercam dé thiet
lap bién dang gia cong cho may cat Plasma, thé hién
chuong trinh mau nhu sau [3]:

%

0O0000(CUT 6 LI)

(DATE=DD-MM-YY - 17-01-15 TIME=HH:MM -
22:50)

(MCX FILE - CADOCUMENTS AND SETTINGS\FF\
DESKTOP\MODEL 2\CUT 2 TYPE.MCX-5)

(MATERIAL - ALUMINUM MM - 2024)

Tl

N100 G21
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N102 GO G17 G40 G49 G80 G90
N104 T1 M6

N106 GO G90 G54 X139.75 Y70.
N108 G43 H2 Z21.

N110 G1 Z17.11 F200.

N112 G3 X70. Y139.75 1-69.75 JO. F800.
N114 X.25 Y70. 10. J-69.75
N116 X70. Y.25169.75 JO.

N118 X139.75 Y70. 10. J69.75
N120 G1 Z15.22 F200.

N300 GO Z100

N302 M2

%

5. Két luan

Céc tac gia da hoan thanh viéc thiét ké va ché tao ta
diéu khién CNC Controller hd trg diéu khién gia cong cho
may cat thép tam Plasma. Bo diéu khién lam viéc kha on
dinh, c6 kha ning chiu rung dong tét, chong dugc nhidu tir
nguon Plasma, diéu khién va dap tmg dong hoc dam bao
cac yéu cau dat ra. Kich thudc ta diéu khién co kich thude
nhé gon (500mmx300mmx650mm), dwgc gan truc tiép
trén bang truot ciia may cit nén tiét kiém khong gian 1am
Viéc cua may.

Nhom nghién ciru d thuc hién viét kha nhiéu chuong
trinh diéu khién may gia cong tao cac bién dang tir don gian

dén phic tap, tit ca cho chat lwong san pham gia cong dép
ung yéu cau dat ra, Hinh 10.
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Hinh 10. Mady cdt CNC Plasma
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