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TOM TAT

Hién nay, may CNC (Computer(ized) Numerical(ly) Control(led) — diéu khién bang may
tinh) dong vai trd quan trong, dic biét 1a trong linh vuc khic ché gd. Tuy nhién, cic co s& san xudt
hau nhu chwa khai thac hét kha ning cong nghé nay. Nguyén nhan 1a do kha nang lap trinh, viéc 1ap
trinh dac biét gap kho khan khi gia cong trén may 4 hoac 5 truc. Nghién ctru kha ndng mo rong chuc
nang cac phﬁn mém CAD hodc CAD/CAM hién co trong su két ndi vai cac phén mém khac dé tao ra
mot moi truong tw dong hoa thiét ké va cong nghiép ngay cang duoc quan tim. Trong bai bao nay, tac
gia dua ra kha nang két hop giira Vectrics Aspire 8.5 voi UCCNC dé diéu khién gia cong trén may
khic gd CNC. Két qua dat dugc bao gdm chwong trinh didu khién, xuit code gia cong trén Vectrics
Aspire 8.5 va truyén dit liéu tir UCCNC dén may CNC dé gia cong.
Tir khoa: CAD/CAM, CNC khéc g5, G-Codes, UCCNC,Vectrics Aspire 8.5

Nhdn bai: 15/11/2018 Hoan thanh phan bién: 30/12/2018 Chdp nhdn bai: 15/01/2019

1. MO PAU

Trong nhitng nim gan ddy, su phat trién nhanh chong cua khoa hoc k¥ thuat da thuc
day cac nganh cong nghiép san xuit ty dong phat trién theo, dic biét trong nganh diéu khic
6. Trude day, khi chua co cong nghé CNC thi viéc cham khic gd, diéu khic cac miu hoa
tiét trén gd dugc lam bang tay nhung gio ddy dudi sy hd trg clia cong nghé CAD/CAM/CNC
thi nganh my nghé vé gd da duoc dua 1én mot tam cao mdi, ¢6 thé tao ra moi tic phadm nghé
thuat trén gd v6i do chinh xac rit cao va thoi gian rat nhanh. May khic gd CNC van hanh dé
dang, hoat dong manh mé, lién tyc trong thoi gian dai va chat luong thanh pham sau gia
cong khong phu thudc tay nghé ctia nguoi tho nhu cic phuong phéap gia cong khic (Béo
Quéng Binh, 2018). Tuy nhién, di cing véi nd can phai toi wu hod trong cach str dung cac
phan mém CAD/CAM/CNC di kém dé dat dugc két qua tét nhét, phai ndm bat cac Gmg dung
ve€ trén may.

Ngay nay, nhiéu phin mém d6 hoa phuc vu trong linh vuc thiét ké, mo phong, hd trg
1ap trinh gia cong trén may diéu khic gd CNC lan lugt duge gidi thidu & cac nude phat trién
nhu: Mastercam, Cimatron, Catia, ProE/Engineer, Unigraphic, ... (Tran Cong Chinh, 2010).
Day 1a nhiing phan mém rat manh, cho phép chung ta thiét 1ap duoc cac ban vé 2D, 3D ciia
chi tiét may va cho phép ty dong chuyén mi chuong trinh gia cong trén may cong cu CNC.
Tuy nhién, cac phan mém nay khi sao luu dit lidu s& sir dung nhiéu dung luong tai nguyén hé
thdng va ciing phai can dén nhiing chuyén gia méi c6 thé sir dung dugc. Do vay, tac gia nhan
thdy rang dé¢ tmg dung phan mém mét cach rong rdi va c6 hiéu qua trong linh vyuc san xuét
d6 gd my nghé thi phan mém Vectric Aspire 8.5 1a vu diém hon do dé sir dung, don gian véi
ngudi ding méi, c6 thé xuét sang cac file gia cong tuong thich véi nhidu dong may diéu
khic. Mt khac, diém manh mé ctia phan mém 1a cho phép nguoi dung c6 thé thiét ké cac chi
tiét, hoa van hay cac hoa tiét trén g0, dic biét con co thé xay dung cac file 3D tir hinh anh 2D
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gitip giam thoi gian thiét ké cling nhu st dung lai cac miu da c6 trén thi truong. Sau khi
hoan thanh viéc thiét ké thi ban c6 thé truc tiép gia cong trén Vectrics Aspire 8.5 sau d6 phan
mém s& tu xuit Geode dé chuyén vao may CNC gd dé thuc hién qua trinh gia céng hoan
chinh nhit (Brian Moran va Tony McKenzie, 2016).

Ngoai ra, d6i véi cac may CNC sir dung hién nay chu yéu c6 cac tu diéu khién cong
kénh di kém hodc v6i cac may CNC mini, phan thiét ké trén méy tinh riéng biét, sau d6 can
phai cop dit liéu vao USB rdi méi dua vao may diéu khién (Bdo mai, 2018). Nhu vay sé rat
mét thoi gian dé hoat dong. Cho nén viéc nhung va cai dat hé théng may tinh truc tiép vao hé
théng may CNC gitip tmg dung cho cac doanh nghiép nhé, noi ma c6 rét it dién tich dé dat
hé thdng may lap trinh. Khi dir liéu va hé théng may duogc thiét 1ap ngay trén may tinh, moi
thir s& tré nén don gian hon. Chinh vi vdy, tng dung phian mém Vectrics Aspire 8.5 két hop
phﬁn mém UCCNC sé& cho phép thuc hién viéc thiét 1ap ban vé cuia chi tiét may, chon phoi,
vat liéu, dao cu va kiéu chay dao... trén phﬁn mém Vectrics Aspire 8.5, sau d6 chuyén tap tin
gia cong tryc tiép vao giao dién phan mém UCCNC trén cing mot may tinh dé diéu khién
may CNC.

2. NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Gi6i thiéu phin mém UCCNC

UCCNC 1a mét phan mém diéu khién may. Phan mém nay két n6i v6i bo dicu khién
chuyén dong bén ngoai thong qua mot két nbi cong USB hodc két ndi ethernet (phu thude
vao mo hinh bo didu khién chuyén dong) ciia mot méay tinh ca nhan (PC) va thong qua mot
giao dién (mg dung phan mém (API) dugc tich hop vao phan mém (UCCNC, 2017).

UCCNC diéu khién may CNC, tung véi timg loai may ma ta sir dung cac bo diéu
khién UC100 hodc UC300 hoic UC400ETH dé két ndi.

o =
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Hinh 1. Giao dién phan mém UCCNC
2.2. Gi6i thiéu phin mém Vectrics Aspire 8.5

Phan mém Vectrics Aspire 8.5 ctia Vectrics 1a phin mém c6 giao dién truc quan va
d& sir dung cho thiét ké san xuét va diéu khic. Ngoai cac tinh ning manh mé, Vectrics Aspire
8.5 con cho phép chuyén doi cac ban phac thao 2D, hinh anh, ban v& va tac phdm nghé thuat
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k¥ thuat s6 vao cac mo hinh hd tro 3D chi tiét va sau d6 tinh 3D gia cong thé va hoan thién
dudng chay dao dé cit chinh x4c cac hinh dang (Brian Moran va Tony McKenzie, 2016).

Ha b Ve lewpen Gew leegem s

Hinh 2. Giao dién phan mém Vectrics Aspire 8.5
2.3. Phwong phap nghién ciru
Trong ‘bé‘li b‘aio nay, tac gia di vao nghién C}'l’u viéc tao chup’ng trinh diéu khién va xu‘ét
co‘de trén phan nflém Vectrics Aspire 8.5 va truyen tai di liéu de tien hanh gia cong tir phan
mém UCCNC dén may CNC.
Trong tng dung phan mém Vectrics A§pire 8.5, tac gia tmg dung n6 dé tao diéu khic
mau logo cua Truong Pai hoc Nong Lam Hué (Hinh 3).

Hinh 3. Logo Trudong Dai hoc Nong Lam Hué.

T'f'lc gia sir dung cac thanh cong cu san c6 cua phﬁn mém, dic bi‘ét la Phﬁn ho tro :[ao
nhanh khoi 3D [3], day la mét tinh nang m0'1 dac biét hon so voi cac phan mém khac, chang
han nhu: Mastercam, NX, Cimatron... (Tran Cong Chinh, 2010).

- Khoi dong Vectrics Aspire 8.5, tao mau méi b?mg cach chon “Create a new file”

- Bé thuan loi cho viéc thiét 14p mau gia cong, chung ta cin tao phan ving lam viéc
(Hinh 4)
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Hinh 4. Tao phan vung lam vi¢c
Dau tién ching ta chén cac hinh anh, logo sin c6 va tao cac thanh phan cho né ma
khong can phai thiét ké lai. Logo Pai hoc Nong Lam Hué (kich thudc 250mm x 170mm x
100mm) da dugc dé dang chén vao (Hinh 5).

Ty

e
4~

Hinh 5. Hinh anh logo dugc chén vao

Phan mém Vectrics Aspire 8.5 cho phép tao mau 3D dugc mot cich nhanh chéng.
Trong budc tao cac nguyén cong gia cong (Toolpaths) s€ cho phép chon dao, duong chay
dao, cac nguyén cong gia cong,... va xuat code. Tai ddy cAn phai nghién ctru chia ra cac
budc thuc hién cac nguyén cong dé tao ra san phélrn duoc déu, dep, dat do chinh xac.

Sau nhimg nghién ctru, tac gia di dwa ra cac bude nguyén cong gdbm: phay thé nhiéu
16p vt liéu khi cin phay theo phuong Z 16n, chon “Select Roughing tool”, véi vat lidu gia
cong Wood (gd), hinh dang dao End Mill (dao phay ngoén), duong kinh dao can phai cha y
dén don vi do Metric Tools (mm) hay Inch Tool (don vi do cia Anh) (Hinh 6); phay bing
miii dao Ball Nose (dao phay ciu) vdi cac thong sd nhu: Diameter (dudng kinh dao),
Included Angle (A) (gbc miii dao), stepdown (budc gidm), stepover (budc an dao ngang) va
cubi cung dé chi tiét thu dugc sic nét va min mang hon, tién hanh phay bing miii dao small
V — Bit 6 mm 90 d6 (dao miii V). Thong sb Stepover (bu6c an dao ngang) ta chon cang nhé
thi bé mat chi tiét gia cong cang min nhung thoi gian gia cong cang lau. (Brian Moran va
Tony McKenzie, 2016).

+ Khai bao phoi (Material Setup) (cai dat vét liéu) (Hinh 7) vé6i chidu day phoi
(Materal Thickness).

Nén chon dudng chay dao 1a Raster (dich déc), dao in theo duong dich dic.

Chon “Calculate” dé hé théng bat du tinh toan dudng chay dao (Hinh 8).
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Hinh 7. Material Setup. Hinh 8. Toolpaths.

Pl}ﬁn mém nay ciing gop p}lﬁn cho chl'lrng ta mo phong gia cong trong thuc té dé dicu
chinh két qua cho phu hop. B¢ luu lai két qua ta vao Fjle > Save as > dat tén ﬁl‘e:
gigcong.crde. Nhiing ‘tép tin dugc 111}1 trlr voi dung lu?gng thap, day la ’diérn manh cta phan
mem nay so voi cac mén} khac. Khi can gia ccjmg, ta co thé lua chon xuat sang cac tap tin gia
cong tuong thich véi nhicu dong may diéu khac khéc nhau.

3. KET QUA VA THAO LUAN
3.1. Lap trinh xuit code gia cong véi Vectrics Aspire 8.5

Vi viéc thuc hién cac thao tdc nhu trén, ta nhan dugc chuong trinh mé phéng hoan
chinh, ta ¢6 dugc chuong trinh NC ma G véi khoang hon 100.000 cau 1énh.

‘ Pl}ﬁn mém Vectrics Aspire 8.5 chq phép thiét ké va ty dong bién dich chuong trinh
dieu khién may gia cong tu dong, dugc viet dudi dang ma 1énh M-G code.
Duéi day 1a chuong trinh dugc xudt ra tir tip tin gia céng v6i phan mém Vectrics Aspire 8.5

Chuong trinh:

G00G21G17G90G40G49G80

G71G91.1
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T1IMO06

G00G43Z20.000H1

S12000M3

G9%4

G00X0.000Y0.000F1270.0
G00X0.989Y0.32476.000
G1X0.989Y0.324Z-0.125F508.0
G1X249.011Y0.3247-0.125F381.0
G1X249.011Y0.424Z2-0.125
G1X0.989Y0.424Z2-0.125
G1X68.844Y109.241Z-2.000
G00X68.844Y109.241726.000
G00Z20.000

G00X0.000Y0.000

M09

M30

Vi Vectrics Aspire 8.5 ta c6 thé gia cong 4o dé thiy su gia cong c6 chinh xac hay

khong trude khi dua vao thuc té san xuat ciia may.
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Sau khi tién hanh chon loai dao, cai dit thong sb dao, kiéu chay dao, d6 day phoi, ...
két qua thu dugc nhu sau:

e AR &

Hinh 11. Mb hinh 3D sau khi gia cong bang mé phong ao.
3.2. Truyén dit liéu tir phan mém UCCNC dén may CNC dé gia cong
Dé truyén tir phan mém UCCNC dén cac may CNC dé gia cong, ching ta sir dung cap
UC100 dé két ndi. UC100 gop phan thay thé cho két nbi thong qua cong LPT ma gitp giao
tiép nhanh véi bg dém di li€u cho hoat ddng manh mé va 6n dinh hon. Dé thiét lap dau vao
va dau ra, dit s6 cong pin = 1 va s pin 1a gidng nhu trong mot cong LPT (UCCNC, 2017).

Hinh 12. Cap UCI100.

¢oecOOPODORPORSE
eo0oePODOONeY

Pin number I Signal direction

1 [ Dutput
2 Output
! Output
4 DOutput
5 Output
& Output
7 ﬂul‘Dul
H Ou!m.;l ;
9 Dutput
10 Input
11 Il'..pul
12 Input
13 [ input
14 | Output
15 Input
16 | Output
17 [ “output_

1825 [ Ground

Hinh 13. DB25 (LPT).
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Sau khi tién hanh cai dat xong UC100, ta tién dén cai dit cac thong sb trén phan
mém diéu khién UCCNC. Dé c6 thé truyén va nhan duoc tin hiéu dén may gia céng CNC,
céc tham sb da thiét 14p trén may CNC ciing phai dwoc thiét 1ap twong Gmg trén phan mém
UCCNC.

UCCNC c6 thé két ndi v6i nhiéu loai may khiac gd CNC khac nhau. May CNC khic
gd dugc chon ¢ day 1a may CNC mini STEPCRAFT. Téc gia da tién hanh diéu chinh thong
s6 dé diéu khién may CNC trén phan mém UCCNC nhu sau:

+ Cai dat tham s6 cho STEPCRAFT

+ Tién hanh mot sd cai dat cho cac truc X, Y, Z; Spindle; I/O setup, Hotkeys, ... vao
tab “Configuration”.

tiome. Acceienmtion iUsisie 2
Bkt datatics (L) ¢ (] St baclasty

== === ('

Hinh 14. Cai dit truc X

F— port |18 B Acmios || MPGApR: DR port (808
Frtitel W3 pot |8 A Adweiem MPGHDIR 03 potibE
port 1 % [ Actenion | MPG prwsciser| 1 - MPO Miercoms: 1B d
MPG sposd muitpler 10
& [JAcwmios [ Amach AOWNPG "
2 [ Actvelom L J

Art on i

THE up e

THE dowm i | 6230 port. B 2 [ Actwalow

Hinh 16. Cai dat Hotkeys.

Déi v6i nhimng thiét 1ap da dwoc thay doi, can phai vao “Apply settings” va sau do
“Save Settings” dé luu lai.
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M¢ tép can gia cong bang nit “Load File” trong man hinh chinh. Sau d6 chon nut
“Cycle Start”. Hinh anh trén phin mém UCCNC s& twong Gmg nhu trén may CNC.

[-row g T

:
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Hinh 17. Logo trudc va sau gia cong.

4. KET LUAN

Dbi voi cac may CNC néi chung va may CNC khic gd noi riéng, dé viét cac chuong
trinh gia cong cac bé mit co bién dang phirc tap s& gip rat nhidu kho khan, tén nhidu thoi
gian va cong strc, ddi khi khong dam bao duge do chinh xac theo yéu ciu va tham chi khong
thé thue hién dugc. V6i bai bao nay di hoan thanh viée tao chwong trinh didu khién va xuét
code gia cong trén phin mém Vectrics Aspire 8.5 trong viéc gia cong diéu khic logo cia Pai
hoc Nong Lam Hué ma da duoc lam mot cach don gian hon nho vao chirc nang tao mau 3D
clia phan mém, viéc 14p trinh cho cac bé mit gia cong phirc tap trd nén d& dang hon, tiét
kiém thoi gian cho qua trinh san xuat, dam bao do chinh xac gia cong, nng cao ning suét va
gid thanh cua san pham. Viéc két hop Vectrics Aspire 8.5 va UCCNC ciing da gép phan
truyén dir liéu tryc tiép tir may tinh dén cac may diéu khic gd CNC dé gia cong. Su két hop
gitta UCCNC va Vectrics Aspire 8.5 1a mot s dot pha méi cho nén céng nghiép nude nha,
giup cho viée gia cong CNC don gian hon.

LOI CAM ON

Nghién ctru nay dugc tai trg boi Quy phat trién Khoa hoc va Cong nghé ciia Truong

Dai hoc Su pham K thuat - Pai hoc Da Nang trong dé tai c6 ma s6 T2018-06-101.
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APPLYING UCCNC AND VECTRICS ASPIRE 8.5 IN MANUFACTURING ON
CNC WOOD ENGRAVING MACHINE

Nguyen Thi Thanh Vi
Da Nang University — University of Technology and Education
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ABSTRACT

Nowadays, CNC — Computer(ized) Numerical(ly) Control(led) — machines play an important
role, especially in the woodworking industry. However, current manufacturing facilities do not fully
exploit the technological capabilities of this technology. The main reason is the programmability,
programming is particularly difficult when machined on 4 or 5 axis machines. On this subject,
research for the scalable functionality of existing CAD or CAD/CAM software in connection with
other ones to enable to create an automatic and industrial design environment has been an increasing
interest. In this paper, we introduce a novel combination between Vectrics Aspire 8.5 and UCCNC to
control the machining on CNC wood engraving machines. The obtained results include program
control and exportation of codes on the Vectrics Aspire 8.5, and data transfer from the UCCNC to the
CNC machine for machining.

Key words: CAD/CAM, CNC wood engraving machines,G —Codes, UCCNC, Vectrics Aspire 8.5.
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