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NGHIEN CU'U THIET KE BQ PIEU KHIEN TRUNG TAM CHO MAY CNC

Ding Thi Loan Phuong , Nguyén Thi Hién

Triwong Pai hoc Cong nghé thong tin & Truyén thong - PH Thdi Nguyén

TOM TAT

Vi su phat trién khong ngimg cua cac thanh tyu khoa hoc - cong ngh¢, dac biét 1a linh vuc diéu
khién s0 va tin hoc, da cho phép nhing nha ché tao méay g dung vao may khoan cit kim loai véi
cac hé thong didu khién ngay cang chinh xac hon véi tc do nhanh hon va gia thanh thap hon.

Su xudt hién ciia cac may CNC (Computer Numerical Control) ¢4 nhanh chéng thay ddi viéc san
xudt cong nghiép. Cac dudng cong duoc thuc hién dé dang nhu duong thing, cac cu tric phirc tap
3 chidu ciing dé dang thuc hién, va mot lugng 16n cac thao tic do con ngudi thuc hién duoc giam
thiéu. Viéc nghién ctru thiét ké hé diéu khién trung tim cho may CNC lam gia ting ty dong hoa
trong qua trinh san xuit véi may CNC tao nén sy phat trién dang ké vé chinh xac va chit luong.
Tir khéa: Mdy CNC , hé diéu khién trung tam, hé s6 ndi suy, chuyén dong dao, ma G-code

DAT VAN DE

May CNC 1a mot thiét bi gia cong tu dong cac
bd phén trong cong nghi€ép ma khong co su
tham gia cua con ngudi. Piu nay c6 thé boi
vi may CNC duoc diéu khién bang mét chudi
céc 1énh tir may tinh dén bd phan diéu khién
trung tdm. Nhitng 1énh nay dugc ma hoa
bang cac ma ngdn ngir 14p trinh didu khién sd.
Cac mi duoc sit dung dé 1ap trinh cho may
CNC duoc goi la G-CODE. Trong bai bao
nay, ching t6i nghién ctru va xay dung phan
mém CNC 2D véi myc dich 1a ty dong gia
cong bang cach di chuyén theo cac quy dao
trong Autocad.

TONG QUAN HE CNC CAN THIET KE [1].
Bai toan

CAu trac tdng quat cua may phay CNC 3 truc
X, VY, Z

Ban v
AUTOCAD BINCK || Mach gizo tiép
(e DXF) | —e]

Tagu .
put 11§ diu khién trung tim

Hinh 1. So' dé cdu tric
D liéu dau vao
Dir liéu ddu vao 1a ban v& cia phin mém
AUTOCAD.
Ban vé dugc luu trit dudi dang * DXF.
Hé diéu khién trung tam

* Tel: 0944 899009, Email: dangthiloanphuong468@gmail.com

B NCK c6 nhiém vu ldy dir liéu tir file DXF
chuyén sang ma G_code va quy dao chuyén
dong cho may.

Mach giao tiép phan ctng (Motion Control
Card) c6 nhiém vu chuyén mi G code
thanh tin hiéu xung vét 1i (pull) cdp cho
output dau ra (cac driver servo dé diéu
khién cac servo motor).

Output dau ra

Piu ra gdm co cac Driver servo va Servo
motor diéu khién cac truc X, Y, Z chuyén
dong dao theo quy dao nhu da 14p trinh. Xung
(Pull) tir bd diéu khién trung tim s& dua vao
cic driver servo dé diéu khién cac servo
motor theo quy dao dinh trudc.

Lap trinh by NCK[2]
Céc budc tién hanh lap trinh:

Poc dor liéu
dau vao

v

X li dor liéu

—

NOi suy dor
liéu

l

Piédu khién
théng minh

}

Xuit ra ma
G-code

Hinh 2. So d6 cau tric cia bg NCK (Numerical
Control Kernel-Phan 16i diéu khién so)
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- Lay dit lif?:u d?}u vao: dugc ldy tur file lap
trinh cia phan mém AUTOCAD (*.DXF).

- Tién hanh ndi suy dir liéu dau vao: St dung
ngo6n ngit 1ap trinh C# 2010.

- Tinh toan h¢ thong t6i wu duong di: Str dung
ngdn ngit 1ap trinh C# 2010.

- Xuat mi G-code: Sir dung ngdn ngir lap
trinh C# 2010.

Giao dién lap trinh [3].

Giao dién téng quan

s ol &a

Hinh 3. Giao dién tong quan
Trén hinh chinh 1a giao dién diéu khién trung
tam cho may CNC cho phép ngudi diéu khién
¢6 thé 1y duoc dir lidu dau vao tir file CAD,
xuit dir liu sang ma G_code, t6i vu hoa quy
dao chuyén dong, cai dit cac thong sé dau
vao cho may CNC.
M4 G-code s& duoc hién thi tryc quan tai
phan hién thi.
Muc “BAN_VE AUTOCAD” s& hién thi bién
dang hinh hoc can gia cong va quy dao duong
di ciia may sau khi da xur 1i dit liéu noi suy.
Thanh cong cu diéu khién
Nhiém vu cua thanh tién hanh ldy dit liéu dau
vao, xur i dir liéu ddu vao va cai dat cac thong
s6 ctia may CNC:

Phénthao tac | Tl uu héa | Cai gt théng s5 | Tée g

Hinh 4. Thanh cong cu diéu khién
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Phén thao tac

Nt “Mo tép tin”
Khi tién hanh 4n nat man hinh giao dién sé
hién ra nhu hinh dudi:

& T R

=T YT )

@ START (&) STOP | $€CLOS

Hinh 5. Giao dién khi nhan nit “Mo tép tin”
Giao dién léy dit liéu dau vao cua C# tuong tu
nhu cua Window rat de st dung.

Trén thanh cong cu ta 4n muc “Mé& tép tin”
giao dién s€ nhu hinh trén day khi do ta sé&
link dén file *.DXF can gia cong.

Nt “Xudt sang G_Code”

Khi tién hanh 4n nut khi d6 cac gia tri ndi suy
cua bién dang gia cong s€ dugc phan mém lap
trinh chuyén sang ma G_code va hién thi
trong giao dién “G_CODE”

Muc “Ti wu héa”

o
| ‘Phsn thao téc | T&iuu héa | Cai dat théng s6 | Tac gia

=)

Hinh 6. T6i wu héa

Trong myc nay s& co nat bam “Téi wu dit liéu”.
Khi tién hanh an nit phan mém dicu khién sé
tinh toan xu li cac dir liéu da dugc ndi suy tir do
cho ra bién dang gia cong da dugc t0i uu hoa ve
duong di sao cho ngan nhat.

Bién dang gia cong toi wu s& duge hién thi
trén man hinh “BAN_VE AUTOCAD” mau
den va d6 nhu hinh.

e v 3 ’ s R gaenys. s
Hinh 7. Hinh biéu dien bién dang gia cong toi wu




biang Thi Loan Phuong va Dtg

Tap chi KHOA HOC & CONG NGHE

181(05): 155 - 158

Muc “Cai dat thong so”

Priinthaotéc | Tdiuuhda | Céi détthing 5§ | Tac gig

\ || =
Ciidit | Update di
théng s liéu
Hinh 8. Muc cai dat théng sé
Nt “Cai dat théng sé”

Khi ta nut “Cai dat thong s&” giao dién s&
hién nhu hinh duéi:

 CALDAT THONG S8 2| E i
DIEU_KHIEN HE 8O NOI SUY
10 Tre 12 10 Duong tron
10 3 \ 0
0 Trc-Z Offset_ dudmg_tron
10 8
0 Gée_true X Lty
0 Géc_tre ¥ 10 Offset_cung tron
10 Tée B9 Dao 10 Ellipse
10 Offset Ellipse
10 Cung Ellipse
10 Offset cung ellipse
& 0K CLOSE

Hinh 9. Giao dién cai ddit théng sé
Muc cho phép nguoi lap trinh may thiét lap
cac thong s cau hinh cho may nhu hé sé noi
suy cung tron , duong tron , duong thang,
hinh chir nhat. Sau khi cai dat xong nhén nut
“OK” trén giao dién.
Nut “Update dir li¢u”
Khi ta cai dit xong cac théng s6 cho chuong
trinh ta bAm nut trén dé phdn mém cdp nhat
cac thong so0 cai dat tién hanh xt 1i di liu.
Giao dién hién thi.
Giao dién “G code”.

Giao dién G_code nhu hinh dudi day:

Hinh 10. Giao dién xudt ma G_code.

Giao di¢én nay hién thi chudi G-code cua bién
dang can gia cong

Giao dién AUTOCAD

Giao dién nay hién thi bién dang hinh hoc ctia
file CAD dir liéu dau vao va hién thi quy dao
chuyén dong khi da toi uu hoa dudng di.

Hinh 11. Giao dién xudt ban vé gia cong
Tién hanh chay phan mém Iap trinh
Sau khi 14p trinh giao dién ta tién hanh mé
phong nghiém thu két qua:

R

Hinh 12. Dit liéu dau vao AUTOCAD
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Hinh 13. Nhdn dit liéu dau vao (file DXF).
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Hinh 14. Hié:n thi dit liéu can vé trén phdn
BAN VE AUTOCAD.

S0 T WY YT I
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& me X
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Hinh 15.

Cai ddt cdc théng sé can gia cong.

SUMMARY

@starr (@ stop YcLost

7 e B h i
Hinh 16. Xudt ma G_code va t6i wu héa chwong trinh
KET LUAN
Bai bao dua ra nghién ctru tong quan vé may
CNC, hé diéu khién cho may CNC va thiét ké
bd diéu khién quy dao cho may CNC. Bai bao
chi ding & nghién ctru thiét ké bo didu khién
quy dao cho may CNC trén phan mém, lap
trinh bang ngon ngir C# va dat cac két qua
mong mudn. Pay 1a co s dé thiét ké may
CNC 4p dung trong san xut va mang lai hiéu
qua kinh té cao.
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RESEARCH DESIGN CENTER CONTROL UNIT FOR CNC MACHINING

Dang Thi Loan Phuong”, Nguyen Thi Hien

University of Information & Communication Technology - TNU

With the continuous development of scientific achievements — Technology, especially with digital
control and computerization has allowed machine builders to apply to metal cutting drills with
increasingly control systems accurate with faster speed and lower cost.

The emergence of CNC machines (Computer Numerical Control) has rapidly changed the
manufacturing industry. Curves are made as easy as straight lines, complex three-dimensional structures
are easily implemented, and a large number of man-made operations are minimized. Researching the
design of central control unit for CNC machines increases the automation of production processes with
CNC machines, resulting in significant improvements for accuracy and quality.
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