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1. Gigi thiéu mach3 cnc

Mach3 1a phan mém diéu khién cnc cho mdy phay, may tién, may cat plasma, may cit laser, mdy khac laser, ...
va nhiu loai may cnc dd ché(customize) khac.

Trong khudn khé gidi thidu nhap mon, tai liéu nay chi gidi thiéu may cat cnc bang phan mém mach3.

2. Co cau may cat cnc.
Co cdu clia may cat cnc hinh thanh dua trén hé toa d6 dé-cac, bao gom +Z
3 truc XYZ.
+Y
Tl vi tri ngwdi van hanh nhin vao may, chuyén dong sang phai sang trai
1 chuyén d6ng cla truc X, chuyén dong tdi lui 1a truc Y, 1&n xuéng 13

truc Z. X

M6t s6 cadu hinh may cit cnc thudng gép:

3. Khai niém ndi suy trong may cnc

Chtrc ndng quan trong nhat cia mdy cnc |a chirc ndng ndi suy 3 truc XYZ, nghia 1a cic truc chuyén déng
doéng thoi véi tdc d6 dwoc may cnc tinh todn k§ ludng, nhd dé miii dao chay theo ding bién dang mong muén
cla ngudi lap trinh. Trong phan mém cnc Mach3, qua trinh ndi suy la qua trinh phéi hop chuyén dong gitta hai
truc cling lGc hodc 13 XY(G17), hodc 1a XZ(G18) hodc 1a YZ(G19), truc con lai sé chay tuong ddi theo diém dau va
diém cudi cta qua trinh ndi suy. Trong gidi han tai liéu nhdp mon, ching ta chi xem xét ndi suy trén 2 truc XY,
cac ndi suy khac trén Xz, YZ qua trinh ndi suy dién ra twong tu.

DGi véi mat phang XY thi tat ca cac bién dang(thang, cong, tron, oval,...) déu dwoc quy vé 2 nét vé | nét
thang va nét cung tron. Vi vay, chi cé 2 loai chuyén ddng trén may cat cnc bao gém: chuyén dong ndi suy doan
thang, chuyén ddng noi suy cung tron, tuong ng vdi cac 1énh GO/G1 va G2/G3(cac Iénh nay sé dugc ndi ré &
phan k& tiép). Ching ta s& [an lwgt xem xét qua 2 loai chuyén ddng nay, tuy nhién, trwdc khi di vao chuyén
ddéng ndi suy, ta hdy xem qua mot chuyén déng khéng ndi suy hay con goi 1a chuyén déng diém-diém:
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3.1 Chuyén ddng diém-diém :
Khi mdy cnc di chuyén miii dao tir diém A dén diém B va khéng quan tdm dén quy dao dwong di, ta goi d6 13
chuyén déng diém-diém.

) Pwong di ciia miii dao khi
y truc Y chay nhanh hon
fruc X

B

ﬂm‘rng mili dao khi truc X
chay nhanh hon truc'Y

O X

Trong hinh trén, muc tiéu la chuyén dong tir diém A dén diém B, ta c6 thé thay duwdng di ciia miii dao s& tuy
thudc vao tdc do cla tirng truc. Khitéc dd truc X nhanh hon téc d6 truc Y ta cé dudng miii dao mau xanh
duong. Ttre 1a truc X s& chuyén déng dén vi tri Xs trwdc khi truc Y dat dén vi tri Ys. Va nguoc lai khi téc d6 truc Y
nhanh hon téc d6 truc X ta cé dudrng miii dao mau ndu phia trén.

Ca hai dudng chay cla miii dao & trén, ching ta cé thé thay cd mot doan gdp khuc, vi tri cla doan gap khic
nay ngudi van hanh s& khdng biét trudc dugc vi nd tuy thudc vao khodng cach giita AB va téc dd nhanh nham
clia tirng truc. Nhu vay s& rat nguy hiém vi qua trinh cét, ching ta cé thé cit cdc bé mit khdng phing, néu
chiing ta khong biét truéc duwoc quy dao dwong di clia miii dao s& rat dé xay ra va cham gitta miii dao va bé
mat phoi dan dén gay dao. Vi vay, trong phan mém Mach3 s& khéng c6 chuyén déng diém-diém. Bay
gi® chiing ta s& xem xét d&n chuyén ddng noi suy doan thang.

3.2 Chuyén ddng ndi suy doan thang (GO/G1) :
Chuyén dong ndi suy doan thang 13 chuyén dong khi miii dao di tir diém A dé&n diém B theo quy dao 1a mét
duong thang.

O X

DE gitt dwoc phuong chuyén dong thang tir A dén B, trong phan mém Mach 3 s& lién tuc kiém soét tdc do va
vi tri cGia 2 truc XY sao cho hwdng di cia miii dao 1d mot dwong thing huéng tir A dén B. DE lam dworc viec dé,
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trong phan mém Mach3, bd phat xung chuyén ddng s& tu déng chia doan AB thanh nhiéu doan nhé li ti va
kiém soat vj tri clia cac doan nho li ti nay sao cho tat ca cac doan nho d6 hop lai la doan thang AB.

3.2 Chuyén ddéng ndi suy cung tron (G2/G3) :
Chuyén dong ndi suy cung tron la chuyén déng khi miii dao di tir diém A dén diém B theo mét cung tron cd
tam va ban kinh duoc xac dinh trudec.

0 X

Twong tu nhu noi suy doan thang, trong ndi suy cung tron, may cnc ciing s& chia cung tron thanh cac doan
thang nhé li ti va kiém soat vi tri clia cdc doan nhd nay, sao cho tdng hop clia cac doan nhé nay |a mot cung
tron cé tdm va ban kinh ding theo yéu cau cia ngudi lap trinh.

DGi véi may cét cnc, vidc ndi suy chi yé&u |a noi suy 2 truc XY, con tryc Z thuwong chi lén xudng & 2 vi tri 13 vj tri
nhac dao dé di chuyén gitta cic nét cat va vi tri ha dao d&n dd sau clia nét ct va trong sudt dudng di clia nét
cit.

4. Cac |énh Gcode co ban trong Mach3

DE cé thé didu khién may cnc chay theo ding y mudn cla ngudi lap trinh, Mach3 cung cap mot tap 1énh
Gcode va Mcode tiéu chuan. Ngoai ra, Mach3 con cung cip thém phan macro mé rdng gilip cho ngudi 13p trinh
c6 thé& thém bdt cac chirc ndng diéu khién linh hoat phu hop véi nhu cau cu thé cla tirng mdy cnc. Toan bé cac
tap lénh tiéu chuan duoc dinh kém trong phan phu luc cta tai liéu nay dé tién cho ddc gia tra ctru khi can.

Trong khudn khé cla tai liéu nay, chi trinh bay va gidi thich cic 1énh Gecode va Mcode théng dung nhat dé giup
ddc gid nhanh chéng tiép can phan mém Mach3 va ty minh chay chuong trinh d3u tién.

4.1 Lénh GO :
Lénh GO 13 1énh di chuyén tir vi tri hién tai dén vi tri c6 toa dd di kém theo 1énh GO nay, véi téc dd nhanh nhat
cé thé.

Vi du: méy dang & vi tri X0 YO va mudn di chuyén dén vj tri X50 Y70 véi téc d& nhanh nhat cé thé, ta danh |énh:
GO0X50Y70
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Trong |énh GO nay khong cé tham s6 truc Z nén khi may di chuyén, truc Z s& gii* nguyén d6 cao.

Céc tham s8 XYZ trong |énh GO hoidc G1 duoc tinh bing don vi la mm.

4.2 Lénh G1 :
Lénh G1 13 1&nh di chuyén tir vi tri hién tai dén vi tri c6 tham s8 XYZ di kém theo 1&énh G1 nay, véi téc d6 chi
dinh kém theo qua tham s& F, don vij cha tham s6 F dwoc tinh la mm/phat

Vi dy mdy dang & vi tri X0 YO va mudn di chuyé&n dén vi tri X50 Y70 véi téc dd 1000 mm/phat ta danh Iénh:
G1X50.0Y70.0F1000

Tham s6 F la tham s& dugc bao Iwu cho Iénh ké tiép, nén néu Iénh ké tiép can chay cung tdc do6 vai lénh trwdce
dé thi ¢ thé bb qua tham s6 F.

Theo vi du trén, néu sau khi mdy chay dén vj tri X50 Y70, ta ti€p tuc cho may chay dén vi tri X80 Y100 thi ta
chi can dénh l1énh G1X80.0Y100.0, I&énh khéng cé tham sé F chuong trinh ty dong lay téc d6 cda lan chay trudce
do la F1000.0

4.3 Lénh G2 :

Lénh G2 13 1énh di chuyén tir vi tri hién tai dén vi tri cé toa d6 dwoc chi dinh thdng qua tham s& XYZ di kém
theo lénh nay, theo mdt cung tron cé tdm duoc chi dinh thdng qua tham s6 | (i ngan) va J, huéng chuyén dong
theo cung chiéu kim déng ho.

Vi du mday dang & vj tri X0 YO, va mudn di chuyén
dén vj tri X80 Y80 theo cung tron co tdm tai X40Y40 y G2X80YS0I40J40
va huéng theo chiéu kim déng ho, ta danh lénh: 80
G2X80.0Y80.0140.0J40.0

Trong d6, tham sé | 1a khoang céch tir tdm dén vi
tri hién tai theo truc X, va J la khodng cach tir tdm
dén vj tri hién tai theo truc Y. Noi cach khac, | va J J
chinh 13 toa d6 twong déi cia tAm cung tron so véi
vi tri hién tai.
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4.4 1énh G3:
Lénh G3 ¢ tat ca cic tham sb giéng nhw
lénh G2, nhung khi dénh lénh G3 thimayse ¥ G3X80Y80I40J40

di chuyén nguoc chiéu kim déng hd. Vi du
khi ta danh lénh G3X80.0Y80.0 thi may sé di
chuyén nhu hinh bén.

40 80 X

Khi ching ta mudn mdy chay thanh
dudng tron thi diém cudi s& trung véi y
diém hién tai. G2X0Y0140J40

Vi du khi mdy dang & vi tri XOYO ta dénh
Iénh G2X0.0Y0.0140.0J40.0, may sé chay
duong tron cé tam tai X40 Y40 nhu hinh
bén

4.4 Lénh G53/G54/G55/.../G59 :
G53 hién thi gbc toa dd may

C4ac lénh G54 dén G59 dé cai dat géc toa do clia phdi so vdi gbc toa d6 may.

Trong Mach3 cnc, c6 2 goc toa dd can quan tdm, 1a géc toa dé may va géc toa dod phdi (hay con goi 1a goc toa
dd 1am viéc). GSc toa d6 may |13 géc toa dd tai vi tri sau khi may thuc thi lénh “Home”. GSc toa d6 phéi la vi tri
sau khi ta nhan ZeroX/ZeroY/ZeroZ twong (rng clia ba truc XYZ.

Thoéng thuwdng, khi bat dau chay chuong trinh Geode, ngwdi van hanh chi quan tam dén goc toa d6 phoi, vi
toan bd cdc tham sé XYZ clia Iénh GO/G1/G2/G3 déu tham chiéu theo géc toa dd phdi. Ngoai trir luc ta goi lIénh
G53 thi cic tham s& nay sé theo hé toa d6 may.

Vi vay, khi viét chuong trinh Geode, nhitng dong d3u tién, ngudi ta thudng hay d& mét I&nh chi dinh toa do
phoi.

Vidu:
G54 : chidinh chuong trinh gcode chay theo hé toa d6 phoi G54.
GO Z30: nhic dao 1én vj tri Z30 so v&i gdc toa dd G54

GO X0YO : chay dao vé vj tri XOYO so v&i hé toa d6 G54.
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4.5 Lénh G90/G91 :
Lénh G90 dat ché do chay tuyét d6i, tirc 1a cdc tham sd XYZ cla cac I1énh Geode 13 vj tri dich dén so véi gbc toa
@6 phoi.

Lénh G91 dat ché do chay tuong déi, tirc 1a cdc tham s8 XYZ cla céc 1énh Geode 1a vj tri dich dén so vdi vi tri
hién tai.

Vi du miii dao dang & vi tri X50 Y70, néu ta mudn may chay dén vi tri X80 Y100, theo ché dé tuyét déi (G90) ta
danh 1énh: GO1 X80 Y100. N&u mdy chay theo ché d6 twong d6i (G91) ta danh I1énh G01X30Y30.

4.5 Lénh G20/G21 :
Lénh G20: cac tham s6 XYZ tinh bang don vi INCH.

Lénh G21: cac tham s6 XYZ tinh béng don vi millimet.

5. Cac lénh M-code co ban trong Mach3
5.1 Lénh M3/M4/M5 :

Lénh M3 bat cong tdc m& spindle(ddng co truc chinh) chay thuan
Lénh M4: bat cdng tic mé spindle chay nghich.
Lénh M5: tat tat ca cac cong tdc M3/M4 (dirng spindle)

5.2 Lénh M7/M8/M9 :

Lénh M7: m& cong tic lam mat spindle (van nudc hodc van khi nhdm lam mat déng co truc chinh)
Lénh M8: m& cong tic van tudi ngudi cho miii dao.

Lénh M9: tit tat cd cdc van mé bang M7/M8

5.2 Lénh M2/M30 :
Lénh M2: bao két thic chuong trinh Geode, khi gdp 1&nh nay méc du sau d6 con |énh thi may van dirng, khong
chay tiép.

L&nh M30: bdo két thic chwong trinh va dua con tré vé dau chuwong trinh, chuan bj chay lai.

Dén day chung ta cé thé viét chuong trinh Gecode dau tién dé didu khién may cnc cdt mot hinh vudng va mot 16
tron trén phoi theo kich thudc nhw hinh bén:
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Gid slr ta d3 cai dat gbc toa dod phoi G54 tai géc dwdi bén trdi, vi tri Z = 0 tai bé mat phdi, tdm phdi day 5Smm.

Chuwong trinh nhu sau:
G54 (Lay gbc toa dd duoc cai dit & G54)
G90 (chay theo toa d6 tuyét déi)

G21 (kich thudc chay la mm)

GO 720 (Nh&c dao 1én 20mm so v&i mat phéi)

10

M3 S8000 (mé& spindle, t&c d& 8000 vong/phut) o

M7 (M& nudc lam mat spindle)

GO X10.0 Y30.0 (dura miii dao dén vi tri dau tién) 30

Gbe toa db

G1 Z-5.0 F500.0 (ha dao xudng dé sau 5mm vdi téc dd cham 500) ciin phoi

G1 X30.0 F1000.0 (dwong cit dau tién, téc d6 chay dao 13 1000mm/pht)

G1 Y50.0 (Tiép tuc cat dudng cat thir 2)
G1 X10.0 (dudng cét thir 3)
G1Y30.0 (dudng cat thir 4, 1a dwong cat cudi clia hinh vudng)

G1 720.0 F800.0 (nhac dao |én 20mm so v&i mat phdi)

GO X40.0 Y40.0 (chay nhanh dén vj tri dau tién trén dwdng tron) o Q

G1 Z-5.0 F500.0 (ha dao xudng dd sdu 5mm) 10

G2 X40.0Y40.0115.0 F1000.0 (b3t d3u cit duong tron) 20

30

G1 720.0 F800.0 (nhac dao 1én)

G toa dj

cia phéi ©

M5 SO (tat spindle)

M9 (tat van nwdc lam mét spindle)

GO X0.0 Y0.0 (chay nhanh vé géc toa dé)

M30 (K&t thuc chwong trinh, dua con trd vé dau chwong trinh)

Theo hinh bén |3 két qua dao chay thuc t&, dworng mau vang 13 dwong dao nhic 18n cao va di chuyén nhanh
dén diém can cat, dwong mau xanh 1a dudng cat clia dao & dd sau 5mm so véi mit phoi.
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INDUSTAY 4.0 SOLUTIONS

6. Hé Thdng Dién clia Mach3 CNC

Hé théng dién ciia Mach3 cnc bao gbm: mach chinh dé két néi véi Mach3, cac driver cho cac dong co
cho 3 truc XYZ, bién tan dé diéu khién tdc do spindle, nit nhdn EMO, cdc cdm bién hanh trinh cho 3
truc XYZ, cac van dién dong mé khi lam mat hodc nudc lam mat.

Bién tin va spindle

Phin mém
Mach3 cnce
May tinh/Laptop

Ethernet LAN
cable

céc driver diéu khién XYZ

R

Nt nhan va cam bién hanh trinh

6.1 Mach chinh ké&t ndi vdi Mach3
Mach chinh két ndi véi Mach3 13 phan quan trong nhat cta hé théng dién cho Mach3 CNC, vi né
anh hudng dén tc d6 va tinh 6n dinh clda hé théng.

Phan mém Mach3 cnc ban dau duoc viét dé chay trén hé didu hanh windows, st dung céng LPT
(c6ng mdy in 25 chan) truyén dit liéu xuéng mach chinh dé diéu khién cdc mé to chdp hanh, va doc
tin hiéu cla cdc ndt nhan va cdc cdm bién tra vé.

C6 thé néi rang, Mach3 |a phan mém cho mdy CNC
théng dung nhat, dac biét 1a danh cho nhitng ngudi
méi lam quen vdi CNC, vi ¢ cdc tinh ndng day dd va
rat dé st dung. Mach3 chay trén hé diéu hanh
Windows, 13 hé diéu hanh phé bién nhat cho may
tinh, ngay ca trén windows10 va windows11 mdi FrR—
nhat hién nay. Mach3 tan dung triét dé ngudn tai "
nguyén cla may tinh nén rat tiét kiém chi phi so véi
cac may cnc chuyén dung, vi ngay nay, gia thanh cla
may tinh/laptop ngay mét ré.

al 2enasaaa h—

Tuy nhién, v&i su phat trién nhanh chdng cta phan
mém cling nhu phan cirng may tinh, cdng LPT dan bi
thay thé b&i cac két ndi khac nhu cdng mang LAN, cdng USB, két ndi wifi, bluetooth,... Cac nha san
xuat may tinh dan dan khéng san xuat cdc main mdy tinh ¢ cdng LPT. Diéu nay khién cho phan mém
Mach3 khoéng thé hoat ddng trén cdc mdy tinh d&i mdi vi doi hdi main mdy tinh phai cé céng LPT. R4t
may, nhirng nha phat trién ngoai vi cho may tinh cling nhanh khéng kém, ho da phat trién cdc mach
chinh khdc, thay thé cho c6ng két ndi LPT. Hién nay trén thj tredng cé 2 loai mach chinh st dung 2
loai k&t ndi thay thé dé 1a c6ng mang LAN (RJ45) va céng USB.

10
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Trong 2 loai k&t ndi nay thi cdng két ndi mang LAN

c6 wu thé vuot troi vé dic tinh dién. Vi cong USB ,y// /
bat budc phai st dung dién 5V trén main may tinh 47/? : /’/{,/
cung cdp cho mach chinh, ma trén mach chinh lai é»,/,

két néi vai dién 24VDC, tham chi mét sé driver s / ‘. \7
dung dién 80VAC va spindle hoat déng mirc ap A

220VAC. Viéc s dung truc tiép ngudn tir main may Dy B LA
tinh cung cap cho mach chinh da lam cho mach usb

dé bj nhiéu tin hiéu, tham chi gay hu hai dén cac chip truyén thdng trén mach chinh. Nguoc lai véi
k&t nGi USB, cdng mang LAN khong st dung dién tir main may tinh, thém nita trong cac 6 cdm mang
LAN trén cac main may tinh déu cé trang bi bién ap cach ly dién véi main nén xem nhu cich ly hoan
toan vé&i main mdy tinh. Ngoai ra, ddy mang LAN Ia day cap xoan theo cip, 1a loai k&t n6i 6n dinh nhat
vé cdc két ndi cé day hién nay.

)\
1}

Diy LSB

Vi vay trong bai hudng dan nay, ching ta s& xem xét
k&t ndi tir Mach3 sang mach chinh bang k&t ndi mang
LAN giéng nhu hinh bén trén vé hé théng dién cla
Mach3.

f=——PC5viCommom anode)

N3m bat dugc khd khidn vé van dé cdng LPT, 14S d3 cho
ra d&i mach ETH-LPT dé két n6i MACH3 véi mach BOB ,
LPT. Viéc gitt lai mach BOB LPT sé& gitp tiét kiém chi phi, ol o E - g
dé dang thay thé d8i v&i nhitng may dang st dung céng R ‘. e b e
LPT trudc day dong thoi tan dung duoc Igi thé 6n dinh '
cla cdng két néi mang LAN.

P2 puise

6.2 Két n6i ngoai vi dén mach BOB LPT
Board BOB LPT c6 12 chéan output va 5 chan
input:

Relay bridle wire

CN-P17-Selective relay
OFF-P17-B axis direction

Céc chan output bao gom:
P1,P2,P3,P4,P5,P6,P7,P8,P9,P14,P16,P17

Trong d6 chan P1 13 chdn PWM dé diéu

Nl

. el
D (§-0CAS-0NE
SONT VO 3T ¥

LR ~ A 2 . T A o P10-Stutter stop 2.1 MAIN switch
khién toc d6 cua spindle(loai bién tan diéu P11-Tool setting ¥ - v 20
¢ o ALY N N N Nepacl b i 7 .
khién t6c d6 bang PWM). Chan P1 nay dong P12 : e
P13-Yspacing (=@ 4 . /
thoi [a chan ngd vao cho mach Analog trén P15-zspacing |o—e—Q) ER "= 0-10V Control the output
B -~ answer the frequency convert(
D

GND

mach BOB dé xu3t ra dién &p 0 dén 10V dé
diéu khién cac loai bién tan diéu khién toc
d6 bang ngd 0->10V. Cac chan con lai cé
thé duoc cai dat trong mach3 dé lam céc
chirc ndng cu thé khac nhau chang han nhu !
chan xung chiéu cho cac driver, chan diéu x
khién van dédng m& nwdc lam mat, chan :
diéu khién on/off spindle,... Tat nhién la chi
c6 thé duoc cai lam chirc ndng output.

Axis common anode interface
Connect motor driver

1q X-€d
1 A-Sd
nd z-9d
1a z-Ld
nd v-84
WMd-Ld

asind g-91d
(apoue wowwod)aN9dd

as

uonda.

uonda

as|

uonda

EY
pajqeua-skeme-p | d
Kejay/uondanq g-£1d
(3poue wowwod)ASId

(apoue Wowwod)ASId

Céac chan P10,P11,P12,P13,P15 I3 cic chan INPUT. C4c chan nay cling s& dwoc cai dit trong mach3 dé
thuc hién céc tinh nang input khac nhau, chdng han nhu nat khan cap, cdng tic hanh trinh, nat nhan
tuy bién, ...

11



4 #MACH3 CNC beginer V2

6.2.1 Dau ngudn cho mach BOB

Mach BOB s(r dung 2 loai ngudn la 5V va 24V, ngudn 5V
dé nudi céc ic giao tiép, ngudn 24V dé nudi cac opto
input va la ngudn nudi cho mach tao 0-10V ra cho
spindle.

Mach ETH-LPT c6 ngd ra 5V dé cung cap cho mach BOB,
ta ddu nhu sau:

Ngudn 24Vdc tir bd ngudn bén ngoai cap vao cho mach
ETH-LPT, sau dé ngudn 5V ra tir mach ETH-LPT néi vao
chan 5V trén mach BOB, ngudn 24Vdc tir bd ngudn bén
ngoai cling s& dwoc cadp cho mach BOB vao cac chan
theo so' d6 hinh bén.

Ngudn 24V tu b ngudn chinh cAp vd

6.2.2 B4u cac chan xung chiéu cho cac driver

Trén cac driver step hodc servo, ta c6 cac chan Pul+/Pul- 13 cdc chan xung (mét sé driver ghi la
Clk+/Clk-)

Cac chan Dir+/Dir- la cdc chan chiéu (quay thuan nghic), mot sé driver cé thé ghi la CW/CCW.

Dai vai driver cho motor truc X ta néi nhu sau:

Cac chan Pul+ va Dir+ ta néi lai v&i nhau va néi 1én nguén 5V bén trén. Chan Pul- ta néi vao chan P2
trén mach BOB, chan Dir- ta n8i vao P3 trén mach BOB.

Tuwong tu, d6i vdi truc Y, cdc chan Pul+ va Dir+ gidng truc X, chan Pul- néi vao chan P4, chan Dir- néi
vao P5

D6 vdi truc Z, Pul- ndi vao P6, Dir- nGi vao P7

oz w
x U O

C
]
<

PC5V(Commom anode)
PC5V(Commom anode)
PCGND{Commom anode)
P1-PWM

P17-B Direction/Relay
P16-B pulse
P14-always-enabled
P9-A Direction

P8-A pulse
P7-Z Direction

P6-Z pulse
P5-Y Direction

]'l‘ <Illh.|lil jﬂ

Stepper motor

P4-Y pulse
P3-X Direction

= P2-X pulse

cCOCeco

GND

T & & & B

Bumes ebejjon

P12-Xspacing
P13-Yspacing
P15-Zspacing

:I.
:
z

P10-Stutter stop
P11-Tool setting

DM542 RoHs CE

12
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6.2.3 Dau nut nhan khan cap(EMO) va cac cdng tac hanh trinh

NUt EMO c6 2 tiép diém va thuong la 2 tiép diém
thuwong déng (tire 13 binh thuong, 2 tiép diém dé

s& déng lai v&i nhau, khi nhan vao nut thi 2 tiép

diém s& hd ra). Tiép diém thudng déng ngudi ta
thuwong ky hiéu la NC (Normal Closed), va nguoc
lai thuorng hd' 1a NO (Normal Open)

Cac cong tac hanh trinh thi ¢ nhiéu loai, loai 2
day va 3 déy, loai thudng déng va thuong hé,
ching ta cling nén chon la loai thudng déng.

Céach k&t ndi nhu hinh bén.

NGt EMO ta ndi vao chan P10, cong tac hanh trinh
truc X ta ndi vao chan P12, truc Y chan P13, truc Z chan
P15. N&u ching ta khéng can 18y gdc may, ludn set gdc
bang tay, thi chung ta c6 thé bd qua cac cdm bién hanh

trinh.

= P10-Stutter stop _

P12-Xspacing

P13-Yspacing

P15-Zspacing
GND

NC

COM

Céng tic hanh trinh

6.2.4 B4u van dién diéu khién spindle va bom tudi ngudi, lam mat

a. K&t ndi bién tan

Trén mach BOB c6 1 relay cach ly
dé diéu khién dong m& bién tan
cho spindle. Relay nay dugc diéu
khién déng mé& bdi chan P17 thong
qua mét cai dau ndi (jumper). Khi
gan jumper(jumper on) thi relay s&
dugc digu khién béi P17. Khi thao
jumper ra(jumper off) thi relay sé
khéng dugc néi véi P17. Muc dich
cla viéc thao jumper nay la trong
mét s6 cdu hinh mdy nhiéu truc,
nguwdi ta muén dung chan P17 nay
dé diéu khién xung chiéu cho
driver step, lic d6 chan P17 sé
on/off v&i téc d6 rat nhanh gay hw
héng relay, nén can phai tho
jumper ra. Trong tai liéu nay, bién
tan dwoc st dung la dong GD cla
hang INVT, cac hang khac cac chirc
nang gan nhu twong tw( quy déc
gia c6 thé tim hiéu thém vé cai dat

cho loai bién tan minh dang s& dung trén céc kénh youtube cla nha ban hang). Ching ta sé dung
chan P17 dé diéu khién tit mé spindle, nén ta s& d& nguyén jumper on trén mach bob. Mach diéu

Jumper on: P17 déng mo relay
Jumper off: P17 khong déng mo relay

],{_nllgnlal ’ﬂ

-~—
— P12 Xspicing g

P1-PWM

P16-B pulse

e=""=_P9-A Direction
[ P8-Apulse
s P7-Z. Direction
pr— P6-Z pulse
s P5-Y Direction

pr— P4-Y pulse
P3-X Direction

pr— P2-X pulse

P14-always-enabled

5V

—E PC5V(Commom anode)

PC5V(Commom anode)
PCGND(Commom ancde)

P17-B Direction/Relay >
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khién on/off spindle nhw hinh trén, 2 chan ra cla relay s& dugc dau vao chan S1 va chan COM trén
bién tan.

T6c d6 clia spindle duoc dieu khién bang bién tré gan truc tiép vao bién tan & chan A12.

Jumper
MCB / \
3pha 380V “ Rp @ © u B
SR 8 v [——% MOTOR
L w—=
Ngh vio digital 1 PE
—a | L
Y1 Ngbra Y
m
N og ©mcan
BiénTin
Analg Output 1
“  INVIGD20 | loioviosma
HDI
A2 Analg Output 2
b L @D 0-10V/ 0-20mA.
ROIA
Ni 1
Bt :ﬂ: b
E AL2 (0- 10V)
—| A3 (-10- 10V) e 1
ROZB | Ngs ra Relay 2
AC (GND) RO2C

b. Dau bom lam mat:

O muc két ndi driver (6.2.2) cac chan output d3 dwoc sit dung cho céc truc XYZ bao gom:
P2,P3,P4,P5,P6,P7. O muc két ndi spindle ching ta d3 str dung P1,P17. Cac chan output con lai
P8,P9,P14 va P16. Chuing ta s& chon chan P16 Iam chan output diéu khién bom |am mat spindle (m&
bang lénh M7).

DE& lam mat spindle, ta thwdng st dung bom chim nhdng trong thung
nuéc (gidng bom hod ca canh) dé bom nudc chay qua than spindle va
tuan hoan nhu trong hd ca, qua d6 1am mat spindle.

Bom nay dugc cadp ngudn 220VAC nén ta s& sir dung mot cai ro le
trung gian dé diéu khién déng mé& bom.

So d6 dau day nhu sau: (vi si dung ngudn 220VAC nén khi cat day va ndi bom, quy ddc gia phai hét sirc luu y,
kiém tra cin than ding so d6, néu quy déc gid chwa hoc vé dién AC, can tham van ngudi co kién thirc vé dién
dé dau ndi phan nay).
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o
j 220VAC
s Danger
= 220 volts

PC5V(Commom anode)

$CGND(Common anode)

Pl4-always-enabled
== p9.A Direction
= P8-Apulse

s P7-Z Direction

e 6.2 pulse

e P5.Y Direction
e P4Y pulse
P3X Direction

e 2.X pulse

P10-Stutter stog -
Po—0)

P12-Xspacin

D&i véi cac van dién khac, d& m& nudc twdi ngudi hay van théi khi, ching ta s& lam tuong tw nhu ngd ra cho
nuwdc lam mat nay. Tuy thudc vao mirc 4p cla bom hay van dién (24V hay 220V) ma ta cung c3p dién vao khéc
nhau, vé so d6 va r& le trung gian sé gitt nguyén nhu hinh trén.

7.CAI DAT MACH3 VA CAC THONG SO

Mach3 dugc viét dé chay trén hé didu hanh windows, vi vay ching ta can chuan bj mdt mdy tinh cé hé diéu
hanh windows. Phién ban khuyén nghi sir dung 13 windows 10.

7.1 Cai d3t phan mém mach3
Phién ban cudi cling ctia Mach3 13 3.043.066, tuy nhién c6 mdt s6 phan hoi trén dién dan Mach3 cla nha san
xuat, phién ban 6n dinh nhat 13 3.043.062.

Sau khi tai duoc file cai dat, ta kich dup vao file cai dat va cai dat nhu mot phan mém binh thudng.

Mame B Date modified Type Size

|j Mach1Lic.dat 17/8/2022 2:10 pm DAT File 1KB
Y& Mach3Version3.043_2018.exe 4/2/2024 7:36 am Application 27167 KB
L‘}f’ Read Me.txt 23/7/2018 11:453 pm TAT File 1KE
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Khi cai trén windows 10, ta bd chon phan cai driver d&€ phdn mém chay dwoc én dinh trén windows 10. Néu cai
trén Win7 32 hodc WinXp thi khdng can bé chon muc nay.

Mach3 CNC Control Software

Version:3.043.062

5 View Wizards Operator Plugln Control Help

D1 Al2 | Tootpath Als | Offsets Ars | Settings Ané | Anz | MiI->G15 G3 G17 G40 G21 G90 G394 G54

-0.6700 |

.26
RO 3053
0.304 _.....+0.9460
RO.319 ==
Rgbs_’i'.:m {18 Machi Setup —— f ux
R0 9192 Select P: . .
RO.7237 Plaase select the program features that you want 1o inetal. Q‘;;‘ -
306

rstalls the Peralel Port Orver. This & not
nesded for extemal maton cortrol dewies
(328K8)

imRun__ | I Run From

d Program Run Time 0:00:00:

Total space requred 419 MB

= =

Tiép tuc nhan next cho dén khi két thuc.

Sau khi cai dat xong, ching ta copy file mach1llic.dat vao thw muc C:\Mach3\ d& kich hoat d4y dd tinh ning
cta Mach3.

Tiép tuc copy file plugin dll vao thu muc C:\Mach3\plugins\ (Né&u xai mach LPT cii thi khéng can buwéc nay)

» This PC » Local Disk (C:) » Mach3 » Pluglns

~
MName Date modified Type Size
| ETH_LPT_V2.6.dll 1/2/2024 10:535 am Application exten...
| Flash.dll UTam Apphcation exten...
%] JayStick.dil Application exten...

|%] PrinterScope.dll
|%] TurnDiags.dll
%] Video.dIl

Application exten...
Application exten...

Application exten...
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Trwdce khi chay chuong trinh Mach3, ta can cai dat quyén
admin cho Mach3 nhu sau:

B Mach3Mill Properties b
Ch5p ChUét phél Vao bléu tu’ofng Mach3Mill trén man hinh Security Details Previous Versions
o i 5 V3 Compatibil
desktop, sau dé chon Properties, sau dé vao tab General Shortout cptbiRy
”Compabi"ty" V\a Chon nhu; h‘lnh nh’a"n OK If this program isn't working comectly on this version of Windows,
¥ ’ .

try running the compatibility troubleshooter.

Run compatibility troubleshooter |

How do | choose compatibility settings manualty?

Run this program in compatibilty mode for:

Windows 7 ~

Settings
[ Reduced color mode

Bbit (256) color

[ Run in 640 x 480 screen resolution

[] Disable fullscreen optimizations

| Run this program as an administratar I

[ Reqister this program for restart

Change high DP| settings

GChange settings for all users

OK Cancel Apply

Cai d4t IP tinh cho may tinh: ( Néu chay mach LPT ho3c USB thi khéng can budc nay)
Trong win 10, (danh chit settings & phan tim kiém géc duwdi bén trai)
Settings-> Network&internet -> Ethernet -> Change adapter Options
Nhan chudt phai vao biéu tugng Ethernet, chon Properties

- Ethernet - Wi-Fi
kr\" T AT ¥ s FLoorr2

G TwinCAT-Intel PCI Ethernet Adapt... =dﬂ Intel(R) Dual Band Wireless-AC 82...

@ Ethernet Propertie < Internet Protocol Version 4 (TCP/IPvd) Properties x

Networking  Sharing General

C ct using:
ennect using ‘You can get IP settings assigned automatically if your network supparts
? TwinCAT-Intel PCI Ethemet Adapter (Gigabit) this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.
Corfigure...
Obtai 1P add) tomaticall
This connection uses the following items: @) n &n I address automancaly

Q05 Packet Scheduler - @ Use He-follwing IP adcress:
B . IF address:

(T e Pk Veen 4 TGP0

I msoft-Network—Adapter-Multipero

. Microsoft LLDP Protocal Driver Default gateway: |:|

O & Intemet Protocol Version 6 (TCP/IPv6)

. Link-Layer Topology Discovery Responder v Obtain DS server address automatically

S L4 (®) Use the following ONS server addresses:
Install... Uninstall Properties Freferred DNS server: l:l

Description Alternate DNS server: l:l

Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks. [ validate settings upon exit Advanced

OK Cancel Cancel

Cai IP cho may tinh 13 192.168.100.1 / Subnet mask la 255.255.255.0
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Bay gid ta mé& chwong trinh mach3 bang cach kich dup vao bidu tugng Mach3Mill trén desktop.

Al

MaehzMill

Lan chay d3u tién, mach3 s& héi plugins, ta chi can kich chon 2 muc nhu hinh dudi.

Motion Contrel Hardware Plugln sensed!! =

Your system is showing more than one control device
Please pick the one you would like this profile to use.

¢ Normal Printer port Operation.
[ #EmdipTieek |

© No Device

© No Device

© No Device

¥ Dont ask me this again

OK

Man hinh d3au tién cta mach3:

. Mach3 CNC Licensed To: Zak Kuhn IHHF
File Config Function Cfg's View Wizards

Program Run (Alt-1) | MDI(Alt2) | Tool Path (Alt4) | Offsets (Alt5) | Settings (Alt6) | Diagnostics (Alt-7) |ui>Gis Ga0G17 G40 G20 Ga0 Go# GS4 G49 Gaa Ge1 GST.

Operator Plugln Control  Help

Fi le:lﬁte Noemens Load Wizards Last Wizard
NES wizards | sl
Edit G-Code. Rewind Ctrl-W —’
I
Recent File Single BLK Alt-N . T SRO %
e m—— e %
Load G-Code e
Block Delete Ml {100 ’FR? @ 9 3
Set Next Line M1 Optional Stop__|JR
Lne: 0 Flood CtrlE__ | Auto Tool Zero ....6.00! RPM 0l
__RunFromHere | owen | Remember | _Return Feed'afee - Sov o
.....6.00.
Elapsed m!‘m!
On/Off_| =
... Emergency Mode Active z.,,n,,,“ l CJod ONIOEECE 1o l UnitsMin ~ 0.00 | Splndle Speed
GCodes | M.Codes | +0.000 Units/Rev 0.00

ReConfiguration Estop.

Viéc d3u tién, ta nén cai dit don vi mac dinh cho mach3 la

18

mm thay vi inch.
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i Bl | s — — 2= e |

.' Mach3 CMC Licensed To: Zak Kuhn IHHF

Set Default Units for Setup

File = Config Function Cfg's  Wiew Wizards O

|tz for Maotor Setup Dialog
Select Mative Units
_P' X -2) j * pM's " Inches
Ports and Pins

Mator Tuning

freneral Canfin

7.1a Thay d6i giao dién 6 truc (néu may 4 truc tré xudng thi bd qua budc nay)
Man hinh méic dinh cia Mach3 chi hién thi 4 truc, mét s6 cdu hinh mdy can nhiéu hon 4 truc thi chdng ta can
phai load giao dién mé& réng cho 6 truc.

Trwdc tién, ta can chuin bi file giao dién cho 6 truc.

Théng thudng file giao dién cé dudi *.set va kém theo mét thu muc chira cc hinh anh va biéu twgng cho man
hinh giao dién dé.

> MACH3 » M_BAxis

MName Date modified Type Size
UT Buttens-JPG 6/26/2024 1:42 PM File folder Thie muc chwa cac hinh anh cia nat nhan
j M_BAxis.set 4/28/2024 11:04 PM SET File dmel= File giao dién

Vi du & day, ta c6 file M_6Axis.set , file ndy can copy vao thu muc C:\Mach3
Con thw muc chira hinh dnh ta copy vao thw muc C:\Mach3\bitmaps\MillBitmaps

Sau d6 mé& Mach3 Ién vao View->load screen:

= Shortcut:

@ Mach3 CNC Licensed To: Zak Kuhn IHHF

File Config Function Cfg's | View Wizards Operator Plugln Control  Help

Program Run (Alt-1) |

Load Screens l | Offsets (Alt5) | Settings (Alt-6) | Diagnostics (Alt-7) | Wil-=G15 GBO G17 G40 G21 GI0 G34 G54 G49 G99 GE4 GIT

Save Current Layout

Regen ToolPath R +133.7656 l
. +103.9063
-3.00001 [ vou

_+0.0000]|s2]

Load Wizards |

NFS Wizards

Edit G-Code Rewind Ctrl-W
ycle Sta 7 = i E|
E S5 Hb:l Recent File Single BLK AItN_| [ Overnidgen
Close G-Code Reverse Run | MW o  —

Jrecanioi ] - LoorGlodel . | pia. _ +0.0000 Moo B fesed) 8 M

File :lNo File Loaded.

Clra s6 chon file hién ra, ta chon file M_6Axis.set va click Open.
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Fi Le:INo File Loj
I Eche Staa I

@ Open

Look in:

*

Quick access

Desktop

Libraries

| || Mach3

MName
TurnAddons
Uninstall
xmlbackups

B Gaxis.set

B8 1024.5et

221024 M1 set

o machviet-screen-V1.set
22|PBJ-1024-Black2 set
22| PBJ-1024-Bluetlass2.set
£

o 1024-flve-ax]
o M_BAxis.set

Date modified
2/2/2011 11:39 AM
4/21/2024 11:19 PM
7/5/2024 5:57 AM
11772017 2:04 AM
12/21/2009 2:30 PM
2/17/2024 12:18 PM
1/24/2006 9:38 PM
4/28/2024 11:04 PM
3/30/2024 £:21 PM
6/7/2012 7:49 AM
6/7/2012 7:50 AM

Fil

+133./656

pad Wizards |

FS Wizards
SE

A} ’ Mach3 CNC Licensed To: Zak Kuhn IHHF = o
File Config FunctionCfg's View Wizards Operator Plugln Control Help
AN\ Program Run Alt] J\ MDI Alt2 J\ ToolPatn Alt4 J\ Offsets AItS’\ Sen:ngs Ntﬁ’@iagnoshcs AltzJ\ PositioningJ Mill->G1 | Toollifo
- P DEEDGO  siae i el i’
TNl +133.7660 ool +1.00 I
nl T T Diameter +0.00
R | +103.9060_+000d Heont TR
AT -3.0000 ccol oo
Zero Z - + af +1.00 S —————
E 3.000 - -
Al Geens ' +0 0008__=0.000= D (s0c onrom)
L o . -~ .l
|l +0.000§__-0.00d= £ oams
o +0.0008__:0.00dE% — —
Feed Rate FRO %
= —_—- 100
v ) _ — ( pruteri-pass ) FRO
- ’m} ( i ) ‘xmmm’ Lower Z -Inibit by: F
FILE.  No File Loaded. Elapsed  [IIGEN +0.000 Frox .
. . - — = ey s Units/min Al
o7 | Edtccode ) { Rewind Program ) (=) =) =) (22 | urere NI Y/
Start L Recent File ) LSinglo Block )U b Spindle Speed —
Tool:0
% ( closeGCode )  REVERSERun ) o -
) [ LoadGCode ) [ BlockDelete ) RPMM — k\
STOP {__setNextLine ) (M1 0ptional STOP) s _i‘U =
| @

(Esc)

(_RunFromHERE ) (_ Coolant )

O € ]

Dwel ) CVMode

......Press Reset ... Emergency Mo
- @ -fun Code

( zznnivic onyorr )  IEXNN

N " L(oop) [N times onM30 €]
( sastory ) ‘&w) (& codes) Status:  ETH_LPT communication error ! Profile:  Mach3Mill_MiniCNC
Man hinh giao dién 6 truc da dwgc load.
7.2 Cai dat cac chan xung chiéu cho driver
Ta vao muc config>Ports and Pins, chon tab “Motor Outputs” @ Mach3 CNC Licensed To: Zak Kuhn IHHF
File | Config Function Cfg's  View  Wizards
Sau dé ta chon cac chan cho ba truc XYZ nhu hinh, cdc chan nay phu hep p,  SelectNative Units 2)

v3i phan két ndi phan dién nhu d3 trinh bay &@ muc 6.2.2
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4 #MACH3 CNC beginer V2

File Config Function CF Operator Plugln Control  Help

CPg's View Wizard:
Program Run (Alt1) | MDI(AItZ) | Tool Path (Alt4) | Offsets (AIt5) | Settings (Ait6) | Diagnostics (Alt7) |uil-G15 30 G17 G40 G20 690 094 G54 649 099 C

Port Sefup and Aca Selection  Motor Outputs | input Sgnals | Qutput Signais | Encodr/MPGs | Sendis Setup | M Ostons |

Engine Configuration... Ports & Pins

pled  StepPine ‘D\r?ml Dir LowAli.| Step Low A.. ‘iﬂppnn
3 « x 1

]

5

°

IR
ElEIE(E B|Y

1
P
1
9 1

5

X % % N A A

B

«

=

=] e A
Roco cy Mode Active.... Zinhibit I e owieer et a1 [ UNEM 0.00 Spind

Trong bang nay, ta lvu y & cdt Dir LowActive, & cdt nay la cai d&t chidu m3c dinh cha cidc motor, khi sang phan
sau, ta nhan phim Jog d& motor chay, néu motor chay ngugc chiéu thi ta s& nhan vao 6 twong &ng trong cot
nay dé d6i chiéu quay cho motor cho ding cau hinh may.

7.3 Cai dat step per mm cho tirng truc

Phan mém mach3 doc cac 1énh Gecode v&i tham s8 XYZ ¢6 don vi Ia mm, nhung khi mach3 phat xung
dé diéu khién dong co thi mach3 s& phat s6 lvgng xung. Nén ching ta can phai cung cap cho mach3
biét m&i mm tuong rng bao nhiéu xung hay con goi 1a “Steps per mm”

S8 “Steps per mm” nay phu thudc vao co cau truyén ddng trén madi truc, ta Iay vi du truc X cé vit me buédc 10
(ttre 13 vit me quay 1 vong thi con truot sé di dwgc 10mm), va trén driver step ta cai thong sé 1a 1000p/rev

1000 pul/rev )f 2500 Pul/rev/4000 pul/rev

Driver

PWR/ALM
PUL#(5V-24V)

< —

PUL-(PUL) D 1

DIR+(5V-24V) N

buoe 10 - 10mm/vong DIR-(DIR) 3 1
ENA*(5V-24V) €]

1000 /10 =100 pulse / mm ENA{ENA) 3

Sw8

SW4:off=Half Current:on=Full Current Swr

SW6

Pulse/rev Table SW5

TEEERE R

40 Tof Lon Ton T on gwg

Nhu vay ta s& c6 s6 “Steps per mm” = 1000/10 = 100 | 1600 T off | off ["on | on | w1
| 3200 [ on ] "on |

[on [ off | L

5000 T off T off | on | off | 3 L
8000 T on T"on_| o | off | .

Eicarany 3
[ of | off | !

L2500 T off T off | off | off | i
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#MACH3 CNC beginer V2

Ta dién vao bang théng s6 nhu sau:

File ' Config Function Cfg's

Select Mative Units

Pi

Ports and Pins
Motor Tuning
General Config...

System Hotkeys

@ Mach3 CNC Licensed To: Zak Kuhn IHHF

View Wizards

Operator  Plugln Contro

i2) | Tool Path (Alt4) | «

Axis Selection
Velodty
X Axis

¥ Axis

Z Axis

ELEERER

Cermssernss
_—‘

Trong bang nay, géc —L
A PO Motor Tuning and Setup
dudibén trdi la s6
“Steps per mm” ta X - AXIS MOTOR MOVEMENT PROFILE
dién vao |3 100, con —_— 21800
o 82620
cac thanh truot ta cé — 2 73440
e . PO = 4260
thé kéo dé thay doi gia 8 s
trj cha toc do toi _ £ 45900
. s . E 35720
da(velocity) va gia = 27540
t8c(acceleration). Hai & < 18380
. , g = 9180
thanh trugt nay, ta kéo :
Ién xu6ng qua |a| sao o 0.05 01 0.15 02 0.25 03 0.35 0.4 045 05
B . .
: Time in Seconds
cho db thi cé dang g
hinh thang twong doi ]
N Velocity Accelerati Step Pul Dir Pul
nhuw trong hinh. Canh Steps pe In's or mm's per min.  in's orccnfri?s;&sec G's lqsuusse |rD _usse
A 5 s N :ncy M,
trén cda hinh thang la Dd?s €\|..1_DD / [s0328.8 [9126 [oswssm [0 [0 cancel

e

gia tri tdc do téi da, gid

tri nay tly thudc vao kha nang dap (rng cla driver step, ban dau ta c6 thé dé gia tri 30.000 dén 40.000 sau d6
ta chay thir va v6 bang nay can chinh lai sao cho khi chay |énh GO ma motor tirng truc déu dép &ng dén téc do
nhanh nhat mong mudn thi ta gilt lai gid tri d6. Hai canh bén cla hinh thang thé hién gia trj gia t6c cla déng
co, canh déc cang dung dirng thi kha ndng tang toc va gidm téc cang nhanh va nguoc lai. Khi gia té¢c nhanh thi
mdy chay s& bi gidt mdi khi ting t6c, nén can can nhic swon déc viva phai tir 45 d&n 60 d6 13 tot nhat.

Chuing ta s& lam [an lwot cai dét cho tirng truc X/Y/Z bang cac nGt & cdt bén phai cung, mdi khi thay ddi gia tri
cla 1 truc, ta cAn nhan nGt  “SAVE AXIS SETTINGS” dé Iwu lai trwdc khi chon qua truc khac.

Sau khi cai dat théng s6 Steps per mm va velocity cho cac truc, ching ta bat ngudn hé théng dién, dogi 3 gidy
cho hé th&ng dién 8n dinh, nhan nut reset d& mach3 két ndi véi mach ethernet bén dudi. Man hinh mach3 s&

thé hién mach d3 két nai.

l v.lwlliﬁﬁal" IUBDIIE

Fi le:[Nn File Loaded.

Load Wiza
NF S Wizai

Edit G-Code Rewind CuilW__ |
1 Recent File Single BLK Alt-N | ]
Close G-Code Reverse Run | m

Feed Hold Load G-Code
<Spc> Block Delete .
- Set NextLing | M1 Optional Stop |.
Stop tine 0 Flood CulF MW
<AlL-S> Run From Here [W]

—_— [ ]
[ Reset i
G-Codes M-Codes +0.00 1

Tool 0 C:_—"T
Dia. +0.0000
H +0.0000
Auto Tool Zero
Remember Return
Elapsed 00:00

||__sog onvorFF curtaiy ]

|

Rap
FR

Uni
Uni

History Clear LUSIH ETH_LPT connected !
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4 #MACH3 CNC beginer V2

N&u mach béo 16i Emergency Mode Active, ta tam thoi tat chitc ndng Estop bang cach vé muc Ports and Pins ->
Input Signals -> kéo xudng dén muc Estop, cot Active Low, kich cho hién I1&n mau xanh. Sau dé nhan Reset dé
connect lai.

Engine Configuration... Ports & Pins
Port Setup and Axis Selection | Motor Outputs Input Signals ]ompm Signals | Encoder/MPG's | Spindle Setup | Mill Options |
Signal Ercbled  |Port# [PinNumber [Activelow  Emulated | Hotkey ~
Input #2 4 2 7 = 4 0
Input #3 4 2 28 L 4 0
e | Input #4 4 2 20 L 4 0
— Probe L 4 1 12 =« L 4 0
Index L 4 1 0 L 4 1 4 0
—_ Limit Ovrd | 8 1 0 L4 0
e EStop of 1 10 ‘ 0
ile THC On 4 1 0 L 4 0
ode THC Up 4 1 0 4 4 0 v
odey Pins 10-13 and 15 are inputs. Only thess 5 pin numbers may be used on this screen
dne | Automated Setup of Inputs
Here
oK | Cancel Apply ‘

Bay gi® ta c6 thé Jog thir cac truc d& xem chuyén déng cé ding nhu cai dit chua, ta lam nhu sau:

Nhan nudt “Tab “ trén ban phim, mot clra s6 Jog s& xuat hién bén phai man hinh:

2 » 2 s s . o Kuha [HHF
Trong clra sO Jog nay cO cac NUt X+/X- Y+/Y-Z+/Z- i com somcve ver veres v pugacens voo
Program Run (At MDI (Alt-2) Tool Path (Alt4) Offsets (Alt-5) Settings (At 6) Diagnostics (Al MA->G15 G1 617 G4

tuong (rng vdi cac chidu quay clia cac truc. &
gitra cd 6 dé dién tdc do Jog, ta dién vao dé
khoang 30% t&c dd t8i da, nhan enter, sau d6
nhan cac nut di chuyén tirng truc xem cac chuyén
dbng co dung hay chua.

Load Wizards Last W
File:JoTie tomea
NFS wizards | SRS

Edit G-Code. Reowind Cirl-W.
Recent File Single BLK AN | W
Close G.Code Reverse Run -

Load GCode
Block Delete |

Line: _ FloodCulF__ |
[Oveil_]

M6t cach khac, ta c6 thé nhan céc phim di
chuyén dugc cai mic dinh trén ban phim dé di
chuyén céc truc:

Run From Here.

Phim mii tén phai -> : X+ o n

Phim mdi tén trai: <- : X-

Phim mdii tén [én: Y+, miii tén xudng: Y- Phim
Ién 1 trang (PgUp): Z+, phim xudng 1 trang (PgDn): Z-

Muén Jog cac truc véi tdc do toi
da, ta nhan ddng thoi phim “Shif” : '
+ phim di chuyén tuong tng. lrb} l”“’]‘ | FAT | Fe2
|

Lwu y: sau mdi [an cai dt théng s6, |
Mach3 s& & trang théi Stop, nén ‘ ‘—3 ‘+ 3 ; 'Badupm r
can nhan nut Reset dé Mach3 dé = =9 | '
Mach3 tr& lai trang thai ready. 'p] |E 3 ‘% 3 I\
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7.4 Cai d&t nit EMO va cong tac hanh trinh cho tirng truc
Trong phan 6.2.3, nit nhdn EMO dugc néi vao chan P10, cdm bién Home tryc X dugc ndi vao P12, Home truc Y
dwoc ndivao P13 va truc Z 1a P15.

Né&u trong phan dién, ching ta bo qua phan cam bién hanh trinh, thi trong muc nay, & cot Enable, ching ta cé
thé bo chon cac tin hiéu X_Home, Y_Home, Z_Home, chi con lai nit EMO.

Ta cai dat trong mach3 nhu hinh sau: vao phan Ports and Pins -> Input Signals:

Engine Configuration... Ports & Pins

x

Port Setup and Auis Selection | Motor Outputs  Input Signals IOquut Signals | Encoder/MPG's | Spindle Setup | Mil Options |

[~

Pins 10-13and 15 are inputs. Oriy these 5 pin numbers may be used on this screen

Automated Setup of Inputs

Signal Enchled | Port# [PinNumber [Actvelow  Emulated | Hotkey
K+ 14 1 0 L 4 |4 0
= o 1 0 o o 0
X Home o 1 12 L 4 L 4 0
Yas o 1 0 L 4 L 4 0
U= 4 1 0 L 4 L 4 0
¥ Home o+ 1 13 x 4 0
T4+ o 1 0 o o 0
= 4 1 0 L 4 L 4 0
Z Home o+ 1 15 L 4 L 4 0

Engine Configuration... Ports & Pins

Port Setup and Axs Selection | Motor Outputs  Input Signals | Output Signals | Encoder/MPG's | Spindie Setup | Mil Options |

Signal Erabled | Port#

[ Pin Number [Active Low

Emulated

[Hotkey [

Probe

¥
Index x
Limitowid | 3%
EStop of
4

¥

¥

THC On
THC Up

THC Down
OEMTrig#1 &

OEMTrig2 |

1
1
1
1
1
1
1
1
1

BN BN NN NN

0

0
0
0
0
0
0
0
0

Pins 10-13 and 15 are inpus. Oriy these 5 pin numbers may be used on this screen

Automated Setup of Inputs

0K

| [ cancel

Apply

ok [ Concel

Apply

Sau khi cai d4t xong cac nut nhan, ta kiém tra lai bang cach vao tab “DIAGNOSTIC”, dung tay nhan nha cic nut
nhan va cong tac hanh trinh, s& thay cé d6m vang xuat hién twong ¢ng.

- a X
 Help
Offsets (Alt-5) | Settings (Alt-ﬁﬁ Di; ics (Alt-T) ‘MHL 15 G1G17 G40 G20 GI0 G4 G54 G49 G99 G61 GIT
ne Coord WorkOffset G92 Offset Tool Offset ElEE T
-3.1457 - +0.0000 - +0.0000 - +0.000q %
+0.0000 - +0.0000 - +0.0000 m
+0.0000 - +0.0000 - +0.0000 - +0.0000 W
+0.0000 - +0.0000 - +0.0000 +0.0000
+00000 - +0.0000 - +0.0000 +0’ 0000
+0.0000 - +0.0000 - +0.0000 -
+0.0000

[_Jog ON/OFF CulAlY i

Time in Int +0.0
Blended Spd 0.00
Buffer Load _ g%
Queue Depth +0
warmcme __+0.000009
PWM Base ﬂ
Time Scale m
Reduced [l
LookAnead 29
CPU Speed 14000000.0000
Servo Freq. |

Port 1 Pins current State
(LTI TR
LTI LT T ]
Input Signals current State

M cog+ [l Elogr+
W ciog— W cioov-
B npute W vLimit
B npuz W w2 +Limit
M npua W vaLimit
B onputs I weeeLimit
M oigiize Il ws-Limit
Index W ve-Limit
M vmiov Il Torenon
Emergency

QOutput Signals current State

I Enable 1 M Enadle 2
M eEnavies [ Enable s
I Oviput1 I Output2
W outputs Il oupute

Brain Time (ms)

+

Pulse Frequency

external

M Eiogz+
M Eiogz-
|
W vo-Limit
B vz-Limit
M ua-Limit
s-Limit
uE—Limit
M torch uP

M Enabie 3

Il output3
M Digitize

M Elogar

WZHome
W v3Home
W 14Home
15Home
16Home

M Torchon

I Enabled
I ouiput4

7.5 Cai dat dong ma spindle va bom lam mat
Trong phan 6.2.4, spindle dugc tit mé® bang P17 va bom lam mat tit mé bang P16.

Vao Ports & Pin chon tab “Spindle Setup”, & 6

2
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(M3) danh s6 1, 6 M7 danh sé 2 nhu hinh dudi.




llwi@ #MACH3 CNC beginer V2

Engine Configuration... Ports & Pins >

Port Setup and Axis Selection | Motor Outputs I Input Signals | Output Signals I Encoder/MPG's Spindle Setup | Mill Options I

— Relay Control — Metor Control ——— [~ Special Functions
[~ Disable Spindle R [ Use Spindle Motor Output [~ Use Spindle Feedback in Sync Modes
Clockwis ::IE gwhitgnmmtll [ Closed Loop Spindle Control
ep/Dir Maotar
CCW (M4) . Plozs 1 D [o3
Output Signal #s 16 [~ Spindle Speed Averaging
~Flood Mist Cantrol PW/MBase frea. [500
Mini PWM 0D | =
I Disable Flood/Mj nimum o=

Mi :aneral Parameters S Special Options, Usually Off
Food M8 Output # |3 CW Delay Spin UP 1 Seconds | [ HotWie Heat for Jog
Output Signal s 16 CCW Delay Spin UP {1 Seconds || [ | aser Mode. freq|
— ModBus Spindle - Use Step/Dir as well — |GV Delay Spind DOWN - |4 Seconds [~ Tarch Volts Contral
[~ Enabled Reg |62 64-127| CCW Delay Spin DOWN [~ Seconds || [ Torch Auto OFf
Mzzx ADC Courtt W [~ Immediate Relay off before delay

ok |[ Cancel | ool

Sau do ta vao tab Output Signals, cai dat Outputl la P17, Output2 la P16 nhu hinh sau:

Engine Configuration... Ports & Pins *

Port Setup and Axis Selection I Motor Outputs I Input Signals  Output Signals I Encoder/MPG's I Spindle Setup I Mill Options I

Signal Enabled Port # | Pin Murnber |Acti1.re Low | "
Enable2 L 4 2 7 x

Enable3 4 1 0 x

Enabled & 1 0 4

Enables & 1 0 ¥

Enablef & 1 0 ¥

Output #1 of 1 17 4 ]
Output #2 of 1 16 i

Output #3 af 1 o

Output #4 af 1 o

ot HE o 1 n P v

Fing 2-9., 1, 14, 16, and 17 are output pins. No other pin numbers should be used.

ok |[ cancel | Apply

Nhu vay |13 ta d3 cai d3t xong phan output, dé test cac output nay, ta vao tab MDI g& 1énh M3 va M7 tuong ing
dé mé Spindle va m& bom nudc. G& [énh M5 dé tit spindle, gd 1énh M9 dé tit bom nuéec.
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File Config Function Cfg's View Wizards

Operator _Plugln Control Help
EEES

Offsets (Alt-5) Settings (Alt-6) Diagnostics (Alt-7) |M#>G1S G1 617 G40

Program Run (Alt1) {_MDI (Ait:2) | ) Tool Path (Alt4)
Zer Scele m—"
X -3.1457 | .

+0.0000

Tool:0}

History | Clear |Status:| ETH_LPT connected !

7.6 Chay 1 file Gcode

Profile:Macham

D& chay mot file Geode ( file .nc, file .tap, file .txt,....), ta vao Tab “Program Run” va chon Load Gcode

File

Config Function Cfg's View Operator

Plugln Control

Help

Program Run (Alt-1) _MDI (Alt2) | Tool Path (Alt-4) | Offsets (Alt5) | Settings (Alt6) | Diagnostics (Alt7) |Mil-G15 G1GI7 G40 G20 GS0 GS4 G54 G4s G99 651 GI7

G21

TINE

G0Z10.000
G0X0.000Y0.000510000M3
GO0X40.094Y235.389Z5.000
G1Z-3.000FE00.0
G1X39.504Y234.826F1800.0
X33.050Y225 446

VOO NeoVOND 22T

File: lCt\MachS\Scorpinn,tap

Edit G-Code Ri

Recent File

Code
C Load GCode [

Set Next Line
Line: 0
Run From Here

s

gl.lsl. L.l

G-Codes M-Code|
|| History h Clear w

Sau dé, di chuyén céc truc dén goc toa d6 va nhan Zero X/Y/Z twong &ng.

[ @ Mach3 CNC Licenzed To: Zak Kuhn IHHF

Fie Contig Function Ctgs View Wiz

o

|-
Reverse Run__| W
Block Delete [

Dia.

_Oonot|
Zinhien

GCodos | M.Codes +0.000

=
[ Spindie |

Tool O

- +0.0000

H  +0.0000!
Auto Tool Zero.

Remember | Rewm |

i_caonon

s ee
RPM
Sov

Spindle Speed

ﬂcmwl

26

Zere Scale E—
. X -79.9000 | 1 0000 Ml BT
= Scale m—
Y +0.0000J +1.000!
7e Scale mm—
s +0.0000‘ +1.000
ze Radius
4 +0 . 0000 Correct
@ Open b e
Lookin: [ || Mach3 | o 5
& Name . Date modified T
Qi st Configs 10/12/2023 1:41 pm Fil
Flash 20/7/2023 11:04 am Fil
7l GCode 20/7/2023 11:04 am rill B -
s SRO %
Deskion Help 4/2/20241:01 prm i =
— macros 19/10/2023 1031 am Fil 100 B 100
mn Plugins 472420241202 prm Fil ’ =
Libraries Subroutines 20/7/2023 11:04 3m Fil
[ TumAddons 2/2/2011 1139 3m Fil
= Uninstall 4/2/202412:57 pm Fil RPM 0
This PC malbackup 4/2/20242:12 pr Fil %
= T ssiem B, o
Network ? Spindle Speed
File name: [scorpion tzp - Open ol
Flesoftype:  [(1ap) =l Cancel |
I Open =s readonly
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Bam Cycle Start d& bat dau chay, dé dirng chwong trinh, ta nhan Feed Hold, doi khi may dirng ta nhan Stop.

D& chay lai chuong trinh tir 1 dong bat ky, ta nhap s& dong va nhan “Run From here”, sau dé theo théng bédo &
dong théng bdo va 1am theo dé tiép tuc chay.( chd y&u 13 nhan Cycle Start dé€ xac nhan).

Loi két:

Nhu vay 1a ching ta d3 hoan thanh viéc I3p d&t hé théng dién va cai dit thong s6 co ban cho Mach3 dé chay
buwéc dau. Quy ddc gid cé thé tim hiéu thém vé cac chirc ndng cao cip khdc cda Mach3 tir cac ngudn hudng
dan trén youtube, facebook, ...

DAy 13 kénh Youtube cé mot s8 ndi dung co ban trong cai dat, va gidi thiéu cac tinh ndng hay trong
Mach3_Ethernet.

https://youtu.be/VofXpTOyUpQ?si=tV5v60VIc3kLSf2F

Mot s6 16i thuong gép khi khéi dong Mach3:

- Khéng két néi dugc dén mach BOB:

= nguyén nhan chua cai IP tinh cho mdy tinh. Xem muc 7.1
- Nhan phim di chuyén nhung truc khéng quay:

=» Phan dién hodc cai dat chan chua ding, xem muc 6.2.2 va 7.2
- Nhan phim di chuyén nhwng truc chi ha chi khéng di chuyén:

= Tb6c d6 cla truc qua ldn, xem muc 7.3, ha bét velocity cda truc.

Né&u quy doc gid c6 thac méc hodc déng gép y kién vé tai liéu nay, vui long lién hé:

ethlpt.eu@outlook.com

Lién hé:

Chung t6i chuyén san xuat mach Mach3_Ethernet, quy khédch c6 nhu cau xin vui long lién hé:
Cong ty 14S,

Hoc Mon, tp.HCM

DT: 0966111890 / zalo

Cont....
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llil-'@ #MACH3 CNC beginer V2

Phu luc:
So @6 mach Mach3 Ethernet tich hop s3n 10, khéng can mach BOB:

MACH3 ETHERNET CONTROLLER - WIRING EXAMPLE

inverter/
spindle V3 O
5
= é =
8% 8 g
£
K 24v
STEPPER 9‘3%@52;225; o
OR \?T?I\E\L\'TTWLE\L\ T
SERVO ot Pt ofbs S dfad Spabd] ;o
I ap—E ] [G3—Pr-14-0uT
me—————rael, Hl———— S il
El I— - ouTPUT INPUT Tlogpro % oo
il [
DRIVER e 1o | Y 5 (P11 zhome
PN T I4 @ ETH-IND o %——::72145 I
prge 01 Ll camerconmie Z| | G{-Pi25 chome
P1-6N —¢£) Z smT s G—P1-26
i 18 { = ‘
e el D LSRR
0| A me A= 188 |51 Ge
i W ‘F‘? ed
I+
Eo
23
Tap |Iénh Gecode trong Mach3 Mill:
G Code Description
GO Rapid positioning
G1 Linear interpolation
G2 Clockwise circular/helical interpolation
G3 Counterclockwise circular/Helical interpolation
G4 Dwell
G10 Coordinate system origin setting
G12 Clockwise circular pocket
G13 Counterclockwise circular pocket
G15/G16 Polar Coordinate moves in GO and G1
G17 XY Plane select
G18 XZ plane select
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G19 YZ plane select
G20/G21 Inch/Millimetre unit
G28 Return home
G28.1 Reference axes
G30 Return home
G31 Straight probe
G40 Cancel cutter radius compensation
G41/G42 Start cutter radius compensation left/right
G43 Apply tool length offset (plus)
G49 Cancel tool length offset
G50 Reset all scale factors to 1.0
G51 Set axis data input scale factors
G52 Temporary coordinate system offsets
G53 Move in absolute machine coordinate system
G54 Use fixture offset 1
G55 Use fixture offset 2
G56 Use fixture offset 3
G57 Use fixture offset 4
G58 Use fixture offset 5
G59 Use fixture offset 6 / use general fixture number
G61/G64 Exact stop/Constant Velocity mode
G68/G69 Rotate program coordinate system
G70/G71 Inch/Millimetre unit
G73 Canned cycle - peck drilling
G80 Cancel motion mode (including canned cycles)
G81 Canned cycle - drilling
G82 Canned cycle - drilling with dwell
G83 Canned cycle - peck drilling
G84 Canned cycle - right hand rigid tapping
G85 Reaming Canned Cycle
G86 Intended Boring Canned Cycle
G87 Intended Back Boring Canned Cycle
G88 Intended Boring Canned Cycle
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G89
G90
G90.1G91.1
G91
G92
G92.x
G93
G94
G95
G98
G99

Boring Canned Cycle

Absolute distance mode

Set1] Mode

Incremental distance mode

Offset coordinates and set parameters
Cancel G92 etc.

Inverse time feed mode

Feed per minute mode

Feed per rev mode

Initial level return after canned cycles

R-point level return after canned cycles

Tap |énh Mcode trong Mach3 Mill:

M-code
MO
M1
M2
M3/4
M5
M6
M7
M8
M9
M30
M47
M48
M49
M98
M99

Meaning

Program stop

Optional program stop
Program end

Rotate spindle clockwise/counterclckwise
Stop spindle rotation

Tool change (by two macros)
Mist coolant on

Flood coolant on

All coolant off

Program end and Rewind
Repeat program from first line
Enable speed and feed override
Disable speed and feed override
Call subroutine

Return from subroutine/repeat

---END---—
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