Cai dat va cau
hinh phdn mém diéu
khién Mach3 CNC

Phién ban 3

mie

al‘tSDﬁ:

SOFTWARE INCORPORATED
www.artofcnc.ca

Bt

—

1|Page



Ban quyén © 2003, 2004, 2005, 2006, 2008 ArtSoft USA. T4t ca quyén duoc bao luu.

Cac thuong hiéu sau day la nhan hiéu da dang ky cia Microsoft Corporation: Microsoft,
Windows. T4t ca cac nhan hiéu khac dugc si dung trong huéng dan nay 1a tai san cla chi s&
hitu nhan hiéu tuvong &ng.

Vui long glri cac cau hdi, y kién, khiéu nai, sira chita va céc cai tién dé xuat cho hudng
dan nay dén: support@machsupport.com.

Mang ludi Phat trién Mach (MachDN) hién dang duoc lwu trir tai
http://www.machsupport.com.

Xuat ban ngay 6 thang 11, 2008.

2| Page


mailto:support@machsupport.com
http://www.machsupport.com/

MUC LUC

IVIUC LUC e eeeeeeeeeeesesesessesasasessssssasasssessssssssssessssnsssessessssssssassssssssssssassnssssssessnsnssssssssases 3
Chuwong 1. Gidi thiéu V& HE thONG CNC .........eeeeiiiiiiereeeecineeeseccsneeeeessnneeesesssneesessssnsessssnns 6
TrUGC KNI DAt GAU. vttt 6
I B Lo I 1 1 = USRS 6
1.1.2. Cdc thanh phén cia hé thng gia CONG CNC ..........cueeueeeeereeeeeeeeieeeeeeereeeeessesieseeeeseeeesens 7
1.1.3. Mach3 hoat dONG NAW tRE NGO ........cccueeeeieeeeieieeeeeteeeee sttt stesie st re st et re st ssissas s 9
I BV o Tol T ot B 1 Y= Lo T I L OO 9
Chuong 2. Cai d3t phan MEm MacCh3 ... sssseeee e e e e e s sannneaeeees 13
N T - 11 - U PPRUR 13
2.1.1. TGi XUBNG PRGN MEM ... e e et et e s essaseeseases et et et essensessenens 13
2.1.2. COI ATE PRGN MBIM ettt ettt e sttt ettt st e sts st st esas et ssss st sssssassasens 14
2.1.3. Kh&i @0NG 1Gi N thONG 18 BAT BUOC......e.eeoeeeseeeeeeeeeseeseeoeeseeseeeese e eesvneees e sesssseesens s 16

2.2 KB £ CAT G8E.neee ettt e e e e e e et e e e e e e aeeeesaeeeesaeeeeeaeeeesaseeesaseeseaeeenaneeeas 17
2.2.1. Néu ban dang st dung trinh diéu khién céng song song mac @inh...........ccceeeveeeverenenn.. 18

2.3, HO SO MAECN3 ...ttt sttt et et ettt e reereeneens 19
2.3.1. TAO MOE HO SO et eeee s et et e et e et eseeseseeeateesteastenaeesaeesasasassesneesseesssessnenas 20

2.4, VAN G8 CAI GEE oeiieieeeeee et ettt e et e e et e e et e e e e e s aaaeesasaeeseseessareesseseesasaeesanseesarseesas 21
2.4.1. Chay DriverTest sau khi MACR3 GGP SU CO.....veuvereeeeereeeeereereeeeeeeeeeeseeseeseesessessessesseseessesens 22
2.4.2. Cai dét va g& cai dét trinh diBu KRin thi CONG .......c.cveveeeeeeveeeeeeeeeeeeeeeeeeeeveeeeeeienns 22
Chuong 3. Gidi thiéu vé Giao dién va Lénh trong Mach3..........cccoeevvvveeeeeeeeeeccccsssneeneeeen 25
I B T F- [o e [Tt o W ol C=T<T o 1) OO PPUURR 25
3.1.1. CAc loqi dBi tNG trEN MAN RINA ...t eeess e 26
3.1.2. S dung cGC NUt DAM VO PAIM EAE <....veereeeeeeeeeeeeeeeeeeeeteeeeeetete sttt sesssssessssansane 27
3.1.3. NRGD A lIEU VAO DRO .....cceeeeeeeeeeeeeeeee ettt e ettt e et tta e e staa e e s sta e s e sstaaessssaaaeesssanasenasees 27

3.2. DIBU KNIBN JOZEING w.nveviveeteceeeteeeetee ettt ettt st eae ettt et e stestesteerseneens 28
3.3. Nhap D{t Liéu Thd Cong (MDI) va Ch& DO HOC LENN.....cvieeeeieeeieececeee e 29
3.3.1. ChE DS HOC LENN (TEACKING).......ceeeveeeereeeeeeeeeereeeeeeeeteetesieees e eseeseesesseesessessesessessesseseas 30
Chuong 4. Yéu Cau Phan Cirng va K&t NGi MAY CNC.......ceeeeeeieiiiernnneneeeeeesscessnssssseeeessssnns 33
4.1. Céng Song Song (Parallel Port) ctiia PCva Lich SU....vouviieiieeeeeeceeeeeeeeee e 33
o W I T LTV I I -4 oS 34
4.2.1. Bo mach cdch ly (Isolating Breakout BOQIrdsS)...........c..cccveeeeeeeecueeeiieaeiiereeieeeiesesiieeeseseennns 35

4.3. Dieu Khién DUNE KhAN CAP (ESLOP) wovveveeeeieicteeteceeeeeeeteete ettt st ete v 36



4.4. TUY ChON TrUYEN DONE TIUC ..uiiuiitiereeeeteereete ettt et eetesteeteeteeseeseeseesessessesteereereeseenes 37

4.4.1. DONG CO BUGC VA DONG CO SEIVO....ceeeeeeeieeieeeeeeeeciiteetaeeeesititsvaaaaeeeessisssssasasesssssssssssesas 37
4.4.2. XAC Dinh YU CAU TrUYEN DONG TIUC......ceeeeeeeeereeeeereeeeeeeieieeeeeseeseesseseesessessessessesesessesens 38
4.4.3. Cdch Hoat DAng CUua Tin HiGU STEP VA DIl ....c.vveeuveereeeueeereeceeeereeeieeieeeeeieeeisseiseesseesivesisnens 40
4.5, CONE TAC GiBi HAN VA HOME ..ottt eseaeaeas 41
N 6o Yo T [T 43
A.5.2. VIt IGD GG CONG LGC .ttt ettt s sae st asasasetseennnanas 46
4.5.3. Cdch Mach3 S DUNG CONG TAC CRUNG........ccveveveeeeeeeeeeeereeeseeeesessesesesesesesesesessssssasananans 47
4.5.4. Tham Chiu HOME TrONG TAC TE ..ottt sttt sttt 47
4.5.5. Cdc Tiy Chon Vi Goi Y Khdc V& HOME VA GIdli HAN ... 48
4.5.6. SO DO KEE NOT TONG QUAN <....eveeeveeeeeeeeeeeeeeeeeee et te et s e s ese s eses e s s st esnseaen 49
4.6. DIBU KNIEN TIUC CRINN et et e e e e e e e e e et e e e e e et e eeeeeeseeeeeseraeeens 50
4.6.1. DiU KRIEN BAL/TEt DONG CO ..ottt ettt ats st tsasassetsessnanas 51
4.6.2. Diéu Khién DONg Co BANG SLEP VA DIFECLION. ..........coveeeeveeeeeeeeeeeereeeieeseeeeeeesseeseesssnanas 51
4.6.3. DidU KNiEN DONG CO BENG PWM .....oeeoeeeeeeseeeeseeseeeseeeeseesseeessesesssssssseseseessssesesssssssansses 51
A - o T o - | PP 53
4.8. DiBU KhiEN NUGNG 00 .....uiceeeeeeeeteeeeeteceeee ettt ettt ettt enseaeere e aeereeeens 53
4.9. DAU O SO NO@...uicuicieiieeeceeeeee ettt ettt et re e aeens 53
4.10. Bd m3 hda tuy@n tinh (thGC QUANE) c..c.viieeeeeieeceeeceeeee ettt 53
4.12. Xung chi MUC trUC CRINR .ottt eaeas 55
4.12. Charge PUMP — GidM SAt XUNE c.ooeiiiiieiee et e et e e e e e e s snrrere e e e e e e e e ennnenees 55
0 S T @ Yol ol o ¥ { ol o =1 V=48 o - TR USRI 56
4.14. So d6 mau clia EStop va Gidi han st duNg RO-IE......cueeeveeeeeeeeeeeeeeeeeeeeeeeeee e 57
Chuong 5. Cau Hinh Mach3 Cho May CGia Ban Va Truyén DONg........cccevvvmeeeeeeereeeeersssnnnnns 59
5.1, CHIEN LI CAU HINK ettt ettt ettt et e e ee e e eaeeeseaeeeeeneessneeseeeesenneas 59
5.2. CAU HINN BAN DAU....cuiiviiceieiiieeeeeteeete ettt sttt s v e te et a e be s eesesae s esserenan 59
5.2.1. XAC DiNh Dja CAT CONG (POIL) e.veeveeeeeeeeeeeeeeeeeeeveeteeteeeee e eseseesessessesesessessessessesensensens 60
5.2.2. CPRON TOC DO KOINE .ot ete e et e et e et eeteseesaeesanesenesaresseesssenanena 60
5.2.3. Binh Nghia CAc Tinh NGNG DAC Bi€t..........ccccuveeeeeiiiieeiiiiieeeiieeeecieeeeesteaeesstvaaestaaeesvenas 61
5.3. Xac Dinh CAc Tin Hiéu DAU VA0 VA DAU RG.c.eeveeieeeeeeeeeeeeeeeeee et eeee e e 61
5.3.1. CAUHINAh DGU RA TIrUC VG TIUC CRINA .ot e s s e eeeseeseenenanan 61
5.3.2. CAU HINN DU VBO.....ceoceeeueeeeeeeeeeeeeeeeseeteeeeeeeteete et saes e eeesesseseasssseasssesessesessessassasens 62
5.3.3. TiN Ri€U DAU VIO MB PRONG..c....ceveeeeeeeieeeieeeeeeeeeeeteeeeesevess st eere st estssva st ssrssre st sssa e 65
5.3 4 TIN RUGU DBU Q. e e et e et e et e e et e et a e e e e e e e s et e s aeaenaeeenaeaennes 65



5.3.5. Dinh nghia cdc ddu vao Encoder va Manual Pulse Generator (MPG)...........ccceeeeevevenene. 66

5.3.6. COU NINA SPINAIE ......o.eeeeeeeeeeeeeeeeeeeeee e eve ettt et et eaeersesessssesenseat et ensensanens 67
5.3.7. Thé tity chon phay (Mill OPtioNS) ..........ccueceeeeeeeereeeieeeeieeieesieeteeeesteseeseeereesaesseasessesssesens 69
5.3.8. KI€M trQ BAN TQU.......c.vcveveeeerereeeeveieeeieseeeetesete st et e st esesssesesesssesessasasanes 69
5.4. Dinh nghTa Do Vi Cai Gat .....oviiiiiieie et e e e e e e e e 70
5.5. CAU NN DONG CO .ottt ettt et ettt et eb et e teebeebeereeneenis 71
5.5.1. TiND tOGN BUGC LrEN DON Vi i sssssssssssssssnsnnnsns 71
5.5.2. Thiét 16 TOC A8 TOI G0 CUA DONG CO .ottt stestesesvesis et ssrs st ssissasseens 76
5.5.3. CRON GIG t1] TANG EOC...uueeieeieieeieeeeeieieeee sttt sve st ettt st stsate st esas et s ssssasesssassaeens 79
.54 LU VO KIBIN T TIUC et ee et e eee e e e e e st es e st aseasenasaeseaneeseesenananeea 80
5.5.5. CAu hinh diéu khién t6c @6 ddNg €O trUC CRINA ........ccveeeeeeeeeeeeieeeeeeeeeeeeeeeev e 83
5.6. CAU NINN KNEC ...ttt et ne e 87
5.6.1. CAU hiNh HOMING VA SOFt LIMIES.....vecuieeeeeeieieeieeeetieeeeieeveeievessesiesssseesvssssessssssssesssssseneens 87
5.6.2. CAU hinh HOtKEYS CUA NE tABNG .....voveeeeeeeceieeeeeeeeeeeecteeteeteeestesteseevssseesssssssesssssseneens 89
5.6.3. CAU NINA BACKIASA ...ttt sttt ss s ss s e s aseaes 90
5.6.4. CAU NINRA SIQVING ...t et et et e essesseseases et et esessessessesens 90
5.6.5. CAU NINA TOOIDALA .ottt e st stesveeves s e sssssasessssssneens 91
N O [Vl )1 O 1 1Yo T 93
5.7. CAch ThONg Tin HO SO DUGC LU TrT.eccueiirieiiceiccteeeecreeeteeee ettt nas 98
5.8. Ghi chép thi€t 18P CUA DN c..ecuviceieeceecece ettt 99
Phuc luc A. Diéu Khién Chiéu Cao M6 Cat plasma trong Mach3 .........cccceeeeverieeeesneeessnens 101

5|Page



Chwong 1. Gi¢i thiéu vé Hé thdng CNC

Chuong nay gidi thiéu cho ban cac thuat nglt dwoc sir dung trong phan con lai
cUa tai liéu nay va giai thich muc dich cda cidc thanh phan khac nhau trong mét hé théng
diéu khién s& bang may tinh (CNC).

Trudc khi bat dau....

B4t ky mdy cong cu nao cling cé thé gay nguy hiém. May diéu khién bang may
tinh (CNC) cé thé con nguy hiém hon so véi may van hanh thi cong vi, chang han, may
tinh cé thé san sang quay mot mam cip gang bén chau mat can bang duwong kinh 8
inch véi t8c dd 3000 vong/phut, dwa mot dao phay vao siu trong mdt miéng go soi,
hodc phay mat cac kep gilt phéi trén ban lam viéc.

Tai liéu nay c6 gang cung cap hudng dan vé cac bién phap an toan va ky thuat
lam viéc, nhung do ching t6i khéng biét chi tiét vé may cha ban hodc diéu kién lam
viéc cu thé, ching téi khdng thé chiju trdch nhiém vé hiéu suat cta bat ky mdy nao hoac
bat ky thiét hai hay thwong tich ndo do viéc st dung may gy ra. Ban cé trach nhiém
dam bao rang ban hiéu rd nhirng tac ddng clia nhitng gi ban thiét ké va ché tao, dong
thoi tuan thd moi quy dinh phap luat va quy tac thuc hanh dp dung tai qudc gia hodc
bang cuta ban.

N&u ban cé bat ky nghi ngé nao, hay tim kiém sw huéng dan tir mot chuyén gia
c6 trinh d& chuyén mén thay vi mao hiém gay thuwong tich cho ban than hodc nguoi
khac.

1.1.1. Gidi thiéu

Tai liéu nay hudng dan ban cach cai dat va cau hinh phan mém Mach3Mill dé
diéu khién may phay hodc cadc may céng cu tuong tu. N6 cling mo ta cac thanh phan
phan cirng can thiét va cich két néi ching véi mdy tinh cta ban. Céc loai mdy cdng cu
c6 thé diéu khién bao gdm may phay, mdy cat CNC router va ban cat plasma. Mot tai
liéu riéng biét, S&¢ dung Mach3Mill, s& hwdng dan ban cach van hanh Mach3Mill sau
khi d3 cai d3t va ciu hinh xong. BAN CAN POC TAI LIEU NAY! Mach3 1a mot phan mém
phtrc tap. Ban s& khéng thé st dung thanh cdng néu chi don gian la ¢ gang “lam cho
né hoat ddng” ma khéng doc hudng dan. Méc du cach tiép can dé cé thé phu hop vdi
mot s6 phan mém khac, nhung né khdng phu hop véi Mach3. Hay tiét kiém thoi gian
va tranh nhitng rac r6i khdng dang cé bang cach 1am theo tirng budc trong tai liéu nay,
thuce hién viéc cai dat va cu hinh theo ddng trinh tu.

Mot tai liéu truc tuyén duwdi dang wiki, Mach Customization Wiki (lién két tai
www.machsupport.com/MachCustomizeWiki/index.php?title=Main Page), giai thich chi
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ti€t cach thay déi b6 cuc man hinh, thiét k&€ man hinh va Wizards cua riéng ban, cling
nhu cach két néi vdi cac thiét bi phan cirng déc biét.

ArtSoft USA khuyé&n nghi manh m& rang ban nén tham gia mét hoic ca hai dién
dan thao luan truc tuyén vé Mach3. Lién két dé tham gia cé tai www.machsupport.com.
Méc du cac dién dan nay cé nhiéu k§ su va thg may véi kinh nghiém phong pht tham
gia, nhung chiing khdng thé thay thé cho mang luéi hd tro clia nha sdn xuat may cong
cu. Néu irng dung clia ban yéu cau mirc ho tro dd, ban nén mua hé théng CNC tir mot
nha phan phéi dia phuwong hodc mot nha san xuadt OEM cé mang lwdi phan phdi. Bang
cach dd, ban cé thé tan hudng loi ich cila Mach3 cung véi kha nang duwoc ho tro truc
tiép tai cho.

Quyén sao chép tai liéu nay chi duoc cap véi muc dich danh gid va/hodc st dung
cac ban sao duoc cip phép hodc ban dung thr cia Mach3. Quyén nay khdng cho phép
bén th ba tinh phi d6i vdi cac ban sao cua tai liéu nay.

Moi nd lwc d3 duoc thuc hién dé tai liéu nay day du va chinh xac nhat cé thé,
nhung khéng cé bat ky bado ddm nao vé tinh phu hgp hay chinh xac. Théng tin duoc
cung cap "nguyén trang" (as is). Cac tac gid va nha xuat ban khéng chiu bat ky trach
nhiém nao ddi véi bat ky tén that hodc thiét hai nao phat sinh tir thdng tin chira trong
tai liéu nay. Viéc sir dung tai liéu nay phai tudn theo cac diéu kién cidp phép ma ban
phai déng y khi cai dat phan mém Mach3.

ArtSoft USA cam két khéng ngirng cdi ti€n san pham cda minh. Ching téi hoan
nghénh cdc dé xuat cai tién, sira d6i va lam rd ndi dung.

1.1.2. Cac thanh phan chia hé théng gia cong CNC

Cac thanh phan chinh cia mét hé théng CNC duoc hién thj trong Hinh 1-1.
Ching bao gém:

Chuong trinh Thiét k& H6 trg May tinh/San xuat Ho trg May tinh (CAD/CAM).
Nha thiét ké st dung chuong trinh CAD/CAM dé tao ra mét tép dau ra goi la chuong
trinh gia cong (part program). Chuong trinh nay, thwdng dwoc viét bang GCode, mo ta
cac budc van hanh may dé tao ra chi tiét mong muén. Ban cling c6 thé tao chwong
trinh GCode bang cach viét thu cong.

Phuong tién truyén tép, chang han nhu USB, dia mém hodc két ndi mang, dé
chuyén dau ra ciua chuong trinh CAD/CAM dén B& diéu khién may (Machine
Controller).

B6 diéu khién may (Machine Controller). Bo diéu khién mdy doc va dién gidi
chuong trinh gia cong dé diéu khién dao cat thuc hién gia cong chi tiét. Mach3, chay
trén may tinh PC, thyc hién vai tro cda Bo diéu khién may.

B truy@n déng (Drives). Cac tin hiéu tir BO diéu khién mdy (Machine Controller)
duwoc Bo truyén dong khuéch dai dé dd cong suat va dugc dinh thoi chinh xac nham
diéu khién déng co dan ddng cac truc clia may coéng cu
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May coéng cu. Cac truc cla may duoc di chuyén bang vit me, thanh ring hodc
day dai, dwoc dan ddng bdi dong co servo hodc déng co budec.

Hinh 1-1: Cdc bé phén chinh ctiia mét hé théng CNC

2 - Part Program link
to controller

;'
s e

1 - User's CAD/CAM
computer

6 - Operator

4 - Axis & spindle
drives

Mé&c du mot may phay duwoc minh hoa, mdy cé thé 1a may cit router, mdy cat
plasma hodc may cat laser.

N&u cé cac giao dién phu hop, ngoai viéc diéu khién vj tri dao cat, Bo diéu khién
mdy (Machine Controller) cé thé khéi ddng va dirng dong co truc chinh, diéu chinh téc
dd cla nd, bat va tat hé théng lam mat, dong thoi kiém tra xem 1énh cla chuong trinh
gia cdng hodc thao tic cla ngudi van hanh cé cd di chuyén bat ky truc nao cla may
vuot qud gidi han hay khong.

B6 diéu khién mdy ciling c6 thé cé céc bd didu khién nhu nat nhan, ban phim,
num chiét ap, banh xe xung thi céng (MPG - Manual Pulse Generator) hodc can diéu
khién (joystick) d& ngudi van hanh cé thé diéu khién may thd céng va khéi ddng/dirng
chuwong trinh gia cdng. Bé diéu khién may cé mdt man hinh hién thi dé ngudi van hanh
biét duogc tinh trang hoat déng ciia may.

Vi céc |énh trong chuong trinh GCode cé thé yéu cau céc chuyén ddng phdi hop
phirc tap gilta cac truc ca mdy, B diéu khién may phai thuc hién nhiéu phép tinh
trong "thoi gian thuc" (vi du: cat mot duong xoan 6¢ yéu cau nhiéu phép toan luong
giac). Trong lich str, diéu nay khién né tré thanh mot thiét bj dat tién.
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1.1.3. Mach3 hoat déng nhu thé nao

Mach3 la mot géi phan mém chay trén may tinh PC va bi€n né thanh mot Bo
diéu khién may (Machine Controller) manh mé va tiét kiém chi phi dé thay thé (3) trong
Hinh 1-1.

D& chay Mach3, ban can mot mdy tinh s&r dung hé diéu hanh Windows 2000,
Windows XP hodc Windows Vista 32-bit. (Windows Vista c6 thé yéu cau mot ban va
registry, cé san tai www.machsupport.com.) ArtSoft USA khuyé&n nghi bd x( ly t8i thiéu
1GHz va man hinh cé d6 phan giai 1024 x 768 pixel. Mét may tinh dé ban s& cho hiéu
suat tdt hon so vdi hdu hét cdc may tinh xach tay va cé gid thanh ré hon dang ké. Ban c6
thé st dung mdy tinh nay dé thuc hién cac chire nang khéc trong xudng (chang han nhu
(1) trong Hinh 1-1 — chay phan mém CAD/CAM) khi may tinh khdng diéu khién may CNC.

Mach3 va trinh diéu khién cong song song clia né giao tiép vdi phan clrng may
CNC théng qua mdt (hodc tuy chon hai) céng song song (céng mdy in). Néu may tinh
cla ban khdng cé céng song song (ngay cang cé nhiéu may tinh duoc san xuat khéng
cé cong nay), ban cé thé mua bo mach diéu khién chuyén déng (motion controller
board) tlr cdc nha cung cap bén th ba s&r dung céng USB hodc Ethernet dé giao tiép.
Viéc s&r dung bo mach diéu khién chuyén dong cé thé giam déng ké tai x{r ly tir may
tinh, vi vdy ban cé thé can nhac s& dung bo mach nay dé cé loi thé vé hiéu suat ngay
ca khi may tinh cla ban cé san céng song song.

Mach3 tao ra xung buéc va tin hiéu huéng dé thuc hién cac budc duwoc xac dinh
b&i chwong trinh gia cdng GCode va glti ching dén cong hodc bo mach diéu khién
chuyén dong.

B6 diéu khién dong co ciia may CNC phai chdp nhan cdc xung budc va tin hiéu
hwdng cla Mach3. Hau hét cac bo didu khién déng co budc déu hoat dong theo cach
nay, cling nhu céc hé théng servo DC va AC hién dai cé bé m3 hda ky thuat s8. Hay can
than néu ban dang chuyén déi mot mdy NC cili ¢ thé sir dung bé giai (resolver) dé do
vi tri truc, vi ban s& phai cung cap mot bo diéu khién hoan toan méi cho mai truc.

DE thiét 14p hé théng CNC st dung Mach3, ban phai cai d3t phan mém Mach3
trén may tinh cta minh va két néi dung cac bd diéu khién ddng co vdi cac cdng cla
may tinh. Cac thao tac nay duoc mo ta trong cac chuong sau.

1.1.4. Mach3 cé thé lam gi

Mach3 & mét chuwong trinh rat linh hoat, duwoc thiét k€ dé diéu khién cac loai
mdy nhu mdy phay, may tién, may cat plasma va may router. Cac tinh ndng cla nhitng
mdy ndy ma Mach3 hé tro bao gom:

M6t s6 diéu khién cha ngudi dung: Moi may déu phai cé nut dirng khan cap (EStop).
Hai hodc ba truc chuyén déng, thudng vudng géc vdi nhau (X, Y, Z).

Dung cu cat di chuyén twong d6i véi phoi: Hé toa d6 goc dugc ¢d dinh vdi phdi.
Chuyén déng tuwong ddi cé thé la:
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Dung cu di chuyén (vi du: dau truc chinh cda may phay di chuyén theo truc Z,
hodc dao tién di chuyén trén ban truot ngang va ban truot doc theo truc X va Z).

Ban lam viéc va phéi di chuyén (vi du: trén may phay kiéu dau géi, ban di chuyén
theo cac truc X, Y, Z trong khi dung cu c6 dinh trén truc chinh).

Ngoai ra, c6 thé tich hop thém céc tinh ndng sau:

Cong tac dé xac dinh khi nao dung cu & vj tri "Home".

Cong tac gidi han dé xac dinh pham vi di chuyén t6i da cla dung cu.

Truc chinh diéu khién: Quay dung cu (may phay) hodc quay phdi (mday tién).

T6i da ba truc b8 sung: Cé thé |a truc quay (do bang dd) hoac truc tuyén tinh.
M6t trong cac truc tuyén tinh cé thé ghép d6i véi truc X, Y hodc Z dé di chuyén doéng
bd nhung van tham chiéu riéng biét (xem Muc 5.6.4 dé biét thém chi tiét).

Cong tac khoa lién dong bao vé an toan may.

Diéu khién hé théng lam mat (Flood va Mist).

Dau do (probe) gan trén dung cu gilip s6 hda hinh dang chi tiét cé san.

BA m3 hda (encoders) nhu thudc quang tuyén tinh dé hién thj vi tri cdc bd phan may.
Cac chirc nang dac biét khac.

Hau hét cac két ndi gitta may CNC va PC chay Mach3 dugc thyc hién qua cdng
song song (cong may in) cla may tinh.

Mét may don gian chi can mét cdng.
Mét may phirc tap ¢ thé can hai céng.

Cac chirc nang dac biét nhw man hinh LCD, b6 thay dao ty déng, khda truc hoac
bang tai phoi cé thé két néi thdng qua thiét bi ModBus (vi du: PLC hodc bd diéu khién
Homann Designs Modl|O).

Ban phim gia 1ap (keyboard emulator) ¢ thé dwoc st dung dé tao tin hiéu phim
bam twr cac tin hiéu dau vao.

Mach3 cé thé diéu khién t6i da 6 truc dong thoi, phoi hop chuyén dong bang
nodi suy tuyén tinh hodc thuc hién ndi suy tron trén hai truc (trong X, Y hodc Z) déng
th&i ndi suy tuyén tinh trén bén truc con lai. Diéu nay cho phép dung cu di chuyén theo
duwdng xodn 8¢ thudn nhd néu can. Téc do cat dwoc duy tri theo chuong trinh gia cong,
nhwng van bj gidi han bdi gia t6c va tc d6 t6i da cla cac truc. Ban cé thé diéu khién
truc thu cdng bang ché do Jogging.

NéEu mdy cla ban cé ciu tric kiéu robot hodc hexapod, thi Mach3 s& khéng thé
diéu khién do cdc tinh todn dong hoc phirc tap can thiét dé lién hé vi tri dung cu vdi
chiéu dai va géc quay cla cac tay may.

Mach3 cé thé diéu khién truc chinh, bao gom:
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B4t/tat truc chinh.

Quay theo hai chiéu.

Diéu chinh t6c d6 quay (rpm).

Gidm sat vi tri goc cla truc chinh dé thyc hién cat ren.

Mach3 cé thé diéu khién hé thong lam mat (bat/tat Flood va Mist).
Mach3 cé thé gidm sat:

Nut dirng khan cap (EStop).

Cong tac tham chiéu Home.

Khoa lién déng bao vé may.

Cong tac gidi han truc.

Mach3 cé thé lwu thdng tin cla t6i da 256 dung cu. Tuy nhién, néu may cla ban
c6 bo thay dao tw dong, ban sé& phai tw 1ap trinh diéu khién. Mach3 hd tro 1ap trinh
macro, nhwng ban phai ty viét chuong trinh diéu khién cho céc chirc ndng dac biét nay.
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Chwong 2. Cai dat phan mém Mach3

Né&u ban chua lam, hdy tdi phan mém Mach3 tir www.machsupport.com va thir
chay trén may tinh clia minh. Ban khéng can két ndi vai may CNC. Thyec té, trong giai
doan dau, tét nhat la khéng nén két nai.

Né&u ban d3 mua mot hé théng CNC hoan chinh tir nha cung cap, thi mot sé hoac
tat cd cac budc cai dit trong chuong nay cé thé da dwoc thue hién san.

2.1. Cai dat

Mach3 dugc phan phéi bai ArtSoft USA thdng qua Internet. Ban cé thé tai vé
phan mém dudi dang mot tép cai dat ty déng (khodng 25MB trong phién ban hién tai).

Khi cai dat, phan mém s& chay vdi ché d6 dung thdr khéng gidi han thoi gian.
Tuy nhién, ban dung thir cé mot sé han ché vé:

Téc d6 xtr ly
Kich thwéc chuong trinh gia cong
Cac tinh nang nang cao

Khi ban mua gidy phép (license), ban cé thé mé khéa phién ban da cai dat dé co
day dd chic nang. Thong tin vé gid va cac tuy chon cd thé tim thiy tai
www.machsupport.com.

2.1.1. Tai xubng phdn mém

Truy cdp www.machsupport.com va tai vé goi cai dat.

Nhap chudt phai vao lién két tai xuéng, chon Save Target As... va lwu tép cai dat
vao Desktop hoac thu muc thuan tién.

DAm bdo ban dang nhap Windows v&i quyén Administrator.

Sau khi tai xong, ban cé thé:

Chay ngay |ap ttrc bang cach nhan Open trén hop thoai tai xudng.

Hodc cai dt sau bang cach déng hop thoai, roi chay tép da tai vé sau nay.
Cach chay tép cai dat:

N&u tép cai dat nam trén Desktop, chi can nhap dup vao né.

Né&u tép nam trong thu muc khac, hdy mé& Windows Explorer, tim dén thu muc
do, réi nhap dap vao tép.
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2.1.2. Cai d4t phdn mém

Ban c6 thé cai dat phién ban mdi chong 1€n phién ban cli ma khong can gd bo trudce.

2.1.2.1. Ngdt két néi mdy CNC (néu cd)
Trudc khi cai dit, hdy ngat két ndi mdy CNC khdi may tinh.
Ghi nhé vj tri két ndi cac cap tir may CNC vao may tinh.
Tat mdy tinh, tdt may CNC va bd truyén ddng cla né.
Rut cdp 25 chan (cdng song song) khdi mat sau cla PC.
Khéi dong lai may tinh ma khéng cé mdy CNC két néi.
2.1.2.2. Chay tép cai dat Mach3
Chay tép cai dat d3 tai vé.
Lam theo huéng dan trén man hinh, bao gom:
Poéng vy vdi diéu khodn sir dung.

Chon thu muc cai dat (nén dé mac dinh 1a C:\Mach3).

Trong qua trinh cai dit, nén hién thi giao dién ctia Mach3Mill. birng lo 1ang néu

ban muén diéu khién may tién, vi Mach3Turn cling dwogc cai dat chung.

Ban s& dugc hdi c6 muén cai dat cac thanh phan chuong trinh khac nhau hay

khong (Hinh 2-1).
Hinh 2-1: Man hinh chon thanh phén chuong trinh

B8 Mach3 Setup :

Select Packages
Please select the program features that you want to install.

Proaram Features:

m Installs the Parallel Port Driver. This is not
W Wizards needed for extemal motion control devices.
[V XML's [328KB )
[~ LazyCam

=¥ Screen sets
v Standard Mach3Tum screen
[v Standard Mach3Mill screen
[¥ Standard Mach3 Plasma screen

Total space required: 38.3 MB

< Back I

H Cancel |
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Ban s& can trinh diéu khién céng song song néu ban st dung céng song song cua
may tinh dé giao tiép vdi mdy cong cu. Néu ban st dung bang diéu khién chuyén dong
tlr mét nha cung cdp bén thi ba sir dung USB hodc Ethernet, ban nén bd chon trinh
diéu khién c6ng song song.

Cac Wizards |a mét tap hop cac macro gitip ban nhanh chéng tao m3 GCode dé
thyc hién cac tac vu phé bién nhu khoan 16 tron, tao ranh, v.v. Ban gan nhu chic chin
s8 thay chung hitu ich. Viéc cai dat Wizards cling sé cai dat Mach3 Addons for Mill, mac
du ching yéu cau mot gidy phép riéng dé kich hoat.

Cac tép XML la céc tép chira théng tin cau hinh cdia Mach3. C6 ba tép XML mac
dinh: Mach3Mill.xml, Mach3Turn.xml, va Mach3Plasma.xml. Nhirng tép nay cung cap
cho ban mot diém khéi dau duoc thiét [ap san dé tao ho so tuy chinh cla riéng ban.
ArtSoft USA KHAN TRUONG khuyén nghi ban nén tao hd so tuy chinh cGa riéng minh
thay vi chinh sira hd so mac dinh. Tuy nhién, néu trudc dé ban d3 chinh sira mot hoac
nhiéu h6 so mac dinh va khdng mudn ghi dé thong tin cdu hinh cda minh, ban nén bo
chon hop XMLs.

LazyCam Ia mot trinh nhap khau mién phi phién ban beta di kém véi Mach3. N6
c6 chirc ndng nhap cac tép tiéu chuan nhw DXF, CMX, va cac dinh dang khac dé ho tro
nhitng ngudi khong sir dung chuong trinh CAM dé dang tao m3 GCode dé chay trén
Mach3. Tuy nhién, ban khong bat budc phai cai dit LazyCam dé chay Mach3.

Screen Sets xac dinh giao dién man hinh ciia Mach3. Néu ban chua tao man hinh
tuy chinh cda riéng minh, ban nén cai dat chdng.

Sau khi chon cac thanh phan mong muén, nhap vao nit Next.
Qua trinh cai dat sé yéu cau ban tao hé so tly chinh, nhu dwoc minh hoa trong Hinh 2-2
Hinh 2-2: Tao hé so’ tuy chinh.

B8 Mach3 Setup ]

Create Profiles and Desktop Icons

Custom profiles will help to ensure that your settings do not get accidentally overwritten by future
updates. Itis highly recommend that you create one.

Mill Profile | Create a custom Mill/Router profile at this time?

Tumn Profile| Create a custom Tum profile at this time?

Plasma

Profile Create a custom Plasma/\W aterjet profile at this time?

< Back

Cancel |
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Nhu di dé cap trudc do, ArtSoft USA khuyén nghi manh mé ring ban nén tao ho so
tiy chinh thay vi chinh stra cac hd so mic dinh. Man hinh nay cho phép ban sao chép mét hoic
nhiéu hd so mic dinh va dit tén tuy chinh cho chung. Vi duy, néu ban nhép vao nut Mill Profile,
man hinh duoc hién thi nhu trong Hinh 2-3

Hinh 2-3: Tao hé so’ Mill.
Create Profile /Shortcut P! ! X

'.\?2 Name of your machine:
i
[ ok | cancel |

Nhép tén ban mudn dit cho hd so (vi du: MyMill) va nhép vao nit OK. Néu mudn, ban
c6 thé tao nhi€u ho so khéac nhau. Khi da tao ho so tuy chinh, nhap vao nut Next dé ti€p tuc.

2.1.2.3. Néu ban st dung Windows Vista

Windows Vista c6 thé yéu cadu mot ban va registry dé trinh diéu khién cdng song
song ctia Mach3 cé thé chay. (Néu ban st dung bang diéu khién chuyén déng cla bén
th ba giao tiép qua USB hodc Ethernet thay vi c6ng song song, ban khong can ban va
nay.)

Trudc tién, hdy tién hanh cai dat Mach3 nhu binh thuwdng, sau d6 tai va cai dat
ban va. Ban va nay cé san tai www.machsupport.com, cing vdi cac thong tin cap nhat
vé viéc sir dung Mach3 trén Windows Vista.

Tai ban vd vé dudi dang tép Zip, lwu lai va gidi nén dé lay tép
memoryoverride.reg. Nhap dup vao tép nay dé chay. memoryoverride.reg s& chinh sira
registry dé cho phép trinh diéu khién cta Mach3 hoat dong.

Tiép theo, vao thu muc C:\Mach3 (hodc noi ban d3 cai dat Mach3). Nhap chudt
phai vao drivertest.exe va chon Run as Administrator. Chuong trinh s& yéu cau ban
kh&i dong lai may tinh. Ban PHAI kh&i dong lai ngay 1ap tic, néu khdng may tinh cla
ban cd thé bj treo.

Sau khi khéi dong lai, ban c6 thé chay Mach3. Hay thir chay lai drivertest.exe,
va no sé hoat dong binh thudng.

Lwu y: Khi chay DriverTest, ban cé thé& thdy mot s6 16i xuat hién. Trén thuec té,
chuwong trinh cé thé khéng chay ngay lan dau tién, va Windows Vista ¢ thé hoi ban ¢
mudn chay nd trong ché do tuong thich hay khong. Hay chon chay trong ché do tuong
thich, va chuwong trinh sé hoat dong binh thudng.

2.1.3. Khi dong lai hé théng 13 BAT BUOC

Ban phai khdi déng lai Windows trudc khi chay Mach3. Viéc khai dong lai nay la
rat quan trong. N&u khong thuc hién, ban cé thé gap 16i nghiém trong va phai st dung
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Windows Control Panel dé g& bo trinh diéu khién bang tay. Vi vay, hay khdi dong lai
ngay bay gio.

Né&u ban mudn biét ly do tai sao phai kh&i dong lai, hdy tiép tuc doc. Néu khong,
ban c6 thé bd qua va chuyén sang Muc 2.2.

Mac du khi s&r dung, Mach3 cé vé |a mdt chuong trinh duy nhat, nhung thuc té
né bao gdm hai phan riéng biét:

Trinh diéu khién (driver) - dwgc cai dit nhw mot thanh phan cia Windows,
twong tu nhu trinh diéu khién mdy in hodc mang.

Giao dién dd hoa ngudi dung (GUI) - hién thi trén man hinh va cho phép ban
diéu khién may CNC.

Phan trinh diéu khién |a quan trong nhat. Mach3 can gt tin hiéu diéu khién truc
mday cdng cu vdi do chinh xac thdi gian rat cao. Windows thuwdng thich kiém soat moi
th& va chi chay cac chuong trinh nguoi dung khi khéng co cong viéc nao khac quan
trong hon. Tuy nhién, do Mach3 yéu cau x{ ly thoi gian thue véi téc d6 cao (cé thé 1én
dén 100.000 lan mbi gidy cho mdi truc), trinh diéu khién clia né phai hoat ddng & muc
thap nhat trong Windows, x{ Iy truc tiép cac tin hiéu ngat hé théng.

Dé dat hiéu suat téi wu, trinh diéu khién can tinh chinh ma ngudn cta chinh né.
Windows khéng thich diéu nay (vi day cling 13 cdch mdt sé loai virus hoat déng), nén
né phai duoc cdp quyén dac biét. Qua trinh cdp quyén nay yéu cau khéi dong lai may
tinh.

Né&u ban khong khai dong lai, Windows s& béo 15i "Blue Screen of Death" (man
hinh xanh chét chdc) va trinh diéu khién s& bj hdng. Khi d8, cach duy nhat dé khac phuc
la g& bo trinh diéu khién bang tay.

Mac du canh bdo nghiém trong nhu vay, nhung thuc té ban chi can khéi déng
lai mét 1an duy nhat khi cai dat trinh diéu khién [an dau tién. Néu ban cdp nhat Ién
phién badn Mach3 méi hon, viéc khéi dong lai khdng con bat budc, mac du qua trinh cai
dat van yéu cau ban lam diéu dé.

Vi Windows XP khai dong kha nhanh, nén khéng cé ly do gi dé bé qua budc nay.
2.2. Kiém tra Cai dit
Vay la ban d3 kh&i déng lai may tinh! (Néu chua, hdy quay lai va doc Muc 2.1.3.)

ArtSoft USA khuyén nghi ban nén kiém tra hé théng sau khi cai d3t. Nhv da dé
cap & trén, Mach3 khong phai la mot chuong trinh don gian. N6 can thiép siu vao
Windows dé thyc hién nhiém vu ctiia minh, diéu nay c6 nghia la né cé thé khéng hoat
dong trén tat ca cac hé théng do nhiéu yéu t6 khac nhau. Vi du, chwong trinh gidm sat
hé théng QuickTime (qtask.exe) chay nén cé thé khién Mach3 ngirng hoat dong, va cé
thé c6 nhitng chuong trinh khdc ma ban khong biét ciing cé thé gay ra diéu tuwong tu.
Windows c6 thé va thuce sy chay nhiéu tién trinh nén. Mét sé xuat hién duwdi dang biéu
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tuong trong khay hé théng (géc dudi bén phai man hinh), trong khi nhirng tién trinh
khac khdng hién thj theo bat ky cach nao.

Nguyén nhan khac gy ra hoat ddng khdng én dinh cé thé la do két néi mang
LAN dugc cau hinh ty déng phat hién téc d6. Ban nén ciu hinh tdc d6 ¢6 dinh (10 Mbps
hodc 100 Mbps) cho mang ctdia minh. Cudi cung, néu mdy tinh cda ban da duyét web,
c6 thé né da bi nhiém mdt s6 phan mém gidn diép thu thap dit liéu clia ban va gri vé
may chl tir xa. Lru lwgng truy cap nay cé thé [am gidn doan Mach3 va chic chan ban
cling khdng mudn né cé trén mdy tinh cta minh. Hay st dung mot céng cu quét phan
mém gian diép nhu Spybot, cé san tai www.safer-networking.org, d& phat hién va xéa
phan mém doc hai.

Vi nhitng yéu té trén, ban nén kiém tra hé théng cla minh khi cé dau hiéu bat
thuong hodc khi mudn ddm bao qud trinh cai dit dién ra suén sé.

2.2.1. Néu ban dang st dung trinh diéu khién cdng song song méc dinh

Né&u ban dang st dung bd diéu khién chuyén dong cta bén th( ba thay vi trinh
diéu khién cdng song song, ban cé thé bd qua phan nay.

Né&u ban dang s dung trinh diéu khién c6ng song song clia Mach3, ban nén tao
mot biéu tuong |6 tat trén man hinh cho mot chuong trinh kiém tra di kém véi Mach3.
H3y m& Windows Explorer (nhdp chudt phai vao Start), diéu hwdng dén thu muc cai
dat Mach3 va tao 18i tat cho DriverTest.exe bang cach nhap chudt phai vao tép
DriverTest.exe. Kéo |16i tat nay ra man hinh desktop. DriverTest.exe giup kiém tra hoat
dodng cda trinh diéu khién céng song song.

Hinh 2-4: Chuong trinh DriverTest dang chay

Pulses Per Second 23810 Apic
Timer Variations
&0 80
=
2 B4-
@
3
0. 48
5
£ 3
o
=
@ 16-
£
=80 : — P
] 200 400 600 800 1000
Previous 1/25th second
Pulse Rating
S Excellent.
Target

System Stalistics Parameter Control

CPU Mhz: |932 & Khe
Shortest time 141-435 us " 3Khz
Longest Time [42.498  uS " 45Khz
Apic Timing Constant |5592 " B0Khz

: -
Intertupt Used : |0 Average Int [—'41 399514 B5Khz T
iati " 75Khz
Max Variation: |1.063 us Leramting W

 100Khz  Stop Timer | | Esit I
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Nhap dup vao biéu tugng DriverTest ma ban vira tao hodc chay chuwong trinh
DriverTest.exe tir thw muc cai dat Mach3. Chay DriverTest.exe s& cai dat trinh diéu
khién cdng song song néu né chwa dwoc cai dat trwdc d6. Mot anh chup man hinh clda
DriverTest dwoc hién thi trong Hinh 2-4.

Ban c6 thé bé qua tat ca cac hdp thong tin ngoai trir “Pulses Per Second”. Gia trj
nay nén 6n dinh xung quanh tan s6 xung nhan cda ban (25.000 Hz, 35.000 Hz, v.v.). Tuy
nhién, téc d6 xung cla ban cé thé dao déng, tham chi dao ddng kha nhiéu. Diéu nay Ia
do Mach3 st dung déng hé Windows dé hiéu chinh bé dinh th&i xung clda né, va trong
ngan han, ddng hd Windows cé thé bj &nh hwdng bdi cac tién trinh khac dang tai hé
thong. Vi vay, ban thyc chat dang s&t dung mét “déng ho khéng dang tin cay” (déong ho
Windows) dé kiém tra Mach3, diéu nay cé thé tao ra an twong sai rang bd dinh thoi
ctia Mach3 khoéng 6n dinh.

DriverTest danh gid ludng xung va hién thi “Pulse Rating” bén dudi biéu d6
“Timer Variations”. Trong Hinh 2-4, x&p hang xung la “Excellent” (Tuyét voi). Néu hé
théng cla ban cé nhiéu bién déng hon, x&p hang cé thé 1a “Good” (Tét), “Fair” (Trung
binh) hodc “Poor” (Kém). Néu ban thady man hinh tuwong tu nhu Hinh 2-4, véi cac gai
nho trén biéu d6 “Timer Variations”, s6 xung moi gidy 6n dinh va x&p hang tir “Good”
trd |én, thi moi thir dang hoat ddng tét. Hay déng chuong trinh DriverTest va chuyén
sang Muc 2.3 vé H6 so Mach3. Néu ban gap van dé trong qua trinh cai dat, hdy tham
khdo Muc 2.4 vé su cd cai dat.

2.3. Ho so Mach3

Cac tép cau hinh (XML, lwu trong thu muc cai dat \Mach3) dinh nghia giao dién
va dac tinh hoat dong cda Mach3, cho phép Mach3 duoc ciu hinh dé st dung vdi cac
loai may khac nhau: may tién, may phay, may cat plasma, may router, v.v. Tat ca cac
lwa chon cdu hinh cta ban déu duwoc lvu trong tép cdu hinh ma ban chon.

Trinh cai d&t s& tao cac biéu twong trén man hinh cho Mach3Mill, Mach3Turn,
Plasma, va Mach3 Loader.

Mach3Mill, Mach3Turn va Plasma la céac 18i tat chay Mach3 v&i tép cau hinh san
cho mot loai may cu thé. Tép ciu hinh can sir dung dugc chi dinh théng qua déisé "/p"
trong muc tiéu cua 18i tat. (D& xem dong 1énh nay, nhap chudt phai vao mot trong cac
18i tat trén man hinh va chon Thudc tinh tir menu bat 1én. Xem thém Hinh 2-7.)

M3&c du ban cé thé str dung mot trong cac 16i tat nay dé khai dong hé théng cau
hinh san, ArtSoft USA khuyé&n cdo ban khéng nén lam nhu vay. Thay vao d6, ban nén
tao cdc tép cau hinh riéng. Viéc nay mang lai hai lgi ich quan trong:

Cic tép ciu hinh cung cdp san (Mach3Mill.XML, Mach3Turn.XML va
Plasma.XML) s& khéng bi thay d&i bai cai dat cau hinh cda ban. Ching luén 13 diém bat
dau d3 biét dé tao cac tép ciu hinh bd sung, va 1a diém khéi phuc néu tép ciu hinh cla
ban bj hong.
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Cac tép cau hinh cha ban s& khéng bi ghi dé va mat di néu ban cai dat phién ban
cdp nhat cha Mach3. Trong qud trinh cip nhat, cic tép cidu hinh maic dinh
(Mach3Mill.XML, v.v.) s& bj ghi d& bang mdt phién ban md&i. Néu tép Mach3Mill.XML
cli chira tat ca théng tin cAu hinh ma ban d3 nhap, ban sé khéng vui chit nao!

L&i tat Mach3 Loader khong cé tép cau hinh sdn. N6 chay Mach3 véi mot menu
khé&i dong yéu cau ban chon tép cidu hinh muén s dung. N6 cling cung cdp mot cach
dé ban tao cac tép cau hinh tuy chinh cuta riéng minh.

2.3.1. Tao mOt Hb so

Chay Mach3Loader bang cach sl dung 18i tat d3 dwoc thiét 1ap san. Clra s6 nhu
trong Hinh 2-5 s& xuat hién.

Hinh 2-5: Ctra s6 Chon HO so

Session Profile I8 x|

Current Profiles

M Create Profile
Mach3Turn

Plasma Delete Profile

Nhap vao nut “Create Profile” (Tao hd so). Clra s6 nhu trong Hinh 2-6 sé& xuat hién.

Hinh 2-6: Ctra s6 Tao HO so

createprome x

Clone From New Profile Name
LazyCam I My il
Mach3Turn [~ Default Profile Values
Plasma
Screend Do not put any extension

on the new profile
OK Cancel
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Trong danh sach bén trdi, nhap vao hé so ban muén sao chép (vi du: Mach3Mill).
Nhép tén ban muén gan cho h6 so maivao 6 “New Profile Name”. Khéng chon “Default
Profile Values” (Gid tri hd so mac dinh), vi diéu nay s& tao mot ho so téi thiéu.

Nh&p vao nut OK.

Ban c6 thé& chay Mach3 véi hd so méi clla minh bang cach chay Mach3Loader,
chon tén ho so trong danh sach va nh3p vao nit OK. D& thuan tién, ban cé thé tao mot
16i tat cho Mach3 vd&i ho so cla ban nhu dwoc hién thj trong Hinh 2-7.

Hinh 2-7: L6i tat dén “MyMiH”

MyMill Properties i 2| x|

General Shortcut I Secua'ity]

L

Target type:  Application

Target location: Mach3

Target: C:AMach3\Mach3.exe /p MyMill
¥ Hunin separate memory space. | Run as different user
Start in; lC:'\MachB

Shortcut key: lNone

Bun:; Ianma! window zl
Comment: |Mill Operations
Find Target... | Change lcon... |

| OK I Cancel | Apply I

2.4. Van dé cai dat
Hai van dé c6 thé xay ra khi chay kiém tra, cho thay cé 16i:

N&u man hinh hién thj "Driver not found or installed, contact Art.", diéu nay cé
nghta 13 trinh diéu khién khéng dwoc cai dat vao Windows. Loi nay cé thé xay ra trén
hé théng Windows XP néu co s& dit liéu trinh diéu khién bj hdng. Cach khac phuc 13 cai
dat lai Windows. Hodc, ban cé thé dang chay Windows 2000, hé diéu hanh nay cé mot
16i/tinh nang cé thé can trd viéc tai trinh diéu khién. Trong truwong hop d6, trinh diéu
khién cé thé can duoc cai dat thd cdng. Xem Muc 2.4.2.

N&u man hinh hién thj "Taking over...3...2...1.." nhung sau d6 may tinh khéi
ddng lai, c6 thé do hai nguyén nhan. Mét |3 ban chua khéi ddng lai may khi duoc yéu
cau trong qua trinh cai dat Mach3 (xem lai Muc 2.1.3). Hai |3 trinh diéu khién bj hong
hodc khong thé st dung trén hé théng cla ban. Trong trudng hop nay, hiy lam theo
hudng dan trong Muc 2.4.2 dé g& cai dat trinh diéu khién thd cong, sau dé cai dit lai
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Mach3. Néu van dé van tiép dién, hay lién hé vdi ArtSoft USA thdng qua email trén
trang web www.machsupport.com d& nhan huwéng dan.

Mot s6 hé théng cé bo mach chl ho trg bé d&€m thoi gian APIC nhung BIOS
khong kich hoat né. Biéu nay cd thé gay ra 16i trong qud trinh cai d3t Mach3. Trong thu
muc cai dat Mach3 c6 mot tap tin SpecialDriver.bat. Hay tim va chay tap tin nay bang
cdch nhap dup vao né. Tap tin nay s& budc Mach3 sir dung bd diéu khién gidn doan
i8529 cli hon. N&u cap nhat Mach3, ban can chay lai tap tin nay vi trinh diéu khién déic
biét s& bj ghi dé khi cai dat phién ban mdi. Néu mudn hoan nguyén thay déi, ban cé
thé chay tap tin OriginalDriver.bat.

Nhitng nguwdi am hiéu vé Windows c6 thé quan tdm dén mét sd thong tin bd
sung. Clra s6 hinh chi* nhat mau trang trong DriverTest Ia moét dang cong cu phan tich
thoi gian. Khi chay, né hién thi mét dwdng cd cac bién d6i nhé. Nhirng bién ddi nay thé
hién sy thay ddi vé thai gian tir chu ky gidn doan nay sang chu ky gidn doan khéc. Trén
hau hét cidc hé théng, cic bién déi khéng nén vuot qud % inch trén man hinh 17 inch.
Ngay ca khi cé bién d6i, cé thé ching vin ndam trong ngudng an toan, khong gay ra
nhiéu thoi gian, vi vay ban nén két ndi mdy CNC va thuc hién thir nghiém di chuyén dé
kiém tra xem cac 1énh jog va GO/G1 cé chay muot khéng.

2.4.1. Chay DriverTest sau khi Mach3 g3p su ¢

N&u vi ly do ndo dé Mach3 gip su ¢6 khi chay, cé thé do 16i phan clng ngau
nhién hodc 16i phan mém, ban can chay DriverTest.exe cang sém cang tot sau khi
Mach3 bj 16i. N&u ban doi hon hai phat, trinh digu khién Mach3 c6 thé khién Windows
gap 16i Man hinh xanh chét chéc (BSOD). Chay DriverTest sé dat lai trinh diéu khién vé
trang thai 6n dinh ngay ca khi Mach3 bj déng dét ngét.

Sau su c8, c6 thé DriverTest s& khdng tim thay trinh diéu khién & [an chay dau
tién. Trong trudng hop d6, hdy chay lai [an th hai, vi [an chay dau tién cé thé da khac
phuc van dé.

2.4.2. Cai dat va gd cai dit trinh diéu khién thi cong
Ban chi can lam theo phan nay néu khéng chay dwogc DriverTest thanh céng.

Trinh diéu khién (Mach3.sys) c6 thé dwoc cai dat va g& bo thi cong bang Bang
diéu khién (Control Panel) cia Windows. Cac hdp thoai cé thé hoi khac nhau giira
Windows 2000 va Windows XP, nhung cac budc thyce hién gidng nhau.

Cai dat trinh diéu khién thi céng:
e M& Control Panel, nhap dip vao System.

e Chon Hardware va nhdp vao Add Hardware Wizard. Windows s& tim kiém
phan cirng mdi (va khéng tim thay gi).

e Chon tuy chon Téi d3 cai dat phan cirng nay rdi va nhan Tiép theo.

e Cudn xuéng danh sach phan cirng va chon Thém thiét bj phan cirng mdi,

sau d6 nhan Tiép theo.
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e Trén man hinh tiép theo, chon Cai dat phan cirng ma téi tu chon tir danh
sach (Nang cao).

e Trong danh sach hién thi, tim va chon Mach1/2 Pulsing Engine, sau d6
nhan Tiép theo.

e Nhap Have Disk, sau d6 chon thu muc cai dat Mach3 (C:\Mach3 theo mac
dinh). Windows sé& tim thay tap tin Mach3.inf. Chon tdp tin nay va nhan
Open dé cai dat trinh diéu khién.
G& cai dat trinh diéu khién:
e M@ Control Panel, nhap dulp vao System.

e Chon Hardware va nhap vao Device Manager.

e Trongdanh sach thiét bj, tim Mach1 Pulsing Engine, sau d6 m& rdng danh
sach bang cach nhap vao dau +.

e Nhap chudt phai vao Mach3 Driver, chon Uninstall. Thao tic nay s& xda
tap tin Mach3.sys khoi thu muc Windows, nhung ban sao trong thu muc
Mach3 van con.

Lwu y quan trong:

Windows luru tat cd théng tin cdu hinh clia Mach3 trong tép ho so .XML. Khi g&
cai dit trinh diéu khién hodc xda cac tép khac clia Mach3, tép ho so nay van sé& duoc
gilr lai. Diéu nay giup ban khéng bi mat cau hinh khi ndng cap hé théng. Tuy nhién, néu
ban muén thyc hién cai dat sach hoan toan tlr dau, ban can xda cac tép XML trong thu
muc Mach3.
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Chuwong 3. Gidi thiéu vé Giao dién va Lénh
trong Mach3

Bay gi® ban d3 san sang dé thuc hién mét "chay thir khd" trén Mach3. Viéc nay
s& giup ban dé dang hon trong viéc thiét 1ap may CNC thuc té& sau khi da thr nghiém
vdi phan mém. Ngay ca khi chwa cé mdy CNC, ban van cé thé gia 1ap qud trinh gia cong
va hoc hoi nhiéu diéu. N&u ban d3d cé may CNC, hdy dam bao rang né chwa duwoc két
néi v&i may tinh.

Mach3 duorc thiét k& dé dé dang tuy chinh giao dién sao cho phu hop véi cach
ban lam viéc. Do d8, cdc man hinh ban thdy cé thé khéng giéng hoan toan vdi hinh anh
trong hudng dan nay néu ban mua mot hé théng da dwoc cau hinh san tir nha cung
cap. Néu cod su khac biét 1&n, nha cung cap cha ban c6 thé da cung cdp mot tap hop
anh chup man hinh mai dé phu hop véi hé thdng cha ban.

3.1. Giao dién (Screens)

Né&u ban d3 tao hoé so tuy chinh nhuw md ta trong Hinh 2-2 va Hinh 2-3, Mach3
s& tao mot biéu twong tat trén man hinh véi tén cla hd so tuy chinh. Nhap dup vao
biéu tugng phu hop dé khai chay chuong trinh bang ho so dé.

Ban cling c6 thé nhap dup vao biéu twong Mach3 Loader dé chay chuong trinh,
sau d6 chon tén ho so tir danh sédch va nhan OK. (Ban d3 tao hoé so tuy chinh cdia minh
nhu trong Muc 2.3 chua? Néu chua, hay quay lai va doc lai muc dé.)

NE&u ban d3 cai dat nhiéu trinh diéu khién hodc plugin diéu khién chuyén déng
cla bén thi ba, ban cé thé thdy man hinh twong tu nhu Hinh 3-1. (Ndi dung hién thi
s& phu thudc vao nhitng gi ban d3 cai d3t.) Hay chon thiét bi ban mudn s dung bang
cach nhap vao nut twong &ng, sau d6 nhan OK.

Hinh 3-1: Man hinh Chon Thiét bj Diéu khién

Motion Control Hardware Plugin sensedil B X

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

C DeskPod-NcPod-Plugin-3.00.—-A Fenerty-B-|
 SmoothStepper-Beta2-006¢

" No Device

 No Device

" Dont ask me this again oK |

Ban s& thdy man hinh Mill Program Run. Cidc man hinh quan trong khac, duoc
xac dinh trén cac tab, bao gdm MDI (nhap di liéu tha cdng), Tool Path (dwéng chay
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dao), Offsets (bu trir), Settings (cai dit) va Diagnostics (chdn doan), nhu minh hoa
trong Hinh 3-2.

Hay dam bao rang man hinh Program Run dang dwoc chon; tén cla né s& duoc
hién thi bang mau xanh duong.

Hinh 3-2: Cdac tab lwa chon man hinh

FAMach3 onc controller

File Config FunctionCfg's View Wizards Operator gln Control Help

Cha y dén nut Reset mau dé. Trén nut nay s& c6 mdt dén LED nhap nhdy
Do/Xanh luc (mé phong dén LED) va mdt s6 dén LED mau vang dang sdng. Néu ban
nhan nut nay, cac dén LED vang s& tat va dén LED nhap nhay sé chuyén sang mau xanh
luc 6n dinh. Luc nay, Mach3 d3 san sang hoat dong!

N&u ban khong thé reset, cé thé do mdt thiét bj dang cdm vao céng song song
(c6 thé 1a mét "dongle") hodc do PC cla ban d3 tirng cai dat Mach3 véi mét ciu hinh
chan céng dac biét cho tin hiéu dirng khan cap (EStop). Nhan vao nut Offline cé thé
giup ban reset hé thdng. Hau hét cac bai kiém tra va mé phong trong chuong nay sé
khéng hoat ddng néu Mach3 chua duoc reset ra khéi ché d6 EStop.

3.1.1. C4c loai d6i twgng trén man hinh
Man hinh Program Run (Chay chwong trinh) bao gbm céc ddi twong sau:
Cac nut bam (vi du: Reset, Stop Alt-S, v.v.)
DROs (Digital Readouts - Bo hién thi sd): Bat ky th gi hién thj s& déu dwoc goi

2

|& DRO. Thuat ngit "DRO" & day cé thé dwoc dung rédng hon so véi cach hiéu thdng
thudng. DRO chinh bao gém vi tri hién tai cta cac truc X, Y, Z, A, B va C, ngoai ra con c6
DRO cho téc d6 chay dao (Feed Rate), tdc dé truc chinh (Spindle Speed) va cac gia tri
khac.

Cac dén LED mé phéng (v&i nhiéu kich thwdc va hinh dang khac nhau)
Cira sd hién thi ma GCode (c6 thanh cudn riéng)

Cira sd hién thi dwdng chay dao (Toolpath) (hién tai c6 thé 1a mot 6 tréng trén
man hinh)

Ngoai ra, cé mot loai diéu khién quan trong khéng ndm trén man hinh Program
Run, do la:

Dong MDI (Manual Data Input - Nhap di? liéu thd cong) trén man hinh MDI.
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Cac nut bam, hop nhap dir liéu va dong MDI la cdc dau vao cho Mach3.
DROs ¢ thé dwoc Mach3 hién thi hodc nguwdi dung nhap dit liéu vao. Khi nhap dit liéu,
mau nén cta DRO sé& thay doi.

Clra s6 GCode va Toolpath cung cap thong tin tir Mach3 cho nguwdi dung, nhung
ban c6 thé thao tac trén ching (vi du: cudn ctra sé GCode, phdng to, xoay va di chuyén
ctra s6 hién thj Toolpath).

3.1.2. S& dung céc nait bdm va phim tit

Hau hét cac nat bam tiéu chuan trén man hinh déu cé phim tt trén ban phim.
Phim tat nay cé thé 1a mdt phim don hodc t6 hop phim. N6 thudng duoc hién thij trén
chinh nat bAm hodc trén nhan gan dé.

Vi du: phim tat d& mé& man hinh MDI 13 Alt-2. Nhan t6 hop phim nay s& tuwong
duwong vdi viéc nhap chudt vao nut trén man hinh. Ban cé thé thir si dung phim tat dé
bat/tat ché dd jogging, bat hé théng twdi ngudi (Flood coolant) hodc chuyén sang man
hinh MDI.

Lwu y: Cac chit cai trong t6 hop phim tat thuong dugc viét in hoa dé dé doc,
nhung ban khéng cdn nhan phim Shift khi nhap.

Trong méi trudng xudng, viéc han ché st dung chuét s& gilp thao tac nhanh
hon. Cac cdng tac vat ly trén bang diéu khién cé thé duwoc dung dé didu khién Mach3
thong qua mot bd gia 1ap ban phim (chang han nhu Ultimarc IPAC). Thiét bj nay s& két
ndi véi ban phim cla ban va gt tin hiéu gia 1ap cac phim tit cho Mach3.

NEu mot nut khéng xuat hién trén man hinh hién tai, thi phim tat cda né sé
khong hoat ddng. Mot s6 t6 hop phim tat ddc biét cé hiéu lwc trén moi man hinh, cac
t6 hop nay sé dwoc dé cap trong Chuong 5.

3.1.3. Nhap dit liéu vao DRO
Ban cé thé nhap dit liéu méi vao bat ky DRO nao bang cach:
Nh&p chudt vao DRO d4.
Nhan phim tat twong ng (néu cd).

Dung phim tat toan cuc dé& chon DRO va di chuy&n d&n DRO mong mudn bang
phim mii tén.

Vi du: H3y nhap tdc dd chay dao |a 45.6 trén man hinh Program Run.

Nh&p vao 6 nhap téc dé chay dao.

Gd s6 45.6.

Nhan phim Enter dé xac nhan gia tri m&i hodc Esc dé hiy va gilt nguyén gia tri

cli. (Lwu y: Phim Backspace va Delete khong hoat dong khi nhap dir liéu vao DROs.)
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A Canh bao: Khong phai Iic nao ban cling nén nhap gid tri vao DRO.
Vi du: DRO hién thj téc d6 truc chinh thyc té€ dwgc Mach3 tinh todn, nén bat ky gid tri
nao ban nhap s& bi ghi dé. Ban c6 thé nhap gia tri vao DRO cla cac truc, nhung khéng
nén lam diéu nay néu chwa doc ky tai lieu hwéng dan Mach3Mill, vi day khong phai
|a cach dé di chuyén dao cu!

3.2. Didu khién Jogging

Ban c6 thé di chuyén dao cu theo cach thi
coéng bang cac phuong phap Jogging khac nhau.
Tuy vao thiét ké may, dao cu hodc ban may sé di
chuyén. D& don gian, ching ta s& st dung thuat
ngt "di chuyén dao cu", nhung trén mot s6 mdy,
thao tac nay thuwc chat 1a di chuy&n ban may hodc
ban truot.

Cac diéu khién Jogging ndm trén mdt man
hinh dac biét cé thé mé bang phim Tab trén ban |
phim. Nh&n Tab dé hién thi hodc 4n man hinh
Jogging. Hinh 3-3 minh hoa giao dién cGia man
hinh Jogging.

Ban cling c6 thé sir dung ban phim dé diéu *‘
khién Jogging. |
|

Mac dinh, cdc phim mii tén dung dé diéu - :
khién jogging trén truc X va Y, con Pg Up/Pg Dn Jog Mode Qm-s'wg
dung dé jogging truc Z. Ban cé thé tuy chinh lai |
caic phim nay theo s& thich cda minh. I
Cac phim jogging cd thé dugc sty dung trén bat ky
man hinh nao cé nut Jog ON/OFF. !

Trong Hinh 3-3, ban cé thé thay dén LED
Step dang sang.

Nut Jog Mode cho phép chuyén déi giilta
Continuous (Lién tuc), Step (Buwdc), va MPG (Diéu
khién xung bang tay).

Ché d6 Continuous (Lién tuc):

Truc dugc chon s& di chuyén lién tuc mién
la ban gilt phim.

Téc do jogging duoc thiét Iap trong DRO | e ————
Slow Jog Percentage (Ty & t6c d6 Jogging cham).
Ban cd thé nhap bat ky gia tri ndo tr 0.1% dén 100% dé diéu chinh téc d6.
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Cac nuat Up/Down canh DRO nay sé& tang/giam gia tri theo budc 5%.
Né&u ban nhan gilr phim Shift, t6c d6 sé ludn la 100%, bat ké gia tri cai dat. Diéu nay
giup ban nhanh chéng dua dao cu dén gan vi tri mong muén.

Ché& d6 Step (Budc): MAi Ian nhan phim jog sé& di chuyén truc theo mot khodng
cach nhat dinh, dugc xac dinh trong Step DRO. Ban ¢6 thé thay d&i kich thuwdc budc
bang nut Cycle Jog Step. Téc dd di chuyén trong ché dod nay tuan theo tdc do chay dao
hién tai (Feedrate).

Ché d6 MPG (biéu khién xung bang tay - Manual Pulse Generator):

Cac bd m3 hoa quay (Rotary Encoders) cé thé duoc két néi véi Mach3 théng qua cac
chan d3au vao céng song song dé hoat déng nhu MPG.

Khi & ché d6 MPG, ban c6 thé xoay nium encoder dé thuc hién jogging.
Cac nut Alt A, Alt B, Alt C cho phép chon truc can jogging khi s&r dung MPG.
Cac dén LED s& hién thj truc hién tai dang duoc diéu khién.

Ngoai ra, ban cé thé sir dung joystick két néi qua cdng game hodc USB cua PC.
Mach3 hd tro bat ky joystick analog twong thich véi Windows, nghia 1a ban tham chi
c6 thé diéu khién truc X bang vo lang Ferrari!

Tuy nhién, joystick can cé driver phu hop dé hoat déng.

Joysticks dwoc kich hoat bang nut Joystick, nhwng vi ly do an toan, né phai & vi
tri trung tam khi kich hoat.

Néu joystick ctia ban cé bd diéu chinh ga (throttle control), né cé thé duwoc ciu
hinh dé diéu chinh t6c do jogging hodc tdc dd chay dao (Feedrate Override).

Diéu nay lam cho joystick tr& thanh mét gidi phap ré nhung hiéu qua dé diéu
khién may CNC bang tay.

Ban ciling c6 thé s&r dung nhiéu joystick cung lic bang cach cai dit phan mém hd
tro cta nha san xuat hodc st dung tién ich KeyGrabber di kém v&i Mach3.

# Bay gid 1a lic th&r nghiém tat ca cdc tuy chon jogging trén hé théng cla ban!
Dirng quén rang cé cac phim tat ban phim cho cac ndt bam nay, vi vay hay thir tim ra
cach s dung thuan tién nhat cho ban.

3.3. Nhép D{r Liéu Tha Céng (MDI) va Ché D6 Hoc Lénh

S dung chudt hodc phim tat dé hién thi man hinh MDI (Manual Data Input -
Nhap dit liéu thu cong).

Man hinh nay c6 mot dong dé nhap dit liéu. Ban cé thé nhap vao né dé chon
hodc nhan Enter, thao tic nay s& tuw dong chon né. Ban ¢ thé nhap bat ky dong 1énh
hop 18 nao cé thé xuat hién trong mét chwong trinh gia cdng, va né s& duoc thuc thi
khi ban nhan Enter.

Ban c6 thé hly b6 dong 1&énh bang cach nhan Esc. Phim Backspace cé thé duoc
sir dung dé slra 16i khi nhap.
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Né&u ban biét mot s6 1énh GCode, ban cd thé thir ching. Hodc ban cé thé nhap:
G00 X1.6Y2.3
Hinh 3-4: Vi du vé MDI
—— |, ] ||
‘ Jog OM/OFF Ctrl-At-J | | =i
- —

1 i Elapsed 0:00:00:001

Lénh nay sé di chuyén dao dén toa d6 X =1.6 donvijvayY =2.3 don vi. (Lvu y:
DAy 13 G s8 0, khdng phai chir O.) Ban s& thay cac DRO truc hién thj toa d6 méi.

H3y th&r nhdp mét s6 1énh khic nhau (hodc GOO dén céc vi tri khdc nhau). Néu
ban nhan phim mdi tén 1&n hodc xudng khi dang & dong MDI, Mach3 s& cuén qua lich
sl cac 1énh ban d3 sir dung. Diéu nay gitip ban dé dang 13p lai mdt Iénh ma khéng can
nhap lai. Khi chon dong MDI, ban s& thady mot hép goi y hién thj lich s Iénh d3 nhap.

Mét dong MDI (con goi 1a mét khéi GCode) cé thé chira nhiéu 1énh. Chung s&
duwoc thuc thi theo tht tw hop Iy, nhv duoc dinh nghia trong hwdng dan s dung
Mach3Mill, ch& khéng nhat thiét tir trai sang phai. Vi du, néu ban dat téc d6 chay dao
bang l1&énh F2.5, gia tri nay s& cé hiéu luc trwdc bat ky chuyén ddng nao cé tdc dod chay
dao, ngay ca khi F2.5 xuat hién & gitta hodc cudi dong Iénh. Néu khdng chac chan vé
thr ty thye thi, hay nhap tirng Iénh MDI trén mot dong riéng biét.

3.3.1. Ché D6 Hoc Lénh (Teaching)

Mach3 c6 thé ghi nhéd mot chudi cac dong Iénh ban nhap bang MDI va lwu ching
vao mot tép. Tép nay sau dé co thé duoc chay lai nhw mot chwong trinh GCode hoan
chinh.

Trén man hinh MDI, nhan nit Start Teach. Pén LED bén canh sé sang, bao hiéu
rang ché dé hoc Iénh dang dugc kich hoat. Nhdp mét chudi Iénh MDI. Mach3 sé& thuc
thi tirng Iénh khi ban nhan Enter. Dong thdi, Mach3 sé lwu trir chudi lénh ban nhap vao
mot tép Teach da dat tén.
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Hinh 3-5: Hoc Iénh tao hinh chi¥ nhat

F4mach3 cNC Controller
File Config FunctionCfg's View Wizards Operator Plugln Control Help

__mwwm MDI Alt2 | ToolPath Alta | Offsets Alt5 |_Settings Alt6 | _Diagnostics Atz | i

FRO _100.00

100.0

100 %
-3

G1 X10 Y0 : 0.0

G1 X10 Y5 UnitsiMin
UnitsfRev

Ban c6 thé nhap m3 GCode cla riéng minh hodc thir:
g21

f100

gl x10y0

gl x10vy5

x0

yo

Tat ca cac s6 0 déu la sd khdng, khéng phai chit O viét hoa.

Khi hoan thanh, nhan Stop Teach. Ti€p theo, nhan Load/Edit va chuyén sang
man hinh Program Run. Ban s& thdy cac dong Iénh ban d3 nhap hién thij trong clra s6
GCode (Hinh 3-6).

Né&u ban nhan Cycle Start, Mach3 sé thuc thi chwong trinh cda ban.
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Hinh 3-6: Chay chuong trinh dé hoc

Zislx]

BMathl CNC Controller
Fle Config FunctionCfg's Wiew Wizards Operator  Plugln Control Help
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N&u ban st dung trinh chinh sira, ban cé thé stra bat ky 16i nao va lvu chuong
trinh vao mét tép theo y muén.

32| Page



Chuong 4. Yéu Cau Phan Clirng va Két Noi
May CNC

Chuwong nay cung cdp thdng tin vé phan cirng can thiét dé két ndi may CNC vdi
mady tinh cta ban. Chuong 5 s& hudng dan cach cau hinh Mach3 dé sir dung phan cirng
d3 két nai.

Né&u ban mua mot may da duoc trang bj san dé chay véi Mach3, cé thé ban
khéng can doc chuong nay, trir khi muén tim hiéu thém. Nha cung c3p cta ban cé thé
da cung cap tai liéu hwdng dan cach két néi cac thanh phan trong hé thong cla ban.

H3y doc chuong nay dé hiéu Mach3 s& diéu khién gi va cach két néi cac linh kién
tiéu chudn nhu driver dong co budc va cong tac gidi han (limit switch) dé tao thanh
mdt hé thdng CNC hoan chinh. N&i dung sé gia dinh rang ban cé thé hiéu so d6 mach
dién don gian. Néu chua, ban nén tim sy tro gitp trudc khi tiép tuc.

Lan dau doc chuong nay, cé thé ban chi can quan tam dén phan 4.5 - Cong tac
gidi han va cong tac home. Dong thoi, hdy ghi nhé thong tin trong muc 1.4 - Kha ning
clia Mach3 dé c6 ké hoach cau hinh hé théng phu hop.

4.1. Cdng Song Song (Parallel Port) ctia PC va Lich St

Mach3 giao ti€p véi driver dong co, cong tac gidi han va cac phan cing khac
thdng qua cong song song (parallel port) trén PC. Muc nay mé ta dac diém cha cdng
song song.

Khi IBM thiét k& may tinh cd nhan (PC) dau tién (6 dfa mém 160KB, RAM 64KB),
ho d3 tao ra mot giao dién dé két néi may in bang cap 25 chan. Pay chinh |3 nén tang
cla cdng song song c6 trén hau hét cac PC hién nay. Do cach truyén dit liéu don gian,
céng nay da duoc st dung cho nhiéu muc dich khac ngoai viéc két ndi may in, bao gom:

Truyén dit liéu gitra cac PC

Gan khéa bao vé (dongle) cho phan mém

K&t ndi céc thiét bi ngoai vi nhw may quét (scanner) va 6 Zip Drive
Diéu khién méay CNC

Hién nay, cdng USB dang dan thay thé nhiéu chirc ndng cla cdng song song, giup
nd cé thé duwoc danh riéng dé st dung vai Mach3.

Céng song song trén PC sir dung dau ndi 25 chan dang "D" céi (female). Hinh 4-
1 minh hoa dau néi nay khi nhin tir mat sau cta PC. Cac mii tén chi hwdng luéng dir
liéu lién quan dén PC. Vi du: chdn sd 15, chan th( hai tir phai sang & hang dudi, 1a mot
dau vao cla PC.
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Hinh 4-1: Péu néi céng song song (Female) nhin ttr mdt sau PC

s [T,
stmLT;ijmu”“””“f

(COmmonj
Luuy:

Cac bd chuyén déi tir USB sang cong 25 chan khéng thé diéu khién may CNC
bang Mach3, du ching van hoat dong t&t véi may in.

4.2. Tin hiéu Logic

Lan dau doc phan nay, ban cé thé bd qua va quay lai néu can tim hiéu chi tiét vé
mach giao ti€p. T6t nhat, ban nén doc phan nay cung vdi tai liéu cda bd diéu khién truc
(axis drive electronics).

Tat ca cdc tin hiéu vao va ra cia Mach3 déu la tin hiéu sé (0 hodc 1). Céc tin hiéu
nay cé dang dién 4p cung cip bdi chadn dau ra hodc dua vao chan dau vao cta cdng
song song. Dién ap nay dugc do so véi mirc OV clia may tinh, twong &ng vdi cac chan
tir 18 dén 25 trén céng két néi.

Loai IC 74xx |a thé hé dau tién s&r dung mach logic TTL (Transistor-Transistor
Logic). Trong mach TTL, dién ap:

0V dén 0.8V duorc goi la "low" (thap)
2.4V dén 5V duoc goi la "high" (cao)

K&t ndi dién 4p 4m hodc cao hon 5V vao dau vao TTL cé thé [am hong linh kién.
Cong song song ban dau duwoc thiét ké theo chudn TTL, nén van si dung mic dién ap
nay dé xac dinh tin hiéu "low" va "high". Trong trudng hop xau nhat, chénh léch gitra
murc thap va cao chila 1.6V.

Viéc xac dinh "low" la logic 1 hoac logic 0 hoan toan do quy wdc. Tuy nhién,
trong thuc té, viéc chon "low" = 1 thuwdng thuan lgi hon trong mach giao tiép.

Dong dién trong tin hiéu dau ra

Dé& mot tin hiéu dau ra hoat déng, can cé dong dién chay qua mach két ndi.
Khi tin hiéu "high", dong dién sé& chay ra khai may tinh

Khi tin hiéu "low", dong dién sé chay vao may tinh

Né&u dong dién qua I&n, dién ap "low" cé thé ting 1én gan 0.8V, hodc "high" cé
thé giam xudng gan 2.4V, lam cho hé théng khéng 6n dinh. Ngoai ra, mot tin hiéu "low"
c6 thé chju dong dién gap 20 Ian tin hiéu "high".
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K&t ludn: TSt nhat nén quy wdc logic 1 1a "low" (active low logic). Nhuwoc diém
chinh cla céch nay la thiét bj két ndi v&i céng song song can cd ngudn 5V (cd thé [dy tir
céng game trén PC hodc ngudn ngoai).

Dong dién trong tin hiéu dau vao
D& mdy tinh nhan tin hiéu "high", cAn mot dong dién < 40 pA.
May tinh s& cap dong < 0.4 mA cho tin hiéu "low".

Do bo mach ch( hién dai tich hop nhiéu chirc ndng (bao gdbm ca cdng song song)
vao mot chip duy nhat, déi khi dién ap tin hiéu chi vira d0 dap &ng quy tic "high" va
"low". Diéu nay cé thé khién mdy CNC chay t6t trén may tinh cli, nhwng hoat dong
khdng 6n dinh khi nang cap Ién may tinh méi.

Cac chan 2-9 (di¥ liéu in an) thuong cd chat lwong tin hiéu tét, nhwng cac chan
dau ra khdc cé thé yéu hon trong nhirng thiét ké t6i wu chi phi. Mot bo mach cach ly
(breakout board) tét (xem phan 4.2.1) s& giup ban trdnh cac van dé vé twong thich
dién.

4.2.1. Bo mach cach ly (Isolating Breakout Boards)
(7 Néu ban bd qua phan trudc, thi nhat dinh phai doc phan nay!

Cac chan 18-25 cua céng song song dugc két néi vdi dwdng OV cha ngudn PC.
Né&u ban néi nhiéu day dai, ddc biét la nhitng day gan day cap dong |&n cho déng co,
c6 thé xuat hién dong cdm &ng, gay ra nhiéu dién ap va lam hé théng hoat dong sai.
Trong mét s6 truong hop, nhidu dién cé thé khién mdy tinh bi treo (crash).

B diéu khién truc (axis drive) va dong co spindle cé dién dp hoat dong 30-240V,
véi dong dién nhiéu ampe. Néu dau néi ding, hé thong s& khdng gay hai cho mdy tinh.
Nhwng néu xay ra chap dién, toan bd bo mach ch(, 6 cirng va CD cé thé bi hong.

@ Do d6, ArtSoft USA khuyén nghi sir dung bo mach cach ly (Isolating Breakout
Board).

Bo mach nay cé cdc tinh nang:

v Dé két ndi vdi driver, cong tac home, v.v.

v Tao dudng mass riéng biét dé tranh dong dién qud tai vao cdng song song
v Gilp bao vé bo mach chtd khoi xung dién ap cao

» Luu y: Bo mach cach ly, bd diéu khién truc va ngudn can dwoc [3p gon gang
trong hop kim loai dé tranh nhiéu dién tir anh hudng dén TV va radio. Néu ban dau
day 16n xdn (rat's nest), nguy co' ngdn mach va hu hdng hé théng rat cao.
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Hinh 4-2: Ba mdu bo mach cdch ly thuong mai phé bién

(Cac bo mach c6 thé khdng theo cing mot ty 18)
4.3. Pidu Khién Ding Khan Cép (EStop)

Moi may céng cu déu nén cé6 mét hodc nhiéu nat Dirng Khan Cap (EStop),
thudng c6 dau hinh ndm mau dé I&n. Ching nén dugc 13p dt & vi tri ma ban ¢ thé
dé dang v4i téi tir bat ky dau khi van hanh may. Biéu nay dic biét quan trong déi voi
may CNC.

M®i nut EStop phai cé kha ndng dirng toan bd hoat dong clla may cang nhanh
cang an toan. Truc chinh phai nglrng quay va céc truc phai ngirng di chuyén. Diéu nay
phai dugc thye hién ma khdng phu thudc vao phan mém, tirc 1a phdi sir dung ro le va
cong tac to. Mach dién phai thong bdo cho Mach3 biét ban d3 nhan nat EStop, va cé
mot dau vao ddc biét, bat budc danh riéng cho muc dich nay.
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Théng thudng, chi tat ngudn AC khdng dd dé xi Iy sy kién EStop, vi ndng luvong
lwu trit trong cac tu loc DC cé thé khién déng co ti€p tuc chay trong mét thoi gian dai.

M4y s& khéng thé hoat dong lai cho dén khi mot nat “reset” dugc nhan. Néu
nut EStop cé co ché khéa khi nhan xudng, thi may khéng duoc ty khéi déng lai khi ban
nha nut bang cach xoay dau nut.

Sau mot su kién EStop, thudrng s& khong thé ti€p tuc gia cdng mét chi tiét, nhung
it nhat ban va may s& an toan.

4.4. Tuy Chon Truyén Bong Truc

4.4.1. Dong Co Budc va bong Co Servo
Cé hai loai nguén déng luc cé thé duoc st dung dé truyén déng céc truc:
Pong co buwéc (Stepper motor)
DPong co servo (Servo motor) — c6 thé 13 AC hodc DC

B4t ky loai déng co nao trong hai loai trén déu cd thé truyén déng cho truc thdng
gua truc vit me (dang thong thuwong hodc bi), day dai, xich hoac banh rang —thanh rang.
Phuong phap truyén dong co khi sé quyét dinh t8c d6 va md-men xoan can thiét cla
dong co, tlr d6 xac dinh ty so truyén giitra déng co va may.

Cac d3c diém cula truyén déng bang dong co budc:
Chi phi thap.

K&t ndi don gian vdi ddng co bang 4 day.

Bdo tri thap.

Gidi han t8c dd dong co khoang 1000 vong/phut va mé-men xodn t6i da khodng
3000 ounce-inch (21 Nm). T6c d6 tdi da phu thudc vao viéc chay ddng co hodc bd diéu
khién & murc dién 4p t6i da cho phép. Mo-men xodn t6i da phu thudc vao dong dién
tdi da cho phép cua dong co.

Trong thuc t€, ddng co bwdc trén may cong cu can dugc diéu khién bang bd
diéu khién vi budc (micro-stepping) dé dam bao hoat ddng muot ma & moi téc d6 va
hiéu suat hop ly.

Diéu khién vong hd, nghia la cé thé xay ra mat budc khi tdi cao, va ngudi van
hanh cé thé khéng phat hién ra ngay. Tuy nhién, ddong co buwdc van cho hiéu suat tot
v&i cdc mdy cong cu thong thudng, nhu mdy phay Bridgeport hodac may tién cé duwong
kinh mam cp 12" (d6 cao tdm 6"), trir khi ban can d6 chinh xac va téc d6 dic biét.

Nguoc lai, truyén dong bang dong co servo:
Chi phi cao hon (dac biét la véi déng co AC).

Can hé théng day cho ca déng co va bd m3 héa (encoder).
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DPdng co DC can bao tri chéi than.

Téc d6 dong co cé thé dat 4000 vong/phut hodc cao hon, md-men xodn hau
nhu khong bi gidi han (tuy theo ngan sach).

Didu khién vong kin, ddm bao vj tri truyén déng ludn chinh xac (hodc s& bao 16i
néu co sai léch).

Luu y quan trong:

Hé th&ng servo cii c6 thé khdng phai la ki thuat s6, tirc 1a khéng duoc didu khién
bang xung budc (step pulse) va tin hiéu chiéu (direction signal) nhu yéu cau clia Mach3.
NEu mudn sir dung déng co cii véi Mach3, ban s& phai thay thé bd resolver (b6 phat
hién vi tri) bang encoder xung vudng (quadrature encoder) va thay toan b6 hé théng
diéu khién dién ti.

Can than khi mua ddng co budc cli néu ban khéng cé thdng sé ky thuat ctia nha
san xuat. Ching cé thé |1a dong co 5 pha (khéng tuong thich véi bd diéu khién vi buéc
hién dai), c6 moé-men xoan thap hon so vdi déng co hién dai cung kich thuwdc, hoac
tham chi d3 bj khir tir va khong con st dung duoc.

Trir khi ban thuc sw c6 kinh nghiém va ky ndng, mua dong co truyén dong cii cé
thé tré thanh mot khodan tiét kiém sai [Am va gay ra nhiéu rac réi. Bat ky khoan tién nao
tiét kiem duwoc cé thé sé bj tiéu tén vao viéc c6 gang stra chita hé théng khong hoat
déng 6n dinh. ArtSoft USA khuyén nghi s&t dung ddng co truyén déng mdi, dwoc mua
tr cdc nha cung cap cé hod tro ki thuat. Chon dung ngay tir dau s& gitp ban tranh phai
mua lai va giip hé théng CNC van hanh nhanh choéng.

Hinh 4-3: Vi du vé déng co servo vdi encoder

4.4.2. X4c Binh Yéu Cau Truyén Bong Truc

Viéc tinh todn day d cac yéu cau truyén dong truc co thé rat phirc tap, va ban
c6 thé khong cé du di liéu can thiét (vi du: lyc cat t6i da ma ban mudn st dung). Tuy
nhién, mot s& phép tinh 1a can thiét d& dam bao thanh cong. T6i thiéu, ban can xac
dinh s& buwdc déng co can dé di chuyén mot truc mot khoang cach xac dinh. Két qua
nay phu thudc vao ciu hinh phan cirng may (vi du: budc vit me) va dac tinh cta dong
co (s6 budc mdi vong quay).
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4.4.2.1. ViDu 1-Ban Mady Phay Truot Ngang

B3t d4u bang céch xac dinh khodng di chuyén nhé nhat mong muén. Day |a gidi
han tuyét d6i vé dé chinh xac gia cdng cla may. Sau d6 kiém tra t8c dd chay nhanh va
md&-men xoan.

Vi du, gid st ban dang thiét ké bo truyén dong cho truc Y cha ban truot ngang,
va hanh trinh téng céng cla truc Y 1a 12”. Ban st dung vit me c6 budc 0.1” v&i ren mot
dau mai va dai 6¢ bi. Ban muén mdy cd thé thuc hién budc di chuyén t8i thiéu 0.0001”.
Mét vong quay day dd cta vit me budc 0.1” s& di chuyén 0.1”, vy mot bude di chuyén
0.0001” twong dwong véi 1/1000 vong quay. Diéu nay cé nghia |3 truc dong co cling
can quay 1/1000 vong néu duoc ndi tryc tiép vdi vit me.

St Dung Dong Co Budc

Budc tdi thiéu cha déng co budc phu thude vao cich diéu khién. Nhiéu déng co
budc thong dung cé 200 budc day dd mdi vong quay, nhung bo diéu khién cling cho
phép ché dé "vi budc" (micro-stepping). Vi buwdc gidp déng co chay ém hon & moi téc
dd va nhiéu bd diéu khién cho phép 10 vi budc mdi buwdc day dd. Mot dong co 200
buwdc véi 10 vi budc cho phép mot budc nhéd nhat 1a 1/2000 vong quay. Trong vi du
trén, hai vi buwdc s& dat mirc di chuyén 0.0001”.

Tuy nhién, vi bwdc lam gidm mé-men xoan nhanh chéng khi s6 vi buwédc tang 1én.
TUy vao tai trong tac dong l1én dong co, cé thé s& khdng di md-men xodn dé thyc hién
mot vi budc don |é. Do d6, khéng nén chi dya vao vi budc dé dat d6 chinh xéac cao. Loi
ich chinh cda vi budc 13 gidm tiéng 6n co khi, gidm luc tdc déng, va gidm hién twong
cong hudng.

Tiép theo, kiém tra toc d6 chay nhanh. Gia st téc d6 tdi da cla déng co la 500
vong/phut. Vai vit me budc 0.1”, tdc dd 500 vong/phut sé tao ra tdc d6 di chuyén 50
inch/phut, tire 1a mat khodng 15 gidy dé hoan thanh hanh trinh 12”7. Day 1a tdc d6 chap
nhan duoc.

O t6c d6 nay, bd ditu khién déng co budc can tao ra 16,667 xung mdi giay:

500x200x10/60=16,667500 \times 200 \times 10 / 60 = 16,667 (xung/giay)

Trén may tinh 1 GHz, Mach3 c6 thé tao ra 35,000 xung mdi gidy trén madi truc,
do d6 khdng c6 van dé gi vé hiéu suat.

Ban can xac dinh md-men xodn can thiét dé& chon kich thudc dong co phu hop.
Mot cach do luwdng 1a thiét 1ap may dé cat vai tai nang nhat cé thé, sau d6 sir dung can
16 xo do lue khi xoay tay quay véi mot tay don dai 12”. M6-men xoan tinh bang ounce-
inch s& la két qua do duoc nhan véi 12.

Né&u can md-men xoan 1&n hon, ban cé thé sir dung hé théng truyén dong giam
téc, vi du nhu gidam téc 2:1 bang day dai rdng. Diéu nay sé gan nhuw nhan d6i md-men
x0an trén vit me va cé thé cho phép sir dung ddng co nhd hon véi chi phi thap hon.

St Dung Dong Co Servo
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DPdng co servo co encoder dé thong bao vi tri cho b diéu khién. Mot dia encoder
c6 300 khe s& tao ra 300 chu ky mdi vong quay (CPR). B m3 héa bdn xung (quadrature)
s& tao ra 1200 xung mdi vong quay (QCPR). V&i vit me budc 0.1”, mbi xung s& di chuyén
0.000083”, t6t hon murc yéu cau 0.0001”.

B diéu khién ddng co servo thudng di chuyén déng co theo tirng xung dau vao.
M6t s6 bd diéu khién cao cap cé thé nhan hodc chia s6 xung dau vao, dwoc goi la "ti s6
dién t&" (electronic gearing).

Vi dong co servo cé téc do tdi da khoang 4000 vong/phut, can sir dung hé théng
gidam tdc co khi. Mot ty s6 gidm 5:1 sé hop ly, lam gidm budc di chuyén xudng
0.0000167”/budc, tét hon mirc yéu cadu 0.0001”.

Véi téc d6 Mach3 tao 35,000 xung/gidy, ta cé s6 vong quay cla vit me:

35000/(1200x5)=5.8335000 / (1200 \times 5) = 5.83 vong/giady, twong duwong 9
giay cho hanh trinh 5”.

Han ché & day 13 t6c dd bj gidi han bdi tan sé xung ctia Mach3 ch khéng phai
tdc d6 dong co. Néu encoder cé nhiéu xung hon, gidi han nay cang nghiém trong. Trong
trwdng hop d6, can sir dung "ti s6 dién ti" trong bd diéu khién servo dé khac phuc.

4.4.2.2. Vi Du 2 - Truyén Péng Céng Mdy Router

M43y router cdng cd thé can hanh trinh t8i thiéu 60” trén truc ngang. Vit me cho
chiéu dai nay s& dat va khé bao vé khdi bui, vi vay nhiéu ngudi chon dung truyén dong
bang xich va nhong.

Gia st budce di chuyén nho nhat can 13 0.0005”. Mdt nhdng xich 20 rang vdi xich
c6 budc 1/4” s& di chuyén 5” mdi vong quay clia nhdng. Dong co bwdc véi 10 vi budce
c6 2000 budc/vong quay, do d6 can giam téc 5:1 dé dat bwdc 0.0005”.

Véi gidm téc 5:1, moi vong quay cla dong co buwdc tao ra 1”7 di chuyén. Néu
déng co dat 500 vong/phut, téc d6 di chuyén |1a 500 inch/phut (8.33 inch/gidy), mat 7.2
gidy dé di chuyén 60” (khdng tinh gia tdc va giam téc).

Viéc tinh todn md-men xoan trén may router khé hon vi quan tinh clia cdng may
quan trong hon lyc cat. Kinh nghiém hodc thir nghiém thuc t& s& 13 phuong phép t6t
nhat dé xac dinh dong co phu hop.

4.4.3. Cach Hoat Bong Cua Tin Hiéu Step va Dir

Mach3 tao ra mdt xung (logic 1) trén dau ra Step cho mdi budc ma truc can di
chuyén. Tin hiéu Dir s& dwoc dat trwdc khi xung Step xuat hién.

Hinh 4-4: Dang xung Step (Active Low)
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Dang song logic s& giéng nhu trong Hinh 4-4. Khodng céch gitra cidc xung s& nhé
hon khi téc d6 budc tang 1én.

Mach diéu khién thuwdng sir dung cu hinh Active Low cho tin hiéu Step va Dir.
Mach3 nén duoc thiét [ap dé cac dau ra nay & ché dé Active Low. Néu khdng, tin hiéu
Step van s& dao dong Ién xudng, nhwng bd diéu khién sé hiéu khoadng tréng gitta cac
xung |a xung, va nguoc lai. Diéu nay thudng gay ra hién tuvong dong co chay rat go ghé
hodc khéng én dinh.

Cac xung "dao nguoc" duoc hién thi trong Hinh 4-5.

Hinh 4-5: Dang xung ddo nguorc (Active High)

Néu Step dwee ditsai 1 '
thanh Active High _“ u u
0

es - -

BO diéu khién sé& coi ddy 1a mdt
xung thay vi mdt khodng trdng
gilka cac xung.

4.5. Cong Tac Gidi Han va Home

Cong tac gidi han duogc st dung dé ngdn khdong cho cac truc di chuyén qua xa,
tranh gdy hw héng cho k&t cau ciia may. Ban cé thé van hanh may ma khéng can chung,
nhwng chi can mot sai sét nhd trong thiét 1ap hodc 1ap trinh cé thé dan dén hu héng
t&n kém. Hinh 4-6 minh hoa mot cong tic gidi han trén may phay.

Hinh 4-6: Vi du vé Céng Tdc Gidi Han Co Khi
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M6t cong tac vi moé (microswitch) dwoce gan trén ban may sé& duoc kich hoat khi
can gat cla né cham vao than may. Tuy nhién, cach bd tri nay khong dd chac chan dé
dam bao d6 lap lai chinh xac vj tri.

Mot truc cling cé thé cé cdng tic Home. Mach3 cé thé duogc [énh di chuyén mot
hodc tat ca cac truc vé vi tri Home. Biéu nay can thuc hién méi khi hé théng dwoc bat
|&n dé biét chinh xac vi tri hién tai cla cac truc. Néu khdng cé cdng tdc Home, ban sé&
phai tu diéu chinh vi tri bang mat. Cong tac Home c6 thé duoc dit & bat ky toa d6 nao
va ban s& xac dinh vi tri 6. Do d8, cdng tac Home khdng nhat thiét phai dit tai diém
gbc chia may (Machine Zero).

Do 13p lai cla vi tri van hanh, ddc biét véi cong tac co khi, phu thudc nhiéu vao
chat lvgng cdng tac cling nhu dd chdc chan cla gia d& va can kich hoat. Cach bé tri
nhu trong Hinh 4-6 s& rat thi€u chinh xac. Do 13p lai |a yéu té quan trong ddi vdi mot
cong tac dung cho chirc ndng Home.

Mbi truc cé thé can dén ba cong tac (hai cong tac gidi han & hai dau hanh trinh
va mot cdng tdc Home). Ngay ca mdt may phay co ban cling s& can dén chin dau vao
cla cdng song song. Diéu nay khéng kha thi, vi mét céng song song chi cé ndm dau vao!
Cé ba céch dé gidi quyét van dé thi€u dau vao:

K&t ndi cong tac gidi han véi mach logic bén ngoai (c6 thé trong bd diéu khién
dong co) dé ty dong tat dong co khi cham gidi han, thay vi giao ti€p truc tiép vdi
Mach3. Céng tic tham chiéu riéng biét van cé thé két ndi véi Mach3.

Dung chung mét chan c6ng song song cho tat ca cac cong tac ciia mot truc, va
dé Mach3 tu nhan dién giira tin hiéu gi¢i han va Home. Vi duy, néu Mach3 duwoc |énh
“di chuyén vé Home” trén may phay, nd s& di chuyén truc X sang trai (ban may sang
phai) cho dé&n khi mot cong tac kich hoat. Trong truong hop nay, tin hiéu dé sé duoc
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hiéu 1a “Home”. Nhwng néu cong tac dé kich hoat khi dang gia cong, né sé dugc hiéu
la “dat gidi han hanh trinh”.

K&t ndi cong tac véi trinh gid 1ap ban phim.

Phuong phéap thi nhat [a t8i wu va bat budc déi véi mdy Ién, dat tién hodc chay
tdc dd cao, vi khong thé tin twdng hoan toan vao phan mém dé ngan ngira hv hdng co
khi. Cac cong tac két ndi véi bd didu khién dong co cé thé hoat dong thdng minh hon,
chi cho phép di chuyén ra khdi gi¢i han khi cdng tac bi kich hoat. Day Ia phwong phap
an toan hon so vdi viéc vo hiéu hda gidi han dé ngudi dung cé thé di chuyén may tha
cong ra khai viing gidi han, nhung doi hdi bo diéu khién phirc tap hon.

Phuong phap thi hai phl hgp vdi cdc may nhoé hon, noi ngudi van hanh cé thé
kiém soat truc ti€p. Cach nay cé thé gilp tiét kiém dau vao cho Mach3, chi can ba dau
vao cho mdy phay ba truc (b6n dau vao cho may kiéu cong - xem muc Slaving). Do
ngudi van hanh cé mat dé x ly tinh huéng, mai truc chi can hai cong tac. Hai cong tac
gidi han cé thé dwoc két ndi chung, va cong tac Home cé thé chia sé véi mot trong hai
cong tac gidi han. Hai cong tac nay chi can phat tin hiéu “Dirng!” dé ngudi van hanh
quyét dinh cich xtr ly.

Trinh gia |4p ban phim cé thi gian phan héi chdm hon céng song song, nhung
c6 thé chip nhan duogc ddi véi mdy cé tdc dé di chuyén thap. Dé biét thém chi tiét vé
ki€n trdc nay, hdy xem Mach3 Customization Wiki tai www.machsupport.com.

Mot lya chon khac |a gidm s6 lwong cong tac. Trong nhiéu trwdng hop, cong tac
Home khéng thue sy can thiét. Néu may lam nhiéu loai cdng viéc khac nhau, ban gan
nhu chac chan s& phai dit “gdc phdi” khac nhau cho mdi cong viéc, khong lién quan
dén vi tri Home d3 dwoc dinh nghia. Néu cong tdc Home khodng cé y nghia trong (ng
dung cu thé cla ban, thi khdng can 1ap dat ching.

4.5.1. Cong Tac
Khi chon cong tac, cd mot s6 y&u t6 can can nhac:

Né&u hai cong tac dung chung mot dau vao, ching can dugc két néi sao cho tin
hiéu 13 logic “1” khi mot trong hai cdng tac kich hoat (twong dwong véi ham logic OR).
Diéu nay dé dang thuc hién vdi cdng tac co khi. N&u cong tac cd tiép diém thuwdng déng
(NC) va duwoc néi tiép nhu trong Hinh 4-7, thi khi mot trong hai cdng tac kich hoat,
chung sé tao ra tin hiéu Active Hi.

Hinh 4-7: Hai Céng Tdc Thuwdong Png Két N6i Theo Logic OR
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D& van hanh 6n dinh, ban can kéo 1&n (pull-up) dau vao cla céng song song. Vi
cong tac co khi cé thé mang dong dién dang k&, mot dién trd 470 ohm dugc st dung
dé tao ra dong dién khoang 10 mA.

Vi day dan dén cdng tac cé thé khda dai va dé bj nhiéu dién, hdy dam bao rang
ban c6 mot két néi t6t vdi mach OV cha dau vao (khung may khdng phai 1a lwa chon
phu hop). Hay cin nhic s dung cap chéng nhiéu va néi I1&p vo chéng nhiéu vao cuc
GND chinh cla b6 diéu khién.

N&u ban st dung cong tac dién tlr nhu cdm bién khe v&i LED va quang transistor,
thi ban s& can mot cdng OR nao d6 (cd thé la “wired-OR” néu dau vao Active Lo duoc
diéu khién bdi transistor collector h@).

Cong tac quang hoc s& hoat ddng 6n trén may gia cong kim loai néu tranh duoc
ti€p xuc véi dung dich lam mat, nhung cé thé gap sw ¢6 khi lam viéc véi bui gb. Hinh 4-
8 minh hoa mét vi du vé cong tiac quang hoc dugc 13p dat.

ArtSoft USA khuyén cdo khdng nén st dung cong tac tir tinh (cong tac reed hodc
cam bién Hall) trén may cat kim loai cé sat tir, vi mat kim loai ¢ thé bam vao nam chdm
va gay 10i.

Hinh 4-8: Céng tdc quang hoc trén ban mdy vdi Id chdn trén thdn mdy
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béng chdn co khi
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Quad hanh trinh 13 su di chuyé&n cla cdng tac xay ra sau khi né d3 dwoc kich hoat.
D3&i vdi cong tac gidi han, diéu nay cé thé do qudn tinh cla hé truyén dong. V&i mot
cong tac quang nhu trong Hinh 4-8, s& khong cé van dé gi mién la vay chan da dai. Mot
microswitch cé thé dwoc thiét ké dé cé khodng qud hanh trinh tuy y bang cach st dung
mot con lan tac ddng |én né thdng qua mét mat déc (xem Hinh 4-11). Tuy nhién, do
déc clla mat déc lam gidm do |3p lai cla cong tac. Thong thuwdng, cd thé st dung mot
cong tac cho ca hai gidi han bang cach 13p ddt hai mat déc hodc vay chan, nhu minh
hoa trong Hinh 4-11.

Hinh 4-10: Mdy phay vdi dao tai vj tri X=0, Y=0 (Lwu y rang chét chdn dang tdc dong 1én céng

tdc gidi han)
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4.5.2. Vi tri |ap d&t cong tic

Viéc lwa chon vij tri I3p dat cong tac thudng [d mot su thoa hiép gilra viéc gitr
chiing trdnh xa phoi va bui, dong thoi vAn ddm bao day dan linh hoat thay vi ¢6 dinh.

Vi du, cac cong tac trong Hinh 4-6 va Hinh 4-8 déu duwoc |3p dwdi ban may, mac
du can s&r dung cap linh hoat, nhung bu lai ching dugc bdo vé tét hon.

Ban cé thé thay thuan tién khi st dung mot cap di chuyén cé chira day cho hai
hodc nhiéu truc. Vi du, trén mdy router dang c6ng, cong tac cho truc X va Y cé thé dwoc
gan trén chinh céng, va madt vong day ngan cho truc Z cé thé két néi chung vdi hai truc
con lai.

Khéng nén s dung chung mot cdp nhiéu 18i d& cap ngudn cho déng co va két
ndi cong tac. Ban cé thé dat hai cap riéng biét canh nhau ma khong gap su c6 néu ca
hai déu c6 1&p chan (dang Iwdi hodc 1 kim loai), va cac |&p chan nay dwoc néi dat vé
mot diém chung tai bd diéu khién dién tir.
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Hinh 4-11: Cdc déc diéu khién mét céng tdc

-X Table « > +X
=X and fl +X ramp
Reference ;:‘
ramp +X, =X & Ref switch
Frame

Ban c6 thé tim thay nhitng hinh anh minh hoa hitu ich vé may thwong mai va
céc vi du khdc trong nhom Yahoo! cla ArtSoft USA dé c6 thém y twdng va ki thuat vé
cong tac. Trang web www.machsupport.com cé lién két d&n nhém Yahoo! nay.

4.5.3. Cach Mach3 St Dung Céng Téc Chung

Phan nay dé cap dén ciu hinh danh cho cdc may nho, trong d6 Mach3 kiém soat
cong tac thay vi s dung mach dirng khan cap (EStop) bén ngoai.
Dé hiéu day dd vé van dé nay, ban cling cadn doc chuong 5 vé cdu hinh Mach3, nhung
nguyén tac co ban cla viéc chia sé cong tac rat don gidn. Ban két ndi hai cong tac gidi
han vao mot dau vao (hodc cé mot cong tac véi hai vau hodc ddc). Ban xac dinh hwéng
di chuy&n ma Mach3 s& sl dung khi tim cong tac tham chi€u Home. Cong tac gidi han
(vau hodc d&c) & dau truc nay cling déng vai tro 1a cong tdc Home.

Trong qua trinh hoat déng binh thudong, khi Mach3 di chuyén mét truc va phat
hién tin hiéu cdng tic gidi han kich hoat, né s& dirng lai (gidng nhu EStop) va hién thi
rang mot cdng tac gidi han d3 bi kich hoat. Ban s& khong thé di chuyén truc trir khi:

Auto Limit override dwoc bat (bang mot nat chuyén d6i trén man hinh Cai dit).
Khi d6, ban cé thé nhan Reset va di chuyén truc ra khéi cong tic gidi han. Ban nén tham
chiéu lai vi tri mdy sau khi thuc hién thao tac nay.

Ban nhan nut Override Limits. Dén LED nhap nhdy mau dé sé canh bao ban rang
ché& do ghi dé dang duoc kich hoat tam thoi. Ché dé nay cho phép ban nhan Reset va
di chuyén truc ra khdi cong tac. Sau dé, ché do ghi dé va dén LED s& tw dong tat. Ban
nén tham chiéu lai vi tri may. Ngoai ra, cé thé cidu hinh mét dau vao riéng dé ghi dé
cong tac gidi han.

Lwu v rang mac du Mach3 gi¢i han tdc do di chuyén khi kich hoat cong tac,
nhung hudng di chuyén hoan toan phu thudc vao ban. Khéng cé gi ngan can ban di
chuyé&n thém vao cong tac va cé thé lam truc va cham vao diém dirng co khi. Hay hét
strc can than.

4.5.4. Tham Chiéu Home Trong Thuc Té

Khi ban thyc hién tham chiéu (bang nat bAm hodc Iénh GCode), truc (hodc cac
truc) cé cong tac Home dugc xac dinh sé di chuyén (vdi tdc dd cham cé thé diéu chinh)
theo huwdng duwoc thiét 1ap cho dén khi cong tdc Home kich hoat. Sau do, truc sé& di
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chuyén nguoc lai dé thoat khdi cong tac. Trong qua trinh tham chiéu, cac cong tac gidi
han khong cé tac dung.

Sau khi mét truc duoc tham chiéu, gid tri 0 hodc mot gid tri khac dwoc dat trong
c6t Home Off(set) ciia hdp thoai Config > Homing/Limits cé thé duoc nap vao DRO cla
truc d6 dudi dang toa do may tuyét do6i. Néu st dung gid tri 0, vi tri cong tic Home s&
trd thanh toa do goc cla truc. N&u tham chiéu dién ra theo hwéng dm clia truc (thudng
la X va Y), ban cé thé thay gia tri nhu -0.5” dwgc nap vao DRO. Diéu nay cé nghia 1a vj
tri Home nam cach cong tac gidi han 0.5 inch. M&c du lam giam mot chat hanh trinh
cla truc, nhung cach nay gitp ban khdng vd tinh kich hoat cong tac gidi han khi di
chuyén vé Home. Ngoai ra, ban cling cé thé s dung gidi han phan mém dé giadi quyét
van dé nay.

N&u ban yéu cdu Mach3 thyc hién tham chiéu khi truc van con trén cong tac, né
s& di chuyén theo hudng nguoc lai véi hudng tham chi€u ban dau (vi truc d3 & trén
cong tac Home) va dirng lai khi thodat khoi cong tac. Pieu nay hoat dong tét khi ban co
mot cong tac Home riéng biét hodc khi codng tac Home nam & vi tri gidi han hanh trinh.
Tuy nhién, néu ban dang & cdng tac gidi han phia d6i dién (Mach3 khong thé biét duoc
dieéu nay néu cac cong tac dugc chia sé), truc cé thé di chuyén theo huwdng sai va va
cham. Vi vay, ludn di chuyén can than ra khdi cong tac gidi han truwdc khi thyc hién
tham chiéu. Néu ban lo ngai vé van dé nay, cd thé cau hinh Mach3 dé né khdng ty déng
di chuyén ra khoi cong tac Home.

4.5.5. Cac Ty Chon Va Goi Y Khac V& Home Va Gidi Han
4.5.5.1. Céng Tdc Home Khéng O Gan Cong Téc Gidi Han

Doi khi khéng thuan tién dé dat cong tdc Home tai vi tri gidi han hanh trinh. Vi
du, trén mdt mdy phay cét di ddng hodc may bao 16n, truc Z cé thé di chuyén 8 feet,
nhuwng tdc do di chuyé&n nay khéng anh huwdng nhidu dén hiéu suat cat tong thé. Néu vj
tri Home d&t & dau trén cung cla cét, tham chiéu cé thé yéu cau di chuyén gan 16 feet
V@i téc dd cham. Trong trudng hop nay, néu dat vi tri Home & gilra hanh trinh cta cét,
thoi gian tham chiéu cé thé gidm mot nlra. May nhu vay s& can mot cong tac Home
rieng cho truc Z (yéu cau thém mat dau vao trén céng song song, nhung van chi can 4
dau vao trén mot may ba truc). Mach3 cé thé dat bat ky gia tri nao lam toa d6 gdc sau
khi tham chiéu, gitip toa dd Z cdia may la 0 tai dinh cula cét.

4.5.5.2. Céng Tdc Home Riéng Biét D6 Chinh Xdc Cao

Trén cdc mdy c6 do chinh xdc cao, cac truc X va Y cé thé cé cdng tac Home riéng
biét dé& dam bao do chinh xac can thiét.
4.5.5.3. Két N6i Chung Céng Tdc Gidi Han Caa Nhiéu Truc

Vi Mach3 khéng phan biét dugc cong tac gidi han nao cla truc nao bj kich hoat,
nén tat ca cdng tac gidi han cé thé duoc két ndi song song (logic OR) vao mot dau vao
chung. Khi d6, moi truc van cé thé cé cdng tac Home riéng biét k&t ndi vao dau vao
tham chi&u. Mt may ba truc van chi can 4 dau vao.
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4.5.5.4. Két N6i Chung Céng Tdc Home Cua Nhiéu Truc

N&u ban thi€u dau vao trén Mach3, ban cé thé két néi tat ca cong tac Home
chung v&i nhau va gén tat cd ching vao mot tin hiéu duy nhat. Trong trwdng hop nay,
ban chi cd thé tham chiéu tirng truc mét. Ban nén xda nut REF All khdi man hinh Mach3,
va tat ca cong tic Home phai duoc dit & cudi hanh trinh cla truc twong ng.

4.5.5.5. Bong Co Song Song (Slaving)

Trén cac may phay hodc router kiéu cng, noi hai “chan” cta céng dwoc dan
ddng bdi cdc dong co riéng biét, moi ddng co nén duoc dieu khién béi mot truc riéng.
Vi du, néu cdng di chuyén theo hudng Y, truc A cé thé dugc dinh nghia 18 mét truc
tuyén tinh (khéng xoay) va duoc gan 1a truc phu clda Y. Xem chuwong 5 vé ciu hinh
Mach3 dé biét thém chi tiét.

Ca hai truc Y va A nén c6 cdng tac gidi han va Home. Trong qua trinh van hanh
binh thuwdng, Mach3 s& glti cing mot [énh budc va hudng dén ca hai truc. Khi thuc
hién tham chiéu, cac truc s& di chuyén cung nhau cho dén khi cham vao cong tac Home.
Sau dé, ching s& di chuyén dé dam bao mdi truc dirng & cung khoang cach tir cong tac
cla nd. Diéu nay gitp diéu chinh lai d6 vudng géc clia céng sau khi tdt may hodc mat
budec.

4.5.6. So Bd Két Nbi Téng Quan

So d6 két néi trong Hinh 4-12 minh hoa mot vi du vé cach cac thanh phan trong
hé théng CNC ¢6 thé duoc két néi véi nhau. So dd nay khéng nhat thiét phai day du,
nhuwng nd thé hién cic thanh phan chinh. H3y lvu y d&n méi quan hé gitta cdc bo phéan:
ngudn dién, bo mach diéu khién déng co, bo mach giao tiép (breakout board), ddng co
buédc va cac cdng tac gidi han.

C4au hinh cla ban cé thé khéng giéng hoan toan nhu trong so d6, nhung né sé
giup ban hinh dung rd hon vé cich hé théng can dugc thiét 1ap. Bo mach giao tiép
(breakout board) cé thé cé ngudn dién riéng biét. Tat ca cac diém ndi dat, bao gdm ca
|&p chan cla cap (néu cd), nén dwoc két ndi vé mot diém duy nhat. Hay tham khao tai
lieu hudng dan tir nha sdn xuat dé biét chi tiét cu thé.
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Hinh 4-12: Vi du vé so db két néi
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4.6. Biéu Khién Truc Chinh

Cé ba phuwong phdp khdc nhau ma Mach3 cé thé st dung dé diéu khién truc
chinh cla may, hodc ban cling c6 thé bd qua tat ca va diéu khién thd céng:

Didu khién bat/tat dong co bang ro-le/contactor (quay theo chiéu kim déng ho
hodc nguoc chiéu kim déng ho).

piéu khién dong co bang xung Step va Direction (vi du: truc chinh s& dung dong
COo servo).

Diéu khién déng co bang tin hiéu diéu ché& d6 rong xung (PWM).
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4.6.1. Didu Khién B4t/Tat bong Co

Lénh M3 ho&c nat bdm trén man hinh s& yéu cau truc chinh quay theo chiéu kim
déng ho. Lénh M4 s& yéu cau truc chinh quay nguwoc chiéu kim déng ho. Lénh M5 yéu
cau dirng truc chinh.

Lénh M3 va M4 cé thé duoc cau hinh dé kich hoat cac tin hiéu dau ra, lién két
v3i cdc chan dau ra trén cdng song song. Sau do, ban két ndi cac tin hiéu nay (thudng
théng qua ro-le) dé diéu khién céc contactor cta déng co.

Mac du diéu nay cé vé don gian, nhung trong thuc t& ban can rat can than. Néu
khéng thuce su can truc chinh quay nguoc chiéu, ban nén cdu hinh M3 va M4 nhu nhau
hodc dé M4 kich hoat mét tin hiéu khdng két ndi véi bat ky thiét bj nao.

Trong mot s8 trwdng hop 16i, ca hai tin hiéu quay theo chiéu kim déng ho va
nguwoc chiéu kim ddng hod cé thé cung kich hoat, diéu nay cé thé lam cho contactor
chap ngudn chinh. Ban ¢ thé str dung cac contactor ddo chiéu cé khoéa lién déng co
khi dé tranh trwedng hop nay. Néu truc chinh ctia ban st dung ddng co xoay chiéu (AC),
viéc thay do6i hudng ngay lap tirc khi dang chay & t6c d6 cao s& tao ra luc rat 1dn 1én hé
thong truyén ddng, cé thé [am dirt ciu chi AC hoic kich hoat bd ngat mach.

Dé dam bao an toan, ban nén thém do tré thoi gian khi kich hoat contactor hodc
sir dung bé bién tan hién dai, cho phép thay déi hudng khi déng co dang chay.

Luu y: Xem thém muc 4.7 vé sé lwgng tin hiéu kich hoat ro-le gidi han.
4.6.2. bidu Khién Bong Co Bang Step va Direction

Né&u truc chinh cla ban s dung dong co servo vdi diéu khién bang Step va
Direction (gidng nhu cdc ddng co truc khdc), ban ¢ thé cau hinh hai tin hiéu dau ra dé
kiém soat tdc d6 va huwdng quay. Mach3 cé thé tinh todn céc bién ddi cha hé théng
truyén dong, chang han nhu puley thay d&i tdc d6 hodc hdp sé gitra dong co va truc
chinh. Xem thém phan Diéu Chinh Bong Co trong Chuong 5 dé biét chi tiét.

4.6.3. Diéu Khién Pdng Co Bang PWM
Ngoai phuong phdp Step va Direction, Mach3 cé thé xuat tin hiéu PWM (diéu

ché& d6 réng xung), trong d6 chu ky lam viéc (duty cycle) thé hién phan tram tdc d6 toi
da mong muén.

Vi du: ban cé thé chuyén ddi tin hiéu PWM thanh dién dp twong &rng (PWM bét
0% thoi gian = 0V, 25% = 2.5V, 50% = 5V, 100% = 10V) va s dung n6é dé diéu khién
ddng co cdm ng thong qua bo bién tan diéu khién tan s6. Ngoai ra, tin hiéu PWM ciing
c6 thé kich hoat triac trong bd diéu khién t6c dd DC don gian.

Hinh 4-13: Tin hiéu PWM vdi chu ky lam viéc 50%
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Ave

Hinh 4-14: Tin hiéu PWM vdi chu ky lam viéc 20%

Hinh 4-13 va Hinh 4-14 hién thj do rong xung lan lwot khodng 50% va 20% cua
chu ky.

Dé& chuyén tin hiéu tc do truc chinh PWM thanh dién ap DC ty I8, tin hiéu xung
phai dugc bién ddi. Vé co ban, cdn cé mét mach dé tinh todn gia tri trung binh cua tin
hiéu diéu ch& d6 rong xung. Mach nay cé thé chi don gidn [a mot tu dién va dién trd,
hoac co thé phirc tap hon tuy thudc Vao:
(a) mirc dd tuyén tinh mong mudn gitta d6 réng xung va dién dp dau ra cudi cung,
(b) t8c d6 phan hdi can thiét ddi véi su thay d6i d6 rong xung.

Tin hiéu PWM duwoc xuat ra trén chan Step cua truc chinh. Ban can cé bién phap
dic biét dé tat dong co & tdc dd thap bang cach st dung cdc dau ra Motor
Clockwise/Counterclockwise.

Tham khao tai liéu cla nha san xuat di kém vai bd diéu khién cla ban. Ban cé
thé& tim thém thong tin bang cach tim kiém “PWM converter” hoiac “PWM Digispeed”
trén Google hodc cong cu tim ki€m wa thich cta ban.

Lwu y: Nhiéu ngudi dung nhan thay rang PWM va céc bo diéu khién t&c do truc
chinh bién d6i khac thudng tao ra nhidu dién nghiém trong, cé thé gay ra su ¢ vdi bd
truyén dong truc may, cam bién cong tac gidi han, v.v. Néu s dung bd diéu khién truc
chinh kiéu nay, ArtSoft USA khuy&n nghi manh mé& rang ban nén sir dung bo mach
breakout cach ly quang va can than trong viéc che chdn cap, dong thoi giit day ngudn
cach xa day diéu khién vai inch. Can déc biét chd y dén phan dién ti, vi dau vao cua
nhiéu bé diéu khién tdc dd PWM gid ré khéng dwoc cach ly véi ngudn dién chinh.

52| Page



4.7. Lam mat

Cdc tin hiéu dau ra c6 thé duoc st dung dé diéu khién van hodc bom cho hé
thong 1am mat bang dung dich hodc swong mu. Chung duoc kich hoat bang cac nut
trén man hinh va/hoic bang cac 1énh M7, M8, M9.

4.8. Didu khién huéng dao

Truc quay A ¢ thé dugc ciu hinh dé quay nham dam bao rang mot céng cu nhw
dao cat ludn tiép tuyé&n véi hudng di chuyén trong cac chuyén déng G1 cla truc X va Y.
Didu nay cho phép trién khai mot hé théng cat vinyl hodc vai véi dao duoc diéu khién
hoan toan.

4.9. bau do sb héa

Mach3 cé thé két n6i vai mot dau do tiép xuic dé tao ra mot hé thdng do ludng
va s6 héa mé hinh. C6 mét tin hiéu dau vao bdo hiéu khi dau dé cham vao bé mat, cung
v3i mot tin hiéu dau ra dé yéu ciu 13y dit liéu tir dau do khéng ti€p xuc (vi du: dau do
laser).

Dé hoat déng chinh xac, dau do phai cé dau hinh ciu (hodc it nhat 1a mét phan
cla hinh cau) dugc gén trong truc chinh sao cho tdm cla né thang hang vdi tam truc
chinh va cdch mét diém c6 dinh mot khodng ¢ dinh theo phuong Z (vi du: mat dudi
truc chinh). D& cé thé do cdc vat liéu khdng dan dién (vi nhiéu mé hinh s& héa duoc
lam tir x8p, MDF hodc nhya), dau do phai cé kha ning déng (hodc ngat) cong tac voi
mot d6 léch nho nhat cia dau do theo bat ky huwdng nao (X, Y hodc 2).

Néu dau do dugc str dung vdi hé théng thay dao tu dong, thi nd cling can phai
khéng c6 day. Cac yéu cau nay la mot thach thie 1dn d6i vai nha thiét ké mudn ché tao
dau do trong xwdng gia cdng tai nha, va cac dau do thwong mai thuong cd gia cao.

Mot tinh ndng dang duwoc phat trién |a cho phép str dung dau do laser.
4.10. B m3 hoa tuyén tinh (thudc quang)

Mach3 hé trg bon cdp dau vao, moi cdp cé thé két ndi véi mot bd ma hoa cé tin
hiéu d4au ra kiéu xung pha (quadrature). Pién hinh, cdc bd m3 hda nay cé thé la thudc
quang (glass scale encoders). Hinh 4-15 cho thdy mét vi du.

Mach3 sé& hién thj vj tri cia tirng b6 ma hda trén mot bd hién thj toa do sb
chuyén dung (DRO), nhu trong Hinh 4-17. Céc gia tri nay c6 thé duwgc nap vao va luu
trir tr cdc DRO cla truc chinh.

Hinh 4-15: B6 md hda thuwdc quang
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Bén trong vo clia bd ma hoda la mot dai thay tinh (hoac doi khi la nhya) cé céac
vach ké, thuong rong 10 micron, dugc ngan cach béi khodng tréng cd cung kich thude.
Anh séng chiéu qua céac vach ké dén mdt quang transistor sé tao ra tin hiéu cé dang
nhu tin hiéu A trong Hinh 4-16. Mét chu ky hoan chinh twong (ng véi mét chuyén dong
20 micron.

Hinh 4-16: Tin hiéu xung vuéng (Quadrature Signals)

X

typically
- 20 microns
A LU
B |

Start

M6t ngubn sang va quang transistor khdc dugc dat cach nguén dau tién 5
micron (trong vi du nay) s& tao ra tin hiéu B léch pha mot phan tw chu ky so véi A (do
dod co tén la tin hiéu xung vudng - quadrature).

Lwu y rdng mot trong hai tin hiéu, A ho3c B, thay d6i sau mdi 5 micron di chuyén,
vi vay dé phan gidi clia thudc do la 5 micron. Chung ta cé thé xac dinh hudng di chuyén
dua vao trinh ty thay ddi tin hiéu. Vi du, néu B chuyén tir mirc thdp (Lo) Ién mirc cao
(Hi) khi A dang & murc cao (Hi) (diém x), thi vat dang di chuyé&n vé bén phai diém bat
dau. Nguoc lai, néu B chuyén tir mirc cao (Hi) xuéng muirc thap (Lo) khi A dang & mirc
cao (Hi) (diém y), thi vat dang di chuyén vé bén trai, xa khéi diém bat dau.

Hinh 4-17: B6 hién thj sé6 cua bé md héa (Encoder DROs)
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Encoder Position

X +0.0000 b, /A
Y +0.0000 122, e a
z +0.0000 - i0n | 2|42

Mach3 yéu cau tin hiéu logic. Mot s6 thudc do thiy tinh (chdng han nhu mot s6
mau clia Heidenhain) cung cap tin hiéu séng hinh sin tuwong tw. Diéu nay cho phép mach
dién t&r ndi suy dé dat d6 phan gidi cao hon 5 micron. Néu ban muén s dung céc bd
m3 hda nay, ban can chinh lai dang séng bang bd khuéch dai thuat toan hoic bd so
sanh. BO m3 hda c6 dau ra TTL c6 thé két ndi tryc tiép vai chan dau vao cla cdng song
song, nhung do nhiéu cé thé gay ra s6 dém sai, ching hoat ddng t6t hon khi dwoc giao
ti€p qua mot chip kich hoat Schmitt. Cac thudc do nay can ngudn DC (thuwdng la 5V) dé
cap ngudn cho dén va bat ky vi mach diéu khién nao bén trong.

Luuy:

e Ban khong thé dé dang st dung thudc do tuyén tinh lam bé ma héa phan hoi
cho servo drive, vi bat ky d6 ro hodc d6 dan héi nao trong hé théng truyén déng co
hoc ciling s& lam cho servo mat én dinh.

e Khong dé dang két ndi bo ma hoa quay trén ddng co servo véi bd hién thi s6
cla bd m3 hoda (Encoder DROs), mac du diéu nay cé thé hitu ich khi van hanh truc thi
céng vdi chirc ndng doc vi tri. Van dé |a mrc OV (mass chung) bén trong bd diéu khién
servo danh cho bd m3 héa ddng co gan nhu chac chan khong giéng véi mirc OV clia PC
hodc bo mach giao tiép. Viéc két néi ching lai v4i nhau cd thé gy ra sy c6 - dirng cd
lam diéu do!

e Lgi ich chinh cta viéc st dung bé ma hda tuyén tinh trén cac truc 13 sé do cla
ching khéng phu thudc vao dé chinh xac hodc d6 ro cla vit me, day dai, xich, v.v.

4.11. Xung chi muc truc chinh

Mach3 c6 mot dau vao dé nhan mot hodc nhiéu xung dwoc tao ra trén moi vong
quay cuda truc chinh. Mach3Mill ¢6 thé sir dung tin hiéu nay dé hién thj tdc d6 thuc té
cla truc chinh. Trong Mach3Turn, né cé thé duoc sir dung dé déng bd hda chuyén
ddng cla dao va phdi khi tién ren va dé dinh huéng dao trong chu trinh doa phia sau.
N6 cling cé thé dugc sir dung dé diéu khién tdc do dn dao theo mdi vong quay thay vi
theo méi phut.

4.12. Charge Pump — Giam sat xung

Mach3 sé& xuat ra mot chudi xung lién tuc véi tan s6 khoang 12,5 kHz trén mot
hodc ca hai céng song song bat c khi nao né dang chay binh thuwdng. Tin hiéu nay sé
khéng cé néu Mach3 chua dwoc tai, dang & ché do EStop hodc néu bo tao xung bi 16i.
Ban c6 thé st dung tin hiéu nay dé sac mot tu dién thong qua mot mach diode pump
(do d6 cé tén la Charge Pump), gitp hién thj trang thai hoat ddng cia Mach3 va kich
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hoat céc hé théng diéu khién truc, truc chinh, v.v. Chirc ndng nay thudng dwoc tich hop
trong cac bo mach giao ti€p thuwong mai.

4.13. Cac chirc nang khac

Mach3 hd trg mudi [3m tin hiéu dau vao OEM Trigger ma ban cé thé gan cho
cdc muc dich riéng. Vi du, ching c6 thé dwoc str dung dé md phong thao tac nhan nut
hodc goi cdc macro do ngudi dung viét.

Ngoai ra, cé bén dau vao ngudi dung cé thé duogc kiém tra trong cadc macro do
nguwoi dung lap trinh.

Dau vao #1 c6 thé dwoc st dung dé vd hiéu hda viéc chay chuong trinh gia cong.
N6 c6 thé duwoc két ndi vdi cc co cidu bao vé trén may cda ban.

Chi tiét day dd vé kién tric md phdng dau vao (Input Emulation) duoc trinh bay
trong wiki tly chinh Mach3. Hop thoai thiét |ap duwoc md ta trong Muc 5.

Cac dau ra kich hoat ro-le khong dwoc st dung cho Truc chinh va Lam mat ¢é
thé dwoc ban tan dung va diéu khién bang cac macro do ngudi dung viét.

Luu y cudi cung: Trwdc khi thye hién qua nhiéu chirc ndng trong chwong nay,
h3y nhé rang s6 lvgng dau vao/dau ra khong phai la vo han. Ngay ca khi s& dung hai
cong song song, ban cling chi cé mudi dau vao dé ho tro tat ca cac chirc ndng. Mic du
bo gia 1ap ban phim cé thé cung cdp thém dau vao, nhung ching khéng thé s dung
cho tat ca cic chirc ndng. Ban cé thé can dén thiét bi ModBus dé mé rong dang ké kha
nang dau vao/dau ra tuy chinh.
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4.14. So dd mau cla EStop va Gidi han s dung Ro-le

Computer or breakout +5 Volts

3
33002
From Enable or charge | RLA ‘E_
pump circuit {(active Hi) ] Mach OK
- LED To EStop input
1 o EStop inpu
4.7KQ 408 > (active Lo)
RLBM

Computer or breakout 0 Volts
Control positive (12 Volts)

+ Limit + Limit + Limnit + Limit
Interface
Reset EStop1
RLB/2
— Limnit — Limit — Limit — Limit
EStop2

8200 é

| RLEB | =

Interface ! -
OK LED T,

Control 0 Volts

Contactor positive (could be same as Control supply)

RLA/M l

llJ.J.
RLB/3 R R

CiM1 €21 C3Nn Ca2

1N4001

Contactor 0 Volts

Ghi chi mach:

Mach nay chi dai dién cho mét ciu hinh cé thé cé cla cdng tic gidi han duoc
két ndi bén ngoai. Néu ban can cong tic tham chiéu, chiing nén duoc tach riéng va két
ndi v&i cac dau vao clia Mach3.
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Cac ti€p diém ro-le duoc hién thj & trang thai khdng cé dién. Céng tac gidi han
va nat nhan & trang thai chwa duoc kich hoat.

Nhan va gilt nut Interface Reset s& cho phép nhan nit Mach3 Reset va di chuyén
cac truc ra khdi cong tac gidi han. Sau d6, nut Interface Reset s& tu gilt trang thai.

Ro-le A (RLA) can cé mot tiép diém thudng md (NO). N6 phai c6 cudn day 5V
v3i dién trd it nhat 13 150 Ohm dé dong dién khéng vuot qud 33 mA. M3 linh kién
Omron G6H-2100-5 phu hop, vdi tiép diém chiu duoc 1A, 30V DC.

Ro-le B (RLB) can cé mot tiép diém thuwdng dong (NC) va hai tiép diém thudng
m& (NO). N6 cé thé cé bat ky dién ap cudn day nao phu hop véi ngudn dién cé san. Tot
nhat la chdn Common cua ro-le nay khdng nén ndi véi dudng OV cla PC dé tranh cac
day dan dai gy nhiéu. Dong Omron MY4 c6 thé phu hop véi bén ti€p diém chiu duoc
5A, 220V AC.

Cac LED I3 tuy chon nhuwng hitu ich dé hién thj trang thai hoat dong. Dién tré&
gidi han dong cho dén LED Interface OK nén la 1.8K Ohm néu st dung ngudn 24V.

NEu dién ap cudn day phu hop, cdc contactor cé thé sir dung ngudn Control
duwong va ngudn chung. Cach bd tri contactor (cuén day ky hiéu C1, C2, C3) phu thudc
vao so d6 cap ngudn cho ddng co va cach dau day dong co cla may. Ban nén ngat
ngudn DC cung cap cho ddng co budc hodc ddng co servo sau tu loc dé dam b3o dirng
may ngay lap tuec.

Ban cling c6 thé can diéu chinh lai so d6 ndi day cho déng co truc chinh va hé
théng lam mat dé contactor diéu khién khdng kich hoat mach bao vé mat dién 4p (no-
volt release).

Khdng nén dung chung tiép diém trén mét contactor cho ca nguén AC va ngudn
DC clia déng co budc/servo vi s& lam tang nguy co ngan mach gitta cac ngudn nay.

Cac diode b3o vé dat song song véi cudn day ro-le va contactor gitp hap thu sirc
dién dong nguoc (back EMF) khi ngat ngudn. Mot sé contactor cé thé d3 tich hop san
mach bao vé cudn day.
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Chwong 5. Cau Hinh Mach3 Cho May Cda Ban
Va Truyén Pdng
N&u ban d3 mua mdt may cong cu duwoc két ndi san véi may tinh chay Mach3,

c6 thé ban khong can doc chwong nay (ngoai trir dé tim hiéu thém). Nha cung cép cé
thé d3 cai dat va thiét 1ap phan mém Mach3 hodc cung cap hwdng dan chi tiét cho ban.

ArtSoft USA khuyén nghi ban nén gittr mét ban in cdu hinh Mach3 cda minh.
Théng tin nay s& rat hiru ich néu ban can cai dat lai phan mém tir dau.

Mach3 luru ciu hinh trong tép XML trong thu muc \Mach3. Ban c6 thé xem va
in tép nay. Néu ban d3 tao hé so ciu hinh riéng, nhu khuyén nghi trong Muc 2.3 vé
Mach3 Profiles, sé cd mot tép XML trong thu muc \Mach3 (vi du: MyMill.xml).

Mac du ban cé thé chinh slra tép XML, nhwng ArtSoft USA khdng khuyén khich
lam vay. H3y thay déi cdu hinh Mach3 théng qua cdc hép thoai cai dat cia chuong
trinh.

5.1. Chién Lwgc Ciu Hinh

Chuong nay ¢ nhiéu chi tiét, nhung qua trinh cau hinh s& don gidn néu ban
thwe hién tirng budce va kiém tra theo tirng giai doan. Hay doc ludt chwong nay
trudc, sau dé lam theo tirng buwdc trén may tinh va may céng cu cla ban.

Hau hét quéd trinh ciu hinh déu thyc hién thdng qua cac hdp thoai trong menu

Config(ure). Ching duoc mo ta theo dang Config > Ports and Pins, nghia la ban
chon muc Ports and Pins trong menu Config.

5.2. C4u Hinh Ban P3u

Bat dau vdi hop thoai Cau hinh > Céng va Chan. Hinh 5-1 hién thi lya chon nay
trong menu C4u hinh. Hop thoai Céng va Chan cé nhiéu thé, nhung thé ban dau
duoc hién thi nhu trong Hinh 5-2.

Hinh 5-1: Chon hép thoai Céng va Chén ttr menu Cdu hinh

HMach3 CNC Controller

File \ Config Function Cfg's  View ‘Wizards Operator PlugIn Control Help

Select Mative Units

Pri
Makar Tuning !!

General Config. ..
System Hatkeys
HomingfLimits
ToolPath

Slave fAxis
Backlash
Fixtures...,
ToolTable. ...
Config Plugins
Spindle Pulleys..
Safe_Z Setup..
Save Sethings..
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5.2.1. Xac Dinh bia Chi Céng (Port)

Chon tab Port Setup and Axis Selection trong hop thoai Ports and Pins (Hinh 5-
2).

Hinh 5-2: Thé Cai ddt Céng va Chon Truc trong hdp thoai Céng va Chén

Engine Fonf-oo~~ Dorts & Pins

Poit Setup and Axis Selection | Biotor Outputs | Input Signals | Output Signals | Encodet/MPG's | Spindie Setup | Mil Options |

- Port ml_ | | Pot#2— —MaxNC Mode
v Poit Enabled OR
[ Port Enabled [ Max CL Mode enabled
|Ux3?8 Port Address |0x278 Port Address [~ Max NC-10 Wave Diive
Entry in Hex 0-9 &-F only Entry in Hex 0-9 4-F only Program restart necessary
[™ Pins 2-9 as inputs ey I
- = I~ Shetline 1/2 Pulse mode.
~ Kemel Speed 1 [~ ModBus InputOutput Support
ﬁizsggoHé " 35000Hz C 45000Hz ¢ 60000hz I~ ModBus Plugln Supported.
(" §5000hz (" 75000hz  100khz [ TCPModus suppod

I Event Driven Serial Control

Note: Software must be restarted and motors retuned if I Servo Serial Link F I

kemel speed is changed.

ok [ camcal | e

Né&u ban s&r dung mot céng song song duy nhat trén bo mach chinh, dia chi mac
dinh cla Port 1 (0x378 - Hexadecimal 378) gan nhu chac chan la dung.

Né&u ban sr dung card PCI mé& rdng, ban can tim dia chi cda tirng cong:
M& Control Panel > System > chon tab Hardware > bam Device Manager.

M& réng muc Ports (COM & LPT), nhap dup vao LPT hodc ECP port, chon tab
Resources.

S6 dau tién trong 10 range chinh 1a dia chi cong.

Ghi lai dia chi nay va nhap vao hép thoai Port Setup and Axis Selection (b6 qua
tién td Ox).

A Luwu y: Viéc thém hodc thdo bat ky card PCI nao cé thé thay déi dia chi cua
céng song song, ngay ca khi ban khéng thay déi né.

Sau khi nhap dia chi, hdy bam Apply dé Ivu gid tri trudc khi chuyén tab hodc
ddéng hop thoai.

5.2.2. Chon Téc D6 Kernel

Trinh diéu khién Mach3 cé thé chay vdi tan sd tir 25.000 Hz dén 100.000 Hz, tuy
thudc vao téc d6 bd xir ly va tai hé thong.
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25.000 Hz: Phu hgp véi hdu hét hé théng dong co budc. Vi du, vai driver vi budc
10 (nhuv Gecko 201), déng co budc 1.8° c6 thé dat 750 RPM.

Tan sé cao hon: Can thiét cho servo cé encoder phéan giai cao. May tinh c6 CPU
1 GHz ¢4 thé chay & 35.000 Hz.

A Luwu y: Phién badn Mach3 dung thir chi hd trg 25.000 Hz. Néu Mach3 bi déng
cudng bire, khi khéi dong lai, nd sé quay vé 25.000 Hz.

Chon t6c d6 kernel phu hop va bam Apply truwdce khi tiép tuc.
5.2.3. Dinh Nghia Cac Tinh Nang Pac Biét

Ho6p thoai Port Setup and Axis Selection c6 cac tuy chon dac biét. Néu khéng
chac vé phan cirng, hdy dé mac dinh. Nh& bam Apply trudce khi tiép tuc.

5.3. Xac Dinh C4c Tin Hiéu Pau Vao Va Pau Ra
Sau khi thiét [4p ciu hinh co ban, ban can dinh nghfa tin hiéu dau vao va dau ra.
5.3.1. C4u Hinh Dau Ra Truc Va Truc Chinh

M@ tab Motor Outputs trong hdp thoai Ports and Pins (Hinh 5-3).
Hinh 5-3: Thé Ngé ra Bdng co trong hép thoai Céng va Chén

Engine Configuration... Ports & Pins

Motor Outputs |

Poit Setup and Axis Selection put Signals | Output Signals | Encoder/MPG's | Spindle Setup | Mill Options |

Signal Enabled Step Pin# Dir Pin# Dir LowActive | Step Low Ac... | Step Port Dir Port
X Axis o 2 6 x x 1 1
¥ Axis # 3 7 ' ' 1 1
Z Axis .4 4 8 ' ' 1 1
A Axis x 5 9 & ¥ 1 1
B Axis ' 0 0 ' ' 0 0
C Axis & 0 1] x x 0 0
Spindle x 0 0 x ¥ 0 0

ok |[ Cancel |

Kich hoat cac truc X, Y, Z bang cach danh dau vao cot Enabled.
Né&u c6 truc quay hodc truc phu, hay kich hoat ching.

Diéu chinh Step Pin, Dir Pin, Step Port, Dir Port néu can.
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Danh dau Active Low néu driver yéu cau tin hiéu ddo nguoc.

N&u truc chinh duoc diéu khién bang tay, bdm Apply dé hoan tat.

Né&u Mach3 diéu khién t&c d6 truc chinh, nhap sé Step Pin/Port néu dung PWM,

hodc nhap ca Step va Direction néu cé diéu khién day dd.

5.3.2. Ciu Hinh P3u Vao

Mé& tab Input Signals (Hinh 5-4). Ban c6 thé cudn xuéng dé xem toan bo danh

sach tin hiéu dau vao.

Hinh 5-4: Thé Tin hiéu P&u vao trong hdp thoai Céng va Chén

Engine Configuration... Ports & Pins

Poit Setup and Axis Selection | Motor Outpuff

i

|Port #

| Hotkey

L ™ =
2 000 00 0o o oo

X
L §
 §
L §
 §
&
L §
X
x
L §
4
Pins

K B B¢ N N 8¢ N NN N X
lﬁﬂﬂﬂﬂﬂﬂﬂﬂlg
a

2000|0000 |O

=

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

Automated Setup of Inputs I

ok |[ Concel |

Muc 5.3.3 s& liét ké chi tiét céc tin hiéu c6 thé ciu hinh trong Mach3.

Bdng 5-1: Danh Sdch Cdc Tin Hiéu Béu Vo C6é Thé St Dung

|T|'n hiéu ”Y nghia

HTl'n hiéu HY nghia

‘X ++ HCéng tac gidi han + truc X kich hoat

HOEM Trig #1 HDinh nghia b&i nguoi dung

‘X -- ”Céng tac gidi han - truc X kich hoat

HOEM Trig #2 HDinh nghia b&i nguodi dung

‘X Home ”Céng tac Home truc X kich hoat

HOEM Trig #3 HDinh nghia b&i nguodi dung

‘Y ++ HCéng tac gidi han + truc Y kich hoat

‘Y -- HCéng tac gi¢i han - truc Y kich hoat

HOEM Trig #5 HDinh nghia b&i nguoi dung

‘Y Home ”Céng tac Home truc Y kich hoat

HOEM Trig #6 HDinh nghia b&i nguoi dung

|
|
|
|
HOEM Trig #4 HDinh nghia b&i nguodi dung ‘
|
|
|
|

‘Z ++ HCéng tac gidi han + truc Z kich hoat HOEM Trig #7 HDinh nghia b&i nguoi dung
‘Z -- HCéng tac gidi han - truc Z kich hoat HOEM Trig #8 HDinh nghia b&i nguodi dung
Z Home ||Cong tac Home truc Z kich hoat OEM Trig #9 ||[Dinh nghia b&i nguoi dung
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‘Tl'n hiéu HY nghta HTl'n hiéu HY nghia

A ++ Cong tac gidi han + truc A kich hoat glE(;VI Trig Dinh nghia boi nguoi dung
A ¢ , EM Tri . o L2 N
A-- Cong tac gidi han - truc A kich hoat :311 re Dinh nghia boi ngudi dung
. . ) OEM Tri . .y s
A Home ||Cong tac Home truc A kich hoat 412 ne Dinh nghia boi ngudi dung
B ++ Cong tac gidi han + truc B kich hoat glE;\/l Trig Dinh nghia bdi nguoi dung
A ¢ , EM Tri . o L2 N
B-- Cong tac gidi han - truc B kich hoat ;)14 re Dinh nghia boi ngudi dung
B Home ||CAng tac Home truc B kich hoat glE;VI Trig Dinh nghia bdi nguoi dung
C ++ Cong tac gidi han + truc C kich hoat  |[Timin Cam bién quay truc chinh vdi
gtlace : - : g nhiéu khe ho3c dau

‘C - HC(“)ng tac gidi han - truc C kich hoat Hjog X ++ HDi chuyén X theo hudng + |
‘C Home HCéng tac Home truc C kich hoat HJog X-- HDi chuyén X theo huéng - |
Cong tac an toan chua dugc kich . . .

| #1 j Y Di ch Y theo h
nput hoat hodc do nguwoi dung dinh nghia log Y ++ | chuyen ¥ theo huong +
‘Input #ZHDinh nghia b&i nguoi dung Hjog Y -- HDi chuyén Y theo huéng - |
‘Input #3HDinh nghia b&i ngudi dung Hjog Z++ HDi chuyén Z theo hudng + |
B 7 h v . h h~ 2 . N e )
Input #4 l\.l‘dC don hodc dinh nghia bai ngud Jog Z -- Di chuyén Z theo huéng -
dung
‘Probe HKl'ch hoat dau do s6 hda Hjog A ++ HDi chuyén A theo hudng + |
Cam bién quay truc chinh véi mot . 2 .
I . i i A-- Di ch Atheo h -
ndex khe hosic dau Jog i chuyén A theo hudng
LMt lieh hoat ghi de giéi han
Ovrd L8 8 i

‘EStop HNL’Jt dirng khan cap duwoc nhan H H |
‘THC Oon HDi‘éu khién duéc plasma H H |
‘THC Up HDi‘éu khién duéc plasma H H |

THC
Down

Diéu khién dudc plasma

Phan nay gia dinh rang ban da chon mot trong cac ciu hinh céng tdc Home/Gidi
han dwoc mé ta trong Muc 4.5, Cong tac Gidi han va Home.

e N&u ban d3 trién khai cdu hinh mot tir Muc 4.5, véi cac cong tac gidi han duoc
k&t néi v&i nhau dé kich hoat EStop hodc vd hiéu hda diéu khién truc théng qua hé
théng dién tl, thi ban khéng can chon bat ky dau vao Gidi han nao (X++, X--, v.v.).
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e N&u ban d3 trién khai cdu hinh hai tir Muc 4.5, ¢ thé ban s& cé cac cong tac
Home trén cac truc X, Y va Z. Hay bat hop kiém Cong tac Home cho cac truc nay va xac
dinh C6ng/Chan ma mdi cdng tac dugc két ndi. NEu ban két hop cong tac gidi han va
Home thanh mét tin hiéu, thi ban nén bat Gidi han --, Gidi han ++ va Home cho mdi
truc va gan cung mot chan cho Home, Gidi han -- va Gidi han ++.

Né&u c6, hay cau hinh thém céc truc A, B va C.

Dau vao #1 cé chirc ndng dic biét vi cé thé duoc sir dung dé ngan khéng cho
chay chuong trinh gia cdng khi cac thiét bj an toan chua dugc dat ding chd. Ba dau
vao con lai (va #1 néu khong dung cho chirc ndng khda an toan) cé thé duogc sir dung
theo y ban va cé thé dugc kiém tra trong ma macro. Dau vao #4 cé thé duwoc dung dé
két n8i mdt cong tac nhan ngoai nham thuc hién chirc ndng Budc don. Ban cé thé cau
hinh chung sau.

Bat va xac dinh Xung Chi muc néu ban c¢6 cdm bién truc chinh vai chi mét khe
hoac vach.

B4t va xac dinh Ghi dé Gidi han néu ban cho phép Mach3 kiém soat cong tac
gidi han va cé mot ndit bAm ngoai dé nhan khi can di chuyén ra khoi gidi han. Néu khéng
c6 cong tac, ban cé thé st dung nut trén man hinh dé thuc hién chirc nang nay.

B4t va xac dinh EStop dé Mach3 nhan biét khi ngudi dung yéu cau dirng khan
cap.

Bat va xac dinh dau vao Kich hoat OEM néu ban muén cac tin hiéu dién cé thé
kich hoat cdc nit OEM ma khéng can nat trén man hinh.

Bat va xac dinh Thoi gian néu ban cé cam bién truc chinh véi nhiéu hon mot khe
hoac vach.

Bat Dau do dé s6 hda dit liéu.
B4t THC Bat, THC Lén va THC Xuéng dé diéu khién mé cat Plasma.

B4t va xac dinh d3u vao Jog néu ban cd cic nut riéng dé diéu khién Jog. (Cac
phim m{i tén trén ban phim ludn cé thé dung dé diéu khién Jog.)

Né&u ban cé mét cdng song song, thi c6 5 dau vao kha dung. Vi hai cdng, c6 10
(hodc 13 néu cdc chan 2 dén 9 dugc dinh nghia la dau vao). Viéc thiéu tin hiéu dau vao
rat phé bién, dac biét néu ban cling muén cé dau vao cho thudc quang hodc bd ma
héa khac. Ban c6 thé phai thda hiép bang cach bd mot s& chirc ndng nhu cdng tac Ghi
dé Gidi han vat ly dé tiét kiém tin hiéu.

Ban cling c6 thé xem xét sir dung B& mo phong ban phim cho mét sé tin hiéu
dau vao. Thoi gian phan hoéi sé chdm hon so véi cdng song song. Xem Muc 5.3.3.

Nhan nut Ap dung dé lvu dit liéu trén thé nay.
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5.3.3. Tin hiéu Dau vao M6 phdng

Né&u ban chon cdt M6 phong cho mét dau vao, thi s Cong/Chan va trang thai
hoat déng thap cda tin hiéu do6 sé bi bd qua, nhung gid tri trong c6t Phim ndng sé duoc
st dung. Khi nhan duoc tin hiéu nhan phim véi m3 trung khép véi gia tri Phim ndng,
tin hiéu d6 sé duoc xem la dang hoat dong. Khi nhan duoc tin hiéu nha phim, tin hiéu
sé khong hoat dong.

Tin hiéu nhan va nha phim thuéng dén tir bd mé phdng ban phim (nhu Ultimarc
IPAC hodc Hagstrom) duwoc kich hoat béi cac cong tac két ndi véi dau vao clia né. Diéu
nay cho phép cdm nhan nhiéu cdng tic hon so vdi s6 chan con tréng trén cac cong song
song, nhung co thé cé do tré dang ké trwdc khi thay d6i cong tac dwoc nhan dién. Hon
nira, tin hiéu nhan hodc nha phim cé thé bj hé diéu hanh Windows bé sét.

Tin hiéu md phong khéng thé dwoc st dung cho Chi muc hodc Thoi gian va khéng
nén duwoc st dung cho EStop.

5.3.4. Tin hiéu Pau ra
S dung thé Tin hiéu Dau ra dé xac dinh cdc dau ra ban can. Xem Hinh 5-5.

Hinh 5-5: Thé Tin hiéu P&u ra trong hép thoai Céng va Chdn

Engine Configuration... Ports & Pins

X

Port Setup and Axis Selection | Motor Outputs | Input Sig Bhcoder/MPG's | Spindle Setup | Mill Options |

]

Signal ‘Po:t # | Active Low -
Digit Trig
Enable1
Enable2
Enable3
Enable4
EnableS
Enable6
Output #1
Output #2
Qutput #3
Output #4

e e e e e e e e e
Qo000 00| 0|0 O

'K“K&ﬂﬂ.ﬂ“ﬂlg
LLALLLLLLLLE

Pins 2-9.,1.14,16, and 17 are output pins. No other pin numbers should be used.

ok |[ cacet | oy |

Luu y thanh cudn & bén phai clra s6. Bang 5-2 cung cip danh sach day du cac
tin hiéu dau ra.

Bdng 5-2: Danh sdch cdc tin hiéu déu ra cé thé cé

‘ Tin hiéu H Y nghia H Tin hiéu ” Y nghta ‘
‘ Digit Trig H Hién tai Hi/Lo H Enablel ” Pau ra #7 ‘
Enable2 Dau ra #8 Enable3 Dau ra #9
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Tin hiéu H Y nghta H Tin hiéu H Y nghta

| |
| Enabled H Dau ra #10 H Enable5 H Dau ra #11 |
‘ Enable6 H Dau ra #12 H Output #1 H Pau ra #13 ‘
l Output #2 H Daura #14 H Output #3 H Dau ra #15 |
| Output #4 |  Daura#e ||  Output#s | Paura#17 |
‘ Output #6 H Daura #18 H Charge Pump H Pau ra #19 ‘
‘ Charge Pump2 H Dau ra #20 H H ’

Ban ¢4 thé muédn chi s dung mot tin hiéu Enable (vi tat ca cac drive truc cé thé
duogc két ndi vdi tin hiéu nay). Néu ban dang st dung tinh ndng bom xung/pulse
monitor, thi ban cé thé kich hoat cac drive truc cda minh tir dau ra nay. Céc tin hiéu
Output # dung dé diéu khién dirng/mé ddng co (xoay chiéu kim déng hé va co thé |3
nguoc chiéu kim déng ho), cdc bom hodc van lam mat Flood va Mist, va dé diéu khién
b&i cac nut hodc macro tuy chinh cia Mach3. Dong Charge Pump nén dugc kich hoat
va dinh nghfa néu bo mach phan tach cda ban chip nhan tin hiéu xung nay dé xac nhan
hoat dong dung cdia Mach3. Charge Pump2 duwogc st dung néu ban cé bo mach phan
tach thi hai két ndi véi cdng thr hai hodc mudn xdc minh hoat ddng clia céng thi hai.
Nhan nut Apply dé luru di liéu trén tab nay.

5.3.5. Binh nghia cdc dau vao Encoder va Manual Pulse Generator (MPG)

S dung tab Encoder/MPGs dé dinh nghia cac két ndi va dd phan giai cta cac
encoder tuyén tinh hodc Manual Pulse Generators (MPGs) dwgc st dung dé diéu khién
cac truc. Xem Hinh 5-6.

Hinh 5-6: Tab Encoder/MPG trén hép thoai Ports and Pins

Engine Configuration... Ports & Pins

Port Setup and Axis Selection | Maotor Outputs | Input Signals | Output Sign indle Setup | Mill Options ]

Signal Enabled A -Port # A -Pin # B -Port # B -Pin # CountsfUnit | Yelocity

Encoder1 x 0 0 1] 0 1.000000 100,000000
Encoder2 I 0 1] 0 0 1.000000 100.000000
Encoder3 x 0 0 1] 0 1.000000 100.000000
Encoderd ¥ 0 0 0 0 1,000000 100.000000
MPG #1 ' 0 o0 0 o 1.000000 100.000000
MPG #2 x 0 0 0 0 1.000000 100,000000
MPG #3 ¥ 0 0 0 0 1.000000 100.000000

oK [ Cancel | sy |




Hop thoai nay khong can lya chon active-lo. Néu céc encoder dém sai huédng,
chi can hoédn d6i cac chan dugc phan bd cho dau vao A va B.

5.3.5.1. C4u hinh Encoder

Gid tri "Counts per unit" cdn duwoc thiét |dp tuwong ng vai dd phan gidi cla
encoder va su liya chon don vi gdc cta ban. Vi du, mét thudc do tuyén tinh véi d6 chia
la 20 microns s& tao ra mdt dém mdi 5 microns (nhé tin hiéu bén pha), tirc 1a 200 dém
moi don vi (mm). N&u ban d3 thiét 1ap don vi géc 1a inch, thi s& [ 200 x 25.4 = 5080
d&m mdi don vi (inch) vi ¢ 25.4 millimeters trong mét inch. Gia tri "Velocity" khéng
duoc st dung.

5.3.5.2. Céu hinh MPGs

Gia trj "Counts per unit" xac dinh s6 lvgng d€m bdn pha can dwoc tao ra dé
Mach3 nhan dién chuyén dong ctia MPG. D6i véi encoder 100 d&m mdi vong (CPR), gia
tri 2 s& phu hop. D8i vdi cdc d6 phan gidi cao hon, ban c¢6 thé mudn tang gid tri nay dé
cé d6 nhay co khi ma ban mong muén. Gid tri 100 hoat ddng tét véi cdc encoder cé
1024 CPR. Gid trj "Velocity" xac dinh ty |1& xung glti dén truc duwgc diéu khién bdi MPG.
Gia tri thdp hon trong Velocity s& lam truc di chuyén nhanh hon. Gia trj nay tét nhat
nén duoc diéu chinh bang thir nghiém dé dat dugc téc do di chuyén hop ly khi quay
MPG vdi tdc d6 thoai mai.

5.3.6. C4u hinh Spindle

Tab tiép theo trén Config>Ports & Pins |a Spindle Setup. Tab nay duoc si dung
dé dinh nghta cach thire diéu khién déng co truc chinh va lam mat. Ban c6 thé chon dé
Mach3 khéng lam gi v&i nd, chi bat tat truc chinh, hodc hoan toan diéu khién téc do
clia nd bang tin hiéu PWM (Diéu ché d6 rong xung) hoac tin hiéu budc va huwdng. Hop
thoai nay dwoc hién thj trong Hinh 5-7. Tham khao Muc 5.5.5, Cu hinh Diéu khién Téc
dd Dong co Truc Chinh, dé biét thém chi tiét.

Hinh 5-7: Tab Cai dat Spindle trong hép thoai Ports va Pins

Engine Configuration... Ports & Pins E x|
Port Setup and Axis Selection I Motor Dutpulsl Input Signals | Output Signs!s' Encoder/MP{s Spindle Setup I Mi plionsl

i~ Relay Control Motor Control Special Functions

™ Disable Spindle Relays I™ Use Spindle Motor Output! | [~ Use Spindle Feedback in Sync Mode:|

Clockwise M3 Ouput [T | (L 7/ bl ™ Closed Loop Spindie Control

COW M4 Ouputt [T Plozs | i ofoa
Output Signal #'s 1- i i

FbodMi: Cor:oid £ _ PwMBase Freq. |5 | ISueide SpesdiVeraong |

¥ Disable Flood/Mistielays pjay | |0 *

Mist M7 Output # [4_ |U [ General Parameters Special Options, Usually Off

Flood M8 Output # {é— 0 EWBelaySpin.UP |1— Seconds || [~ Honwfire Heat for Jog
Output Signal 16 CCWDelySpnUP |1 Seconds || I Laser Mode. freq

ModBus Spindle - Use Step/Dir as well Cw Delay Spind DOWN |1 Seconds ™ Torch Volts Control
I Enabled Reg[64  64-127| CCW Delay Spin DOWN [q Seconds

Max ADC Count |1 6320 | [ Immediate Relay off before delay

ok |[ cCancel | ey |
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5.3.6.1. Diéu khién lam mdt

M3 1énh M7 cé thé bat lam mat Mist, M8 c6 thé bat lam mat Flood, va M9 ¢é
thé tat tat cd lam mat. Phan diéu khién Flood Mist trong hop thoai xac dinh cac tin hiéu
dau ra nao s& duoc sir dung dé thuc hién cac chirc ndng nay. Cac cong/pin cho cac dau
ra da duwoc xac dinh trén tab Output Signals. Néu ban khéng mudn st dung chirc nang
nay, hdy ddnh dau chon Disable Flood/Mist Relays.

5.3.6.2. Diéu khién Relay Spindle

N&u t6c do truc chinh duoc didu khién bang tay hodc bang tin hiéu PWM, thi
Mach3 c6 thé xac dinh hudng va khi nao bat dau va dirng truc chinh (phan hdi M3, M4
va M5) bang cach sir dung hai dau ra ma ban chi dinh & day. Cac céng/pin cho cac dau
ra nay da duoc xac dinh trén tab Output Signals. Néu ban diéu khién truc chinh bang
Step va Direction, thi khéng can céc diéu khién nay. M3, M4, va M5 s& diéu khién xung
duoc tao ra tu ddng. Néu ban khdng muén st dung chirc ndng nay, hdy danh dau chon
Disable Spindle Relays.

5.3.6.3. biéu khién Béng co

Danh dau chon Use Spindle Motor Output néu ban muén s dung diéu khién
PWM hodc Step va Direction cho truc chinh. Khi chon diéu nay, ban cé thé chon giira
PWM Control va Step/Dir Motor. Viéc danh diu (hodc bd chon) 6 nay s& tu ddng danh
dau (hodc bo chon) 6 Spindle trén tab Motor Outputs.

PWM Speed Control: Tin hiéu PWM Ia tin hiéu ky thuat s6, séng "vudng" trong
do ty 1é thoi gian tin hiéu cao xac dinh ty |& phan tram téc d6 tdi da ma déng co nén
chay. Vi du, néu ban c6 mot dong co va bo diéu khién PWM vdi téc do téi da cta ddng
co la 3000 vong/phut, thi tin hiéu dugc hién thi trong Hinh 4-14 s& chay dong co &
3000 x 0.2 = 600 vong/phut. Tuwong tu, tin hiéu trong Hinh 4-13 sé chay dong co & 1500
vong/phut.

Step and Direction Motor: Day c6 thé [a mot bd diéu khién t6c do bién doi duworc
diéu khién bang cac xung budc, hodc mot bo didu khién servo day di. Ban cé thé sir
dung cau hinh pulley cdia Mach3 (xem Muc 5.5.5.1) dé dinh nghia t6c do tdi thiéu néu
ddng co hodc dién tlr cla nd can.
5.3.6.4. biéu khién Spindle qua Modbus

Khéi nay cho phép ciu hinh mot céng analog trén thiét bj Modbus (vi du:
Homann ModlO) dé diéu khién t&c dd truc chinh. Xem tai liéu cha thiét bj Modbus cla
ban dé biét chi tiét.
5.3.6.5. Tham sé Chung

Cac tham s& nay cho phép ban chi dinh do tré sau khi khéi dong hodc dirng truc
chinh truwdc khi Mach3 thue hién cac [énh tiép theo (thoi gian Dwell). Nhitng d6 tré nay
c6 thé duoc st dung dé cho phép thoi gian gia téc truwdc khi cat va cung cdp mot sb
b3o vé phan mém tir viéc chuyén tryc ti€p tir quay theo chiéu kim ddng hd sang nguoc
chiéu kim ddng hd. Nhap thoi gian dwell tinh bang gidy. Néu danh dau chon
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"Immediate Relay off before delay", relay truc chinh s& dworc tat ngay khi lénh M5 dwoc
thuc hién. Néu khdng chon, relay truc chinh s& van bat cho dén khi hét thoi gian tré.

5.3.7. Thé tuy chon phay (Mill Options)

Tab cudi cung trén Config>Ports & Pins la Mill Options. Xem Hinh 5-8.
Hinh 5-8: Tab Tuy chon Mdy Phay trong hop thoai Ports va Pins

Engine Configuration... Ports & Pins

e x|
Port Setup and Axis Selection | Motor Outputs | Input Signals | Output Signals | Encoder/MPG's | Spindie Set

Compensation G41,G42

MeDsgh 0 - Urits ¥ Advanced Compensation Analysis
I Persistant

Dighizing - Loop Conkrol

™ 4 Axis Point Clouds [ Allow Servo Hold on Input#i

I Add Axis Letters to Coordinates Max CL Closed Loop Emulation

THC Dptions Genesal Options

I Allow THC UP/DOWN Control [ Homed true when no home swithes

even if not in THC Mode. 673 Pulback [0.1
™ G281 NoInitial Move,
[~ Set OUTPUTS when in THC

0K [[ Comcel | sy |

Z-inhibit. O chon Z-inhibit On kich hoat chirc ndng nay. Max Depth cho biét gia
tri Z thap nhat ma truc cé thé di chuyén. O Persistent nhé trang thai (cé thé thay doi
bang cach chuyén d&i man hinh) tir [an chay nay sang [an chay khac ctia Mach3.

Digitizing: O chon 4 Axis Point Clouds cho phép ghi lai trang thdi cla truc A cung
voi X, YvaZ
THC Options: Céac tuy chon b6 sung cho diéu khién ngon Ilra plasma.

Compensation G41,G42: O chon Advanced Compensation Analysis kich hoat
phan tich truwdc ky lwdng hon dé giam rui ro bi cat sdu khi bu trir dwong kinh dao (st
dung G41 va G42) trén cac hinh dang phurc tap.

Homed true when no Home switches: Tuy chon nay lam cho hé théng ludn hién
thi trang thai tham chi€u Home (dén LED xanh) ngay ca khi khong cé cong tac Home
dugc dinh nghia trong tab Ports & Pins>Input Signals.

5.3.8. Kiém tra Ban dau

Phan mém hién da dwgc cdu hinh dd d€ ban cé thé thuc hién mét s8 thir nghiém
don gian vdi phan ciing. Néu thuan tién dé két néi cac tin hiéu tir cac cdng tic thd cdng
nhu Home, hdy lam diéu d6 ngay bay gio.

Chay Mach3Mill va hién thi man hinh Chan dodn. Man hinh nay cé mot day dén
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LED hién thi mtrc logic cla cac tin hiéu vao va ra. DPam bao rang tin hiéu dirng khan cap
bén ngoai khéng hoat déng (dén LED Dirng Khan Cap dd khdng nhdp nhdy), va nhan
nut Reset mau dd trén man hinh. Bén LED cla né sé& ngirng nhap nhdy.

Né&u ban d3 lién két bat ky tin hiéu ra nao véi bom lam mat hodc quay truc chinh,
ban cé thé sir dung cac nut lién quan trén man hinh Chan dodn dé bat hodc tat cac tin
hiéu ra. May ciing s& phan hoi, hodc ban cé thé gidm sat dién 4p cla céc tin hiéu bang
mot déng hé van nang.

Ti€p theo, van hanh cac cdng tac Home hodc limit. Ban sé& thay dén LED twong
(rng sang vang khi tin hiéu cia ching hoat dong.

Cac thir nghiém nay sé giup ban xac nhan rang céng song song cla ban da duogc
dinh dia chi chinh xdc va cac tin hiéu vao va ra d3 duoc két néi dung.

Né&u ban c6 hai céng va tat ca cac tin hiéu thl nghiém déu nam trén mot cong,
ban cd thé xem xét viéc tam thoi thay d6i cdu hinh cda minh. K&t ndi mot trong cac
cong tac home hodc limit qua cdng con lai dé ban cé thé kiém tra hoat ddng chinh xac
cla nd. Birng quén nhan nut Apply khi thue hién thir nghiém nay. NEu moi th& déu 6n,
ban cé thé khdi phuc lai cu hinh dung.

N&u ban phat hién van dé, hay giai quyét ngay bay gi®. Diéu nay sé dé dang hon
rat nhiéu so vai khi ban bat dau thir diéu khién cac truc. Néu ban khong c6 dong ho
van ndng, ban s& phai mua hodc muon mét dau do logic hodc mét bd chuyén déi D25
(v&i dén LED thuyc té) dé giam sat trang thai cda cdc chan céng song song. Tém lai, ban
can xac dinh xem (a) céc tin hiéu vao va ra ciia may tinh c6 bi sai khéng (tirc 1a Mach3
khéng thuwc hién nhirng gi ban muén hodc mong doi) hay (b) céc tin hiéu khéng duoc
truyén tir két ndi D25 dén may cdng cu cha ban (tirc 1a van dé vé day dién hodc cau
hinh v&i bang pha v& hodc may). Mudi 1am phat tro gitp tir mét ngudi ban cé thé giai
quyét van dé nay, ngay ca khi ban chi giai thich can than cho ho vé van dé cla ban va
cach ban d3 tim kiém né. That bat ngd la khi gidi thich nhu vy, ngudi ta thudng dirng
lai v&i nhitng tir nhu "... Al Toi thay van dé la gi roi, do 1a ..."

5.4. Binh nghia Bon vi Cai dat

Khi cac chirc ndng co ban d3 hoat dong, d3 dén Idc ciu hinh cac bd diéu khién
truc. Diéu dau tién can quyét dinh la liéu ban mudén dinh nghia cac thudc tinh cta ching
bang don vi Mét (milimét) hay Inch. Diéu nay duoc thuc hién bang cach st dung hop
thoai Config > Chon Pon vi G&c. Hinh 5-9 trinh bay hdp thoai nay.

Hinh 5-9: Hép thoai Chon Bon vi Géc

Set Default Units for Se x|

Units for Motor Setup Dialog
" MM's & Inches
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Viéc tinh todn cho cu hinh truc sé dé dang hon mot chit néu ban chon cling hé
théng don vi ma bd truyén déng cha ban (vi dy, budc ren cla vit bi) duoc ché tao. M6t
vit c6 budc ren 0.2” (5 tpi) sé dé dang cau hinh theo inch hon la milimét. Twong tu,
mot vit ¢ budc ren 2mm s& dé dang cau hinh theo milimét. Néu khong, ban s& can
phai nhan hodc chia cho 25.4 dé chuyén déi gilta hai hé théng don vj khi cdu hinh cac
truc. Viéc nhan hodc chia cho 25.4 khéng khé, nhung d6 18 mot diéu can phai luu y
thém. Ban s& cé thé chay chuong trinh gia cdng s dung bat ky don vi nao, tuy vao lua
chon ban chon & day.

Mat khéc, c6 mét chit lgi thé khi cé cac don vi cai dat la cac don vi ban thuong
str dung. Néu céc don vi nay la don vi lam viéc thdng thudng cla ban, ban ¢ thé khoa
céc chi thi DRO dé hién thj theo hé théng nay bat ké chuong trinh gia cdng lam gi (tirc
la chuyén d6i don vi bang G20 va G21).

Vi vay, su lwa chon 13 cda ban. S& dung Config > Chon Pon vi Goc dé chon
Milimét hodc Inch (xem Hinh 5-9). Mot khi ban d3 dwa ra lwa chon, ban khéng thé thay
d6i né ma khong phai quay lai tat ca cac budc sau nay, hodc s& gay ra s nham 1an hoan
toan! Mot hop thong bao s& nhdc nhé ban vé diéu nay khi ban sir dung Config > Chon
Pon vi Goc.

5.5. Cu hinh Béng co

Sau tat ca cac budc chuan bi, ban cé thé bat dau cai dat dong co. Phan nay mé
ta cach cau hinh cac bd diéu khién truc va, néu tdc do clia n6 sé duoc diéu khién
b&i Mach3, bd diéu khién truc chinh.

Cau hinh cho maéi truc bao gom ba budc:

e Tinh s6 xung budc can gti dén bo dieu khién cho mdi don vi (inch hodc
mm) chuyén dong cta dung cu hodc ban may. Lua chon ban d3 thuc hién
trong Muc 5.4 sé quyét dinh don vi si dung.

e Thiét |1ap toc d6 t6i da cho déng co.
e Dittylé gia t6c/dd gidm téc can thiét.

ArtSoft USA khuyén ban nén x{r ly tirng truc mét. Ban cé thé muén thir chay
tirng dong co trwvdc khi nd duwogc két ndi co hoc vdi may cong cu.
K&t ndi ngudn cho bé diéu khién truc cha ban va kiém tra lai day ndi gitta bd diéu khién
va bang diéu khién/may tinh. Ban sdp két hop dién ndng cao va tinh toan, vi vay hiy
lubn can than hon 13 dé xay ra sy cé chay nd!

5.5.1. Tinh toan Budc trén Bon vi

Mach3 cé thé ty dong thwc hién mot chuyén ddng thir nghiém trén mét truc va
tinh todn s6 budc trén don vi, nhu md ta trong Muc 5.5.2.3, Cai dat Ty ddng sé Budc
trén Pon vi, nhwng didu nay co |18 s& t6t hon khi d& danh cho viéc diéu chinh chi tiét.
Muc nay s& gidi thich Iy thuyét téng qudt va cach tinh todn gid tri.
Mach3 quay ddng co bang cac budc. S6 budc ma Mach3 phai glti dé€n ddng co dé gay
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ra mot chuyén déng “don vi” (inch hodc mm, nhu d3 dinh nghta trong Muc 5.4) phu
thudc vao:

e BO truyén dong co khi (vi du: budc ren cla vit me, ty sé truyén gitra déng
Co' va vit).

e Cac dac tinh ciia dong co budc hodac bdo ma hoda trén dong co servo.

e Viéc chia nhé budc hodc ty s truyén dién tlr trong bd diéu khién dién.
Chung ta s& xem xét ba diém nay [an lwot, sau dé két hop chung lai.
Hinh 5-10 hién thj cac thanh phan cta bd truyén ddéng may thdng thudng.

Hinh 5-10: Cdc thanh phén cua Bé truyén déng Mdy

A - Vit me va dai 6c may
{Burdre ren cua vit la gi?)

N\ Bao nhiéu buoc
., déng co tao ra mot
don vi di chuyén
cua may?

B - Banh rang vit me
(C6 bao nhiéu rang?)

Biéng co brée
{(Bao nhigu budc méi véng quay?)

-
C - Banh rang truc’
(Eao nhiéu rdng?)

5.5.1.1. Tinh Todn Hé Théng Co Khi

Ban can tinh toadn s& vong quay cla truc déng co (s6 vong quay dong co moi
don vi) can thiét dé di chuyén truc mot don vi (mét inch hodc mét milimet). S6 nay ¢cé
thé 1én hon mot déi vai inch va nhé hon mét ddi véi milimet, nhung diéu nay khéng
anh hudng dén phép tinh.

Dai véi mét vit va dai 6c (A), ban can biét budc ren cda vit (tire 1a khodng céch
tlr dinh ren nay dén dinh ren kia) va s6 lvong khéi dau. Vit inch thudng dugc chi dinh
bang s& ren mdi inch (tpi). Budc ren 1a

P=1+tpi

Vi du, budc ren cla vit 8 tpi mét khéi dau la 1+ 8 =0.125". Budc ren cla vit 16
tpi mot khdi dau 13

P=1+16=0.0625".
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Vit mét thwong duoc chi dinh bang don vi budc, vi vay khdng can tinh chuyén
déi. Vi duy, ban c6 thé cé mot vit budc 2 mm.

NE&u vit la loai ren nhiéu kh&i dau, ban nhan buéc ren ban dau véi sé luvgng khéi
dau dé cé budc ren hidu qua. Budc ren hiéu qua cla vit 1a khodng cach ma truc di
chuyén trong mdt vong quay cua vit. Vi du, vit 16 tpi hai khdi dau cé budc ren hidu qua
la: 0.0625" x 2 =0.125".

Gi® ban c6 thé tinh s& vong quay cla vit mdi don vi:

(vit vong quay moi don vi) = 1 / (bwdc ren hiéu qua).

Vi du, d6i vai vit 8 tpi mét khai dau:

(vit vong quay moi don vi) = 1/ 0.125 = 8 vong/quy-inch.

DaGi vai vit budc 2 mm:

(vit vong quay moi don vi) =1/ 2 = 0.5 vong/mm.

Néu vit dwgc dan dong truc ti€p tir dong co (ti s6 dan dong 1:1), thi day cling I3
s& vong quay clia dong co mdi don vi. Néu ddng co ¢ banh ring, xich hodc day dai két
nGi vdi vit, vai s6 rang Nm trén banh rdng ddng co va Ns trén banh rang vit thi:

(vong quay déng co moi don vi) = (vit vong quay moi don vi) x Ns / Nm.

Vi du, gia st vit 8 tpi mot khai dau duoc két ndi vai dong co bang day dai ring
cua, véi mét banh dai 48 rang trén vit va mot banh dai 16 rang trén déng co. Khi do sé
vong quay clia dong co modi don vj sé la:

8 x 48 / 16 = 24 vong quay ddng co tao ra 1 inch di chuyén clia may.

(Goi y: gilr tat ca cac gid tri trén may tinh cla ban & mdi giai doan tinh toan dé
giam thiéu sai s6 lam tron.)

Vi du s&r dung mét, gid st vit hai khéi dau cé budc ren hiéu qud 10 mm va duwoc
két ndi véi ddng co cd banh dai 24 rédng trén truc déng co va banh dai 48 rang trén vit.
Vay s6 vong quay cla vit mdi don vi = 0.1 va sé vong quay cla dong co moi don vj s&
la

0.1x48/24=0.2.

Phép tinh twong tu cho hé théng rang va thanh rang, hoac xich hoac day dai
rang cua.

Tim budc ren cla rang day dai hodc lién két xich. Day dai c6 san trong cac budc
ren mét va inch vdi cdc bwdc mét phé bién 5 hodc 8 mm va budc inch phé bién 0.375"
(3/8") cho day dai inch va cho xich. Déi véi thanh rang, tim budc rdng cdia nd. Cach tét
nhat 13 do khodng cach téng cong phu 50 hodc tham chi 100 khodng tréng giira cac
rdng. Luu y rang, vi cac banh ring tiéu chuan dugc ché tao theo budc duong kinh, d6
dai s& khong phai 1a s6 hop ly vi né bao gdm hang s n (pi = 3.14159...).

Né&u ban biét budc dudng kinh dp cdia thanh réng, ban cé thé tinh buwdc ring tp
la tp=n/dp.
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N&u s8 lwong rang trén banh rang/xich/pulley trén truc chinh dan dong thanh
rang/day dai/xich la Ns, thi:

s& vong quay truc moi don vi =1/ (budc rang x Ns).

Vi du, véi xich 3/8" va banh rang 13 rang trén truc déng co, sé vong quay dong
co mdi don visélal/(0.375x 13) = 0.2051282.

Nhan thay rang day la ty s6 "co ty I& truyén dong cao" va dong co cé thé can
mot hop s& gidm toc bd sung dé dap ¢ng yéu cau md-men xoan. Trong truong hop
nay, ban nhan s6 vong quay dong co mdi don vj vdi ty s6 giam tdc cla hop s6.

s& vong quay ddng co moi don vi = s6 vong quay truc mdi don vi x Ns / Nm.
Vi du, mot hop s6 giam 10:1 s& cho 2.051282 vong mai inch.

DI vai cac truc quay (vi du: ban quay hodc dau chia), don vi la d6. Ban can tinh
s6 vong quay cla déng co can thiét dé tao ra 1 d6 quay cla truc, dya trén ty s6 banh
vit cda ban quay hodc dau chia. Ty s6 nay thuong |a 90:1 d6i véi ban quay va 40:1 d6i
vdi dau chia (nhwng hay kiém tra lai ty s6 cla ban!). V&i mot dong co truc tiép dan
ddng banh vit 90:1, mét vong quay cla déng co s& quay truc 4 dd, vi vay sd vong quay
dong co moi don vi s& 13 0.25. Mot gidm toc 2:1 tir dong co dén banh vit sé& cho 0.5
vong moi don vi.

5.5.1.2. Tinh Todn S6 Budc Cia Péng Co Mbi Vong Quay

Do phan gidi co ban cla tat ca cac dong co budce hién dai [a 200 buwdc mdi vong
quay (ttrc 1a 1.8° mdi budc). Mot s6 dong co budce cili c6 180 budc mdi vong quay,
nhung ban it c6 kha nang gap phai ching néu ban mua thiét bi mé&i hodc gan mai. Tuy
nhién, hay kiém tra lai ddng co clia ban dé chac chan.

D6 phan giai co ban clia dong co servo phu thudc vao bd ma hoda trén truc cia
né. Do phan gidi ma hoa thuwong dwoc trich dan bang CPR (chu ky moi vong quay). Vi
tin hiéu dau ra thyc té |3 hai tin hiéu vudng pha, d6 phan gidi hiéu qua s& la gap bon
lan gid tri nay. Ban thudong thay CPR trong khodng tir 125 dén 2000, tuwong &ng vdi 500
dén 8000 budc mbi vong quay.

5.5.1.3. Tinh Todn Cdc Budc Cua Mach3 Méi Vong Quay Bbng Co

ArtSoft USA khuyé&n nghi rat manh mé& rang ban sl dung dién t& vi buwdc cho
dong co budc. Néu khdng, va sir dung ché dé 1ai day dd hoac 1ai budc nira, ban sé can
dong co I&n hon va sé gap phai cac cong hudng han ché hiéu suat & mét so toc do. Vi
buwdc sé mang lai van hanh mwot ma hon.

M6t s6 bd vi buwdce cd s6 vi bude cd dinh (thudng 1a 10), trong khi cac bd khac cé
thé duoc cau hinh. Trong trwdng hop nay, ban sé thay 10 1a mot gia tri tot dé chon.
Mot gid tri 10 vi budc c6 nghia 1a Mach3 s& can gtri 2000 xung moi vong quay truc dong
co cho mot truc déng co budc (gia st déng co budc cé dd phan gidi co ban 200
budc/vong).

74 | Page



Mot s6 bd didu khién servo yéu cau mot xung cho moi [an dém ctia bé ma hda
ddng co, tir d6 tao ra 1200 budc mdi vong quay cho mdt bd ma hda 300 CPR. Cac bd
khac bao gbm ty s dién tl, noi ban cé thé nhan cic budc dau vao véi mot gia tri
nguyén va ddi khi sau d6 chia két qua vdi mot gid tri nguyén khac. Viéc nhan cac budc
dau vao cé thé rat hiru ich v&i Mach3 vi t6c d6 cla cac dong co servo nhd véi bd m3
hda c6 d6 phan giai cao cé thé bj gidi han bdi téc dd xung t6i da ma Mach3 cé thé tao
ra.

5.5.1.4. Cdc Budc Cua Mach3 Mébi Pon Vi

Gidr day ching ta da biét s6 vong quay dong co can thiét moi don vi di chuyén,
ching ta cudi cung cd thé tinh toan:

Mach3 steps per unit = Mach3 steps per rev x Motor revs per unit

S8 buwdc clia Mach3 méi don vi = S6 budc clia Mach3 mdi vong quay x S6 vong
quay déng co moi don vi.

Hinh 5-11 hién thj hdp thoai cho Config>Motor Tuning. Nhan nut bén phai cda
hop thoai dé chon truc ma ban dang cau hinh, va nhap gia tri da tinh todn ctia cac budc
Mach3 mdi don vi vao 6 cé nhan Budc mbi. Gid tri nay khong can phai 1a mét sé nguyeén,
vi vay ban c6 thé dat dugc dé chinh xac ma ban mudn. Bat ké s6 nao, do6 1a mot gid tri
cu thé, d3 tinh toan duoc xac dinh béi cadu hinh hé théng Iai. N6 KHONG phai 1a mét
gia trj c6 thé "tinh chinh". Néu ban khdng nhan dwoc ding chuyén déng cda may khi
kiém tra, ban d3 tinh sai. Hiy chac chan tinh todn va thiét 1ap gia tri cho mdi truc ban
dang sr dung, vi ching cé thé khéng giéng nhau.

Dé& trdnh quén sau nay, nhan Lwu Cai Dat Truc ngay bay gio.
Hinh 5-11: H6p thoagi Piéu Chinh Péng Co

Motor Tuning and Setup x|

Axis Selection -
Velocity

X - AXTS MOTOR MOVEMENT FROFILE

Time in Seconds —|—'

1875 X Axis |

@ 16875
=
£ 150 Y Axis |
= y3125
o1
= 1125 Z Axis |
@ 9375
e 75 |
= 5625
Q
S 375 _ |
ar »
> 1875

0 :

] 02 04 06 08 1 12 14 18 18 2 |

i [ |
Accel |

Yelocity Acceleration Step Pulse  Dir Pulse ETTING |
Steps per In's or mm's per min.  in's or mm's{sec/sec G's 1-Sus 0-5

1000 120 [4 [oowsso: [0 o Cancel Iii
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5.5.2. Thiét 1ap Téc d6 Téi da cla Bong co

Bay gi®, hay thiét |ap tdc d6 toi da cha dong co. Hop thoai Config > Motor Tuning
cung cdp mét man hinh d6 hoa hién thj téc d6 theo thoi gian cho mét chuyén déng
twdng twong ngan st dung cac tham sé hién tai da chon. Truc ting tdc, cé thé chay &
tdc do t6i da, sau d6 gidm tdc. Ban c6 thé nhap va kéo cac thanh truot Accel va Velocity
dé xem thay d&i dnh huwdng nhu thé nao dén hiéu suat. Dat téc d6 & muirc tdi da cho
dén nay. SIr dung thanh truot Acceleration dé thay déi toc d6 gia téc/giam téc (hai gia
tri nay luén giéng nhau).

Khi ban st dung cac thanh trwot, cac gia tri trong cac hép Velocity va Accel sé
duoc cap nhat. Velocity la don vij trén phut, Accel la don vij trén gidy vuong. Gia trj gia
tdc cling dugc cung cap dudi dang Gs dé cho ban mot an twong chd quan vé céc luc sé
tadc dong |&n ban hodc chi tiét cong viéc khéng 16.

T&c do t6i da ban co thé hién thi bi gidi han bdi tan s6 xung tdi da cha Mach3.
Vi dy, néu ban d3 cau hinh diéu nay 1a 25.000 Hz va 2000 bwdc moi don vi, thi tdc do
t6i da cé thé 1a 750 don vi mdi phut.

Tuy nhién, gia tri t6i da nay khdng nhat thi€t an toan cho dong co, co ciu truyén
déng hodc may cda ban. N6 chi la Mach3 chay & mirc téi da. Ban cé thé thuc hién cac
phép tinh can thiét hodc lam mot s6 thir nghiém thuc t€. Muc 5.5.2.1 sé& huéng dan
ban cach thir nghiém. Muc 5.5.2.2 s& huwéng dan ban cach tinh toan.

5.5.2.1. Th nghiém Thuc té vé Toéc dé Bong co

Ban d3 luu truc sau khi thiét 1ap Steps per unit. Néu chua, hdy lam diéu dé ngay
bay gio. Nhdp OK dé déng hop thoai va dam bao rang moi th& d3 dwoc cap ngudn.
Nh&p nut Reset dé dén LED cda nd sang lién tuc.

Quay lai Config > Motor Tuning va chon truc can kiém tra. S& dung thanh truot
Velocity dé thiét 1ap d6 thi & khodng 20% t&c do tdi da. Nhan va gitt phim miii tén |1én
trén ban phim cda ban. Truc may s& di chuyén theo huéng céng. NEu né di chuyén
nhanh hon méc mong mudn, hdy chon mdét téc dé thap hon. Néu né di chuyén qua
cham, h3y chon téc dd cao hon. Phim miii tén xudng s& khién truc di chuyén theo
huwdng nguoc lai (tie [a hwdng am).

Néu truc di chuyén sai hudng (hwdng dm khi 18 ra né phai di chuyén theo huéng
cong), c6 ba cach dé khac phuc van dé. Nhap nut Save dé lwu cai dit truc, sau dé lam
mot trong cdc cach sau:

* Thay ddi cai dat Low Active cho chan Dir cda truc trong Config > Ports and Pins
> Motor Outputs (va ap dung thay dai).

 Kiém tra hép Reversed trong Config > Homing/Limits cho truc ban dang st
dung.

e Tat ngudn va dao nguwoc mot cap két ndi vat ly gitta dong co va dién t&r diéu
khién.
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Néu dodng co budc phat ra tiéng kéu hodc rit, c6 thé ban d3 ndi sai day hoac
dang c8 gang diéu khién né quéa nhanh. Giam gia téc va téc dd. Chung t6i d3 thay céc
hé théng nho chi cé t6c d6 t6i da khoang 4 hodc 5 inch moi phut. N&u didu nay khéng
giup duogc, hay kiém tra lai day dién. Viéc dan nhin day dong co budc (d3c biét 1a doi
v3i dong co 8 day) doi khi rat khé hiéu. Ban sé can tham kh3o tai liéu cla dong co va
dién tl diéu khién.

Né&u dong co servo chay vai tdc do t8i da hodc nhap nhay va bao 16i trén bd diéu
khién, thi két néi cta réto (hodc encoder) cadn dugc ddo nguoc. (Xem tai liu dién tlr
diéu khién servo cla ban dé biét thém chi tiét.) Néu ban gdp van dé & day, ban s& rat
vui néu d3 lam theo 1&i khuyén mua cac sdn pham hién tai va duwoc hd tro dung cach -
mua ddng, mua mot [an!

Chiéu rong xung la mét yéu td can xem xét. Hau hét cac bd diéu khién s& hoat
dong t6t vdi chiéu réng xung tdi thiéu la 1 microgidy. Néu ban gdp van dé vdi cic
chuyén déng thr nghiém (vi du, déng co qua 6n), trudc tién hay kiém tra xem cac xung
budc co bi dao nguwoc khong (do cai dat Low active khong chinh xac cho Step trong
Ports and Pins > Motor Outputs), sau d6 ban cé thé thir ting chiéu rong xung 1én, chang
han nhuw 5 microgidy. Giao dién Step va Direction rat don gidn, nhung vi né van cé thé
“hoat ddng mot cach tam thoi” khi dwgc cau hinh sai, nén cé thé rat khé dé phat hién
16i néu khong kiém tra mot cach hé théng va/hodc quan sat cac xung bang may hién
song.
5.5.2.2. Tinh todn Téc dé Téi da cua Béng co

Céch thlr nghiém md ta trong Muc 5.5.2.1 cé thé [a cach dé dang nhat dé thiét
lap t6c d6 déng co, nhung néu ban muén tinh todn téc d6 t6i da cda dong co, phan
nay s& chi ra nhirng yéu té ban can xem xét. Cé rat nhiéu yéu té quyét dinh toc d6 toi
da cdia mot truc:

Téc d6 t6i da cho phép cla ddng co (cé thé 1a 4000 vong/phut dbi vdi dong co
servo hodc 1000 vong/phut d6i vai déng co stepper).

T&c dd tdi da cho phép cua vit bi (phu thudc vao chiéu dai, dudng kinh va cach
cac dau vit dwoc hd tro).

Toc d6 toi da cha bo truyén dai hodc hdp giam toc.
T6c d6 t8i da ma bo diéu khién dién tir cé thé hoé trg ma khong bao 16i.
Téc d6 ti da dé duy tri bdi tron cac trwgt may.

Hai yéu t6 dau tién trong danh sach nay c6 kha nang dnh hudng I&n nhat dén
ban. Ban s& can tham khdo cac théng sé ky thuat cla nha san xuét, tinh todn téc do
cho phép cla vit va déng co, sau dé lién hé cac gid tri nay v&i don vi chuyén déng cla
truc (di chuyén mbi giay). Hay thiét lap gia trj t6i da nay trong hop Velocity ca Motor
Tuning cho truc lién quan.

Dién dan Yahoo! Mach1/Mach2 |a mét noi hitu ich d& nhan |&i khuyén tir nhitng
ngudi dung Mach3 khac trén toan cau vé cac chi dé nay. Xem www.machsupport.com
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dé tham khao lién két.
5.5.2.3. Cai ddt Tw dbng Steps per Unit

Muc 5.5.1, Tinh todn Steps Per Unit, giai thich cach tinh toan budc mdi don vij,
nhung ban cé thé khong thé do ty s6 truyén ddng cla truc hodc biét chinh xac budc
ren cla vit. Tuy nhién, mién 1a ban cé thé do chinh xac khodng cdch ma mot truc di
chuyén, cé thé st dung Dial test indicator va gage blocks, thi Mach3 c6 thé tinh toan
s& bwdc mbi don vi can cau hinh. D& dat duoc két qua tét nhat, ban nén tinh todn gia
tri d6 moét cach twong déi chinh xac, ngay ca khi phai wdc lvgng mét so gia tri, trudce
khi thyec hién cai dat ty dong.

Chon tab Settings Alt6 trong ctra s6 chinh ca Mach3 CNC Controller, nhw duoc
hién thi trong Hinh 5-12.

Hinh 5-12: Tab Settings Alt6

HMachB CNC Controller
File Config Function Cfg's Yiew Wizards Operator PlugIn Control

Rapid O mde Rate {Units/Min

Hinh 5-13 hién thj ndt Set Steps per Unit trén man hinh Settings Alt6 dé khdi
déng qua trinh cai d3t ty déng. Ban s& dwoc nhac chon truc ma ban mudn hiéu chinh.
Chon mét truc trong menu Pick Axis to Calibrate va nhap OK.

Hinh 5-13: Cai ddt Ty dong Steps per Unit

~Pick Axis to Calibrate
+ L
0.000 | g
|
| C Y Axis

| € ZAxis

Enable THC Tog.

Axis Caiibratlon
Set Steps p

o p——
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Mét clra s6 pop-up khac, nhu dwgc hién thi trong Hinh 5-14, yéu cau ban nhap
mot khodng cach di chuyén dy kién. Mach3 sé& thyc hién chuyén déng d6 dua trén céc
cai dat hién tai cha nd, diéu nay c6 thé hoan toan sai léch. Hay chuan bj san sang nhan
nGt EStop néu may cé vé nhu sdp gdp sy co vi cac cai dat hién tai ciia ban qud sai léch.

Hinh 5-14: Clra sé nhdp Khodng cdch di chuyén du kién

x

How far would you like to Move the X Axis?

—-

Cuédi cung, sau khi di chuyén, ban s& dwoc yéu cau do va nhap khoang céch chinh
xac ma truc da di chuyén, nhu dwoc hién thj trong Hinh 5-15. Khoang céch nay sé& duoc
st dung dé tinh todn gid tri Steps per Unit thyc té cho truc mdy cda ban. Phan 5.5.4
mo ta cach do khoang céch di chuyén cla truc.

Hinh 5-15: Cira s6 nhdp Khodng cdch di chuyén thuc té

x|

How far did the X Axis move? [Measured Value)

0]

5.5.3. Chon Gid tri Tang tbc
5.5.3.1. Qudn tinh va Luc

Khdng c6 déng co nao cd thé thay ddi téc dd cha co ciu ngay lap tirc. Can mot
mo-men xodn dé tao dong lvong géc cho cac bd phan quay (bao gdm ca dong co) va
mo&-men xoan chuyén thanh lyc qua co cau (con vit va dai 8¢, v.v.) phai lam ting téc
cac bé phan may va céng cu hodc vat liéu gia cdng. Mot phan luc nay cling duwogc st
dung dé wvuwot qua ma sat va, tat nhién, d& cit vat lidu.
Mach3 s& ting t6c (va giam toc) déng co vdi mot ty 1é da cho (tic 1a mét dudng cong
t6c do-thoi gian tuyén tinh). Néu dong co cé thé cung cdp md-men xoan nhiéu hon
murc can thiét dé vuot qua luc cat, lwe ma sat va e quan tinh tai ty 18 tdng téc d3 dinh,
thi moi thir s& 6n. NEu md-men xoan khéng dd, ddng co sé bi mat buwdc hodc dirng lai
(néu 13 dong co budc), hodc 16i vi tri clia servo s& tang Ién (néu la servo). N&u 16i vj tri
servo qua Ié&n, thi bo diéu khién sé cé thé bdo 16i, nhung ngay ca khi khong bao 16i, do
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chinh xac clia qua trinh cat sé bj anh hudng. Diéu nay s& duoc giai thich chi tiét hon
trong phan sau.

5.5.3.2. Thi* nghiém vdi Cdc gid tri Tédng téc Khdc nhau

H3y th&r khéi déng va dirng may cla ban vdi cac thiét 1ap khic nhau cia thanh
truot Tang toc trong hdp thoai Cai dat Ddng co. VGi tdng toc thap (mot dudng déc nhe
trén d6 thi), ban s& nghe thdy 4m thanh cla téc d6 tang dan va gidm dan.

5.5.3.3. Tai sao Ban Cén Trdnh Léi Servo Ldn

Hau hét cac chuyén déng trong chuong trinh gia cdng dwoc phdi hop véi hai
truc hodc nhiu truc di chuyén cung nhau. Do d6, trong mét chuyén ddng tir (X=0, Y=0)
dén (X=2, Y=1), Mach3 s& di chuyén truc X v&i téc dd gap d6i truc Y. N6 khdng chi phéi
hop chuyén dong vai tdc d6 khéng d6i ma con ddm bao rang méi quan hé vé téc do
nay ap dung trong sudt qua trinh tang toc va gidm toc bang cach ting tdc tat ca cac
chuyén dong & tdc dd do truc “chdm nhat” quyét dinh.

NE&u ban chi dinh mét gid tri tdng t6c cho mét truc nhat dinh I&n hon mirc ma
may cé thé dat dwoc, Mach3 s& van gid dinh rang né cé thé sl dung gia tri dé. Tuy
nhién, néu trong thyc t& chuyén dong cla truc bj cham lai so vai I1énh (tic 13 16i servo
l&n), thi duwong cat trén vat liéu sé khéng chinh xac.

5.5.3.4. Chon Gid tri Tdng tbc

C6 thé tinh todn duorc gia tri tdng téc cé thé dat dwoc vai mot 16i nhat dinh, néu
ban biét tat ca cac khéi lwong cta cdc bd phan, md men quén tinh cla ddng co va con
vit, lwc ma sat va mo-men xoan cé san tir ddng co. Cac catalog clia nha sdn xuat con vit
bi va ray tuyén tinh thuong bao gbm cac phép tinh mau.
Tuy nhién, trir khi ban can hiéu suat t6i da tir may ctia minh, ArtSoft USA khuyén ban
chi can thiét 1ap gid trj ting toc sao cho 4m thanh khi bat dau va dirng may 1a “thoai
mai”. Diéu nay c6 thé khdng qua khoa hoc, nhung thudng mang lai két qua tét. Va nd
cling dé dang hon rat nhiéu so véi viéc lam tat ca cac phép tinh.

5.5.4. Luu va Kiém tra Truc

Cudi cung, dirng quén nhan Lwu Cai dat Truc dé lwu ty 1é tang toc trude khi
chuyén sang budc tiép theo.

Bay gi®, ban nén kiém tra cac phép tinh ciia minh bang cach st dung dau vao
dit liéu tha cdng (MDI) dé thuc hién mét chuyén ddng GO da dinh va kiém tra két qua.
Dé kiém tra so b, ban cé thé sir dung mét thudc thép. Mot bai kiém tra chinh xac hon
c6 thé thyc hién bang cach st dung Dong ho kiém tra dong ho (DTI) va mot khoi thude.
Theo Iy thuyét, DTl nén dwoc gan vao gia d& cong cu, nhung déi véi mot may phay
théng thudng, ban cé thé st dung khung may vi truc chinh khéng di chuyén tuong déi
v&i khung mdy trong mat phang X-Y.

Gia s ban dang kiém tra truc X va cé mdt khéi thudc 4 inch. Chon man hinh
MDI (Hinh 5-16).
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Hinh 5-16: Chon MDI

H Mach3 CNC Controller

File Config Futﬁwnzgs-uut\&kads Operator Plugln

Nh&p vao 6 Nhap (Hinh 5-17) va nhap céc l1énh (G20 G90) dé chon don vi inch va
toa d6 tuyét doi.
Hinh 5-17: Nhép lénh G20 G90 thu céng
o — | [l JUY VINUIT LUy

G20 G90

| | Elapsed

Thiét 1ap kep trén ban véi mat kep vudng géc vdi ban va chuyén déng cta ban.
Diéu chinh truc sao cho dau do DTI cham vao kep. (Xem Muc 3.2, Jogging, dé biét thém
thong tin vé cac nut diéu khién jog va cai ddt ché do jog.) PAm bao ban két thuc bang
mot chuyén dong theo hudng am X.

Xoay vong bezel clia DTI dé dat vé vi tri 0. Piéu nay duoc minh hoa trong Hinh
5-18.

Hinh 5-18: Thiét IGp vi tri 0

e —
—

S dung man hinh MDI ciia Mach3, nhan nut "Zero X" dé dat gia tri DRO cua truc
X vé 0. Di chuyén ban tdi X = 4.5 bang cach nhap lénh GO X4.5 vao 6 Nhap clia man
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hinh MDI. Khoang cach gitra khoi va DTl s& khoang 4.5”. Néu khéng phai nhu vy, thi co
thé c6 van dé vdi tinh todn gid tri Steps per Unit cta ban. Kiém tra va slra lai néu can.

Dat khéi do vao vi tri dirng trén ban (gia s & day ching ta dung khéi 4”) va di
chuyén tdi X = 4.0 bang cach st dung Iénh GO X4. Chuyé&n dong nay theo huéng am X
nhw d3 Iam khi diéu chinh DTI cham vao khéi, vi vy tac déng cla dd choi co hoc
(backlash) s& duoc loai bd. Doc gia tri trén DTI sé cho ban 16i vij tri. N6 chi nén dao dong
trong khoang mét ngan inch hodc it hon. Hinh 5-19 cho thay khéi do d3 dwgc dat vao
vi tri.

Hinh 5-19: Khéi do dé dworc ddt vao vi tri

B& khéi do ra va thuc hién [énh GO X0 dé di chuyén trd lai va kiém tra gia tri 0.
L3p lai bai kiém tra v&i khéi 4" dé 18y mot bd cac gid tri thir nghiém, c6 thé 1én tdi
khodng 20 gia tri. Xem dd tai |ap lai cla vj tri cé chinh xac khdng. Néu ban thay cd su
thay d6i I&n, thi ¢ thé cé van dé vé co hoc. Néu cé 16i nhat quan, ban cé thé diéu chinh
gid tri Steps per Unit d& t6i da hda d6 chinh xac bang phwong phap dugc mé ta trong
Muc 5.5.2.3.

Tiép theo, ban nén kiém tra xem truc cé mat budc khi di chuyén lién tuc & toc
dd cao hay khéng. Bo khdi do ra. S& dung man hinh MDI dé thuc hién 1énh GO X0 va
kiém tra lai gid tri O trén DTI.

Nh&n nut "Start Teach". Nh&n vao 6 Nhap va gd chwong trinh sau:
F1000 (trc Ia nhanh hon nhwng Mach3 s& gidi han téc do)

G20 G90 (bon vi Inch va Absolut)

M98 P1234 L50 (chay tiéu trinh 50 1an)

M30 (dirng)

01234

G1lX4

G1 X0 (thwc hién chuyé&n ddng vdi toc do cat va quay lai)

M99 (trd lai)
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Cac Iénh sé dugc thuc thi khi ban nhap ching, nhung ciling sé duoc luu lai. Khi
ban d3 nhap xong tat ca cac 1énh, nhan nut "Stop Teach". Nhan nit "Load/Edit". Chon
tab "Program Run". Nh&n nut "Cycle Start" dé chay chwong trinh. Kiém tra xem chuyén
doéng cé6 muot ma khong.

Khi chwong trinh hoan thanh, DTI sé doc 0. Néu khdng, diéu chinh téc d6 toi da
va gia toc cla truc (gidm xudng) va thir lai.

Né&u chuong trinh khong chay dung, kiém tra xem ban cé mac 16i chinh t3 khong.
Ban c6 thé chinh stra chuong trinh bang cadch nhan nut "Edit GCode" trén tab "Program

Run”.
5.5.4.1. Ldp lai cdu hinh cdc truc khdc

Vi kinh nghiém d3 cé tir viéc cu hinh truc dau tién, ban sé cé thé nhanh chdng
lap lai qua trinh nay cho cac truc khac.

5.5.5. Cau hinh digu khién tdc d6 dong co truc chinh

Né&u téc d6 dong co truc chinh 13 ¢ dinh hodc diéu khién thu cdng, ban cé thé
bd qua phan nay. N&u dong co dugc bat va tat, theo ca hai hudng, bdi Mach3, thi cau
hinh nay s& duoc thiét |ap vdi cadc dau raro le.

Né&u Mach3 sé& diéu khién tdc dd dong co truc chinh bang cach s dung diéu
khién servo nhan cac xung Step va Direction, hodc bang bd diéu khién dong co PWM,
thi phan nay s& hudng dan ban cach cau hinh hé théng cla minh.

5.5.5.1. Téc d6 déng co, téc dé truc chinh va Pulleys

Xung Step va Direction cung véi PWM déu cho phép ban diéu khién téc d6 cla
ddng co. Khi ban gia céng, cdi ban va |énh téc d6 truc chinh (Iénh S) trong chuong trinh
dang quan tdm 13 tdc d6 quay cla truc chinh. Téc d6 cla ddng co va truc chinh, tat
nhién, lién quan dén céc pulleys hodc banh rang két ndi ching. Phan nay giai thich cach
dinh nghia méi quan hé gitra déng co/truc chinh cho Mach3.

Chung toi s dung thuat ngit "pulley" dé chi ca pulleys va hé théng truyén dong
bang banh ring trong huwdng dan nay. Hinh 5-20 cho thay hé théng pulley budc.

Hinh 5-20: Pulley budc




Mach3 khéng thé biét duoc ty & pulley ndo dang dwoc chon vao bat ky thoi
diém nao, vi vdy ban, ngudi van hanh may, phai cung cip théng tin nay cho Mach3.
Théng tin nay dwoc cung cdp qua hai budc. Khi hé théng duwoc cau hinh (tde 1a nhirng
gl ban dang l1am ldc nay), ban dinh nghia t6i da muwoi 13m su két hop pulley cé san.
Nhitng sw két hop nay duwoc xac dinh bdi kich thuwdce vat ly cha cac pulleys hodc ty 1é
trong dau ra cé banh rang. Sau d6, khi chuong trinh gia cdng dang duoc chay, ngudi
van hanh mdy s& chi dinh pulley nao (1 dén 15) dang duoc st dung.

Ty |é pulley cla mdy duwoc dinh nghia cho Mach3 théng qua hdp thoai Config >
Spindle Pulleys.... Hinh 5-21 cho thdy mot clra s6 hop thoai mau. Cira s6 nay cho phép
ban dinh nghia t6i da muoi lam bo pulley.

Hinh 5-21: Hop thoai Config>Spindle Pulleys...

Pulley Selection e X|

Current Pulley Min Speed Max Speed Ratio
[ Pulley Nurmber 4 ~| |u |sanu 1
[~ Reversed

Téc d6 t6i da (Max Speed) la téc d6 ma truc quay khi dong co hoat déng vdi téc
dd t6i da. Tdc do tdi da dat dwoc khi PWM cé d6 réng xung 100% va gia tri Vel duwogc
thiét 1ap trong Tuning ddng co cho “Truc chinh” & ché& dd Step va Direction. Néu yéu
cau téc do cao hon Téc d6 t6i da, Mach3 s& hién thi cdnh bdo va st dung gid tri Téc do
toi da.

N&u tinh nang Toc do tdi thiéu (Min Speed) dugc st dung, gia tri nay cho moi
pulley nén duoc tinh todn nhu 13 mét ty 1& phan tram cha tdc do téi da, vdi ty |é phan
tram duoc xac dinh bdi x&p hang téc do tdi thiéu cha ddng co hodc bd diéu khién. Pay,
tat nhién, cling 1a ty 1& tin hiéu PWM t&i thiéu. Vi du, néu PWM dudi 20% gay hiéu suat
doéng co khéng chap nhan duoc, thi téc do tdi thiéu nén duoc tinh toadn 1a 20% cuda téc
do t6i da. Néu yéu ciu téc d6 thap hon téc d6 t6i thiéu (vi du nhw I1énh S-word), Mach3
s& hién thj canh bdo va s dung tdc d6 téi thiéu chap nhan duoc. Vi du, néu tc do toi
da 1a 1600 rpm trén pulley 4 va t6c d6 t6i thiéu 1a 320 (20% cta 1600), 1énh S200 s&
hién thi cdnh bdo va sir dung t8c d6 t6i thiéu la 320. Tinh ndng nay gilp tranh viéc van
hanh déng co hodc bd diéu khién cla nd & t6c d6 thap hon xép hang t6i thiéu cha nd.
Né&u ban khdng mudn thiét 13p tinh ndng Téc d6 tdi thiéu, hdy nhap gid tri 0 cho T6c dd
t6i thiéu ctia moi pulley.

Mach3 st dung thong tin ty & pulley nhu sau:

Khi chuwong trinh gia cong thuc thi lénh S hoac mot gid tri duwgc nhap vao DRO
Set Speed, gid tri nay s& duoc so sdnh vdi tdc dd tdi da cda pulley hién tai. Néu téc d6
yéu cau cao hon téc do tdi da, s& xay ra 16i.
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Nguoc lai, ty & phan tram cla téc d6 t6i da cho pulley da duoc yéu cdu sé dugc
sir dung dé thiét [ap do rong xung PWM, hodc cac xung Step s& dugc tao ra dé dat ty
|& phan tram tdc do toi da nhw d3 thiét [ap trong Motor Tuning cho “Truc chinh”.

Vi duy, gia s tdc d6 tdi da cha truc chinh cho Pulley #1 1a 1500 rpm. Lénh S1600
s& gay 16i. Lénh S600 sé tao ra dd réong xung PWM 13 40% (600/1500). Né&u toc do toi
da clQa Step va Direction 1a 3600 rpm, déng co s& dugc diéu khién “budc” & téc do
1440 rpm (3600 x 0.4).

Gia trj Ty |é (Ratio) c6 thé dugc thiét 1ap néu tdc d6 thuc té cla truc chinh ¢ sy
khac biét so v&i tdc dd ma cdm bién t6c d6 truc chinh ghi nhan. Diéu nay cé thé xay ra
néu, vi ly do han ché& vé mat vat ly, cdm bién tdc dd phai duoc 1ap & mot diém trong hé
théng truyén dong truc chinh cé thém béanh ring giita vi tri |3p va truc chinh.

Chon Reversed néu, vi ly do banh rang, sy quay cuta truc chinh & mot thiét 1ap
pulley nguoc lai vdi su quay cla cac thiét 1ap pulley khéc.

Vi du, hay xét dén dau pulley buwdc Bridgeport® Series 1 J head. N6 cung cap
tdng cong tam téc dd qua mot pulley bdn budce va gidam téc banh rdng ndi bd hai téc
dd. Vi thiét k& cla d4au J, noi 1ap cdm bién téc d6 truc chinh hop Iy nhat 1a trén pulley
truc chinh. Khi gidm téc banh rang duoc sir dung & vi tri “cao”, diéu nay khong gay kho
khadn gi. Ty |é gitra tdc d6 pulley truc chinh va tdc d6 truc chinh thuc té€ 1 1:1. Téc do
ma cam bién t&c do trén pulley truc chinh ghi nhan s& bang téc d6 cla truc chinh.

Tuy nhién, khi gidam téc banh rang duoc dat & vi tri “thap”, ¢ hai diéu xay ra.
Mot, téc dd ma cadm bién tdc dd ghi nhan sé 1dn hon khodng 8,3 [an tdc do thuc té cla
truc chinh, vi t8c d6 truc chinh sé bj giam bdi gidm téc banh rdng. Hai, khi déng co quay
thuén, truc chinh s& quay nguoc lai vi gidm téc banh rang can thiép. Nhirng sai léch nay
c6 thé dwoc bu ddp trong Mach3 bang cach cau hinh phlu hop cac muc pulley twong
(ng vé&i dai téc do thap. Dt Ty 1é bang vdi ty s6 gidm téc banh rang. Mach3 sé chia téc
dd ma cam bién t8c dd ghi nhan cho Ty 1& va hién thi t6c d6 truc chinh chinh xac. Cling
chon hdp Reversed, dé Mach3 hoédn déi y nghia cta “thuan” va “ngwoc” déi vai nhirng
budc pulley dé.

Bdng 5-3 liét ké cdc thiét Iap phu hop.

Pulley  |T6c d6 t6i da T8¢ do t6i thidu Tyle  |Nguoc |
2 660 o 2 | |
2 1115 o 2 | |
3 1750 o 2 | |
4 2720 o 2 | |
5 |80 o 83 Jx |
6 135 o |83 | |
i 210 o |83 Jx |
8 325 o 83 Jx |




Gia tri Min Speed khéng dwoc dua ra trong Bang 5-3 vi chiing sé phu thudc vao
dac diém van hanh cla ddng co va bd diéu khién cu thé cta ban. (Mot gia tri Min Speed
bang 0 ludn cé thé hoat dong, nhwng ban s& khong nhan dwoc bao vé qua tadi ma mot
gia tri Min Speed dugc ciu hinh chinh xdc cung cép.)

5.5.5.2. Bé diéu khién truc chinh diéu ché dé réng xung

D& ciu hinh dong co truc chinh cho diéu khién PWM, hdy ddnh diu cac & Use
Spindle Motor Output va PWM Control trén tab Config > Port and Pins > Spindle Setup
(Hinh 5-7).

Tim 6 PWMBase Freq. Gid tri ban nhap & day la tan s6 cla séng vuéng c6 do
rong xung dugc diéu ché. Day la tin hiéu xuat hién trén chan Spindle Step. Tan sb cang
cao ban chon & day, bd diéu khién cla ban cang phan hoi nhanh hon vdi thay déi téc
dd nhung d6 "phan giadi" cla cac téc d6 da chon s& thap hon. S6 lwgng céc téc d6 khac
nhau |a tan s6 xung cla déng co chia cho tan s6 PWMBase. Vi du, néu ban chay & tan
s& 35,000 Hz va dit PWMBase thanh 50 Hz, s& c6 700 toc do riéng biét cé san. Diéu
nay gan nhu chac chan 13 du trong bat ky hé théng thuc t& nao, vi mdt dong co cé téc
dd t6i da 3600 vong/phut cé thé dwoc diéu khién ly thuyét vai buwdce it hon 6 vong/phut.

Nhap ty & phan trdm tin hiéu PWM t6i thi€u chdp nhan dugc vao & Minimum
PWM. Hay tham khdo tai liéu sdn pham cla nha cung cap dé biét hwdng dan chi tiét.

Xac dinh mét chan dau ra trén tab Motor Outputs (Hinh 5-5) cho Spindle Step.
Chan nay phai duoc két néi véi dién tlr diéu khién dong co PWM cua ban. Ban khéng
can chan cho Spindle Direction, vi vay hdy dat chan nay 1a 0.

Xac dinh cac tin hiéu kich hoat bén ngoai trong Config > Ports and Pins > Output
Signals dé bat/tat bo diéu khién PWM va, néu can, dé dit hudng quay.

DPirng quén nhan Apply dé ap dung tat ca céc thay déi.
5.5.5.3. Bé diéu khién déng co truc chinh Step va Direction

Dé ciu hinh déng co truc chinh cho diéu khién Step va Direction, hdy chon céac
6 kiém Use Spindle Motor Output va Step/Dir Motor trong tab Config > Port and Pins >
Spindle Setup (Hinh 5-7). D& PWM Control chua duoc chon.

Dinh nghia cdc chan dau ra trong tab Config > Ports and Pins > Motor Outputs
(Hinh 5-3) cho Spindle Step va Spindle Direction. Cac chan nay phai duoc két néi vai
dién tlr diéu khién ddng co cla ban. Apply thay déi.

DPinh nghia tin hiéu kich hoat ngoai trong Config > Ports and Pins > Output Signals
dé bat/tat bo dieu khién dong co truc chinh néu ban muén tat dong co khi truc chinh
duwoc dirng bang M5. Pong co sé& khdng quay, tat nhién, vi Mach3 sé khong gt cac
xung budc, nhung tuy thudc vao thiét ké ctia bd diéu khién, ddng co cé thé van tiéu
thu nang luvgng.

B4y gi® chuyén sang Config > Motor Tuning cho “Spindle Axis.” Don vi cho diéu
nay s& la mot vong quay. Vi vdy, Steps per Unit la sé xung cho mot vong quay (vi du:
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2000 cho bé diéu khién vi budc 10 [an hodc 4 1an s6 lwgng dong ma cta bd ma hda
dong co servo hodc twong duong véi viéc truyén dong dién tir).

O Vel nén duoc thiét 1ap bang s6 vong quay mdi gidy khi dong co & toc do toi
da. Vi du, ddng co 3600 rpm sé can dugc thiét 1ap 1a 60. Mot bd ma héa ¢ s6 lvong
dong cao cé thé gidi han téc d6 t6i da vi tan s6 xung ti da t&r Mach3 s& khéng dd dé
diéu khién né (vi du: bd ma hoa 100 dong cho phép 87,5 vong quay moi gidy trén hé
théng 35.000 Hz). Truc chinh thuwdng can mot déng co manh mé va dién tr diéu khién
cla no cb thé bao gdm truyén déng dién tlir d€ vurgt qua gidi han nay.

O Accel c6 thé duwoc thiét 1ap thdng qua thir nghiém dé cé mot khéi dong va
dirng muwot ma cho truc chinh. NéEu ban muén nhap mot gid tri rat nhd vao 6 Accel, ban
c6 thé lam diéu nay bang cach gd gid tri thay vi st dung thanh truot Accel. Thoi gian
tang t6c cha truc chinh trong vong 30 gidy la hoan toan kha thi.
5.5.5.4. Kiém tra b diéu khién truc chinh

Né&u ban c6 dong ho do téc d6 hodc may do téc d6 vong quay, ban cé thé do téc
dd truc chinh ctia mdy. N&u khong, ban sé phai danh gid bang mat dwa trén kinh nghiém
cGia minh.

Trén man hinh Mach3 Settings, chon mét pulley s& cho phép téc d6 900 rpm.
D&t day curoa hodc hdp s6 clla mdy & vi tri twong ing. Trén man hinh Program Run,
dat tc do truc chinh can thiét 13 900 rpm va bat dau quay. Do hodc wéc lwgng téc d6.
Néu sai, ban s& phai kiém tra lai cidc tinh todn va thiét 14p cia minh.
Ban c6 thé mudn kiém tra toc dd cla tat ca cac budc pulley theo cich twong ty, st
dung toc do dat phu hop cho mbi budec.

5.6. C4u hinh khéc
5.6.1. Cau hinh Homing va Soft Limits

Hop thoai Config>Homing/Limits xac dinh nhitng gi xay ra khi mét thao tac tham chiéu
(G28.1 hodc mét nit trén man hinh) dugc thue hién. Hinh 5-22 cho thay hép thoai nay.

Hinh 5-22: Hjp thoai Config>Homing/Limits

CerTETTTE— i
Entries are in setup units.
Axis Reversed ]Snft Max I Soft Min | Slow Zone [I—bme OfFF, I Home Neg J Auto Zero ] Speed %
% x 100.00  -100.00  1.00 0.0000 X of 20
¥ x 100.00  -100.00  1.00 0.0000 t 4 of 20
z x 100.00  -100.00  1.00 0.0000 4 of 20
A 4 100.00 -100.00 1.0 0.0000 t 4 of 20
B t 4 100.00  -100.00  1.00 0.0000 x of 20
C x 100.00  -100.00  1.00 0.0000 * o 20

-G28 home location coordinates

% |o a |0
v |o B |o
z |o c o

87| Page



5.6.1.1. Téc d6 va Hudng tham chiéu

Muc Speed % duwoc s&r dung dé tranh va cham vao diém dirng cla truc vdi toc
do t8i da khi tim cong tac tham chi€u. Mach3 s& di chuyén truc vdi ty |1é phan tram cla
tdc do tdi da ma ban nhap tai day.

Muc Home Neg xac dinh hudng tim kiém ban dau. Khi tham chiéu, Mach3 khéng
biét vj tri cha truc. Hwdng di chuyén cla né phu thudc vao cai dit Home Neg. Néu hop
tuong ing dwoc ddnh dau, truc s& di chuyén theo huwdng am cho dén khi dau vao Home
tré nén hoat dong. Néu dau vao Home d3 hoat dong, truc s& di chuyén theo hudng
duwong. Twong tyw, néu hdp khéng duwoc ddnh dau, truc sé di chuyén theo hudéng duong
cho dén khi dau vao tréd nén hoat déng hodc theo hudng dm néu dau vao d3 hoat dong.

5.6.1.2. Vi tri céng tdc tham chiéu

NEu hop Auto Zero duoc ddnh dau, cac gid tri DRO cla truc sé dugc dat thanh
cdc gia tri tai vi tri cdng tac tham chiéu / home d3 dugc dinh nghia trong cot Home Off
(offset), thay vi thuc té tai diém Zero. Piéu nay cd thé hitru ich dé giam thiéu thoi gian
tham chiéu trén cdc truc I&n va cham.

Tat nhién, can phai c6 cong tac gidi han va tham chiéu riéng biét néu cong tac
tham chiéu khéng nam & dau cda truc.

5.6.1.3. Céu hinh Soft Limits

Hau hét céc trién khai cong tac gidi han déu lién quan d&n mot s thoa hiép.
Viéc vo tinh cham phai ching s& yéu cau ngudi van hanh can thiép va cé thé yéu cau
hé théng duoc dat lai va tham chiéu lai. Soft Limits cé thé cung cdp mét 1&p bao vé
chéng lai loai si cd khdong thuén tién nay.

Phan mém s& khéng cho phép céc truc di chuyén ngoai pham vi d3 khai bdo cta
Soft Limits cho cdc truc X, Y va Z. Céc gid tri nay cd thé duoc thiét |1ap trong pham vi ti
-999999 dén +999999 don vi cho mdi truc. Khi chuyén ddng jogging gan dén gidi han,
tdc d6 cla né s& dugc giam xudng khi vao vung Slow Zone da duoc dinh nghia cho ban
lam viéc.

Né&u vung Slow Zone qud I&n, ban sé gidm dién tich lam viéc hiéu qud cda may.
Néu chung qua nhd, ban sé& gdp phai rdi ro va cham vao céc gidi han phan cing.
Céc gidi han duoc dinh nghia chi cé hiéu luc khi bat ché dé bang cach s dung nut
chuyén Soft Limits - xem muc Limits and Miscellaneous control family d€ biét chi tiét.

N&u mot chwong trinh phan mém c6 gang di chuyén vuot qua mot soft limit,
mot 16i sé dwoc dua ra.

Cac gia tri soft limits cling dwoc sir dung dé xac dinh vung cat néu Machine duwoc
chon dé hién thi dudng di ca dao. Ban cé thé thay ching hitu ich cho viéc nay ngay ca
khi ban khéng quan tdm dén cac gidi han thuc té.
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5.6.1.4. Vi tri G28 Home

Toa d6 G28 xac dinh vi tri trong toa do tuyét ddi ma cac truc sé di chuyén dén
khi thue hién I1énh G28. Cac toa d6 nay dugc dién giai trong don vi hién tai (G20/G21)
va khéng tu ddng diéu chinh néu hé théng don vi dugc thay doi.

5.6.2. CAu hinh Hotkeys clia hé théng

Mach3 c6 mot bd hotkeys toan ciu cé thé duogc sir dung dé jogging hodc nhap
gia tri vao dong MDI v.v. Nhirng phim nay duoc cau hinh trong hép thoai Config>System
Hotkeys nhu trong Hinh 5-23. Nh3p vao nuat cho chirc ndng can thiét, sau d6 nhan phim
s& duoc st dung lam hotkey. Gid tri cha nd s& dwoc hién thij trén hdp thoai. Can than
tranh viéc sir dung ma phim trung |3p vi diéu nay cé thé gdy nham 1an nghiém trong.

Hop thoai nay cling cho phép ban dinh nghia cac ma cho cac nut bén ngoai dwoc

str dung lam OEM Triggers.

Hinh 5-23: H6p thoai Cdu hinh Phim tdt Hé théng

System HotKeys Setup 1

~ Extemnal Buttons - OEM Codes

Jog Hotkeys :
ScanCode ScanCode | | ™99 # OEM Code
JCE | BT X |37 1 |1 8 1
Y4+ ||33 o __f!f-'lﬂ 2 III 3]‘1
K 10 |1
—Zs+ |f33 —2Z= f3 4 [ 1 [
22U ++[59 A2 -I[333 5 |1 12 |
g [1 13 |
B2V +][558 B/v-1[559 : L " ;_1
L 24399 L /v-|{999 15 [1
-~ System Hotkeys
ScanCode ScanCode
DRO Select | [339 _ CodelList | [333
MDI Select | |93.‘3

Load G-Code | |999

Bang 5-4: Mdc dinh cho cdc hotkey Jog

’Chl]’c nang HPhim HMé ’
X+ IMi tén phai 139 |
X-- M tén trai 37 |
| | | |
’Y++ HMﬁi tén lén “38 |
‘Y-- HMGi tén xudng ||4O |
‘Z++ HPage Up H33 ‘
’Z—— HPage Down H34 ’




5.6.3. Cau hinh Backlash

Hop thoai Config>Backlash nhu trong Hinh 5-24 cho phép ban cung cdp mot uéc
tinh vé khodng cach ma truc phai quay lai dé dam bao rang bat ky backlash nao ciing
duwoc khac phuc khi chuy&n ddng “tién” cudi cung dwoc thue hién. Ban cling cé thé chi
dinh toc do ma chuyén dong nay sé duoc thuc hién.
Mach3 s& c8 gang bu ddp cho backlash trong co cau truyén dong truc bang cach cd
gang ti€p can mdi toa dd yéu cau tir cung mot huwdng. Diéu nay hitu ich trong cac tng
dung nhu khoan hodc khoét 16, nhuwng khéng thé khac phuc cac van dé véi may trong
cat lién tuc noi thay d6i hwdng xay ra.

Luu y:
Cac cai dit nay chi duoc st dung khi bu backlash dwoc bat bang hdp kiém.

Xem bu backlash nhu mot "bién phap cudi cung" khi thiét ké co khi ciia may
khéng thé duoc cai thién. S& dung nd sé thudng xuyén vo hiéu hda tinh nang "velocity
khéng d6i" & céc goc.

Mach3 khéng thé hoan toan ton trong cac tham sé gia téc truc khi bu backlash,
vi vay hé théng budc sé phai dugc gidm téc dé tranh rii ro mat budc.

Hinh 5-24: Hép thoqi Cdu hinh Lui tré
X

Backlash Distance in units

Kawis |0

Y Auis [U—

Z Byis
A Bxis
B Auis
C Axis
Backlash Speed % of Max

0

1111

|

[~ Backlash Enabled

Restart program to save these setlings

Cancel

5.6.4. C4u hinh Slaving

May madc |dn nhu mdy phay hodc mdy router gantry thuong can hai déng co,
moi dong co gan & moi bén cla gantry. N&u hai ddong co nay khdng dong bd, gantry s&
bi "xién" va truc ngang sé khéng vuéng goc vaéi truc dai.

Ban cd thé st dung hdp thoai Config>Slave Axis nhu trong Hinh 5-25 dé ciu hinh
Mach3 sao cho mo6t dong co (vi du truc X) la dong co chinh va mot dong co khac lam déng
co phu (cé thé Ia truc C dwoc ciu hinh nhu truc tuyén tinh thay vi truc quay). Trong qua trinh
str dung binh thudng, s6 xung budc giéng nhau s& dwoc glti dén ca truc chinh va truc phuy,
V@i tdc dd va gia tdec dugc xac dinh bdi truc "chadm hon" trong hai truc.
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Khi yéu cau thao tac tham chiéu, hai truc s di chuyén cung nhau cho dén khi céng
tac home clia mét truc dwoc phat hién. Pdng co ndy s& dinh vi ngay ngoai cdng tac d6 theo
cach théng thudng, nhung truc con lai s& tiép tuc cho dén khi cdng tac clia nd duoc phat
hién, sau d6 s& dwoc dinh vi ngoai cong tac d6. Nhu vay, cip truc sé duwoc "can chinh vudng
gdc" vai vi tri cong tac home va bat ky hién twong xién nao sé duorc loai bo.

Hinh 5-25: Hép thoai C4u hinh Truc phu

Slave Axis Selection _ ] X|

~X Axis ~YAmis———— 2 Axis
— Slaved Axis — -~ Slaved dxis—— —Slaved Axis——
A dyis A Axis " A Axis
" B Axis " B Axis " B Axis
" CAxis " CAxis " CAxis
o INanq ¢ None * None

Restart Mach3 after resetting these selections oK

Mac du Mach3 giit céc truc chinh va phu déng bd, nhung DRO cua truc phu sé
khong hién thi cac bu dap ap dung tir bang cong cu, cac bu dap d6 g4, v.v. Gia tri cla
né cé thé khi€n nguwdi van hanh bi nham 1an. ArtSoft USA khuyé&n nghi ban s dung
Screen Designer dé loai bd DRO cua truc phu va céc diéu khién lién quan khéi tat c3 cac
man hinh ngoai trir man hinh Diagnostics. Luu thiét k& mdai véi tén khac ngoai tén méac
dinh va st dung View>Load Screens dé tai nd vao Mach3.

5.6.5. Cau hinh Toolpath

HOp thoai Config>ToolPath nhu trong Hinh 5-26 cho phép ban dinh nghia cach
hién thi dwdng di cha cdng cu.

Origin sphere: Khi dwgc chon, hién thi mot vong tron day tai diém hién thi
duwong di cha cong cu, dai dién cho X=0, Y=0, Z=0.

3D Compass: Khi dwoc chon, hién thj cdc miii tén mé ta hudng cia X, Y va Z
duong trong hién thj dudng di ctia cong cu.

Machine boundaries: Khi dwgc chon, hién thi mét hép tuong (rng vdi céc cai dat
gidi han mém (du cho gidi han cé duoc bat hay khéng).

Tool Position: Khi duwoc chon, hién thj vi tri hién tai cia cdng cu trén man hinh
hién thi.

Jog Follow Mode: Khi dugc chon, lam cho cac dwong dai dién cho dwong di cha
cong cu di chuyén tuong ddi vai clra s6 khi cong cu dugc di chuyén bang tay. Noi cach
khac, vi tri cdng cu dwoc cd dinh trong clra s6 hién thi dudng di clia cong cu.
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ShowTool as above centerline in Turn lién quan dén Mach3Turn (dé x ly cac
truc cong cu trwdc va sau).

Show Lathe Object: Kich hoat viéc hién thi d6 hoa 3D cla déi twgng sé dugc tao
ra b&i duong di ciia cong cu (chi danh cho Mach3Turn).

Hinh 5-26: Hép thoai Cdu hinh Puwong di Coéng cu

ToolPath Configuration :_ x|

I~ Origin Sphere ~Rotations -
¥V 3d Compass Axis of Rotation [~ Use Diameter for Feedrate
(" I s
[~ Machine Boundaries (: : 2)(:5
-axis
¥ Tool Position P _
Z-Axis
[~ Jog Follow Mode
™ A- Rotations Enabled
[V Show Tool in Z Bar

r~Colors - Red  Green Blue ™ Show Tool as above centerline in Turn
BackGround Color l 0 ID I 0 [~ Show Lathe Object
Rapid Color 1 o Jo Stock Slzel 50 Units
FeedrateGlcolor JO [0 |1 Auto
G2,G3 Color o7 Joz [o7 [~ Reset Plane on Regen.
Enhance Color I ! I 1 IU
Material Colour |0 jo.1 o1 I Lines from Last to Current
Colors range from 0 (none) to 1

Colors for different elements: Mau sac cho cac phan tlr khac nhau cta hién thj
c6 thé dwoc cau hinh. Do sdng clia mdi mau co ban do, xanh 1a va xanh duwong duoc
thiét 1ap theo thang 0 dén 1 cho mbi loai dudng. Meo: S dung mot chwong trinh nhw
Photoshop dé tao ra mot mau ma ban thich va chia cac gid tri RGB cla nd cho 255
(chwong trinh Photoshop st dung thang do 0 dén 255) dé cé duoc gia tri cho Mach3.

The A-axis values: Cho phép ban xac dinh vi tri va huéng cda truc A néu né duoc
cau hinh Ia truc quay va hién thi dwoc kich hoat b&i hép kiém A Rotations.

Reset Plane on Regen: D3t lai hién thi dudng di clia cong cu vé mat phang hién
tai bat ct khi ndo né dwoc tai tao lai (bang cdch nhap dup hodc nhap nut).

Boxed Graphic: Hién thi mét hdp tai cac bién gidi chuyén déng cla cdng cu.
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5.6.6. Cau hinh Chung

HOp thoai Config>General Config... nhw trong Hinh 5-27 cho phép ban dinh
nghia cac ché dé sé duwoc kich hoat khi Mach3 dwoc tai (tic 1a trang thai ban dau cla
hé théng). Cdc muc duwoc md ta theo tirng cot.

Hinh 5-27: H6p thoai Cdu hinh Chung
=

G20.621 Contrl - Editor [ ShutleWheelSetting | | Inputs Signal Debouncing/Moise rejection
I Lock DRO': lo setup urits GCodeEdior _ Browse | | Shuttesccal bt el .
- Tool Changs |Windaws\Notepad exe | oz Seconds IndexDebource [3
 Jgnore Tod Changs : _— Il
© Siop Spindle. Wi for Cpcle Start. ~ Statup Modals- General Configuration
 #utoTool Changes T UsslnitSting on ALL 'Resets" I” Zi2 250 on Dulput #6 I Disable Gouge/Concavity Checks
- — ~ | Iniialization Str ¥ Home Sw. Safety ™ 504 Dwellinms
ol GHl o I Use WatchD
Unchecked for Linear | Lookdhead |20 Lines se atc. 00$
P Adsisis Angular - Motion Mode - ™" Ignote M calls while loading I Debug This Run
: & ConstantVelocty  © ExactStop I~ M3 Execute alter Block [¥ Enhanced Pulsing
¥ Bfsasis Anguls L r I~ Allow'\Wave Fies
UIDP Pendent Control
W Csoris Anguix ~ Distance Mode —— - I} Mode- - - I~ Alow Speech
(= Absohite (" Inc | Absolte & Inc Fun Macro Pump
Pom End or M30 or Rewind L L ! I ChargePurp Onin EStop [~ SetCharge Pump to Skhz —l.nasetSlndby
I~ Tum off al outputs i Agtive Plans of Movement | ¥ Persistent Jog Mode 'l: :SGF:ETF'LETZOHDWI Trigget
" E-Stop the system | R 2 Xz | [V FeedOverRide Persist o e
V¥ Perforn G321 [™ No System Menu in Mach3 [10 Tum Manual Spindle Incr
™ Remave Tool Offset Jog Increments in Cycle Mode ¥ Use Key Clicks
' Rladus Comp Off Z ™ Home Slave wih Master Axis Ito L AA G
' Tun Off Sprde Postion 1 [1 I Inchide TLO inZ fiom G31 £V Control
o ¥ Lock Rapid FAO to Feed FRO [™ Plasma Mode e 5
MO1 Control oo Fotational 1| [ C¥Dist Tolerance | s
W Stop on M1 Command I_1 ™ Fot 380 rallover [~ G100 Adaptive NurbsCY
Serial Qutput se 999 to :$ I~ Ang Short Rot on GO [~ Stop OV on angles » 10 Degress
] : 01 ; L
ConPot B [1~ BaudRate 3500 hdcaloa - ¥ Rotational Solt Limits | Asis DRO Properties
@ 8B Slop 7B 2Stp Continous Jog I Sereen Contiol ! [ Tool Selections Persistent.
section. 10.1_ I Hi 9 Optional Ofsel Save
Program Salely 001 HiRes Seisans pt
¥ Boxed DRO's and Graphics [V Pessistert Diisets
I~ Program Safely Lockout [o:001 I~ AutoSeiser Enaige I¥ Pessistert DROs
Thés dizables peogram tranalation whis the Position 10 {0.0001 ¥ Flash Erors and comments. I~ Copy G54 from 659.253 on staitup
Extemal Activation 1 input is activated | |

0K --I

5.6.6.1. C4u hinh Logic Chung, Cét 1

G20/G21 Control: Néu chon "Lock DROs to setup units", mac du G20 va G21 sé
thay d6i cach cactir X, Y, Z v.v. duoc hiéu (inch hay milimet), cdc DRO s& ludn hién thi
theo hé théng don vi da thiét |ap.

Tool change: N&u chon "Ignore Tool Change", yéu cau thay d6i céng cu M6 s& bi
b6 qua. Néu khéng chon, M6 s& goi macro thay ddi cong cu M6.

Né&u chon "Stop Spindle, Wait for Cycle Start", yéu cau thay ddi céng cu M6 s&

dirng truc quay va cho khéi dong lai thi cong.

Né&u chon "Auto Tool Changer", cdc macro M6Start/M6End s& duoc goi.

Angular properties: Mot truc dwoc danh dau [a géc sé dugc do bang do (tic 1a
G20/G21 khdng thay d6i cach hiéu cac tir A, B, C). Néu A, B hodc C khdng dwoc chon,
truc d6 sé dugc do bang don vi tuyén tinh gidng nhu X, Y, Z.

Program end or M30 or Rewind: Pinh nghia hanh dong s& dién ra khi két thuc

hodc quay lai mét chuong trinh phan tlr. Can than: Trudc khi chon cadc muc dé xéa bu
trir va thuc hién G92.1, ban nén chac chan hiéu rd cach cac tinh ndng nay hoat dong
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dé tranh trudng hop vi tri hién tai cé toa dé rat khic so véi mong doi khi két thic
chuwong trinh.

MO1 Control: Néu chon "Stop on M1 Command", [énh dirng chuong trinh M1
sé duogc kich hoat.

Serial output: Dinh nghia s& c6ng COM va t6c dé baud dé xuat dit liéu ra qua
céng serial. Cong nay co6 thé duoc ghi tir script VB trong mét macro va ¢ thé duoc st
dung dé diéu khién cac chirc ndng déc biét cia may (vi du: man hinh LCD, thay d6i cong
cuy, kep truc, bang tai v.v.).

Program safety: Khi chon, kich hoat Input #1 nhu mot cong tac an toan bao vé nap.
5.6.6.2. Cau hinh Logic Chung, C6t 2

Editor: Chi dinh tén tép cla chwong trinh bién tap s& dugc goi khi nhan ndt chinh
sita GCode. NuUt Browse cho phép ban chon tép phu hop (vi du:
C:\windows\notepad.exe).

Startup Modals: Initialization String: Chi dinh mét tap hop cdc m3 G hop 1&é dé
thiét 1ap trang thai ban dau cla Mach3 khi bat dau. Nhitng ma nay dwoc ap dung sau
cac gid tri d3 duoc thiét 1ap bdi Motion Mode, Distance Mode, 1) Mode, va Active Plane
of Movement (xem duwdi day), vi vdy ching cé thé ghi dé 1én ching. S& dung cac lya
chon ch& d6 & bat ky dau cé thé dé tranh nham 1an. N&u Use Init on ALL "Resets" dugc
chon, thi cdc m3 nay s& duoc ap dung bat ké cach thirc Mach3 duwoc dat lai - vi du: sau
khi c6 diéu kién EStop.

Motion mode: Constant Velocity thiét 1ap G64, Exact Stop thiét 1ap G61.

Distance mode: Absolute thiét [ap G90, Inc thiét [ap G91. Absolute thudng la
ché& d6 “binh thuwong” hodc ché d6 théng dung. H3y than trong néu ban thay déi né
thanh ché do gia tdng. Chon sai ché& d6 lién quan dén chwong trinh GCode cé thé lam
cho duong di cdng cu tréng rat ky la.

I/J Mode: Ban cé thé thiét 1ap cach giai thich | va J trong cdc chuyén déng cung.
Diéu nay dugc cung cap dé twong thich véi cac bd xir Iy hau ky CAM khéac nhau va dé
mo phong cdc bd diéu khién mdy khac. Trong ch& dd Inc 1), 1 va J (diém trung tdm) duoc
giai thich 1a twong d6i so véi diém bat dau cla mot cung theo dinh dang trung tam.
Diéu nay tuong thich véi NIST EMC. Trong ché dé Absolute 1J, | va J |a toa dé cta diém
trung tdm trong hé toa dé hién tai (nghia la sau khi dp dung céc phép dich chuyén, céng
cu va G92). Néu cac hinh tron ludn khéng hién thi hodc cat ding (déc biét 1a khi ching
qud I&n néu ching & xa goc), thi ché d6 1) khéng twong thich véi chuong trinh phan
cla ban. Ldi trong cai ddt nay 1a nguyén nhan phé bién nhat gay ra cau hdi tir ngudi
dung khi c& gang cat hinh tron.

ActivePlane: X-Y thiét |ap G17, Y-Z thiét 1ap G19, X-Z thiét 1ap G18.

Jog Increments in Cycle Mode: Nut Cycle Jog Step sé& lan lwot tai cac gia tri tur
danh sach nay vao Step DRO. Diéu nay thuong thuan tién hon so vai viéc nhap gia tri
vao Step DRO. Nhap gia tri dac biét 999 dé chuyén sang Cont Jog Mode. Danh sich luén

94 | Page



c6 10 muc. Khi da dé&n cudi danh sach, né s& quay lai dau danh sach. Mot chudi céc gia
tri c6 thé duwoc sao chép dé dién day di 10 muc can thiét trong danh sich.

5.6.6.3. C4u hinh Logic Chung, Cét 3

Shuttle Wheel Setting: Shuttle Accel diéu khién dd phan hoi cia Mach3 déi véi
MPG khi né duoc sir dung dé diéu khién viéc thyc thi cdc dong GCode. Shuttle Accel
cling dwoc st dung bdi Backlash.

General Configuration: Z 1a 2.5D trén output #6, néu duogc chon, diéu khién
Output #6 phu thudc vao vi tri hién tai trong hé toa dd chuong trinh cta truc Z. Néu Z
l&n hon 0.0, Output #6 s& dwoc kich hoat. Ban phai céd mét truc Z dwoc ciu hinh dé st
dung tinh ndng nay, nhung cac dau ra Step va Direction cla né cé thé dugc ciu hinh
vao modt chan khdng tén tai, vi du: Chan 0, Céng 0.

Home Sw Safety, néu duoc chon, s& nglrng chuyén déng ca mot truc trong qua
trinh homing néu cdng tac home d3 dwoc kich hoat. Piéu nay hitu ich dé tranh hu héng
co khi trén mdy ma st dung chung cdng tac gidi han & ca hai dau cia mét truc véi cong
tac Home.

LookAhead xac dinh s6 dong GCode ma b thdng dich cé thé lwu vao bo dém dé
thuc thi. Thong thuwang khdng can diéu chinh.

Ignore Mcalls while loading v6 hiéu hda viéc thyc thi [énh M trong khi GCode
dang dugc théng dich dé vé dudng di cong cu. Mot s6 1énh M lam nhitng viéc nhu khoi
dong truc khuyu, bat may bom dau, v.v., nhitng diéu nay chi nén thuyc thi khi chwong
trinh phan thuc sy duoc chay.

M9 Execute after Block lam cho mét khdi chira 18nh M9 thuc thi Iénh M9 cudi
cung. Lénh M9 tat chat lam mat. Mot s& bod x& ly hau ky viét mot dong nhu: M9 GO1
X##, co thé thue hién cat. Néu M9 bj tat khi né dwoc nhin thay, thay vi vao cudi khdi,
lan cat cudi cung s& dwoc thue hién ma khdng cé chat lam mat.

UDP Pendent Control Tuy chon OEM d&c biét cho bd diéu khién pendant qua
Ethernet. Hau hét ngudi dung cé thé bd qua.

Run Macro Pump, néu dugc chon, sé tim kiém tép MacroPump.mls trong thu
muc macro cho ho so hién tai va s& chay né mdi 200 mili gidy khi khéi dong.

Charge pump On in EStop, néu duwoc chon, sé gilt tin hiéu charge pump (hodc
tin hiéu) ngay ca khi EStop duwoc phat hién. Diéu nay la can thiét cho logic clia mot so
bang mach breakout.

Persistent Jog Mode, néu dwoc chon, s nhd ché dé Jog ban d3 chon gilra céc
lan chay ctia Mach3Mill.

FeedOverride Persist, néu dugc chon, sé gilr ty |1& feed override d3 chon khi két
thdc chwong trinh phan.

No System Menu in Mach3, néu duoc chon, s& loai bd thanh lya chon menu
khoi Mach3. Diéu nay cé thé hiru ich trong mdi trudng sdn xuat dé ngan chdn thay doi
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khong duwoc phép trong cac tham sé ciu hinh clia Mach3. Tuy chon nay sé cé hiéu luc
khi ban khé&i déng lai Mach3. Hay can than khi chon tly chon nay! N6 s& ngén ban thay
d6i bat ky tham s nao trong cdu hinh Mach3. H3y chc chan rang ban cé cach dé kich
hoat lai thanh menu néu can. Mot cach 1a thay thé tép cau hinh XML ctia ban bang ban
sao mdi, nhuwng diéu nay s& thiét 1ap lai tat cd cdc tham s6 ciu hinh khac.

Use Key Clicks, néu dwoc chon, sé kich hoat &m thanh nhap chuét cho viéc nhap
dit liéu vao DROs va MDI. (Chuwa duoc trién khai trong phién ban hién tai cia Mach3.)

Home Slave with Master Axis, néu dugc chon, s&é home ca hai ddng co ciia mét
cdp master/slave cing mot ltc. Tuy nhién, diéu nay sé khéng thuc hién viéc chinh thang
truc.

Include TLO in Z from G31, néu duwoc chon, s& bao gbm d6 léch céng cu trong
dir liéu do.

Lock Rapid Feed FRO to Feed FRO, néu dugc chon, s& ap dung bat ky ty 1& feed
override nao ban thuc hién déi vdi tdc do6 nhanh (1én d&n 100% cla téc dé tinh chinh
ddng co) cling nhu déi véi téc dé feed chuan.

Rotational: Rot 360 rollover, néu duoc chon, s& do truc quay theo mo-dun 360
(0 dé&n 360 roi bat dau lai tir 0). NEu khdng, nd s& tiép tuc dém lén (vi dy, hai vong quay
sé la 720).

Ang Short Rot on GO, néu duoc chon, sé lam cho b3t ky truc quay nao xt ly vj tri
cho trudc nhu mot géc theo moé-dun 360 dd. Cac chuyén dong sé theo dudng di ngdn
nhat dén vi tri d6. Vi du, néu truc quay & 0 d6 va cé yéu cau quay dén 359 df, no sé
quay -1 thay vi +359.

Rotational Soft Limits, néu dwgc chon, s& dp dung cac cong tac gidi han phan
mém cho céc truc quay.

Screen Control: Hi-Res Screens, néu dwgc chon, s& v& lai man hinh hai lan dé
giup loai bé hién twgng rang cwa. Chi st dung tinh ndng nay néu ban cé card d6 hoa
tdt va mdy tinh nhanh.

Boxed DROs and Graphics, néu duoc chon, s& v& mot dudng vién nhd xung
quanh GCode, MDI, va duong di cong cu, cung mot canh nhd nhd 1én xung quanh DRO.

Auto Screen Enlarge, néu duwoc chon, sé lam cho Mach3 phéng to bat ky man
hinh nao, va tat ca cac doi twong trén do, néu né cé it pixel hon ché dé man hinh hién
tai cla PC, dam bdao rang ndé s& l1ap day toan bo dién tich man hinh.

Flash Errors and comments, néu duoc chon, s& lam cho bat ky thong bdo 16i va
binh luan nao hién thj s& nhap nhay.
5.6.6.4. Céu hinh Logic Chung, C6t 4

Inputs Signal Debouncing/Noise Reduction: Debounce interval/Index
Debounce: Xac dinh s6 xung Mach3 ma céng tac phai 6n dinh trong thoi gian dé dé tin
hiéu clia né duoc coi la hop 1é. Vi du, néu mot hé thong chay & 35.000 Hz, 100 sé tao
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ra khoang thoi gian debounce 3 mili gidy (100 35000 = 0,0029 gidy). Xung Index va cac
dau vao khac coé cai dat doc lap.

General Configuration (tiép tuc tir Cot 3): Disable Gouge/Concavity checks, néu
khong dugc chon, Mach3 sé kiém tra trong qua trinh bu dao (G41 va G42) xem dudng
kinh dao cé qué lén dé cat cac “géc trong” ma khong lam hong vat liéu khong. Panh
dau 6 nay dé vd hiéu hda canh bao.

G04 Dwell param in Milliseconds, néu dwoc chon, 1énh G4 5000 s& tao thoi gian
chd 5 gidy khi dang chay. Néu diéu khién khéng dwoc chon, gia tri chd s& duogc tinh
bang gidy. (G4 5000 s& tao thdi gian chd 1 gio 23 phut 20 giay.)

Use WatchDogs, néu dugc chon, sé kich hoat EStop néu Mach3 cé vé khéng
chay dung cach. Ban cé thé can bd chon né néu gip phai EStop ngau nhién trén cac
may tinh cham vdi cac tac vu nhu tai Wizard.

Debug this Run, néu duoc chon, sé cung cap thém thdng tin chan dodn cho nha
thiét k& chuong trinh. ArtSoft USA cé thé yéu cau ban bat tuy chon nay khi yéu cau ho
tro.

Enhanced Pulsing, néu dugc chon, s& ddm bao dd chinh xac tdi da cta céc xung
thoi gian (va do d6 la d6 muot ma cha céc drive stepper) véi diéu kién tiéu tén thém
thoi gian bd x& ly trung tdm. Ban nén chon tuy chon nay.

Allow Wave files, néu dugc chon, s& cho phép cac tép 4m thanh Windows .WAV
duwoc phat badi Mach3. Diéu nay cé thé dwoc si dung, vi du, dé thdng bao 16i hodc yéu
cau su cha y tir may.

Allow Speech, néu duoc chon, s& cho phép Mach3 st dung Microsoft Speech
Agent dé thong bao cac tin nhan hé théng va van ban tro gidp “chudt phai”. Xem tuy
chon Speech trong Control Panel ciia Windows dé cau hinh giong ndi si dung, téc d6
noi, v.v.

Set charge pump to 5kHz - Laser Stndby, néu dwoc chon, tin hiéu charge pump
hodc céc tin hiéu s& c6 tan s6 5 kHz (cho twong thich véi mét sé laser), thay vi tin hiéu
chuan 12.5kHz.

Use OUTPUT20 as Dwell Trigger, néu duoc chon, s& bat Output 20 mdi khi Dwell
duoc kich hoat.

No FRO on Queue, néu dugc chon, sé tri hodn viéc dp dung feed rate override
cho dén khi hang doi cac Iénh chd duoc thyc thi hét. Diéu nay ddi khi 1 can thiét dé
trdnh vuot qua téc d6 hodc gia tdc cho phép khi tang FRO trén 100%.

Turn Manual Spindle Incr: Hop nay cho phép ban nhap d6 tidng hodc giam téc
dd quay truc chinh (RPM) bang cach s dung cac nut OEM 350 va 351.

Spindle OV increment: Hép nay cho phép ban nhép ty |1é phan tram tdng hodc
giam t6c dd quay truc chinh (RPM) bang céch s dung cac nut OEM 163 va 164.
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CV Control: Plasma Mode, néu duoc chon, diéu khién cach Mach3 thyc hién cac
chuyén dong téc d6 khong d6i d& phu hop vdi cac dic tinh cia may cat plasma. N6
thuc hién chdng 1Un va c6 gdng khong lam tron géc trong mot s6 trwdng hop. Hau hét,
ArtSoft USA khuyén ban khéng chon tuy chon nay trir khi mdy cla ban cé gia toc rat
kém va do phan gidi budc thap.

CV Dist Tolerance cho phép ban xac dinh sai s6 theo ddi cho phép khi hoat ddng
trong ché& dé téc do khong ddi. Dieu nay s& anh huwdng dén do tron cac géc. Dat gid tri
nay cao s& cho phép di chuyén nhanh hon nhung tang do tron.

G100 Adaptive NumbsCV (Loi thoi).

Stop CVon angles > n CV c& gang duy tri tdc d6 khdng d6i trong sudt tat ca cac
chuyén déng gdc hodc cung tron trong khi tuan tha tham sé gia téc. Piéu nay la khong
thé trong mot s6 chuyén déng, va tuy chon nay cho phép ban chi dinh lwong chuyén
ddng gdc cho phép trong ché dd CV truwdce khi ty ddng chuyén sang ché d6 Exact Stop.
Dat gia tri nay 1a 90 do thudng 1a mot su can bang tét.

Axis DRO Properties: Tool Selections Persistent, néu duoc chon, s& nhé céng cu
da chon khi tat Mach3.

Optional Offset Save, néu dugc chon, sé yéu cau xac nhan ban thuc sy mudn
lwu bat ky thay d6i nao dwoc yéu cau trong Persistent Offsets.

Persistent Offsets, néu dwoc chon, sé lwu cac offset cong viéc va cdng cu vao cac
bang vinh vién ban d3 chon gilta cac 1an chay Mach3Mill. Xem thém Optional Offset
Save.

Persistent DROs, néu dwgc chon, cdc DRO truc sé co cac gid tri gidbng nhu khi
Mach3 duoc déng lai khi khéi dong. Lwu y rang cdc vi tri clia cac truc vat ly khdng cé
kha ndng dwoc lwu néu mdy cong cu bi tat ngudn, dic biét Ia khi s dung drive micro-
stepper.

Copy G54 from G59.253 on startup, néu dwgc chon, sé khdi tao lai gid tri offset
G54 (tire la offset cong viéc 1) tir gid tri offset cong viéc 253 khi Mach3 duoc khéi dong.
Chon tuy chon nay néu ban mudn G54 ludn 1a moét hé toa dd ¢d dinh (vi du: hé toa do
mdy) ngay ca khi ngudi dung trwdc cé thé d3 thay ddi nd va lwu mot b gia tri khdng
chuan.

5.7. Cach Théng Tin H6 So Buoc Luu Tri

Chu y: ArtSoft USA KHONG KHICH LE ban tao cac profile cla riéng minh bang
cach sao chép mot trong céc profile mac dinh dwoc cung cap. Néu lam nhu vay, ban sé
khong thay d6i cac profile mdc dinh khi cau hinh Mach3. Bang cach nay, cac profile mic
dinh s& luén c6 san dé& ban sir dung nhuv mot diém khdi dau da biét.
Ngoai ra, viéc tao cac profile cla riéng ban sé& gitp gitt cho théng tin cdu hinh cta ban
khong bi ghi dé néu ban cai dat ban cdp nhat Mach3. Néu ban stra ddi céc profile mac
dinh dwgc cung cdp (Mach3Mill hodc Mach3Turn), ching sé bj ghi dé bdi qua trinh cép
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nhat chuong trinh... va ban s& mat tit ca cac cai dat cia minh. Tham khao phan 2.3,
Mach3 Profiles.

Khi chwong trinh Mach3.exe duoc chay, nd s& yéu cau ban chon file Profile dé
s&r dung. Cac profile thwong ndm trong thw muc Mach3 va cé phan mé rong 1a XML.
Ban cé thé xem va in ndi dung cla cac file Profile bang Internet Explorer hodc trinh
duyét web khéc. (XML 1a mét ngdén ngilt ddnh dau duwoc sir dung trén cac trang web.)

Trinh cai d3t chwong trinh Mach3 thiét 1ap cac shortcut dé chay Mach3.exe véi
cac Profile mac dinh cho May Tién va Mdy Phay (ttc la Mach3Mill va Mach3Turn). Ban
c6 thé tao cac shortcut cla riéng minh, moi shortcut véi mot Profile khac nhau, vi vay
mot may tinh cé thé diéu khién nhiéu may cdng cu. Diéu nay rat hitu ich néu ban cé
hon moét may va ching yéu cau cac gid tri khac nhau cho viéc diéu chinh déng co, hodc
c6 cac sap x&p cong tac gidi han va home khac nhau.

Ban cd thé chay Mach3.exe (si dung shortcut Mach3Loader) va chon tir danh
sach cac profile cé san, hodc ban cé thé thiét 1ap thém cac shortcut chi dinh profile dé
str dung.

Trong mdt shortcut, profile can tai s& duwoc chi dinh trong déi s6 “/p” trong
Target cta thudc tinh shortcut. P& xem vi du, kiém tra thudc tinh cda shortcut
Mach3Mill. Ban cé thé lam diéu nay bang cach nhap chudt phai vao shortcut va chon
Properties tr menu.

File .XML ctia mot profile cé thé dugc chinh stra bang mét trinh chinh slra bén
ngoai nhu Notepad, nhwng ban rat manh mé duwoc khuyén cdo khong lam diéu nay trir
khi ban hiéu ré y nghia cla tirng muc trong file. Mot s6 ngwdi dung da gdp phai nhirng
hiéu &ng rat ky la khi cac file bi dinh dang sai. Lwu y rang mot sd thé (vi du nhu giao
dién man hinh) chi dugc tao ra khi mot gia tri mac dinh tich hop bi ghi dé thong qua
cdc menu cta Mach3. An toan hon nhiéu khi s&r dung cdc menu cau hinh cla Mach3 dé
cap nhat cac profile XML.

Khi mot profile mdi dugc tao, mot thu muc dé lwu trit cdc macro cla né s& duoc
tao ra. Néu ban dang “sao chép” tr mét profile cé cdc macro tuy chinh, ban can can
than sao chép b4t ky macro tuy chinh nao vao profile mai.

5.8. Ghi chép thiét 1ap cdia ban
Ban cd thé st dung Bang 5-5 va Bang 5-6 dé ghi lai cc cai d3t ban d3 thuc hién.
Bdng 5-5: Ghi lai cdc cai dat Output Motor cua ban ¢ dédy

‘Signal HEnabIed HStep Pin # HDir Pin # HDir Low Active HStep Low Active HStep Port HDir Port
X Axis_| | | | H | H

|
|
wads | | | | | | L
|
|

Zads | | | | | | |
A | | H H | | |
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‘Signal HEnabIed HStep Pin # HDir Pin # HDir Low Active HStep Low Active HStep Port HDir Port ‘

caxs | | | | |
[Spindie | | H \l |
Bdng 5-6: Ghi lai cdc cai ddt Input Signal cua ban ¢ déy
|Signa| HEnabIed HPort # HPin # HActive Lo HEmuIated HHotkey ‘
X+ | | L | | |
X - | | L | | |
X Home | | L | | |
Y+ | | L | | |
Y- | | L | | |
Y Home | | L | | |
z++ | | L | \l |
z- | | L | | |
2 Home | | L | | |
A+ | | L | H |
A- | | L | | |
A Home | | L | | |
B+ | | L | | |
B | | L | | |
B Home | | L | | |
c++ | | L | | |
c- | | L | H |
IC Home | | L | | |
Input #1 | | L | | |
Input #2 | | L | \l |
Input #3 | | L | | |
Input#a | | L | | |
[Probe | | L | | |
Index | | L | | |
Limitowd | | L | | |
[Estop | | L | | |
THC On | | L | \l |
THC Up | | L | | |
THCDown | | L | \! |
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Phuc luc A. Piéu Khién Chiéu Cao Mé Cat
plasma trong Mach3

Co mot sé cai dat, dén LED va DROs anh hudng dén viéc s&r dung plasma va diéu
khién chiéu cao dét (THC) trong Mach3. Bang A-1 liét ké cac diéu khién nay va anh
hwdng cta ching dén hanh vi cia chwong trinh trong qua trinh chay.

Bdng A-1: Piéu khién chiéu cao dét trong Mach3

Muc Y nghia Gia tri
X 1n Toc d6 Z nhanh tir 0-

DRO #25 T8c d6 THC L00%
IDRO #27 Istra chira THC t6i da chieu cao t6i da |
IDRO #65 Istra chiva THC t6i thiéu chiu cao t6i thiéu |
‘DRO #26 HSCra chita THC hién tai Hsﬁ'a chira hién tai |
‘DRO #177 HTh(‘)’i gian tri hodn khi d6t thing H |
ILED #35 lchi bao THC Bat/Tét [ |
ILED #36 [Tin hiéu THCON (dé6t 8n) [Tinh trang |
ILED #37 [Tin hiéu THC LEN [ |
ILED #38 ITin hiéu THC XUONG [ |
INUT #123 Ipieu khién THC Bat/Tét H |
INUT #124 IHiéu chinh THC - D3t Z v& vi tri hién tai D3t lai stra chira |
NUT #379 th(:(;l'tHhCGring:‘aiaknhg:\ugcc)é THCMODE (stra chita Z
INUT #380 T4t ché do trén [ |

Ghi chu:

e B4t truc chinh s& dat slra chita THC vé sé khéng. Cac budc Min/Max sau d6 sé
c6 hiéu lyc twr vi tri Z hién tai.

e Chi cac phién ban cé ban quyén mdi cé thé bat ché& do THC.

e Khi & ch& d6 THC, chuyén dong sé khong bat dau cho dén khi tin hiéu THCON
(Torch OK) tr& thanh hoat ddng. Chuyén déng cé thé bi tri hodn bdi thoi gian tri hoan
dot thung.

e Thoi gian tri hodn dét thing yéu ciu hé thdng khéng di chuyén cho dén khi sé
giay tri hodn ké tir khi truc chinh (d4u cat) dwoc bat.

e Cai dat Tat tw dong dau cat/spindle trong cau hinh sé rdt ngan thoi gian tri
hoan khi cat canh, va cling tw dong tat dau cat néu chuyén dong dirng lai.
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