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Ngay nay, gia cong trén mdy cong cu diéu khién sb - may CNC da tro thanh
cong ngh¢ chu chét cua san xuét co khi hién dai. Tuy nhién, cac co so san xuat
hau nhu chua khai thac hét kha ning cong nghé nay. Nguyén nhan chu yéu 1a
do kha nang lap trinh tire 1a cac chuong trinh dleu khién may CNC duoc lap
trinh bang tay véi chua sir dung nhiéu cac phan mém hd trg lap trinh. Ung dung
cong nghé CAD/CAM vao may CNC s€ dugc st dung rong rai trong cong cudc
hién dai hoa cong nghiép co khi nudc nha. Nghién ciru kha ndng mé rong chuc
nang ciia cac phan mém CAD hodc CAD/CAM hién c6 trong su két néi véi cac
phan mém khéc dé tao ra mot moi truong tw dong hoa thiét ké va cong nghiép
ngay cang duoc quan tam. Trong bai bao nay, tac gia dua ra kha nang két hop
gilta phan mém Vectrics Aspire 8.5 voi phan mém Mach3 dé diéu khién gia
cong trén cac may khic g0 CNC. Két qua dat dugc bao gém 1ap trinh va xuat
code gia cong trén phan mém Vectrics Aspire 8.5, thiét lap giao dién phian mém
Mach3 va truyén dit liéu tir phan mém Mach 3 dén may CNC dé gia cong.
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Nowadays, Computer Numerical Control (CNC) machining has become the key
technology in the modern manufacturing. However, current manufacturing
facilities do not fully exploit the technological capabilities of this technology.
The main reason is the programmability, which means that the control of CNC
machines is manually programmed without using any software supports. In this
regard, applying CAD/CAM software on the CNC machining is the most
widely used method in the modernization of the mechanical industry. 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 Mach3 to
control the machining on CNC wood engraving machines. The obtained results
include programmation and exportation of codes on the Vectrics Aspire 8.5
software, setting-up of the Mach3 software interface, and data transfer from the
Mach 3 software to the CNC machine for machining.
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1. GIOI THIEU [1]

Su phat trién khong nging cua khoa hoc ki thuat hién nay, viéc diéu khic gd khong con
dimg lai & viéc diéu khic bing tay ma con ¢ su hd trg cia may moc. Phd bién nhat phai ké dén
may diéu khic gd CNC. Day la cong nghé tién tién nhat hién nay trong linh vyc khic g nghé
thuat va c6 nhiéu uu thé vuot troi nhu san phém tao ra dung vdi ban vé da thiét ké, rat thuén loi
cho cac doanh nghiép trong gia cong khic g0 hang loat; thot gian gia cong ngin nén s€ tiét kiém
chi phi gia cong, ¢ thé gia cong cac san pham v61 d chinh xdc cao nén giam thiéu t6i da 16i do
con ngudi tao ra... Hién nay, nhiéu xuéng gd cong nghiép ¢ nudc ta da b tri cac may diéu khic
g6 CNC dé phuc vu trong san xudt. Cac may CNC ndy thuong cé sb truc didu khién 2, 3, 4, 5
truc. Nhung cac co s& san xuat hdu nhu chua khai thac hét kha ning cong nghé clia cac may,
nhét 1a cac may co nhiéu tryc. Thét ra dé chay may CNC khong kho, cai kho 1a phai nim dugc
phian mém va cac g dung V& trén may.

Ngay nay, nhiéu phan mém d6 hoa phuc vu trong linh vire thiét ké, mé phong chuyén
dong, hd tro 1ap trinh gia cong trén may diéu khic g CNC lan lugt duoc gidi thiéu & cac nude
phat trién nhu: Mastercam, Cimatron, Catia, ProE/Engineer, Unigraphic,... Day la nhiing phin
mém rat manh, cho phép chung ta thiét 1ap duoc cac ban vé 2D, 3D cua chi tiét may va cho phep
tu dong chuyen mé chuong trinh gia cong trén may céng cy CNC. Tuy nhién cac phin mém nay
lai rat ngon tai nguyén h¢ thong va can nhiing chuyén gia méi c6 thé sir dung dugc. Do vay, tac
gia nhan thay rang dé tng dung phan mém mot cach rong rai va c6 hiéu qua trong linh virc san
xuat dd gd my nghé thi phan mém Vectric Aspire 8.5 1a wu diém hon do dé& st dung, don gian
voi nguoi ding mdi, c¢6 thé xuat sang cac file gia cong twong thich v6i nhiéu dong may diéu
khic, gia thanh cta may diéu khic khong cao c6 thé ap dung rong rii cho cac doanh nghiép san
Xuét d6 gd vira va nho & nudc ta... Tiép theo do 1a viéc duoge nhing va cai dat hé thong may tinh
truc tlep vao hé thong may CNC cling la mot phan gitp tmg dung cho cac doanh nghiép nho, noi
ma c6 rat it dién tich dé dat hé thong may lap trinh. Khi dit liéu va hé théng may duoc thiét lap
ngay trén may, moi thur sé tré nén don gidn hon vi chiing chi phuc vu cho mot muc dich diéu
khic g CNC. Chinh vi vay, ing dung phin mém Vectrics Aspire 8.5 két hop phan mém Mach 3
s& cho phép co thé diéu khién may CNC tryc tiép tir may tinh sau khi chiing ta da thiét 1ap ban vé&
cta chi tiét may, chon phoi, vat li€u, dao cu va kiéu chay dao...

2.CO SO LY THUYET/PHUONG PHAP NGHIEN CUU
2.1. Gi6i thiéu phan mém Mach 3 va Vectrics Aspire 8.5

Mach 3 14 phan mém dugc dong goi dé chay trén may tinh c4 nhan né rat hiru ich va thuan
tién dé thay thé cac by diéu khién mdy. Mach 3 giao tiép qua cong may in (DB25) tuy yéu cau
ma ta c¢6 thé chon may c6 mét hoac hai cong may in [2][6].
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Phan mém Vectrics Asplre 8.5 cua Vectrics [4] [5] 1a mot phin mém cé giao dién tryc
quan va dé st dung cho thiét ké san xudt va diéu khéc,.... Ngoai cc tinh ning manh mé&, Vectrics
Aspire 8.5 con c6 cong cu dé cho ban chuyén doi cac ban phéc thao 2D, hinh anh, ban v€ va tac
phém ngh¢ thuat k¥ thuat s6 vao cac md hinh hd tro 3D chi tiét va sau do tinh 3D gia cong tho va
hoan thién dudng chay dao dé cat chinh xac cac hinh dang.
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Hinh 2. Giao dién phan mém Vectrics Aspire 8.5
2.2. Phuwong phap nghién ciru

Trong bai bio nay, tac gia di vao nghién ctru cach thiét 1ap giao dién Mach 3, vé6i nhiing
cai tién so véi trudc dé giao dién tré nén tryc quan hon, ciing nhu tién hanh l1ap trinh trén
phan mém Vectrics Aspire 8.5 va truyén tai dit liéu dé tién hanh gia cong tir Mach 3 dén cac
may CNC.

2.2.1. Thiét lap giao dién Mach 3 [2]

Véi cac giao dién Mach 3 dé co trude day, tac gia nhan thdy giao dién phﬁn mém chua
thuc su truc quan, dé dang cho nguoi sir dung. Trong phin mém Mach 3 ¢6 phan mém bd sung
MachScreen giap cho nguoi dung co thé ty thiét lap lai giao dién ciia Mach 3 theo mong muén
ctia mdi nguoi. Chinh vi vdy, tac gia da nghién ctru dé tao ra giao dién phin mém mai cho Mach
3 chi can cac thanh phan nhu: Cira sO quan sat trang thai gia cong san pham, cira s6 quan sat
dong 1énh chuong trinh, nut nhin chay, nut nhin dung lai, nut nhin chay tur dong Iénh thir, ntit
vé 0 cho céc truc, nat set 0 cho cac truc, nit nhin diéu khién tay cho céc truc... vdi cac bude
thiét lap giao dién nhu dudi day:

+ St dyng phin mém danh riéng cho tao giao dién “MachScreen” 1a phan mém dé st dung
nhét, phan mém nay cling dugc céc tac gia cap nhat lién tuc;

+ Thiét ké 1 s6 anh/nut/lya chon ... do mong mudn ctia ngudi tao bang Photoshop;

Dudi day 1a mot sé nut:

XX e T meeem (et

+ Mo file mé rong: .set, .Iset c6 san hodc tao mgi bang MachScreen.
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+ Lap trinh Macro chay ngam bén trong Mach 3 dé thém tuy bién cach thirc diéu khién, ma
hoa viéc vao ra dir liéu, dé dang bién Mach 3 thanh mot cong cu hitu ich cho cac tng dung
may CNC chuyén biét.

Chang han d lip cc nat nhin Cycle Start, Feed Hold, Stop, Reset bén ngoai Panel diéu
khién, ta chén vao ma chuong trinh dudi day:

If IsActive(INPUT1) Then

DoOEMButton(1000) 'Cycle Start Button

End If

If IsActive(INPUT2) Then

DoOEMButton(1001) 'Feed Hold Button

End If

If IsActive(INPUT3) Then

DoOEMButton(1003) 'Stop Button

End If

If IsActive(INPUT4) Then

DoOEMButton(1021) 'Reset Button

End If

Trong d6, cac niit nhan duge dau vao ngd vao INPUT1, INPUT2, INPUT3, INPUTA4.

2.2.2. Ldp trinh bang phé(ﬂ mém Vectrics Aspire 8.5 [4] ) )

_ Trong ung dung phan mém Vectrics Aspire 8.5, tac gia Umg dung n6 dé tao diéu khac
mau logo cua Truong Pai hoc Su pham Ky thuat, Pai hoc Pa Nang, noi tac gid dang cong tac
(Hinh 3).

Hinh 3. Logo Truong Pai hoc Su pham K§ thuat, Pai hoc Pa Nang

Tac gia st dung cac thanh cong cu sin c6 cta phin mém, dac biét la phan hd tro tao nhanh
khéi 3D, ddy la mot tinh ning méi dic biét hon so v6i cac phan mém khac.

- Khoi dong Vectrics Aspire 8.5, tao Model méi bang cach chon “Create a new file”

- Pé thuén loi cho Vlec thiét 1ap mau gia cong, ta can tao phan viing lam viéc (Hinh 4)

Hinh 4. Tao phan ving lam vi¢c
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- Phan mém nay cho phép chén cac hinh anh, logo sn ¢ va tao cac thanh phan cho né ma
khong gén phai thiét ke lai. Logo Truong Pai hoc Su pham Ky thuat, Pai hoc Da Nﬁng da
dugc dé dang thém vao (Hinh 5).

Hinh 5. Hinh anh logog dugc chén vao

- Viéc tao mau 3D duoc thuc hién mot cach nhanh chong. Budce thuc hién tao cac nguyén

cong gia cong (Toolpaths) cho phép chon dao, duong chay dao, cdc 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 phém duoc déu, dep, dat do chinh xac.
+ Sau nhitng nghién ctru, tac gia da dua ra cac budc nguyén cong gom: phay thd nhicu
16p vat liéu khi can phay theo phuong Z 16n, chon Select Roughing tool, véi vt lidu gia
cong Wood, hinh dang dao End Mill, duong kinh dao cén phai chu y dén don vi do
Metric Tools (mm) hay Inch Tool (don vi do ctia Anh) (Hinh 6); phay bang miii dao Ball
Nose vdi cac thong s6 nhu: Diameter (dudng kinh dao), Included Angle(A) goc miii dao
stepdown, stepover va cudi cting dé chi tiét thu dugc sac nét va min mang hon, phay bang
miii dao small V - Bit 6 mm 90 degree. Thong s6 Stepover ta chon cang nho thi bé mit
chi tiét gia cong cang min nhung thoi gian gia cong cang lau.

Tool Database

Tool List

111 Imperial Tools &
=11}l End Mills Name End Mill (0. 125 inch)

Tool Info

BiEnd Mil (0. 125 inch) Tool Type | End Mill -
B End Mill (0.25inch)
B EndMill (0.5 inch) Notes
JI Ball Nose
Ball Nose (0.0625 inch)
Ball Nose (0. 125 inch)
] Ball Nose (0.25 inch) Geometry
11 v-Bits Diameter (D) 0.125 mm ~
¥ V-Bit (60 deg 0.257)
® V-Bit (90 deg 0.57)
$ V-Bit (90 deg 1.257 /
J1 Form Tool e " MY
it [“gmvm utting Parameters
¥ Engrave (20°0.02" Tip Dia Pass Depth [0.125 | mm o
o111 Speciali <t
11 orills Stepover 0.05 mm 40.0 2%

\ Metric Tools

Feeds and Speeds

7 Spindle Speed [12000 | r.p.m

8 endmil (12mm) e e

Il BallNose
} Ball Nose (3 mm) v Plunge Rate 20.0 inches/min

<

New ... Copy ... Delete

New Group Import... Export... E T
Hinh 6. Tool Database

Tool Number [x 5 Apply

+ Khai bdo phoi (Material Setup) (Hinh 7). v6i chiéu day phoi (Materal Thickness)
Nén chon céach di dao Stragery 1a Raster dé dao an theo duodng zic zéc.
Chon Calculate dé hé thong bat dau tinh toan duong chay dao (Hinh 8).
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Toolpaths
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"=. Rough Machining Toolpath
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zzero ol
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4] show detailed summary on toolpath tab Boundary Offset mm
Model Position in Material Machining Allowance
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Roughing Strategy
OGap Below Model O zLevel Raster X
f& Profile Last
Model Thickness:  5.222 mm o y .
Modeling Plane Z: 0.0 mm @) 3D Raster |Along X ~

. H Ramp Plunge Moves

Rapid Z Gaps above Material H I X
B S

- @y [60  Jmm

B e [so

safe z 6.0 mm
Home Position X:0.00 ¥:0.00 Z:20.00

[ Vector Selection: Manual Selector ...
i Home / Start Position
x:[0.0 | ¥:[0.0 | z:[20.0 ] Neme: [Phay thé
C=—1 [ concet | =

Hinh 7. Material Setup Hinh 8. Toolpaths (Calculate)

- Phdn mém ndy ciing gbp phan cho chung ta mdé phong gia cong trong thuc té dé didu
chinh két qua cho phu hop. Cudi cing ta d& dang lwu lai két qua bang cach vao File >
Save as > dat tén file: giacong.crv3d. Nhing file dugc luu trir dung lugng rat thap, day la
diém manh cua phan mém nay so véi cac mém khac.
Phan mém Vectrics Aspire 8.5 cho phép c6 thé xuit sang cac file gia cong twong thich voi
nhiéu dong may diéu khic.

3. KET QUA VA THAO LUAN

3.1. Giao dién Mach 3 sau khi thiét 1ap

Mach 3 sau khi duoc thiét 1ap co giao dién nhu du6i day. Giao dién nay truc quan va cho
su quan sat dugc rod rang hon.

4 Moch3 CNC Controller
Fie Config Function Cfg's View Wizards Operator Phugin Control Help

Hinh 9. Giao dién Mach 3 thiét lap moi
3.2. Lap trinh xuit code gia cong véi Vectrics Aspire 8.5

Sau khi thuc hién dé‘ly du cac thao tac, ta nhan dugc chuong trinh moé phédng hoan chinh,
xuat ra ma G ta c6 chuong trinh NC ma G véi khoang 5000 cau Ilénh.
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St dung phan mém Vectrics Aspire 8.5 thiét k& va tu dong bién dich chuong trinh diéu

khién may gia cong tu dong, dugc viét dudi dang ma 1énh M-G code.

Chuong trinh:
TIM6
G17
G0Z20.000
G0X0.000Y0.000S12000M3
G0X300.000Y0.011Z6.000
G1Z-6.000F762.0
G1X173.250Z-6.000F2540.0
X172.200Z-5.655

X300.000
G0Z6.000
G0Z20.000
G0X0.000Y0.000
M30
Gia cong 40 voi phan mém cho thiy su gia cong co chinh xac hay khong trudce khi dua vao

thyuc t€ san xuat ciia may.

Hinh 10. M6 hinh 2D

IO

Hinh 11. M6 hinh 3D
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Sau khi tién hanh chon loai dao, cai dit thong s6 dao, kiéu chay dao, d¢ day phoi, ... Kkét
qua thu dugc nhu sau:

B iziniy 3

“ wtre on <

Oraving (Modeing /Cipar Layers

Hinh 12. M6 hinh 3D sau khi gia cong béng md phong ao
3.3. Truyén dir li¢u tir phan mém Mach 3 dén may CNC dé gia cong

Lién két gitta may CNC diéu khic gs v6i Mach 3 dya trén bo mach diéu khién caa nd,
BOB Mach 3.

2-Mach 3 3-CDA Controller 4-Driver truc
-------------- b B e ol il e B i il e e B -’I PO D R —_-— N
| |
: %100 ! : I : !
GOOXY | I |
| GOIXFS 1 ! |
| GBXYIK 1l I | Servo 1
| 1| I | Amplifier X | |
| 11 I I ]
' L ey e [T :
| ] Neisuy || Bédieu | ! |
I | tinh khitnvimd | | |
| Ba bién dich I | | Servo I
| Amplifier Y
| ] F-True | I |
I | Ngisuy |,[ Bodién |, | |
1 Blocka o] | tinh khién vi tri I I ]
I[Code 01 Bo dém ] I ]
| LFeed [ 5000 xozy frm I | S
RPM | 2000 ! Z-True 1 o !
| [Car X [1000 1 I | Amplifie Z | |
|| Car ¥ 0.0 1 Bé dicn | ]
|| Cur Z [200 I o Vit : I I
| ] I I ]
Losommcconoomssl kesooomms oo oo o e s s = s |

Hinh 13. So ¢ CNC Controler

Hé diéu khién CNC da duoc thiét ké co su két hop gitta Mach3 va CDA controller. Mach3
1d phan mém hang Artsoft, thyc hién chirc ning chuyén file “M-G-code” thanh mi may. CDA
controller 12 b diéu khién d3 duoc ché tao, dung CPU 1a b¢ vi xtr ly PIC dong 18F4620. Pugc
nhing chuong trinh ma thuc hi¢n chitc nang bd CNC controller: Gidi ma 1énh dua ra tin hiéu va
khuéch dai chuyén thanh tin hiéu xung diéu khién truc X, Y dén toa do tuong tmg va tu dong
diéu chinh d6 cao dao cit theo nhép nhd cua vat cit.
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4. KET LUAN

Vi bai bao nay da hoan thanh viéc thiét lap giao dién phan mém Mach 3 truc quan hon so
voi cac giao dién trudc day, viée 1ap trinh va xuat code gia cong trén phin mém Vectrics Aspire
8.5 dugc lam mot cach don gidn hon nho vao chirc nang tao mau 3D cua phan mém. Ddi véi cac
may CNC ndéi chung va mady CNC khac go noi riéng, de viét cac chuong trinh gia cong cac bé
mit c¢6 bién dang phirc tap s& gap rat nhiéu kho khin, ton nhiéu thoi gian va cong sirc, doi khi
khong dam bao dugc do chinh xac theo yéu cAu va tham chi khong thé thuc hién duoc. Trong bai
bao niy dd dua ra ung dung phin mém Vectrics Aspire 8.5 trong viéc gia cong didu khic logo
cua Truong Dai hoc Su pham Ky thuat — Dai hoc Da Nang va da giai quyet dugc van dé trén nhu
viéc 1ap trinh cho cac bé mit gia cong phu:c tap tré nén dé dang hon, tiét kiém thoi gian cho qua
trinh san xuat, dam bao d6 chinh x4c gia cong, nang cao nang suét va gia thanh cia san phim.
Viée két hop Vectrics Aspire 8.5 va Mach 3 ciing da gop phan truyén dir lidu tryc tiép tir may
tinh dén cac may diéu khic g CNC dé gia cong. Su két hop giita Mach 3 va Vectrics Aspire 8.5
14 mot su dot pha moi cho nén cong nghiép nudce nha, gitp cho viée gia cong CNC don gidn hon.

LOI CAM ON

Tac gid cdm on sy hd tro cia Truong Pai hoc Su pham k¥ thuat — Pai hoc ba Nﬁng va cac
dong nghiép trong viéc nghién ctru. Bén canh do, tac gia cling xin guri 101 cdm on dén Truong
DPai hoc Cong nghi¢p Ha Noi trong viéc ho trg dé xuat ban nghién ctru nay.

TAI LIEU THAM KHAO

[1]. Le Hiéu Giang, Nguyén Trudng Thinh, 2004, “Gido trinh Mdy diéu khién theo chwong
trinh so NC-CNC”, Truong Pai hoc Su pham Ky thuat HCM, tai li€u luu hanh ndi bo;

[2]. Artsoft USA, 2009, Mach3 CNC Controller Software;

[3]- Tréln Cong Chinh, “Ung dung phan mém mastercam tao ldp chuwong trinh dé gia cong
chi tiet co bé mat phutc tap trén mdy phay cnc — arimony”, NXB Dai hoc Ky thuat Cong nghi€p,
Dai hoc Thai Nguyén, 2010;

[4]. Vectrics, 2016, Aspire V8.5 User Manual;

[5]. http://www.Vectrics.com/

[6]. http://www.machsupport.com/



