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UNG DUNG PHAN MEM MACH3 KHAO SAT MAY PHAY CNC BA TRUC

Cao Xuin Lai
Trudng Dai hoc Sw pham K¥ thuit Vinh

Tom tit : Sir dung phan mém Mach3 trén may tinh dé mé phong va diéu khién mé hinh may phay CNC 3 truc, phan
mém duwa ra dwoc cdc ban vé thiét ké chi tiét mdy va mé hinh tong thé ciia mady, sau dé tién hanh ché tao cdc chi tiét va ldp
rdp chiing lai thanh mé hinh mdy hoan chinh. M6 hinh mdy dwoc vmg dung chii yéu dé phuc vu trong cong tac dao tao va

nghién cuu khoa hoc.

Tir khéa: phan mém Mach3, Mdy phay CNC 3 truc, ché tao may, diéu khién so.

APPLICATION OF MACH3 SOFTWARE IN SURVEYING
THREE-AXIS CNC MILLING MACHINE
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Abstract: Mach3 sofiware is used on a computer to simulate and control a 3-axis CNC milling machine model. The
software provides detailed machine part designs and the overall machine model. Based on these designs, components are
fabricated and assembled into a complete machine model. This machine model is mainly applied for training and scientific

research purposes.
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I. PAT VAN PE

Ngay nay, trong hau hét cac linh vyc san xuat
cong nghiép nhu: 6 t6, xe may, dién tu, thiét bi
y té, hang khong, hang tiéu dung, thiét bi cong
nghiép, qué trinh gia cong chi yéu dugc thyc
hién tu dong hoa va rat linh hoat trong san xuat
nhu viéc tmg dung may cong cu diéu khién sb
CNC (Computer Numerical Control). Céc thiét bi
diéu khién sir dung trong may gia cong CNC cho
phép thuc hién cac quy trinh gia cong trén co so
cac thong sd vé kich thude va hinh dang ctia san
pham, duoc chuyén thanh quy dao chuyén dong
trén khong gian 3 chiéu. Viéc ap dung CAD/CAM
vao viéc thiét ké, tinh toan két cdu va mo phong
qua trinh gia cong. O nuéc ta, cac may CNC dang
dugce sir dung rat phd bién trong san xuit, dao tao
va nghién ctru khoa hoc. Tuy nhién, thyc té cac
may CNC c6 gia thanh cao, do d6 céac co s¢ dao
tao, trong d6 c6 Khoa Co khi ché tao, Truong dai
hoc su pham k¥ thuat Vinh gdp kho khan nén chua
dap g duogc day du trang thiét bj dé phuc vu cho
qua trinh dao tao, thuc hanh, thuc tap cho sinh vién
cling nhu phuc vu cho nghién ctru khoa hoc. Vi vay
viéc tng dung phén mém Mach 3 dé khao sat thiét
bi may phay CNC 3 truc tu thiét ké 1a can thiét.

IL. NOI DUNG NGHIEN CUU

2.1. Tong quan vé may phay CNC 3 truc

2.1.1. Giéi thiéu may phay CNC 3 truc

May CNC 1a mot dang may duoc diéu khién
tu dong bang may tinh. Cac thanh phan cta may
duoc 1ap trinh dé hoat dong ndi tiép nhau nham tao
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ra san pham c6 hinh dang, kich thudc cho trude.

S6 lugng truc trén may CNC chinh la thong sO
xac dinh cac hoat dong phay, cit ma may co the
lam, mirc d6 phire tap cua t6i da cua cac chi tiét
ma may co the phay, cat cling nhu vi tri cta phoi
ma dung cuy cit co thé thao tac.

May CNC ba truc trc 1a dung cu cit cua may
s€ chuyén dong theo ba truc X - Y- Z cua hé toa
do Descartes. Trong do, truc X 1a truc doc, truc
Y 1a truc ngang va tryc Z 1a d¢ sau. Hinh 1 mo ta
mot mo hinh may CNC ba truc, dung cu cit cua
md hinh CNC di chuyén theo ba truc: di chuyén
huéng trai (X-), phai (X+) theo truc X; di chuyén
hudng trude (Y-), sau (Y+) theo truc Y; di chuyén
hudng 1én (Z+), xudng (Z-) theo truc Z. Vi dung
cu cat di chuyén theo ba truc nén may CNC ba
truc co thé tao ra cc san phém 2D, 3D theo hoat
dong cua truc Z.
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Hinh 1: M6 hinh céc truc cua may CNC 3 truc
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2.1.2. Gi6i thi¢u vé phin mém Mach3

Mach3 1a phan mém ctia hing ArtSoft, ban dau
dugc thiét ké danh cho nhitng ngudi ché tao may
CNC tai nha theo s¢ thich nhung da nhanh chéng
tr& thanh phan mém diéu khién linh hoat trong
cong nghiép, chirc ning va dic diém co ban duoc
cung cip bai Mach3 nhu sau:

- Bién mot may tinh ca nhan PC thanh mét bo
diéu khién may CNC 6 truc v6i ddy du cac tinh ning.

- Cho phép import truc tiép cac file dxf, bmp,
jpg va hpgl théng qua phan mém LazyCam.

- Hién thi G-code truc quan va tao ra G-code
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thong qua LazyCam hodc Wizards.

- Giao dién c6 thé tiy bién hoan toan theo ¥
thich nguoi st dung.

- Tuy bién M-code va Macro bang cach sir
dung VBscript.

- Piéu khién dugc tdc d6 truc chinh (Spindle).

- Piéu khién dugc nhiéu role dong-cit.

- C6 kha ning tao ra xung diéu khién toc do
dong co bang tay.

- Hién thi video khi may chay.

- C6 khéa ndng dung dugc voi man hinh cdm tmg.
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Hinh 2: Giao dién phin mém Mach3

2.2. Thiét ké mé hinh may phay CNC 3 truc

2.2.1. Céc thanh phin chinh ciia mé hinh

- Truc vit me

Truc vit me 1a co cdu tryc vit gan lién voi
dai 6c dung dé truyén dong cho co ciu trugt
doc theo truc vit me. Truc vit me thuong rat dai

so voi duong kinh cua no, ¢ ren hinh thang dé
chiu luc cao. Khi truyén dong, thuong thi truc
vit me quay 1am cho dai ¢ cung co ciu trén no)
chuyén dong tinh tién. D6i khi ciing c6 truong
hop co cau quay lam cho truc vit me chuyén
dong tinh tién.

Bdng 1: Cdc théng sé vit me bi sir dung trong mé hinh

Truc Loai vit me bi Dutng kinh truc Buge en Chiéu dai (mm)
(mm) (mm/vong)
Truc doc (X) Vit me bi SFU1605 16 5 1000
Truc ngang (Y) Vit me bi 1520 15 20 600
Truc dung (Z) Vit me bi SFU1204 12 4 200
- Pé may nhom nay de lap ghép thanh nhiéu hinh dang,

Pé may 1a bo phan dé c6 dinh than may Va giap
thAn may cao hon mit ban cat. Dé may can phai
chiu dugc khéi lwong ciia than may cung véi viée
khi cac dong co budc hoat dong. Thong thudng dé
may thuong su dung cac vat li¢u cing nhu thép,
nhoém dinh hinh d¢ ché tao.

- Khung may - Nhom dinh hinh

Nhom dinh hinh 1a nhitng loai nhom da qua
qua trinh xir Iy kim loai nham phét huy tdi da cac
dic tinh ctia nhom, phut hop cho cac nha thiét ké,
k¥ su va nha san xuat. Nhom dinh hinh dugc tng
dung rdng rai trong cac nganh cong nghiép. Loai

mg dung rat nhidu trong cac san pham thiét bi
tu dong hoa. Vi do ciing cao, it bi udon cong nén
nhom dinh hinh thuong dugc st dung lam khung
may CNC.

- Thanh truot vuong

Thanh ray truot vuong 1a mot thiét bi c6 kha
ning din huéng tuyén tinh co hoc giup co ciu
ciia may chuyén dong toi hodc lui mot cach t
dong, chinh xac. So vdi cac loai thanh ray trugt
dan khac chéng han nhu thanh truogt tron thi loai
thanh ray nay s€ dap ung duoc do chinh xéc, cung
vimg va chiu dugc trong tai nang gap 1,5 lan.
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2.2.2. Bin vé thiét ké mé hinh

Ban thiét ké nay sir dung hai thanh vit me dé
diéu khién truc doc, truc ngang s¢ dugc dat trén
hai thanh truot vudng dé chiu tai. Truc ngang s& di
chuyén trén hai thanh truot va duoc gén thém truc
d6 sau. Than may cAu tao tir cac thanh nhém dinh
hinh, cac thanh nhém nay c6 nhiém vu ¢d dinh
cac bd phan nhu vit me bi, thanh truot,... Tét ca
cac bd phan than may ciia mé hinh dugc cb dinh
trén dé may.

2.3. So d0 két ndi hé thong diéu khién

Phan mém Mach3 sé& diéu khién mach CNC
BOB MACH3 V2 thong qua cong USB. Mach
Mach3 s& thong qua céc driver diéu khién TB6600
dé diéu khién toc do va hudng cua cac dong co
budc. Céc déng co budce nay dugc ndi vao cac
truc vit me dé chuyen chuyén dong quay thanh
chuyen dong tinh tién. Cac dong co s& duoc cap
ngudn riéng thong qua driver TB6600, toc do va
budc cua dong co bude s& duoc didu khién qua
driver TB6600.
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Hinh 3: So do khéi diéu khién mé hinh

2.4. Két qua thyc nghiém

- Str dung nat nhan dé diéu khién céc truc

Cho md hinh chay thir theo tung truc, stir dung
hé thong diéu khién bang tay ctia phin mém
Mach3 cho di chuyén doc 1ap timg truc X-Y-Z.

Sau khi chay thu, tung truc hoat dong binh
thuong, di chuyén hét hanh trinh hoat dong ma
khong gip sy ¢6 ndo. Phan mém diéu khién c6 do
nhay t6t, khi st dung phim nhén dé diéu khién thi
cac truc hoat dong ngay lap tirc voi do tré thap.

- Po d6 1éch miii cit theo truc Z

Thuc hién 10 1an do, sit dung cong thic:

X = iZév=1 Xi ., A 1A . ,
N tinh dugc d6 léch trung binh cua
mili ¢t so voi diém bit ddu khi chuyén dong theo
truc Z 1a 0,167mm.
- Do dg 1&ch trung binh cua miii cit so v6i diém
bat dau khi chuyén dong trén ca ba tryc.

Thuc hién 10 1dn do, st dung cong thirc:

B Zl X ' tinh duogc dd I¢ch trung binh cua
mili cit so v&i diém bét dau khi chuyén dong trén
ca ba truc 1a 0,483 mm.

I1I. KET LUAN

M6 hinh may phay CNC 3 truc da dugc tinh
toan thiét ké va ché tao voi hé théng cdc phan
duoc bd tri va lap rap hop ly. Hé thong d& thao
lap va c6 két ndi voi may tinh, dé van hanh khi
gia cong, rat phu hop cho thuc hanh, thuce tap gia
cong CNC ciing nhu phu hop dé gla cong cac vét
liéu bang nhom, nhya mica hodc go

May tinh duoc cai dit phan mém Mach3 dé
chuyén thanh mot may CNC co day du tinh ning
hoan chinh. Pay 1a Gng dung gian tlep, trong do
may tlnh dung dé lap ké hoach, tién d6, du bao,
cung cap thong tin, dua ra cac chi thi dé quan Iy
va diéu hanh san xuat.
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