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ngudn tai liéu da duoc liét ké trong danh muc céc tai liéu tham khao.
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MO PAU
1. Ly do chon dé tai

Ngay nay véi sy phat trién cia cudc cach mang cong nghiép 1an tha 4 da gitp su
séng tao ctia con nguoi tré thanh hién thyc. Cac linh vuc cua cudc song déu ap dung
nhitng thiét bi tu dong hda va duong nhu nhin dau trong gia dinh ching ta ciing ¢6 cac
thiét bi dién, dién ti. Nganh cong nghé ky thuat dién, dién tir da tao chd dung va
khing dinh dugc tam quan trong cta minh ddi véi nhu cau caa con ngudi va xa hoi.

Véi nhitng tng dung cho cac hé théng nhing ngay cang tro nén phd bién: T
nhitng tng dung don gian nhu diéu khién dén giao thong, dém san pham trong mot
day chuyén san xuét, diéu khién toc d6 dong co, thiét ké mot bién quang co dung Led
ma tran, mot ddng hd thoi gian thuc... Bén cac tng dung phic tap nhu hé thng didu
khién robot, vii try, may bay khéng ngudi 1ai, nang lwong nguyeén ti... Cac hé thong tu
dong trude day sir dung nhiéu cong nghé khac nhau nhu cac hé thong tu dong hoat
dong bang nguyén Iy khi nén, thuy luc, role co dién, mach dién tir s6, cac thiét bi may
mac tu dong bang cac cam chét co khi. Céc thiét bi, hé théng nay c6 chirc nang xu ly
va muc do tu dong thap so véi cac hé théng tu dong hién dai duoc xay dung trén nén
tang cua cac hé thong nhing.

Trong d¢ tai, myc tiéu trude tién ma em hudng téi 1a ché tao dugc mé hinh may
CNC hoat dong 6n dinh vai sai s6 nho, sau d6 em huéng téi khac phuc dao dong, sai
sb va nang cao tinh ty dong caa may...

Qua day, véi nhiéu vu diém cta may CNC va xu thé lya chon dong vi diéu khién
phU hop véi nhiéu ang dung khac nhau nén trong dé tai nay, dudi sy huéng dan cua
Thay Nguyén Trong Céc, em dé xuat huéng nghién ctu: Nghién cizu, #ng dung PLC
FX3U-40MT diéu khién dong co servo may CNC trong coéng nghiép.

2. Muc tiéu nghién ciru

Nghién ctu, thiét ké ché tao bo diéu khién may CNC cong nghiép nham thay thé
stre lao dong ctia con ngudi, tiét kiém duoc chi phi va dat ning suit cao.
3. Ngi dung nghién ciru

- Nghién ciru tong quan vé may CNC.

- Gidi thiéu chung va lua chon cac loai linh Kién dién tur trong mach.

- Nghién ciru phan mém Mach3 CNC, Wizad, LazyCam.

- Lip dat, van hanh chay tht, hiéu chinh céc théng sé.

4. Poi twong nghién ciru
Ung dung PLC FX3U-40MT diéu khién dong co servo may CNC.

Hoc vién: Vii Hoang Trung 1 Chuyén nganh: Ky thudr Dién tir
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5. Phwong phép va pham vi nghién ciu

Nghién ctu ly thuyét: Trén co sé nghién ctu, phan tich céc tai liéu ¢ trong va
ngoai nude, dé xuat huéng nghién cau, thiét ké bo diéu khién may CNC cong nghiép
sir dung vi diéu khién PLC.

Nghién ctu thuc nghiém: Thir nghiém bo diéu khién may CNC cong nghiép st
dung vi diéu khién PLC FX3U-40MT.
6. Cau truc luan vin

M¢ dau

Chuong 1: Téng quan vé may CNC.

Chuong 2: Thiét ké bo diéu khién may CNC trong cong nghiép.

Chuong 3: Lap trinh diéu khién, thyc nghiém md hinh CNC.

Két luan va kién nghi.

Tai liéu tham khao.

Hoc vién: Vii Hoang Trung 2 Chuyén nganh: Ky thudr Dién tir
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CHUONG 1. TONG QUAN VE MAY CNC

1.1. Lich sir phat trién

CNC (Computer Numerical Control ) c6 tién than 13 may NC (Numerical
Control) 1a cac may cong cu ty dong dya trén tap 1énh dugc ma hod baoi cac con sb, cac
chit céi, cac ky tw ma bo xur Iy trung tim c6 thé hiéu dugc. Nhitng 1énh nay dugc didu
ché thanh céc xung ap hay dong, theo d6 diéu khién cac motor hodc cac co cau chip
hanh, tao thanh cac thao tic ciia may. Nhitng con s, chir cai, ky tu trong tap lénh ding
dé biéu thi khoang cach, vi tri, chirc ning hay trang thai dé may c6 thé hiéu va thao tac
trén phoi.

Hinh 1.1 — Mdy choi piano ding bia duc 16.

NC dugc sém stir dung trong cdch mang cong nghi¢p, vao ndm 1725, khi cac
may dét & Anh sir dung cac tdm bia duc 16 dé tao cac hoa van trén quan do. Tham chi
som hon nita, nhitng chiéc may danh chudng ty dong duoc st dung ¢ nha thd 16n chau
Au va m6t s6 nha the ¢ Hoa Ky. Nam 1863, mdy choi piano dau tién ra doi (H1.1). N6
dung cac cudn gidy duc 16 sin, dya vao cac 18 thung d6 dé tu dong dicu khién céc
phim an.

Nguyén 1y ctia san xuat hang loat, duoc phat trién boi Eli Whitney, di chuyén
d6i nhiéu coéng doan va chic ning thong thuong phai dua trén ki ning cia tho th
cong nay duoc lam trén may. Khi nhiéu may chinh x4c hon ra doi, hé théng san xut
hang loat nhanh chéng duoc nén cong nghiép chip nhan va dua vao dé san xuit mot sb
lugng 16n cac chi tiét giéng hét nhau. O ntra sau cua thé ki 19, mot lugng 16n cac may
cong cu ra doi dung trong hoat dong gia cong kim loai nhur may cat, may khoan, may
can, may mai. Ciing véi nd, cac cong nghé diéu khién bang thuy luc, khi nén, bang
dién ciing dugc phat trién, diéu khién chuyén dong doi hoi su chinh xac tré nén dé

dang hon.
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Nam 1947, khong luc Hoa Ky thiy rang su phirc tap trong thiét ké va hinh dang
clia cac chi tiét may bay, nhu canh quat cua truc thing hay cac chi tiét ciia dau phong tén
lira chinh 14 nguyén nhan khién cho cac nha san xuat khong giao hang dung hen. Khi do,
John Parsons, Parsons Corporation, thanh phd Traverse, bang Michigan di bat dau
nghién ctru vé6i ¥ twdng vé mot chiée may cong cu co thé thao tac & moi goc do, sir dung
dir liéu s6 dé diéu khién chuyén dong cua may. Nam 1949, USAMC giao cho Parsons
mot hop ddng phat trién NC va phuong phap ting toc trong san xuét. Parsons sau d6 di
chuyén thau lai cho phong thi nghiém Servomechanism — dai hoc Massachusetts
Institute of Technology (MIT). Nam 1952 ho da thanh cong véi chiéc may c6 dau cat
chuyén dong 3 chiéu. R4t nhanh sau d6, hau hét cic nha san xuat may cong cu déu cho
ra cac may NC. Nam 1960, tai trién 1dm may cong cu & Chicago, hon 100 may NC da
duogc trung bay. Hau hét cac may nay déu gibng nhau ¢ nguyén tic diéu khién vi tri
diém - diém. Nguyén 1y ctia may NC duogc thiét 1ap mot cach vimg chai.Tur day, NC
duoc cai tién nhanh chong trong céng nghiép dién tir dé phat trién cac san phim moi.
Céc bd diéu khién tré nén nho hon, dang tin cdy hon va ré hon. Su phat trién cua céc
may cong cu, cac b didu khién khién cho ching duoc sir dung nhiéu hon.

Cho t&i ndm 1976, nhitng may NC diéu khién hoan toan tu dong theo chuong
trinh ma cac thong tin viét dudi dang sd da duogc sir dung rong rai. Ciing vao nam do,
nguoi ta dd dwa mot may tinh nho vao hé théng diéu khién may NC nham mé rong dic
tinh diéu khién va mo rong bd nhé cua mdy, cac may nay dugc goi la cac may CNC
(Computer Numerical Control). Va sau do, cac chiic nang tr¢ giip cho qua trinh gia
cong ngay cang phat trién. Vao nam 1965, hé thong thay dao ty dong duoc dua vao st
dung, ndm 1975 thi hé théng CAD — CAM — CNC ra doi. Nam 1984 thi d6 hoa may
tinh phét trién, duoc tng dung dé mo phong qua trinh gia cong trén may cong cu dicu
khién sb.

Nam 1994, Hé¢ NURBS (Not uniforme rational B-Spline) giao dién phan mé
CAD cho phép md phong duoc xac bé mit ndi suy phirc tap trén man hinh, déng thoi
nd cho phép tinh todn va dua ra cac phuong trinh toan hoc mé phong cac bé mat phirc
tap, tur d6 tinh toan chinh xac dudng noi suy voi do min, do sdc nét cao.

Cho dén ngay nay, ngudi ta con tng dung cong nghé nano vao hé théng diéu
khién may CNC. Nam 2001 hang FANUC da ché tao hé diéu khién nano cho may
CNC, mé ra mdt trang méi vé cong nghé ché tao may cong cu.

1.2. Phan loai va cong dung
Véi nhitng chiéc may cong cu trude day, ludn phai c6 ngudi dimg bén may dé

diéu khién cac hoat dong cua mdy. Nhitng loai nay dd mét dan wu thé khi may NC ra
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do1, nguoi diéu khién khong con phai diéu khién cac chuyén dong ciia may nita. O cac
may cong cu truyén thong, chi c6 20% thoi gian hoat dong 1a dé gia cong vat liéu. Khi
thém phan diéu khién dién tir thi thoi gian gia cong di ting 1én 80%, tham chi cao hon.
Ddng thoi ciing giam bat thoi gian dé dich chuyén dau cit dén vi tri yéu cau.

Trudc day, cac may cong cu dugc san xuit sao cho cang don gian cang tot dé
giam gia thanh. Ciing boi gia nhan cong ting 1én, nhitng chiéc may tt hon véi bd didu
khién dién tir ra doi, khién cho nén céng nghiép c6 thé cho ra nhitng san pham tt hon
v6i gia ca phai ching hon nhim canh tranh v6i nhitng nén céng nghiép nudc ngoai.

NC dugc st dung trén tt ca cic may cong cu, tir don gian nhat dén phirc tap
nhat. Nhitng chiéc may thong dung nhéat 1a may khoan thang don tryc, may tién, may
phay, trung tam tién, trung tdm co khi da nang.

1.2.1. Mdy khoan théing don truc:

Mot trong nhitng may NC don gian nhat 1a may khoan don truc. Hau hét cac

may khoan déu duoc 1ap trinh trén 3 tryc:

a) Truc X diéu khién ban mdy di chuyén sang trai hodc sang phai.

b) Truc Y diéu khién ban may tién hoic lui.

¢) Truc Z diéu khién chuyén dong 1én xudng ciia miii khoan.

1.2.2 May tién:

La mot trong nhitng chiéc may c6 hiéu qua nhat, dic biét co y nghia trong viéc gia
cong cac khoi tron. May tién dugc 1ap trinh trén 2 truc:

a) Truc X diéu khién chuyén dong doc cua dau dao, vao hay ra.

b) Truc Z diéu khién chuyén dong ctia mau vat tién vao hay rdi khoi bé do.

Hinh 1.2 — May ti¢n
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1.2.3. May phay: (H1.3)

May phay ludn 1a loai may da nang nhat dugc dung trong cong nghiép. Cac
cong ning nhu phay, vat, cit goc, khoan, doa chi 1a mot vai chirc ning ma may phay
¢6 thé dam nhiém.

May phay thuong dugc 1ap trinh trén 3 truc:

a) Truc X diéu khién ban may chuyén dong sang trai, phai.

b) Truc Y diéu khién ban mdy tién hay lui.

¢) Truc Z chuyén dong thang dimg cua dau dao.

+Z

| ==

+Y'

Hinh 1.3 — May phay dirng.
1.2.4.Trung tdm gia cong tién:

Trung tam gia cong tién (Turning Center) ra doi vao gitra thap nién 60 sau khi
nhom nghién ctru chi ra rang 40% céc loai gia cong kim loai 12 dugc lam bang phuong
phap tién. Chiéc may NC nay c6 kha ning 1am viéc v6i do chinh xac cao hon, hiéu
suat cao hon so v6i chiéc mdy tién thong thuong. Trung tim gia cong tién co ban chi
thao tac trén 2 truc:

a) Truc X diéu khién chuyén dong ngang ctia mam cip.

b) Truc Z diéu khién chuyén dong doc ctia mam cip.

1.2.5. Trung tam co khi da nang:
Cd may nay ciing ra doi ciing vao thap nién 60. Pugc tich hop nhiéu tinh ning tai cing

mot dia diém. Nhiéu thao tac gia cong khac nhau trén mau vat c6 thé thyc hién chi véi
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mot 1an cai dit duy nhit. Nho vay ma tde do, ning suit may ting 1én dang ké so véi
nhirng may diéu khién sb thong thuong.
1.3. Nhirng khai niém co ban va phan loai h¢ diéu khién
1.3.1. Khai niém CNC
CNC (Computer Numerical Control) 1a mot dang may NC diéu khién tu dong co su trg
gilip cia may tinh, ma trong d6 cac bo phan tu dong dugc lap trinh dé hoat dong theo
cc su kién ndi tiép nhau véi mot toc do duoc xac dinh trude dé co thé tao ra duoc
mAu vat v6i hinh dang va kich thude yéu cau.
1.3.2. Truc may CNC
DPé c6 thé diéu khién chuyén dong dung cu cit doc theo duong hinh hoc trén bé mat
chi tiét cAn c6 mot méi quan hé gitta dung cu va chi tiét gia cong. Mbi quan hé nay co
thé duoc thiét 1ap thong qua viéc dat dung cu va chi tiét gia cong trong mét hé toa do.
Hé toa do Dé Cac dugc sir dung lam h¢ toa d6 trong may CNC.
Khi d6 khong gian duoc gi6i han boi ba kich thude cua hé toa d6 Pé Cac gin voi may
ma hé diéu khién may c6 thé nhan biét dugc goi 1 ving gia cong.
Tur day, nguoi ta dinh nghia :
* Chuyén dong thiang cta dung cu song song vdi truc hé toa do gin véi may duoc goi
1a tryc thang ctia may.
* Chuyén dong cia dung cu quay xung quanh truc hé toa do gan voi may duoc goi 1a
truc quay cua may.
Qua nhitng nghién ctru cho thay, chi can t6i da 14 truc (truc chuyén dong) dé mo ta bat
ky mot may CNC phirc tap ndo. 14 truc chuyén dong nay duoc chia thanh: 5 truc quay
va 9 tryc thang
- 9 truc thang bao gom :

+ Ba truc th:flng tht nhat : XY, Z

+ Ba truc thang tha hai : U //X, V//Y, W//Z

+ Ba truc thang tha ba : P//X, Q//Y, R//Z

-5 truc quay bao gém :

+ Ba truc quay thir nhat A,B,C. Py 1a 3 truc quay xung quanh cac
truc thfmg X,Y,Z.

+ Hai truc quay thtr hai D va E. Péc trung cta hai truc quay nay la

quay song song vdi truc quay thi nhét A hodc B hodc C hodc mét truc dic biét nao do.
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1.4. H¢ diéu khién ciia may CNC

V& mit tong quat, cic may CNC trong cong nghiép déu dugc diéu khién theo
mot nguyén tdc nhat dinh. Dit liéu diéu khién duoc doc vao tir cac vat mang tin (bang
tu, dia tur, bang duc 16...) hodc tur chuong trinh co san trén may hoac do chinh nguoi
stt dung nhép vao tir giao tiép ban phim. Cac dir liéu nay duoc gidi ma va hé théng
diéu khién xuat ra cac tap lénh dé diéu khién cic co cdu chap hanh thyc hién cac 1énh
theo yéu cau ctia nguoi st dung. Trong khi cac co cdu chap hanh thyc hién cac 1énh
do, két qua vé viéc tuc hién dugc ma hoa nguoc lai va phan hdi vé hé diéu khién may,
cac két qua nay duoc so sanh vé6i cac tip 1énh duge giri di. Sau d6 hé thdng didu khién
c6 nhiém vu bu lai cac sai léch va tiép tuc gui dén céc co cdu chép hanh cho dén khi
thong tin vé két qua thuc hién phan hoi tré lai “khép” voi thong tin duoc giri di.

Nhu vay, ta ¢6 thé n6i hé didu khién may CNC trong cong nghiép 1a mot hé
diéu khién kin (di liéu luu thong theo mot vong kin).
Dé tién cho viéc trinh bay, hé théng diéu khién may CNC co thé dugc chia ra 1a hai

phan: phan cing va phan mém.

Tape Reader Manual Data lnpu!

= Program [
=3

xJL 1]
ko LI

| 5 |

Command

R Doviati
osition — O eviation

Feedback LLLLLLL
Transducer I I/v /\/l | Motor
or Encoder : 7777777

- cg— i+
Machine Table

Hinh 1.4 - Truyén dir li¢u trong vong kin.

1.4.1. Phén cirng hé diéu khién mday CNC
1.4.1.1. Bj xw ly trung tam (CPU)

B6 xtr 1y trung tdim (CPU) 1a mot may tinh nho hodc 14 thanh phan chinh cua
may tinh nao dé (16 bit hodc 32 bit) va mach dién tich hop. Ciu trac ctia CPU bao
gém cac ph@fm tr co ban sau: Phan tir diéu khién, phﬁn tu logic s6 hoc, bd nhé truy cap
nhanh.
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S0 liéu ra
Hinh 1.4 : So dé khéi ciia CPU

* Phan tir diéu khién 1am nhiém vu diéu khién tit ca cac phan(tir cia nd va
cac phan tir khac cia CPU. Xung nhip tir dong hd dua vao diéu khién thuc hién dong
bo hoat dong cua cac phén tur.

* Phan tir s6 hoc 1am nhiém vu hinh thanh cac thuat toén mong [Jmudn trén co
s0 s6 lidu dua vao. Kiéu thuat toan sd hoc 1a cong trir nhan chia, cong logic va cac
chtic ning khéac theo yéu cau ciia chuong trinh. Khdi logic s thuc hién cac phép so
sanh, phan nhanh, 1ap, lya chon va phan vung b nhd.

* BO nhd truy nhap nhanh 1 bo nhd trong CPU ding dé luu trit[Jtam thoi cac
thong tin dang dugc phén tir sé hoc xur 1y hodc cac chuong trinh diéu khién tir ROM va
RAM gtri toi.

* Bo nho
M5t s6 bo nhé mo rong tung dugc st dung:

- ROM va EPROM dung dé luu trit nhitng dit liéu ko thay doi cua hé thong
CNC, nhu nhirng chu trinh ctg va nhiing vong bét bién.

- EEPROM luu trir nhimg dit liéu phat sinh trong qua trinh cai dat hé thong.
Nhu nhirng tham $6 may, nhiing chu trinh dac biét, nhitng chuong trinh con. Méac du
ndi dung cua EEPROM duogc bao vé, nhung van c6 thé thay ddi khi can.

- RAM mé rong duoge sir dung trong tat ca cac bd CNC dé luu giit chuong
trinh, dir liéu. Chang c6 dung lugng ¢ thé mé rong tir 16 dén 500 Kbytes.

Néu can nhitng chtrc niang chuyén dung thi thudng cé nhiing card riéng dugc
cam vao cac khe mo rong cua bo diéu khién va duoc lién két bé‘mg bus.

* H¢ thong truyén dan( BUS)

Hé théng CNC doi héi su lién hé giita CPU va cac bo phan khac trong hé thong.
Thiét bi truyén dan ctia CNC chinh 1a BUS. C6 thé hiéu BUS 1a hé thong cac duong
giao thong 1am nhiém vu truyén din thong tin tir CPU dén cac bo phan khac va nguoc

lai.
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Duéi dy 1a so d6 khdi thé hién vi tri vai trd ciia BUS trong hé théng diéu khién
CNC (hinh 1.8)

Poc bing duc 16
Poc bang tir May tinh
Doc bing duc 15
F
A
X . &
N&i ghép doc biang Dot gh;ﬁ cdl%c bang Noi ghép véi may tinh
BUS

B) nhé J L CPU

Hinh 1.5: H¢ théng lién lac BUS

* Truyén dan Servo

y

s A A
—»| Mach di¢u khién servo
4

Mach khuéch dai servo

CPU Ding co servo TrueX | TrueY | Truc Z

A

H¢ thong BUS |~ Mach phén hoi ¢ - < Encoder

Hinh 1.6 : Piéu khién Servo
Hé diéu khién may cong cu, can thiét bién d6i xung diéu khién dugc tao ra tir

cum diéu khién thanh céac tinh hiéu cho dong co cac truc. Nhi€ém vu nay dugc thyc
hién nho hai mach: Mach diéu khién servo va mach phan héi (hinh 1.6).

Trén day 1a cac phan ctng chii yéu ctia may CNC, ngodi ra con ¢ cac phan cing co
ban ciia mdt may diéu khién sb thong thuong nhu: diéu khién téc do truc chinh, diéu
khién trinh tu va cac mach bién vao — ra (input — output).
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1.4.1.2. Phin mém

Nhimng b diéu khién CNC hién dai gidng nhu nhiing chiéc may tinh chuyén
dung dung dé diéu khién may coéng cu. Ciing nhu nhimg chiéc may tinh khac, NC cin
mot hé diéu hanh, doi khi dugc coi nhu 13 mot phan mém hé théng. Ching duoc thiét
ké riéng cho mot loai may, va muc dich cudi cung 1a dé diéu khién, bsi vi dic tinh
dong hoc va diéu khién ctua mdi loai may 1a khac nhau. Phan mém nay diéu khién moi
chtrc ning hé thdng, nhiing chwong trinh con, d6 hoa gia 1ap hay qua trinh gia cong
néu co.
Thong thuong, phan mém may CNC duoc chia ra lam cac phan co ban sau:
* Phan mém diéu khién

Pay 1a chuong trinh chinh dé thyc hién cac chtrc nang NC. Chuong trinh diéu
khién duoc luu trit trong ROM. Chirc ning chinh cta phin mém diéu khién 1a chap
nhan chuong trinh tng dung nhu 1a sé liéu vao va sinh ra tin hiéu diéu khién, diéu
khién din dong dong co céc truc.
*  Phdn mém ghép noi

Phan mém ghép ndi giira hé diéu khién CNC voéi mdy cong cu ciing duge xem

nhu mdt chuong trinh diéu khién may. Chuong trinh ndy cho phép CPU lién hé véi
may cong cu, ban diéu khién thong qua chuwong trinh logic dugc cai dat sin trong hé
diéu khién trinh ty.
* Postprocessor

Postprocessor 13 chuong trinh ¢6 nhiém vu chuyén ddi théng tin trong chuong
trinh NC thanh cdu trac diéu khién dung cu. D6 1a thong tin vé dudng di chuyén cua
dung cu, diéu kién gia cong, tdc do truc chinh, thoi diém bat dau va két thuc chuong
trinh. ..

* Phan mém vmg dung

Day c6 thé coi 1a phan mém dé ta co thé giao tiép duoc véi may CNC.

N6 bao gdm chuong trinh md G (G code) va chuwong trinh tham sb.
1.5.Co sé hinh hoc cho gia cong CNC

Co s6 hinh hoc cho gia cong CNC bao gém cac hé toa do décac, hé toa do cuc
,cac diém chuan :0 cua may ,0 cta phdi ,cac dang diéu khién CNC: diéu khién diém,
diéu khién doan théng, diéu khién Cong tua, dac diém caa van hanh DNC (Direct
Numerical Control),Su hiéu chinh (bu) chiéu dai va bu ban kinh dung cu cit khi tién,
khi phay, Hé théng do hanh trinh va phuong phap do hanh trinh cit khi gia céng: do
hanh trinh truc tiép / gian tiép, do hanh trinh tuyét ddi/gia sd.
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1.5.1. Nguyén tic xdc dinh hé truc toa dé ciia mdy CNC
Pé xac dinh cac truc toa do ta dua trén quy tic ban tay phai, bao gdm ngoén
gifra, ngdn tré va ngdn cai cua ban tay phai (H1.4). Ngon cai xac dinh hudng cua truc

X, ngdn tro chi truc Y, va ngdn gitra chi truc Z.

Hinh 1.7 — Quy tdc ban tay phdi.

Truc quay dugc xac dinh theo cac truc thang ma dao cit quay trén do. A 1a truc
quay trén truc X, B 1a truc quay trén truc Y, C 1a truc quay trén truc Z (H1.5). Khi nhin

theo chiéu (+) ciia cac truc chinh thi chiéu kim dong ho 1a chiéu (+) clia céc truc quay.

Hinh 1.8 — Ba truc quay A,B,C.

Xac dinh céc truc toa do cua may NC thong qua nguyén tic ndy, dau tién ta
tudng tuong ngodn gitta nam trong truc quay chinh ctia mdy, do 1a tryc Z cua mdy va
chiéu (+) cia tryc theo hudng tir trong ra ngoai. Theo d6, ngén cai va ngon trd sé chi
phuong va chiéu cua truc X, truc Y.

1.5.2. Cdc diém chuin

a. Piém goc ciia may M

Qua trinh gia coéng trén may diéu khién theo chuong trinh sé duoc thiét 1ap bang
mot chuong trinh mé ta quy dao chuyén dong twong dbi giira ludi cit cua dung cu va
phoi. Vi thé, dé dam bao viéc gia cong dat duoc do chinh xac thi cac dich chuyén cua

dung cu phai duoc so sanh véi diém 0 (zero) cua hé théng do ludng va ngudi ta goi 1a
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diém gbc cua hé toa do ctia may hay gbc do ludng M (Machine reference zero). Céc
diém M dugc cac nha ché tao quy dinh trudc.

b. Diém chuan cua mdy R

!
Fg 2
|, s

X

Hinh1.9: Cdc diém goc va diém chudn trén mdy phay dirng va mdytién

Dé giam sat va diéu chinh kip thoi quy dao chuyén dong cta dung cu, can thiét
phai bd tri mot hé théng do luong dé xac dinh quang duong thyc té (toa do thuc) so
voi1 toa do 1ap trinh. Trén cac may CNC nguoi ta dat cac mbc dé theo doi cac toa do
thyc cua dung cu trong qué trinh dich chuyén, vi tri cua dung cu ludn luon dugce so
sanh v6i gbe do luong cia may M. Khi bat dau dong mach diéu khién cua may thi tat
ca cac truc phai dugc chay vé mot diém chuin ma gia tri toa dO clia no so véi diém géc
M phai luén luén khong ddi va do cac nha ché tao may quy dinh. Piém d6 goi 1a diém
chuan ctia may R (Machine Reference point). Vi tri ciia diém chudn nay duogc tinh toan
chinh xac tir trudc bdi mot ctr chan lép trén ban trugt va cac cong tac gi61 han hanh
trinh. Do d6 chinh x4c vi tri cta cac may CNC 1a rat cao (thuong véi hé thong do 13 hé
Met thi gi tri cia n6 13 0,001mm va hé Inch 14 0,0001 inch). Khi dich chuyén vé diém
chuan cua cac truc, lac dau toc do chay nhanh, sau khi dén gén vi tri chuan thi tdc do
cham lai dé c6 thé dinh vi mot cach chinh xéc.
C. Diém goc ciia phéi W, diém goc chuwong trinh P va diém ga dat C

Khi bit dau gia cong, can phai tién hanh xac dinh toa d6 diém gbc cua chi tiét

hay gdc ctia chuong trinh so véi diém M dé xac dinh va hiéu chinh hé théng do luong
dich chuyén. 1 T% rjj x

A

i
pan
7

|

|

E

|
"

J

|
—

Hinh 1.10 : Vi du vé diém W va diém P trén mdy tién

*Piém goc cua phoi W:
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Con goi 1a diém zero ctia phoi (Workpiecezero point), ky hiéu 1a W xac dinh hé
toa do cua phoi trong quan hé véi diém zero cua may (M). Piém W cua phdi duoc
chon bai ngudi lap trinh va duoc dua vao hé diéu khién cia CNC trong qué trinh dat
s6 liéu may trudc khi gia cong.

DPiém W ciia phdi dugc chon tiy ¥ bai ngudi lap trinh trong pham vi khong
gian lam vi¢c cia may va cua chi tiét. Tuy vay, nén chon W nén chon 1a mét diém nam
trén phoi dé thuan tién khi x4c dinh cac thong ) gitta W va M. Gia st voi chi tiét tién,
nguoi ta chon diém W dit doc theo truc quay (tam truc chinh may ti¢n) va co thé chon
dau mut trai hay ddu mat phai ctia phoi. Poi véi chi tiét phay nén iy mot diém nam &
goc lam diém W cua phéi, goc d6 thuong 1a & bén trai, trén mit phdi va ¢ phia ngoai.
*Piém gbc chuong trinh P:

Tuy thudc vao ban vé& chi tiét gia cong ma ngudi ta s& c6 mot hay mot sé diém
chuan dé xac dinh toa do cua cac bé mit khéc. Trong truong hop do, diém nay duogc
goi 14 diém gdc chuong trinh P (Programmed). Trong thuc té néu P tring voi W s&
thuan loi hon cho qu4 trinh lap trinh vi khong phai thyc hién nhiéu phép toan bd xung.
* Piém ga dit C:

La diém tiép xuc gitra phoi va d6 ga trén mdy, né co thé trung véi diém gde cua
phoi W trén may tién. Thong thuong khi gia cong ngudi ta phai tinh dén luong du gia
cong va do vay diém C chinh 12 bé mat chuan dé xac dinh kich thudc cua phoi.

4 f ) +
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Hinh 1.11: Vi du chon diém P va W khi gia cong cdc 16 phin bo trén duong tron
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d. Diém goc cua dung cu

Dé dam bao qua trinh gia cong chi tiét v6i viée sir dung nhiéu dao va mdi dao
c6 mot hinh dang va kich thuéce khac nhau duoc chinh x4c, cin phai c¢6 cac diém gbc
cua dung cu. Piém géc cua dung cu la nhiing diém cb dinh va né duoc xac dinh toa do
chinh x4c so vé6i cac diém M va R.

*Piém chudn cia dao P

—

_

P bl

cl

I

Hinh 1.12 : Piém chudn P ciia dao tién (a), dao phay ngén (b), dao phay ciu (c)

Diém chuin cta dao 12 diém ma tir 46 ching ta 1ap chwong trinh chuyén dong
trong qua trinh gia cong. Pbi véi dao tién, ngudi ta chon diém nhon ctia mii dao, véi
dao phay ngdn va miii khoan nguoi ta chon diém P & tdm trén dinh dao, v6i dao phay
cau chon diém P 13 tAm mit cu.

*Cdc diém goc cia dao (diém ga dat dao)

Cac dao dugc st dung thong thuong cé hai loai can dao (Tool holder) 1a loai
chuobi try va loai chudi con theo tiéu chuén.

Dbi v6i chudi dao c6 diém dat dung cu E, trén 16 ga dao co diém ga dung cu N.
Khi chuéi dao lp vao 16 dao thi hai diém N va E tring nhau.

E __ E
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Hinh 1.13 : Cdc diém géc ciia dung cu
Trén co s& diém chuan nay ngudi ta c6 thé xac dinh cac kich thudc dé dua vao
bd nhé lugng bu dao. Cac kich thude nay c6 thé bao gém chiéu dai cta dao tién theo

phuong X va Z (diém mili dao) hay chiéu dai ciia dao phay va ban kinh ctia nd. Céc
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kich thudc nay co thé duoc xac dinh tir trude bang cach do trén cac thiét bi do chuyén
dung hay x4c dinh ngay trén may rdi dwa vao hé diéu khién cia may CNC dé thuc hién
viéc bu dao.

Piém thay dao

Trong qua trinh gia cong thudng phai sir dung mot sd loai dao va sé luong dao
khac nhau tuy thudc vao yéu cau ctia bé mit gia cong, vi thé phai thuc hién viéc thay
dao. Trén cac may CNC c6 co cdu thay dao ty dong, khi thay dao yéu cau khoéng dugc
dé cham vao phoi hodc may. Vi vay cin phai c¢6 diém thay dao. PSi véi may phay
hodc cac trung tim gia coéng thi thuong ban may phai chay vé diém chuén, con véi
may tién, thuong cac dao nam trén dau Ro von ve nén khong can phai chay dén diém
chuan dé thay dao ma co thé dén mot vi tri nao d6 dam bao an toan dé quay dau Ro
von ve 1a co thé thay dao nham giam thoi gian phu.

1.6. C4c dang diéu khién CNC
1.6.1. Diéu khién diém - diém

Véi cac loai may diéu khién diém — diém. Trong qué trinh gia cong dung cu
duoc dinh vi nhanh dén toa do yeéu cau va trong qua trinh dich chuyén nhanh dung cu,
may khong thyc hién chuyén dong cat got. Chi khi dén vi tri yéu cau n6é méi thuc hién
cac chuyén dong cat got. Vi du nhu khoan 15, khoét, doa, dot dap, han diém.

Diéu khién diém - diém (theo vi tri) dugc dung dé gia cong cac 16 bang cic
phuong phap khoan, khoét, doa va cit ren 15. Chi tiét gia cong dugc ga cb dinh trén
ban may, dung cu cit thuc hién chay dao nhanh dén cac vi tri da 1ap trinh (hodc chay
ban may). Khi dat t6i cdc diém dich thi dao bét dau cét (hinh v&).

Vi tri ctia cac 16 ¢ thé duogc diéu khién dong thdi hoic ké tiép theo 2 truc toa
do (hinh ve).

s
. A < 4}2
Yo = ]. -~ =i
4a5°
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Y
e e
& X g X

Hinh 1.14. Diéu khién diém — diém
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Hinh 1.15 : Cdc dang chay dao trong diéu khién diém--diém.
a) Diéu khién dong thoi theo 2 truc

b) Diéu khién ké tiép.

1.6.2. Piéu khién dwong thing

R Y

| )

‘;:T )
T H |
 icamsEe
! )

- - -_i Ll : )
X

Hinh 1.16 :Piéu khién theo dwong thing
La diéu khién ma khi gia cong dung cu cit thuc hién lugng chay dao theo 1
duong thing nao d6. Trén may tién dung cu cit chuyén dong song song hoic vudng
gdc Vi truc cia chi tiét (truc Z) (hinh v&). Trén may phay
dung cu cat chuyén dong song song vé6i truc Y hodc truc X (hinh v&). dung cu cat

chuyén dong doc lap theo ting tryc.
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1.6.3. Diéu khién theo bién dang (contour)

O
./

v X

o
Hinh 1.17 : Piéu khién contour trén mdy tién (a) va mdy phay (b).
Piéu khién theo bién dang cho phép thuc hién chay dao trén nhiéu tryc cing
lac. Cac chuyén dong theo céc truc cé su quan hé ham s6 rang budc voi nhau. Dang
diéu khién nay duoc ap dung trén may tién, may phay va cac trung tim gia cong.

C6 3 dang diéu khién : diéu khién contour 2D, 21/2D va diéu khién 3D (D 1a chiéu).

Hinh 1.18 : Piéu khién contour 3D
- Piéu khién contour 2D: Cho phép thuc hién chay dao theo 2 truc dong thoi trong 1

mat phing gia cong (vi du mdt phang XZ, XY). Truc thir 3 duoc diéu khién hoan toan
doc 1ap véi cac truc kia.

- Piéu khién contour 2Y/2D: diéu khién contour 21/2D cho phép in dao dong thoi theo
2 truc nao d6 dé gia cong bé mit trong 1 mat phang nhat dinh. Trén may CNC c¢6 3
truc X, Y, Z ta s& diéu khién dugc d@)ng thoi X va 'Y, X va Z, hoac Y va Z. Trén cac
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may phay thi diéu nay c6 nghia 13 chiéu siu cét c6 thé dwgc thuc hién bat ky 1 truc nao
d6 trong 3 truc, con 2 truc kia dé phay contour (hinh v&).

- Piéu khién contour 3D: diéu khién contour 3D cho phép ddng thoi chay dao theo ca
3 truc X, Y, Z (hinh v&). Piéu khién contour 3D dugc ap dung dé gia cong cac khuon
mAu, gia cong cac chi tiét ¢ bé mat khong gian phirc tap.

Két luan chuong I: Chuong I gidi thiéu vé CNC va tim hiéu vé nguyén Iy hoat dong
cua cac loai CNC trong cong nghiép.
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CHUONG 2. THIET KE BQ PIEU KHIEN MAY CNC
TRONG CONG NGHIEP
2.1. Pit van de.

Véi su phét trien khdng nging cua khoa hoc k¥ thuat, dac biét 1a nghanh dién
tuy dong hoa di duoc tng dung nhiéu trong cong nghiép. Piéu khién chuyén dong
trong cac hé thong ngay cang doi hoi cao vé do chinh xéc, tinh dap @ng cua may maoc
trong hé théng. Pong co Servo ciing thay do6i va cai tién lién tuc dé dap ung yéu cau
ngay cang khat khe trong cac hé thong nay nhu momen cao hon, kich ¢& nho hon, kha
nang phan hdi vi tri tuyét ddi va kha ning diéu khién duoc bang phan mém. Vi vay ma
dong co Servo ngay cang dugc tng dung rong rai va dugc wu tién sir dung hang dau
trong cdng nghiép. May tinh ngay cang duoc tng dung nhiéu trong cac linh vuc Cong
nghé va nghanh ty dong hoa ciing nam trong xu hudng tat yéu do. Véi sy tién nghi cua
may tinh cling véi tri tué tuyét voi cta con ngudi di tao ra nhirng phan mém cé thé két
ndi dong co servo voi PLC...qua d6 viéc diéu khién, giam sét tré nén dé dang, linh
hoat va ton it stc lyc hon nhiéu so véi trude day.

2.2 PLC FX3U-40MT
2.2.1. Gidi thigu tong quan PLC FX3U-40MT.

- PLC FX 14 mét loai PLC micro cia hing MISUBISHI nhung c6 nhiéu tinh
ning manh mé. Loai PLC nay duoc tich hop san céc 1/0 trén CPU.

- PLC duoc viét tit boi ba tir “ Programmable Logic Controller ” ¢6 ¥ nghia 1a
bo diéu khién lap trinh.

- Bo diéu khién lap trinh 1a mot thiét bi ma nguoi st dung c6 thé lap trinh dé
thuc hién mot loat hay trinh tu cac su kién. Cac su kién nay dugc Kich hoat bai tac
nhan kich thich “ ngd vao “ tac dong vao PC hoic qua cac hoat dong tré nhu thoi gian
dinh thi hay cac sy kién duoc dém. Mot khi sy kién duoc kich hoat, né & trang thai ON
hoic OF. Mot bo diéu khién Iap trinh sé lién tuc “ lap ” trong chuong trinh do “ nguoi
str dung lap trinh ra > cho tin hiéu ¢ ngd vao va xuat tin hiéu & ngd ra tai thoi diém da
lap trinh.

- CAu trdic cua bo diéu khién 1ap trinh c6 thé dugc phan thanh céc thanh phan.
Bo phan ma chuong trinh dugc nap vao luu trir va xtr 1y thuong duoc goi la Main
processing hay con goi la CPU.

- Vay, lap trinh cho mot PLC 1a di tim diéu kién tin hiéu ngd vao tac dong
1énddi twong diéu khién cho tin hiéu ngd ra twong ung. PLC FX ra doi tir ndm 1981
cho dén nay da co rat nhiéu chung loai tiiy theo Model nhu: FX0(S), FX1, FX2,
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FXON, FX1S, FX1N, FX2N, FX3G va FX3U. Tuy theo Model ma céc loai nay co
dung lwong bd nhé khac nhau. Dung lwong bd nhé chuong trinh ¢6 thé tir 2kStep dén
8kStep ( hoic 64kStep khi gin thém bd nhé ngoai ). Tong sé /0 ddi véi cac loai nay
c6 thé 1én dén 256 1/0, riéng dbi véi FX3U(C) c6 thé 1én dén 384 1/0. S Module mo
rong cé thé 1én dén 8 Module.Loai PLC FX tich hop nhiéu chic ning trén CPU (Main
Unit) nhu ngd ra xung hai toa do, bo dém tdc do cao (HSC), PID, ddng hd thoi gian
thuec...

- Module m¢ rong nhiéu ching loai nhu: Module mé rong vao ra (1/0),
Module mé& rong analog, xir ly nhiét do, diéu khién vi tri, ca&c Module mang nhu
Cclink, Profibus....

- Ngoai ra con c6 cac board mo rong (Extension Board) nhu Analog, cac
board dung cho truyén théng cac chuan RS232, RS422, RS485, va ca USB.

Dé lap trinh PLC ta c6 thé str dung cac phan mén sau: FXGP_WIN_E, GX_Developer.
Céc phuong phap 1ap trinh nhu:

- LAD(ladder): 1a phuong phap 1ap trinh hinh thang, thich hop trong nghanh
dién cong nghiép.

- FBD(Flowchart Block Diagram): 1a phuong phép lap trinh theo so d6 khdi,
thich hop cho nganh dién tir s6.

- STL(Statement List): 1a phuwong phap 1ap trinh theo dang dong lénh giéng
nhu ngon nglt Assemply, thich hop cho nganh may tinh.

- Mot PLC gom ¢6 cac viing nhé sau:

+ Tin hiéu ngb vao: X

+ Tinhigungbra:Y

+ Bo dinh thoi Timers . T

+ B dém Counter: C

+ Cé&c co nhg cia PLC: Mva S

+ Thanh ghi dir liéu D, Vva Z
2.2.2. Phwong phdp diu day ngé vao, ngé ra PLC

- Pau day ngd vao ( X)

- Truong hop 1: co chan SS (sink/soure)

* Pau day sink (-, NPN)
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110-240v

ﬂ 1 J, I lLSIiLS%Ih.mmwN

N 24V 0oV 3835 X X1 X2 Xz 3

Hinh 2.1: Pdu dady sink (-, NPN)
* P4u day soure (+, PNP)
110-240v

| Ls1 | LS?
Tin hidu cam bién PNP

ﬂiLliJ,

L N 24V 0V S8 Xo X1 Xz Xz Xa

Hinh 2.2: Pdu day soure (+, PNP)
- Truong hop 2: khéng c6 chdn SS (ddu day sink (-))

110-240v

LS1 LSQ
| | Tin hiéu cam bién NPN

JHLLL(L

I. N 24\/’0\/r Xo Xuo Xz X3 X

Hink 2.3: khéong cé chén SS (diu day sink (-))
-Piudayngdra(Y)

+ Ngo ra la relay (MR)

Ac Ax

K1 Kz | Ry R R:

[~ & | T T 1
COMo Yo COM1 Y1 COM: Y2 Yz Y4

Hinh 2.4: Ng6 ra la relay (MR)
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- Ng0 ra la transior (MT)

= Ro R R2 Ra R4
) S ey o S S [
COMo Yo COM1 Y1 COM:2 Y: Y’3 Y4
Hinh 2.5 a): Ng0 ra la transior (MT)
=L | Ro R R R Ra
+ ) P
| — 1 1| ]
vO+ Yo V+ Y 2+ Y2 Ya Ya

Hinh 2.5 b): Ng6 ra la transior (MT)

2.2.2.1. Cac viing nho trén hgo PLC FX Mitsubishi

Khi lap trinh diéu khién hé théng thi mdi thiét bi c6 céng dung riéng. Dé dé
dang xac dinh thi mdi thiét bi gan cho mét ky tu.

- X: Dung dé chi ngd vao vat Iy gan truc tiép vao PC. Céac ngd vao nay cé tha
tu dém theo hé dém bat phan XoX1X2X3XaXsXeX7, X10X11.. ...

- Y: Dung dé chi ngd ra tryc tiép tir PC. Cac ngd ra nay cé tha tu dém theo hé
dembatphan YoY1Y2Y3Y4Ys5Ys Y7 Yo Yii.....

- M va S : Dung nhu la cac co hoat dong trong PC.
Tat ca cac thiét bi trén duoc goi 1a cac * thiét bi bit > nghia 1a cac thiét bi nay c6 hai
trang thai ON hoac Off. 1 hoac 0.

Ta c6 thé to hop cac thiét bi bit lai dé c6 thé tao thanh mot dit lidu 4bit, Byte,

Word, hay Doulbe Word nhu sau:

- K1Mo = M3sM2M:Mo ( twong @ng dit lidu 4bit )

- K2M1o =M17M16M1sM14M13M12M11M1o ( twong tng voi dix ligu 8bit )
Téng quat: KaMm (1<n<8)

- D: Thanh ghi 16 bit/32 bit. Day la thiét bi Word.

- T: Dung dé xac dinh thiét bj dinh thi cé trong PC (timer). Dix liéu trén Timer
la dit liéu dang Word (16bit) va trang thai Timer ta n6i Timer Ia thiét bi bit.

- C: Dung dé xac dinh thiét bi &ém c6 trong PC. Dit liéu trén Counter 12 di
liéu dang Word (16bit/32bit) va trang thai trén counter la trang théi bit.
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Ta c6 bang céc thiét bi nhu sau (di véi cac PLC phién ban tir 2.0 tro 16n)

Muc

FXO0S

(N) | FX1s

FXIN

FX2N(C)

FX3U(C)

Phuong phap xtr ly
chuong trinh

Thuc hién chuong trinh tuan hoan

Phuong phap xir ly
vao ra

Cap nhat & dau va cudi chu ky quét (khi 1énh END dugc thi

hanh)
Co Co ban Co ban
ban:1.6- :0.08 1S :0.065 1S
3.6 S Co ban:0.72 uS
6 u , ,
Thoi gian xir Iy ag dung 10- gngdung | (g dung
ung 1.52 - 0.642 -
>100 xS
dung10- >100 1S >100 4S
>100 4S
Ngbén ngir Iap trinh Ladder+ Instruction +SFC
Dung Iugng chuong 2kStep 8kStep | 8kStep(16kSt | 8kStep(64kSt
trinh ep gan thém | ep gan thém
bd nho bd nho
ngoai) ngoai)
CAu hinh vao /ra c6 1281/0 301/0 | 128l1/0 256 1/0 3841/0
thé (Max | (Max16l | (Max
In/Out n, In/Out
128) | 140ut) | 128)
Role Chung Mo -> Ms11 Mo-> |  Mo->Msorn Mo->Mye79
phu Mis3s
tro Puoc chét Msgs -> Ms11 Masgs- | Msoo-> Mso7r | Msoo -> M7e7e
(M) >
Mis3s
Chuyén Mgooo ->
. y Mgooo->Magz2ss 2000
dung Meas11
Role Chung S0 -> S999 S0 -> S4095
tran . SO -> S127
a9 | puoc chét S500 -> S999 S500 ->

Hoc vién: Vii Hoang Trung
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Muc FXOS(N) | FX1s | FX1IN FX2N(C) FX3U(C)
thai S4095
(S) Khai tao S0->S9

Co hiéu Khdng S900 -> S999 S900 -> S999
Bo 100ms TO->T62 TO ->T199
dinh 10ms | T32-> T62 (M8028
thi T200 -> T245
=ON)
Timer
Ims(duoc
(ry | ms(duc T63 T246 -> T249
chot)
100ms(dug R
. Khong T250 -> T255
c chot)
1ms R T256 ->
Khong
T511
Bodém | Chung
i C0->C31 C0->C199
Counter | (U) 16bit
Puoc
. C16-
chot (V) Cl16 -> C31 C100 -> C199
. >C199
16bit
Chung
(U/D) Khong C200 -> C234
32bit
Puoc
chét A
Khong C220 -> C234
(U/D)
32bit
Bodém | 1pha
. C235-
tc do (U/D) C235 -> C240
_ >C238
cao(HS 32bit
C) [ motpha | coarc2
tu khai 42 va C241 -> C245
dong va C244
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Muc FXOS(N) | FX1s | FX1IN FX2N(C) FX3U(C)
Reset
(U/D) 32
bit
2 pha C246,
(U/D) C247 va C246 -> C250
32bit C249
Pha A/B C251,
32 bit C252 va C251 -> C255
C254
Thanh Chung DO -> D255 DO -> D7999
gnid [ pyoc D128-
eu | cng D128->D255 | >D799 D200 -> D7999
16bit(D) 9
T /ghi tap
tin D1000 -> D2499 D1000 -> D7999
bac biét D8000-
D8000 -> D8255
>D8251
Thanh ghi mé rong Khéng RO ->
16bit (R) R32767
Thanh ghi tap tin mo Khéng ERO-
rong 16bit (ER) >ER32767
Thanh V \Y VO0->V7
ghi chi
myc 16 z z 20->77
bit
Dung véi
Iénh
Contrd | caLL/CI P0->P63 | PO->P63 PO->P127 P0O->P4095
Pval
(P)
Ngéatbsi | 1004A- 100A ->150A
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Muc FXOS(N) | FX1s | FX1IN FX2N(C) FX3U(C)
ngd vao >[30 A Canhlén: A=1
Canh Ién: Canh xuéng A=0
A=1
Canh
xuéng
A=0
Ngit boi A 16 AA -> 18 AA
. Khdng
Timer AA 210 ->99ms
Ngat bai A
Khong 1010 -> 1060
Counter
S6 muc long 8 cho lénh MC va MCR (NO -> N7)
Thap 16bit: -32.768 -> +32.767
phan K 32bit:-2.147.483.648 -> +2.147.483.647
Thap luc 16bit: 0000 -> FFFF
. .| phanH 32bit:00000000 -> FFFFFFFF
Hang so6 :
Dang dau .
, R 32bit:0,
cham Khong
N +1.175.10"% — +3.403.10"®
dong
S6 thuc R Khong 32bit

2.2.2.2. Ddc tinh ngé vao, ngo ra
a. bac tinh ngd vao.

FX bd phan chinh ,FX Modul mé rong

X0 ->X7 X10 ->
bién ap ngb vao 24VDC +10%
Dong ngb vao 24VDC,7TmA 24VDC, 5mA
Cong tic ngd Off-> On >4.5mA >3.5mA
vao On-> Off <1.5mA
Thoi gian dap ung <10ms
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Céach ly mach dién dung

Dung photocoupler

Chi dan hoat dong Dung led
b. Bac tinh ngo ra.
o . . Ngd ra dung
M0 ta Ng0 ra dung relay i
Transistor
bién ap <240VAC,<30VvDC 5->30VvDC

Ty I¢ dong dién /N ngd

2A/1 ngd, 8A/Com

0.5A/1 ngd, 0.8A/Com

Cong suat 1on nhat cua tai

80VA

12W/24vDC

Dén phu tai I6n

100w (1.17A/85VAC,

1.5W/24VDC

0.4A/250VAC)

Khi ngudn cap nho hon

Phu tai nho 5VDC thi cho phép it
nhat 2mA
v . 4. | Off->On ,
Th d <0.2ms; <5 4S (chi
o1 Z’galn ap L0ms uS (
ung ON->OFF Y0,Y1)
Mach cach ly Bang Relay Photocuopler

Dong dién ri 0.1mA/30vDC

Chi dan hoat dong LED sang khi cudn day dugc kich hoat

2.2.3. Bj dém toc dp cao (HSC)

a. Tong quat:

Bo dém toc do cao 1a loai bd dém dung cho chirc nang dém xung ngd vao ¢ tan
s6 cao, cac loai bo dém nay c6 thé dém xung ngd vao c6 tan sé cao 1én dén 60KHZ.
Cac bo dém nay hoat dong doc 1ap véi chuong trinh quét trén PLC. Trén ho PLC FX
ta cO thé chon cuing lGc nhiéu nhét 12 6 bo dém va cic ngd vao tuong ung cho hoat
dong dém xung ngd vao cd tan sb cao 1a tir X0-> X7. Ta co thé sir dung gié tri dém cua
cac bo dém tdc do cao dé thuc hién ngat boi bo dém tée d6 cao (ngat nay chi cé trén
céc bo FX2N (C) va FX3U(C)).

b. Phan loai cac bo dém:
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Bo dém téc do cao (High Speed Counter ) bao gom 21 bd dém bat dau tir C235

-> (255 va duoc chia thanh cac loai sau:

- B6 dém tdc d6 cao 1 pha do ngudi dung tu khoi dong va reset tir C235->

C240

- B6 dém tdc do cao 1 pha khoi dong va reset mic dinh bai phan cang tir

C241-> C245.
-B6 dém téc do cao 2 pha hai chiéu tir C246-> C250
-Bo dém tdc do cao pha A/B tir C251 -> C255
c. Cac bo dém nay hoat dong theo bang sau:

- Pdi véi cac bo FXON tré vé trude

2 Phase
1 Phase counter user 1 Phase counter . A/B Phase
) counter bi-
start/reset assigned start/reset ] ] counter
= directional
)
=1
@) @) @) @) @) @) @) OO @) OO0 |0
N N N N N N N N N N N N N
w w w w EnN N N B EaN oY ()] o1 o1
(2] (@] ~ oo - N IS (@)] ~ O | ] N SN
X0 | U/D u/D ubp |U |U |U A A A
X1 Uu/D R R D |[D |D B |[B |B
X2 u/D U/D R IR R IR
X3 u/D R S S S

- Pdi voi cac bo FX1S tré vé sau

ng |[Bo dem 1 pha do nguoi ||[Bo dem 1 pha khér ||Bo dém 2phahai  ([Bo dém pha A/B

0 ||dung khot dong va Reset ||dong va reset dwoc  ||chieu

vag gan tirdc
ojololololoololalolollaoalolololo[ololao] O] O
[3%) M [\Y) [3%) [\%) ¥ %) [a) M ¥ [p¥) A ¥ ) [a) M [\ %) M [\ 3%
Wl Wl W W W b & BB A A RO 1 O
[4)) o ~ w w Q == o) W o n a =~ w® w j= == o) W i (4}

X0 |U/D u/D umb u u U AlA A

X1 u/D R R D|D D B|B B

X2 u/D u/D u/D R R R R

X3 u/D R S| R U U A

X4 u/D u/D B

X5 u/D R R R

X6 S S S

X7 S S S
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Trong do, U: Up counter input
R: Reset counter input
A: A phase counter input
B: B phase counter input
D: Down counter input
S: Start counter
Tir bang trén ta thay ngd vao xung tir X0->X5. Hai ngd con lai X6 va X7 ciing
duoc goi 14 hai ngd vao téc do cao song ching chi dugc sir dung dé khoi dong mot bo
dém tdc do cao nao do.
Chay:
- L& cac bo dém tir C235-> C245 dé cac bo dém nay dém 1én (UP) hay dém
xudng (DOWN) thi phai SET hoic RESET bit dic biét.
- Vi dy mubn bo dém C™ dém 1én thi bit dac biét twong (ng 12 M8 phai bi
reset, nguoc lai dé bo dém nay dém xudng thi M8™ phai duoc set.
- C6 thé chon bo dém bat ky nhung luu y khéng duoc chon cing luc 2 b dém
c6 triing vai nhau it nhat mot ngd vao trong mot chwong trinh.
- C6 thé chon nhiéu bo dém cuing luc song tong tan sé cua cac xung ngd vao
ludn phai nhé hon 20kHZ.
- bac biét d6i véi hai ngd vao 1a X0 va X1 c6 thé cho xung ngd vao cao hon.
- P6i voi cac bo dém 1 pha hay hai pha nhu C235, C236 va C240 c6 thé tan sb
ngd vao 1én dén 60KHZ.
- D6i v6i bo dém pha A/B nhu C251 ¢6 thé cho phép dém xung tan sé cao 1én
dén 30KHZ.
Vi du:
- C4c bo dém 1 pha do nguoi ding khoi dong va reset(C235-C240):

X10
I 6235 —
X11
| RST[C235 ——
X12
| C235)——
K1234

Hinh 2.6: Bé dém 1 pha do khdi tao
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Hoat dong:

Cac bo dém nay chi dung mot ngd vao cho mdi bo dém. Khi co diéu khién
M8235 14 ON, thi bo ¢ém C235 dém xudng. Khi n6 1a OF, thi bo dém C235
dém 1&n. Khi X11 1a ON thi C235 reset vé gié tri 0. T4t ca cdng tic cua bo dém C235
cling duoc reset.

Khi X12 13 ON thi C235 duoc chon. Trong c4c bang trudc thi ngd vao dém
tuong tng cho C235 12 X0. Do d6 C235 dém sb 1an X0 chuyén tir OFF sang ON.

- Cé4c bo dém 1 pha — Thuc hién khoi dong va reset duoc gan trudc (C246-

C250):
X13 _—
I W8245—
X14 _ :
|| RST[C245——
X15 o
|| (C245)
- Do
Hinh 2.7: B$ dém 1 pha dwoc gdn truwée
Hoat dong:

Tung b dém nay c6 mot ngd vao cho tin hiéu can dém va mot ngd vao dung dé
Reset by dém . Cac bo dém C244 va C245 ciing c6 mot ngd vao dung dé khai dong bo
dém.

Khi co diéu khién M8245 1a ON thi C245 dém xubng. Khi M8245 Ia OF thi
C245 dém lén .

Khi X14 12 ON thi C245 bj Reset twong tu nhu cac bd dém 32 bit thong thudng
,;nhung C245 ciing c6 thé duoc reset boi ngd vao X3. Ngd vao nay duoc gan tu dong
khi diing bo ¢ém C245

- Céc bo dém hai chiéu 2 pha (C246-C250):

RST| C246

C2)
D2

Hinh 2.8: B$ dém 2 pha
- Cé4c bo dém loai ndy c6 mot ngd vao dém I&n va mot ngd vao dém xudng.Cac
bo dém nay ciing c6 cac ngd vao dung dé khai dong va Reset. Khi X10 1a ON thi C246
duoc reset gidng nhu cac bo dém chuan 32 bitBoé dém C246 dung cac ngd vao:

X0 dé dém lén
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X1: @& dém xudng
Khi thuc hién ¢ém thi ngd vao X11 phai 1a ON dé set va chuan bj truéc cac ngd vao
danh cho bo dém. Khi X0 chuyén tir OFF sang ON s& ting 1 cho bo dém C246. Khi
X1 chuyén tir ON sang OFF s& giam 1 cho b dém C246

2.4. Phan mém lap trinh GX-DEVELOPER
Hudng dan st dung phan mém GX-Developer

Mg phan mém Iap trinh : Vao Program ->Melsoft Application->GX-Developer

[ult] (7)) Accessores
Ll u () Oream Aquarum 1.24
Myorpiker. Lhkey .08

Foel

Gl cole

) ohe Tocls ¥ =) ToMELFANSach Homepege
() FOF-achangs 4 Pro »E) a1 wedez »
) Statoup
) WihRAR

# titenes Explocer
w Msn
Bl ) Oubhack Express
? Merosoft Lpdate oo Remote Assstzncs

(5 windows Modia Playar
g Merosolt Lpdate Catahg 68 windsws Mouie Maker
i) Uritey 5.0.8 Find
() videal AN

Eﬂ Simatic b () Vasbaas

~ i) MELSERWD I
9 Adzdak DA Vewer i) Password Destroy For Matsubshy l
() 0-com 36 I
() EasyBulderE00d '
@ Easy Microsoft

+ ) Froface

Bt Windows

- Setngs Vi) EmsyBuicer ® -
e Professional
“‘CJ MNeeton Intemet Secuity
) Help and Suppait i) matrona 0z 5.1
i) Symbol Factery
Run. (i ovmon
= ) Mtenet Doacload Managat
Lag Off duc huv.., | @ Moztis Rrefox

(O R

‘J start

@ Sec Fragram Access and Defauks

search

Windows XP Professiona

Hinh 2.9: Mg phan mém ldp trinh

Giao dién lap trinh

= MELCSOFT series 'GX Developer (Unset project] - [LD(Edit mode) ™ MAIN"13'5tep] _,
:l Project Edit FindfReplace Conwvert Wiew ©Online Diagnostics Tools  ‘Window Help - -8 X

D@ & &=el-- eee i eel Bel
IF'rogram ;I I ;I @I"E | = |%| | |

4F Y H| 4| up 0|{}| —| | |—>e >K| R = T | L |+|-.:|12::”
F5 |=sF5| F6 |sF6| F7 | F& F2 | =F9|cF2 |cFI0| =F7|=sF&| aF7 | aFE| aF5|cafS|csfi0) F10)] aF9

| = 28 O[5 e

AR HEEEEEEE]

= i e T E | EE BT TR
A ] e D D | N o D I o e i e P e e o e B e e e
ﬂ' . _><|00|0 ji?" T g
I f 41 P
E|"' {Unset project) Istart top = flator 1
- fg Program
MATM
Drevice cornrment
] COMMENT _|M‘ .
+ Parameter otard Bs
Device memary
T
ol ]| Y000
ka1 Fctar 1

Hinh 2.10: Giao di¢n lgp trinh
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bt tén cho thiét bi
Vao Device comment chon Comment-> vao Device name chon mot trong

nhitng thiét bi can dit tén: X, Y, M, T, C, D-> nhin Display va dat tén cu thé cho
ting thiét bi can lap trinh.

- n (Unset project) Device name (=0 ﬂ Dizplay
+-t5] Program
=% Device camment Device name Comment Alias |+
(¥] comMmENT X000 start =
+ Parameter Y00l stop
Dewvice: memary 2002
x003
*004
®oos

Hinh 2.11: gt tén cho thiét bi
Nap chuong trinh: Vao muc Online chon Write to PLC

| # MELSOFT series GX Developer (Unset project)’- [LD{Edit mode)™ MAIN™1 Step] l
:| Project  Edit FindfReplace Convert  Wiew Bel0EN Diagnostics Tools  ‘Window  Help - |8 X
D|Dﬂ-|n| @ c% || | | |@ Transfer setup ...
Pogan -] | ~|
1k L||"‘|/1‘L|H1J‘O"[]" — %‘: Yerify with PLC ... E
Fa =F5 F6 | sF6| F? F& F2 | sF3|cF9 | d Wite bo PLC(FIash ROM) » 1| aF3
& =l 22| 2= =kl |2 m]
| 2] B2 | 5| R[5 _recuser oo 1 e 1 - o R e e BN

Hinh 2.12: Nap chwong trinh

Doc chuong trinh: Vao muc Online chon Read from PLC

= MELSOFT series’ GX Developer (Lnset project)’- [LD{Edit mode]™ MAIN™1"Step]

:| Project Edit Find/Replace Conwvert View RGIGEM Diagnostics Tools  “Window  Help - |8 X
D|E’v|n| % c}{:’|| | | |@ Transfer setup ...
Read from PLC ...
[Progam =l = Wit to PLC ..
wqw%wo‘{}‘ —[ 1 %‘: Verify with PLC ... o[
F5 | =F5| F6 |=F&| F7 | F& F3 | sF9cF9 | d Wite ko PLC(FIash ROM) [3 1| aF9

1

% 2 8/& ¢l mlel |22 m|
| | | | | | | PLC user data » J ‘ | ‘ | ‘ | ‘ | ‘

Hinh 2.13: Doc chwong trinh
Set dong ho thoi gian thuc: Vao muc Online chon Set time, cai dit lai ngay

thang nam cho PLC.
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:| Project Edit  FindfReplace Conwert  Wiew WeLIGEM Diagnostics  Tools  Window  Help — ||| X
D|Eﬂ|u| % é{; || | | | @ Transfer setup ...
Read from PLC ...
|Program =] = Write ta PLC ..
4F|Y B4+ '4;1-'|0|{}| =B %|: Werify with PLC ... o [y
FS |=F5| F6 |=Fa| F7 | FE | F2 |sF9|cF9|d write ko PLC(Flash ROM) ]

W [ 28| U= m/eels) 32| =]
| | | | | PLC user data b J
i‘ ol

Manitar 4 Y
Debug 4 {END L lé’
- n (Unset project) L
- Prograrn Trace v
MATM Remoke operation ... Alt+5
= @ Device comment
(] coMmENT
+ Pararmeter Latch data backup operation 4
Diewvice memary Safety CPU operation 3

Keyword setup k
Clear PLC memory ...

Set time ..,

Hinh 2.14: Set dong hé thei gian thuec
2.6. Bo FX2N-16EX

B6 FX2N-16EX cung cip 16 ngd vao Input khi két ndi véi dong PLC
Mitsubishi. Sir dung dién ap 24VDC. Péi véi nhitng dong PLC Mitsubishi ma c6 it
ngd vao thi dong san pham Module FX2N-16EX duoc tich hop téng cong 16 ngd vao
1a mét lya chon thich hop.

Trong nhing ung dung doi hoi nhidu ngd vao it ngd ra thi viéc mua mot PLC co
du sb ngd vao khong mang lai loi ich vé kinh té. Vi vay viéc sir dung mdt loai PLC it
ngd ra két hop voi Module FX2N-16EX dem lai giai quyét duoc van dé do.

Bén canh d6 viéc thao tac khai bao, két ndi module mé rong mot cach dé dang mang

lai sy thuan ti€n cho ngudi st dung.

9000 —

FXa-16EX

o

Hinh 2.15: By FX2N-16EX
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B FX2N-16EX sé luong dau vao: 16

- Loai dau vao: k¥ thuat sb

- Sur dung véi: dong FX

- Dong ap : 24vDC

- Chiéu dai : 90mm

- Chiéu rong : 40mm

- Chiéu sau : 87mm

- Kich thudc: 90 x 40 x 87 mm
2.7. B0 FX2N-1PG

FX2N -1PG la mét thiét bi phat xung co ban ( goi tit la PGU ), thuc hién chuc
nang caa maot thiét bi doc lap 1a cung cap maot sé lugng xung quy dinh ( tdi da 1a 100
kHz ) cho driver cta b dong co Servo hodc dong co budc.

Céc “ PGU “ cung cip cho thiét bi dau cudi ( motor ) dich chuyén vi tri doi hoi
phan &g véi van toc cao va thuong duogc diéu khién qua cac 1/0 cia PLC.Boi Vi tat ca
céc chuong trinh dé kiém soét vi tri dugc thuc hién trong may tinh nén “ PGU “ khong
yéu cau phai danh riéng phan diéu khién ma cac don vi truy cap ditliéu c6 thé duoc két
ndi véi PLC dé thiét 1ap hodc hién thi dit liéu dinh vi, bai vi cac & nhé trong “ PGU “
la c6 sin va khdng can stra doi.

Hinh 2.16: B FX2N-1PG
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- POWER: Cho biét tinh trang cia PGU, sang khi 5V duoc cung cap tir PLC.

- STOP: sang khi 1énh dirng duoc tac dong & thiét bi ngd vao.

- DOG: sang khi dau vao DOG duoc kich hoat.

- PGO: sang khi tin hiéu diém zero dugc nhap vao.

- FP: sang khi phat xung thuan.

- RP: sang khi phéat xung nghich. ( dinh dang xung dau ra c6 thé thay doi khi
thay d6i sir dung BFM #3)

- CLR: séng khi c6 tin hiéu CLR & ng0 ra.

- Vin: Ngd Va0 cap ngudn 24V cho PGU

- COMO: ngd vao cap 0V cho PGU

Chtre nang cua ting dia chi trén PGU:

FX2N - 1PG

STOP

DOG

S/S

PGO+

PGO-

VIN

FP

COMO
RP

Chtrc nang
Durng ngd vao, cé thé hoat dong nhu 1a dau vao lénh ding
& ché don hoat dong bén ngoai
Cung cap sau c4c chie nang khac nhau tiy thudc vao ché
d6 hoat dong:
« Van hanh vj tri tro lai: GAN DIEM TIN HIEU dau vao
« Ngit hoat dong toc do: ngat dau vao
« hoat dong lénh bén ngoai: giam toc do dau vao
Két ndi véi ngudn cam bién duoc cip tir PC hoic tir nguon
bén ngoai
Két ndi véi driver dong co Servo hodc cung cap nguon tir
bén ngoai ( tir 5 dén 24 VDC, 20mA hoic it hon )
Nhap vao tin hiéu diém zero tir thiét bi hoac bo khuéch dai
Servo
Cap ngudn tir bo khuéch dai servo hoac tir thiét bi bén
ngoai (5 dén 24V DC, 35 mA hoic it hon )
Xuat xung ngd ra ( toi da 100kHz ) 20mA hoic it hon ( 5
dén 24vDC)
Céap OV tir PLC hoac tir thiét bi khac

Pau ra xung nguoc hoic hudng. 100 kHz, 20 mA hoic it
hon (5 dén 24V DC)
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CoM1 Thiét bi co ban tir ngd ra CLR
CLR Xoa dit liéu khi tro lai vi tri goc hoac dau vao cdng tac gioi
han duoc cap vao
Bang BFM:
[ BFM No.
Higher | Lower
g | Lawer | i RN b3 o7 b6
#0 | Pulse rate A 1 o 32767 PLS/REV (Pulse/Revolution)
w2 #1 | Feedrale B 1 lo 999999 "1
Home
o [0 oy | countstan 00Gwput | |poson | Roskon e e ||
input H tirning ty fetum irection
polarity direction forniat
%5 % | Maximum speed Vrmax 10 to 100,000 Hz
#6 | Bias speed Vinia 0 o 10,000 Hz
# #1 | JOG speed VoG 10 to 100,000 Hz
#10 #9 | Home position retum speed (high speed) VRT 10 to 100,000 Hz
#11 | Home posibon retum speed |creep speed) VcRr 10 to__ 10,000 Hz
#12 | Number of zero point signals for home position retum N 0 o 32767 PLS
#14 #13 | Home position HP 0 fo +999,599°2
#15 | Acceleration/deceleration time Ta 50 to 5000 ms
#16 | Reserved
#18 #17 | Sef posibon (1) P{l) 0 fp £999.999°2
&20 #19 | Operating speed (1) V(i) 10 o 100,000 Hz
#22 | #21 | 5etpositon 1) Bl D o +099.099°2
w24 #23 | Operating speed {Il) (i) 10 to  100.000 Hz
Variable External Interrupt | Single ;
3 . . __ |speed command Em single speed | speed R‘ah‘";" Home
#25 operation | positioning positioning | positioning absoll pasition
stari start start start start pasition refum start
#27 #26 | Current position CP Automatic writing -2, 147 483,648 to 2,147 483,647
e Current
Paosition =
#8 | — — — — — — — | compieted |Exror g D
flag
%29 |Emor code Error code is automabically written when emor has occumed.
230 |Model code “51107 is automabcally writen.
#31 |Reserved
R: For read
bS ba b3 b2 b1 | b0 W: For write
Initial value: 2,000 PLS/REV
Initial value: 1,000 PLS/REV
bl System of units
Position data . . [Jgtor system, Machine
multiplication 102 to 10% system, Combined
system]
Initial value: 100,000 Hz
Initial value: 0 Hz RW
Initial value: 10,000 Hz
Initial value: 50,000 Hz
Initial value: 1.000 Hz
Initial value: 10 PLS
Initial value: [¢]
Initial value: 100 ms
Initial value: 2]
Initial value: 10 Hz
Initial value: [+]
Initial value: 10 H=z
R
JOG— JOG+ Reverse Forward STOP
operation operation pulse stop pulseastop Error reset
PGO input DOG input | STOP input Han_'r"l:-g Re!;telrsrg
n mn i Lald] no L]
ON on . P eNT Y| et Forward | Ready
completed | rotation R
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Két luan chwong 2:

Chuong 2 gidi thiéu vé PLC Fx3U cua hdng Mitsubishi cac 1énh co ban va nang
cao dé thiét ké chuong trinh diéu khién. Gidi thiéu vé dong co servo cua hdng yaskawa
va gidi thiéu cac phuong phéap diéu khién.
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CHUONG 3. LAP TRINH PIEU KHIEN, THU'C NGHIEM MO HINH CNC
3.1 Man hinh HMI NB7W-TWO00B Omron.

3.1.1. Két néi HMI véi PC

Man hinh HMI NB7W-TW00B Omron24V la loai man hinh cam ng tuy cho
phan giao dién khong Ion song chang loai man hinh nay dugc tich hop nhiéu chuc
nang rat manh. Ta c6 thé sir dung loai man hinh nay dé tao cac hinh anh d6 hoa giup ta
c6 cai nhin truc quan hon vé hé théng. Bén canh cai nhin truc quan vé hé théng thi
nhitng hinh dnh d6 con cho phép ta diéu khién va giam sat h¢ théng mot cach linh hoat
va dé dang. Loai man hinh nay cho phép téi 500 trang man hinh ung dung, diéu nay
gitip nguoi st dung o thé giam sat hé thong san xuat phirc tap. Bén canh ¢6 man hinh
con ¢d chtrc nang nhu mot bo 1ap trinh bang tay giup ngudi st dung cd thé truc tiép
lap trinh cho bd diéu khién PLC ma khong can phai st dung dén may tinh. ...

Két ndi man hinh Pro-face véi PC:

Hinh 3.2: HMI két néi véi PC Thong qua cdp nap GPW — CB03
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3.1.2. Thao tac véi man hinh NB7 va phan mém NB-designer
B1: mé phan mém va tao project mgi va nhan ok dé hoan tat

[@ NB-Designer
-EI|E [_Edit View Screen Draw Components Tools Option Window Help
|8 New cr | ¢ 2% | & o g
p|& Open Ctr+0
Project P
Exit

Hinh 3.3: Mé phan mém NB-designer
B2: Chon PLC két ndi HMI

roject Library Window H

Connector

Hinh 3.4: PLC két néi véi HMI
B3: Tao lién két gitta PLC va HMI qua cong truyén thong RS485, Chon serial port va
kéo ra man hinh dé tao lién két gitta Com 2 ctia HMI va Com 0 cua PLC.

Project Library Window #

Connector

2 s
>z O
& O
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B4: Tro vé giao dién HMI va bat dau Viét giao dién: Click chudt vao Window chon

“edit window”.

C\Program Files (x86)\OMRON\ME-Designerprojectitifgnitifgn.nbp - [Hfgn *]

File Edit View Screen Draw Components Tools Option _@nm Help
B &« ) i@ g Coscade

o by M D |2 S| B @ ook & | M T OE Tile Horizontally &

REBEe BE DDA RHELN @ el
S b 7 c Configuration and Setup Window il

e Edit Window

) O A oo
Ethe...

Hinh 3.6: Tré vé giao dign HMI va bt ddu Viét giao dién

MAY PHAY CNC

CHE DO
TY DONG

CHIEU CAO PHOI
" ELIIE & TOC DO (m/ph)
St =4 "o

Hinh 3.7: Giao di¢n HMI diéu khién may CNC
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So do dau day
T 2— g'_'_
=z E :
& i
~ |2 &
=|z z
2|2 i
- Bl
| (—
g S — =
ok ke eg
is
Bl |
;\.3.—- "-;:'f-?-gé
[ [= R g% = gisi l
. =lgl——fs (385 _. 1 I !
£3| [FEE— 18|z - —|=
Hl [EE =i fE
- =2 | ] S N i = !
= = |8 o= §§ [ —
gp. - g_—h—-—gs gggf %ig
56 255 =128
- §_1 ‘ggz - §§§§ !
LR ® 1 st 15588
z| = et s |
| Elet—o— g}g = §
Sl S N O |
-] 45 [5+-# B

Hinh 3.8: So do diu ddy PLC véi servo
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Déu day diéu khién vi tri:

Position Control Mode

SERVOPACK
_% /\PULS L 7 19Q
/ PUL S
1500 Alarm code output
SIGN i Max. operating voltage
Evnc-c-!v a] od oVoC
ISIGN |\ 12 o Max. operating current:
V4 7 20 mADC
Position CLR
ret‘erem:e4 e =
ICLR -
PL1 a
Open- collector PL2
reference —_— PG dividing ratio output
\  power supply A} Applicable line receiver

SN75175 manufactured

by Texas Instruments or

the i t corresponding
to MC3486

Applical
SN75175 manufactured
by Texas Instruments or

meequvalelnconespmding

*24 V +24VIN 61—'«_5_6—. to MC3486
- =34
Servo ON N
(Servo ON when ON) - IS-ON>40(sn) S0
( - - Stk 25 4 ICONS positioning
P control > * = K: (ON when positioning
(P oontrol when ON) §—" —1e-CON (L, 41 (Si1) - CLCON:. wnpietesgo
Forward run prohiied P-OT \[‘2 (S12) %: K:- (502) »7 ¢ ITGONS 70 oy
AR 1 I = o *:C (matmﬁmmm)
?-o 28 (MN.
Reverse run prohibited N-OT ¥ 43 {s13) N1
(Prohibited when OFF) [~ 5 (803) p—
Alarm s - € Servo ready output
(a.s«m ON) $—"ALM-RST J 24 Li‘.-ﬂ_} 'c- ‘#- K___ 30 J¢ IS-ROY- (ON when ready)
o R
Forward current limit ~  pcL\ 45kSI5 W I8 31 ), ALM+
(Limit when ON) e ? K: = T sloren obtput
—7 (- T 32 ¢ ALM- _ (OFF for an alarm)
- INCL | 46 (SI6) ek, W IR
o ooy ) e 24 Photocoupler output
Connector Max. operating voltage:
— 30 VOC
— vshell ) lsﬁoa:m o%wbmg current:
FG -
B e .

Hinh 3.9: So do diu ddy diéu khién vi tri
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3.1.3 Chwong trinh diéu khién.

ME002
0— } [MOV Kl D300 ]
[DH{W Kl D302 }
[DMOV  K100000 D304 ]
[DTG K K19 K15000 E1 }
(070 K0 Ko K3000 Kl ]
M3000
58 | | [T{} 1] ] D300 Kl }
[J:rm K0 Kl D302 Kl }
[0 K0 K3 H200E Kl }
[DTD KD K4 D304 Kl }
[0 K0 Ké K0 Kl |
[rrTo K0 K7 k2000 Kl }
70 K0 Ki1 KI000 Kl |
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(D70 K K13 KO Kl ]
[0 KD K15 K100 Kl ]
MB000
181—f (M09 Y
(w10 )
(M411 )
(M412 )
MEQ00
186— | [0 K0 K25 K4Ma00 K1 ]
A003
m [070 K0 K26 K0 Kl ]
4004
i
X014
i
X015
i
i0le
—it—
%017
i
{DFR{M K0 K26 D10 Kl }
(M07 )
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X006 K2
246— | (Ti61 )
(1005 )
7161
251— | [P0 KO K26 K0 K1 ]
M162
MB00O
270— £ {M402 )
{M403 )
Ma002
213 | (406 )
%006
275—N (Man1 )
{ZRST MO M300 |
{ERST DO D100 |
[RST M320 |
T166
285—1} | (w408 )
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X015
333___4 | [SET 8160 ]
[SET M160 1
[SET M3Z20 }
343 [T, s160 ]
Mgl
344.__4 } {DTD KD K17 K5000 Kl ]
£l
{T166 )
k= D10 E5000 ] [SET M161 ]
MEOOD2
| | [ogm
n || {SET S0 }
X006
il
Migl
A
1]
Mlgl
318 H [SET M162 }
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380 [STL S0 ]
Ma000

381 {1 [ERST Y000 Y100 }

[ERST 51 5300 ]

{SET 51 1

354 [STL 51 }
X013

385 |: {sET 510 ]
X013

398 )!/f’ [SET 520 1

401 [STL S10 }
MBOO00

402 IE {YGDE }
X013

404 };g [SET 520 ]

X003 Mad M128 M320 M54

[] | ¥ | b |

07— | | +F | F (SET 830 ]

[SET M30 }
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[RST M162 1
M30
416— | [SET M34 )
X004 M34 M128 M320 M54
418— | H—F || +F [ SET 340 ]
[apm
[SET M40 }
[RST M1E2 '_L
sS40
427 || [SET M44 }

1014 M34 M320 M128 Md4

W —H—— ———3F E

[SET 5
[SBT M50

Ko

[RST M1£2 1

L J
850
438— | [SET M54 ]
X016 M34 M4 M54 M320
40— | A f—F | [sET  s100 ]}
[seT  MI00 ]
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[RST M1&2 1
5100
49— | [SET M128 T
451 [STL 520 1
ME000
45211 | {¥007 )
X013
45%_: | [SET 510 ]
X003 M4 M154 M320 Mo4
457— | +F y s | | +F {SET s70 1
[RST M1g2 ]
570
466— | fSET M4 ]

X004 M4 M154 M320 M94
| | |
11

/{’ [SET 580 1

[RsT  mMi62 ]

477 — | I'SET Ma4 ]
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2014 M14 M154 M320 Ma4

a9 ———— (ser s ]
[SET M90 1
[RsST Mig2 ]
590
488— | [sET M4 ]
X017 M4 MB4 M34 M320
90— ——f——F——F— | [ser  s130 ]
[SET M130 1

[RsT M6z

499_{ : [SE’Z‘ M154 }
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501 [sTL S30 1
M30
SDZ—{ 'I {SET Yoo2 }
X012
| [eRT
| [SET 1004 ]
%010 K10
| (11 )
Tl
1 {sET $31 ]
[SET M3l }
518 [STL 831 }
M31
519— | [RST Y002
X011
i [RST Y004 1
X007
| ] [SET 832 H
| |15 J
[sm M32
529 [STL 832 k
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M32
5300 —] | [DTO KO K17 KS000 K1 ]
K10
@ )
[= D10 K9000 (M33 y
M33 K10
557 | (T3 )
T3
s61—11 {sET 533 I
565 {STL 833 1
MB000
566— | [SET Y003 )
K10
(4 )
T4
511— | [SET Y004 1
K10
(15 !
5
576—1| {SET Y00z}
X012 K10
579— | (16 )
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583

587

588

350

595

397

602

T6
—{1 [sET 534 I
[sTL s34 i
MBOO0
} {RrsT 004 T
X007
— | {RsT Y002 }
4]
{17 y
%011
| {RST Y003 ¥
B

[SET M36 }

[STL 535 ]
M36
I | {oT0 KO K17 K-9000 Kl |
K3
(18 ]
= 1 {
{ D10 K0 ] {SET M37 ]i
M37
- [ZRST MO 4300
{SET S0
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915 fSTL $70
M0
916— | K9000 Kl
K10
{126
{= D10 K9000 ] (M71
M1l K10
943— | {121
27
947 — [SET 871
951 [STL sT1
MBO0O
952 } [se1 Y003
K10
(128
T28
| - .
957— | {SET Y002
X012
959— | [SET Y004
X010 K10
961— | (129

|

[
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T29
65— | [SET 73 1
968 [STL 73 1
MB000
969— | [RST ¥002 1
X011 K10
971 — | (T30 )
T30
975— | [RST Y004 1
X007
977— | | [RsT Y003 1
| K1
(731 )
31
s82—} [SET s14 I
[agm
[SET M72 T
987 [STL s74 I
M2
988— |} [Dr0 KO K17 K-9000 K1 T
E3
(T32 )
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)

DLO ] (M3
M13
1015— | [SET 575
1018 [sTL S5
MEO0O E3
1019 | (733
T33
1023— | [SET Y004
X010
1025 | [sET Y002
X012 K10
1027— | (T34
T34
1031— | {SET 576
1034 {STL S76
M3000
1035— | [RST Y004
X007
1037— | [RST Y002
X011
1033—1 | [SET 50
[ [E.RST M0 M300
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3.2 Van hanh chay thi, hiéu chinh théng sé:

3.2.1. Cai ddt phin mém giao tiép mach3 CNC
- Budc 1: Trong muc cai dat ta giai nén file Mach3 V3.042 full, va chon Mach3
V3.042 full.

[ Mame Date maodified Type Size
Mach3 W3.042 Full File folder
UsbMowve-V2.0.1.9 File folder
i3 lazycaminstall_301 Application 11.542 KB
B Mach3 v3.042 Full WinRAR archive 24.796 KB

- Buéc 2: Chay File memoryoverride va click vao Run.

[ Name Date modified Type Size
| Huong Dan Text Document 1KB
_| MachlLic.dat DAT File 1KE
‘% Mach3Version.042.029 Application 26456 KB
[A&| memoryoverride Registration Entries 1KE
Open File - Security Warning X

The publisher could not be verified. Are you sure you want to run this
software?

Mame: ..mem'mech3 cnc\MACHS V3.042\memoryoverride.reg
ﬁ'—l Publisher: Unknown Publisher

Type: Registration Entries

From: EAMR TUYEMN\TUYEM'\phanmem'imech3 cnc\MACH3S ...

Run Cancel

Always ask before opening this file

% This file does not have a valid digital signature that verifies its
‘3' publisher. You sheuld only run software from publishers you trust,
How can I decide what software to run?

- Buéc 3: Tiép tuc chay tiép file Mach3 Vesion 3.042.029. Chon next va lam
theo hudng dan ciia phan mém.

ontrol So

- Vo W T b

Frogem i ARY | MOIAME | Tootath Ae | ORuet ANS | Semigs ARG | Dragmestics A7, | MNSGTS G G17 G40 G21 G0 G4 G54 ( ced car
<0 988 YD B4 241 M
o0 9833 YD BBET RO2736 i -0.6700
+0.811 Y0172 70 26 YT
08638 Y0 9353 R 3093 -
10,6107 Y0.0595 R0 3045 b +0.9460 o
.0 756 Y0 9563 10 319 -
-0 6976 Y0963 20 920 e nndnnd 30100
~E R L — 0 000
b.0/5544 V0 5433 RO.9192 ;
-0 545 VD 8363 RY 7237
51 X0 8223 V0 5306 i

%04867
Y0 625

*-0 65223
53 X-0 637 VD677 R 3437

Statate Program Run | [ R Fiom
[= 3§ Program Run Time_0:00:00:
T —

Hisory | Cloa Status:] Profile:jmach3min
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- Budc 4: Cai driver cho giao tiép gitra main Mach3 va may tinh ta vao muc
USBMOVE-V2.0.1.9, copy 3 file:

.

[1 Marme Date modified Type Size
| angelo HIETS : ext Docurment
= ch gelog 30/03/2013 2225 CH  Text D 2 KB
D M7101.mls 02/03/2011 451 CH  M15File 1KB
| UsbMove., /037, : ication extens...
=] UshM dll 30/03/2013 219 CH  Appl 407 KB

Vao muc C:\Mach3\Pluglns va pase dé cai.

3.2.2. Cai dit phdan mém Lazycam

Lazycam |a phan mém trung gian chuyén déi céc file vé vé dang ngon ngit G-
code.

Mudén main mach3 hiéu dugc va chay theo hinh vé& mong muén thi tt ca céac
hinh phai chuyén vé dang G-code, c6 thé dung nhiéu phan mém dé chuyén nhung
trong truong hop nay ta ding phan mém Lazycam.

- Budc 1: Chon vao file Lazycaminstall va chon “next”.

| B Sep Toos Yew e O
B contican @B g [ magerie L fradiles H‘m-m Q oo
I

Weicome!

\Wecore 1o e LanCam waopogam Tris pogran wit
el LatyCon on yous system

1 shorghy seccmrmrcnd el sou et of Wiedkows fragrare
hetue arnung s Seag pogeam.

ik Cance! e auk Setup and hen cose vy poogams yeu
v g Ok N tn corbrum wifs B S pogan

\WARNING Ths program & sestacted by catymght S and
roratond veses

Unimstanzed mgroduction or defrbrbon of s pogs . o
ary porken o &,y el in wvers vl and crmnal
enahes arc ool be secnscied o e msiun evert
orsble e

T T T ] [
- Budc 2: Ta tiep tuc chon “yes”.
5 ArtSoft Inc. LazyCam Setup X |

End-Uger License Agreement g

Flease read the following licenze agreement. Press the PAGE DOWN key to see the rest of the
agreement.

READ CAREFULLY! ~

This LazyCam CNC for Windows End-User License Agieement

["Agreement""] is & legal agreement between you [either an individual

ar a single entity knawn as '"Customer"] and ArtSoft Software Corporation. By installing,

copying, of otherwise using the Software or any Software Updates,

Customer agrees to be bound by the terms of this Agreement.

|F Customer does nat agree ta the terms of this Agreement, do not

ingtall, copy, ar use the Software, including all Software Updates

that Customer received az part of the Software [gach, an "Update”].

By installing, copying, or otherwise uging an Update, w

Do you accept all of the terms of the preceding License Aareement? IF you choose Mo, Setup will
close. To install LazyCam, pou must accept this agreement.

< Back |I Yes I | Ho
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- Buéc 3: Ta tiép tuc chon “yes”.

ﬁ ArtSoft Inc. LazyCam Setup

End-Uzer License Agreement if

Fleaze read the following license agreement, Prezs the PAGE DOWHN key to see the rest of the
agreement.

READ CAREFULLY!

Thiz LazyCarn CHC for Windows End-User License Agreement

[“toreement'’] iz a legal agreement between vou [either an individual

aor a zingle entity known az "'Customer''] and ArtSoft Software Corparation. By installing,
copying, or athenwize uzing the Software or any Software Updates,

Custormer agrees to be bound by the termz of this Agreement.

I[f Customer does not agree to the terms of this Agreement, do not

inztall, copy, or uze the Software, including all Software Updates

that Cuztomer received az part of the Software [each, an "Jpdate™],

By inztalling, copying, or othensize using an Update,

Do pou accept all of the terms of the preceding Licenze Agreement? IF you chooze Mo, Setup wil
cloze. To install LazwCam, you must accept thiz agreement,

< Back Yes Mo

- Budc 4: Chon duong dan cho céc file G-code dugc install ta chon “Next”.

iS5 ArtSoft Inc. LazyCam Setup ey

Select Destination Directory Iﬁ

Select the folder where vou waould like LazyCan to be installed, then click Nest.

|C:\Machy
=

& ]
[ Addons
(L] Bitmaps
(L] Brains

[ Flash
[ GCode

=0 wWINDOWS [T

< Back Cancel
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Va chon “Yes”

Select Destination Directory

Select the folder where you would like LazyCam to be inztalled, then click Mest.

ArtSoft Inc. LazyCam Setup

% _-_|E|I An existing version of LazyCam is already installed in the destination
! i’#_" directory, Do you want to upgrade this installation to LazyCam 3.017

Yes Mo

= WINDOWS [C:)

< Back Mext > Cancel |
- -
- Budéc 5: Tiép tuc ta chon “next” néu khong muén thay d6i tén hién thi cua

lazycam.

i5) ArtSoft Inc. LazyCam Setup X ;
£l
Select Program Folder
| an,
Ent
Setup will add zhortcuts to the Program Folder specified below, You may twpe a new Mul

folder name, or select one from the Existing Folders list.

Program Folder:

LazyCam 3.01

Accessones

Administrative Toolz

M aintenance

Siemens LOGOSoft

Startup ¥

[ Install icons for all local users

< Back Cancel
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- Bué6c 6: Tiép tuc chon “next” dé chay va két thic.

i5 ArtSoft Inc. LazyCam Setup X

Start Copying Files Jf P
°

The setup program now has enough information to start copying LazyCan files to your t
computer. If you want to review or change any settings, click Back.

Ta start copying LazyCam files, click Nest.

< Back Cancel

3.3. Van hanh chay thi

3.3.1. Yéu ciu
Chay hinh tron bang may CNC su dung phan mém thiét ké Autocad 2007 va

chuyén qua ngén ngit G-code bang phan mém Lazycam dé nap vao phan mém Mach3
cho CNC chay.

3.3.2. Ngi dung

3.3.2.1. Thiét ké trén phin mém autocad 2007

- Buéc 1: M& phan mém autocad v& mot dudng tron bang Iénh Circle hodc bam
phim C va dau cach trén ban phim, va ta nhap ban kinh dwong tron 12 200mm va
nhan cach.

Luu y: Phai dam bao don vi mac dinh trong cad la mm.

M AusteCaD 210
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- Budc 2: Luu file vira tao dudi dang file .DXF, bang céach vao file chon “Save

2

as...

i M AutoCAD 2007 - [Drawingl. dwgl

Fife | Edit View Insert Farmat Tools Draw  Dimenson Madify  Window  He

2 . RN b o f |60 R, R R

Pleyy Sheet Setu. | " =

L Open.., CTRL+Q -
Open Sheet Set...

&l Load Markup Set...

Slose

bl Save CTRL+5
# eTransmit..
2 publish to Web.

Exporti

I|j age Setup Manager...
Flotter Manager...
Plot Sle Manager,
: ot Preview:

CTRL+P

View Plot and Puklizh Detailz...

Drawing Lrilities L
Send...
Dirawing Fropertics,,

Userst TUYENS Desicbop! 5
=t TUYENN Desktop'i2

\Thrawingl 22
letoph\Drawingl2
ktopiDrawingl
esktophDrawinglS

R W R

wingls
8 C\lserst,. \DesktophDrawingd1

Exit CTRL-Q

- Budce 3: Tiép tuc trong muc File of type chon Autocad R12/LT2 DXF (.dxf) va
dat tén cho file vao muc File name va dong lai.

Qn! Save Drawing As

Savein: | [=| Decuments

MName

Autornation
Corel
FeedbackHub
hp.applications.package.appdata
hp.system.package.metadata
My ISO Files
My Palettes
YouCam
Zalo Received Files

1

[T Drawingl

["H Drawingl5

o O O WS W W S ki koM

>

[] Update sheet and view thumbnails now

File name: |Drawing‘|_dxf

Files of type: |AutctEAD R12/LT2 DXF (*.dxf)
AutoCAD 2007 Drawing (*.dwg)
AuteCAD 2004/LT2004 Drawing (*.dwg)
AuteCAD 2000/LT2000 Drawing (*.dwg)
AutoCAD R14/LT98/LTS7 Drawing {*.dwg)
AutoCAD Drawing Standards (. dws)
AutoCAD Drawing Template {*.dwt)
AutoCAD 2007 DXF {*.dxf)

AutoCAD 2004/LT2004 DXF (*.dxf)
AutcCAD 2000/LT2000 DXF (* d
AuteCAD R12/LT2 DXF (*.dxf)
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3.3.2.2. Chuyén sang G-code biang phin mém lazycam
- Buéc 1: Mé phan mém mach3 CNC controller bang cach click dap vao biéu

twong Mach3Mill.

[
IViaEh= il

- Budc 2: Trong muc File chon Lazycam.

@ Mach3 CNC Controller
File =Config Function Cfg's View Wizards Operator Plugln Control  Help
Load G-Code

MDI (Alt-2) | Tool Path (Alt4) Offsets (Alt.5)

!
It-1
LazyCam ... P }
Close File(s)
Exit

Hoic click dup vao biéu tuong lazycam trén desktop.

s el e

Giao dién hién Ién va ta bat dau thao tac mo file mau bang cach chon file -> open
vector file (DXF, WMF, HPGL, PLT...).

E Untitled - LazyCam
File Setup Tools View Help Output
New..
. wad Mach3 Load n‘ Save *LCAM
Open Vector file { DXF, WMF, HPGL, PLT...)
Open Image File( Jpg Bmp Png..ect.)

Load Current Mach3 file

Recent File

Open LCam Project ...
Save LCam project As.,
Save LCam Project...
Close File..

Exit
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- Buéc 3: Chon duong link dan téi file cad ma ta vira tao & muc trén va nhan

open.
9|
j File Setup Tools View Help Output
‘2] Open*LCAM [ OpenDXF I ImageFile MS‘ Mach3 Load H; Save *LCAM ' : _
Ops ol
]| No Project Loaded
E Open e
Look in: ]l Desktop _"J = 7 £F B
A
* j 5
: AutoCAD Drawing Intercha...
s _ 2B . i:;'-‘I:E: Sl e
L 12
AutoCAD Drawing Intercha...
Deskiop DXF 14 9 KE
= | BAI MAU
T AutoCAD Drawing Intercha...
i DXE /7 6.07 kB
[@ Drawingl
: AutoCAD Drawing Intercha...
This PC oK ; 6,09 KB '
[@ Drawing2
e AutoCAD Drawing Intercha...
e SR 2
Fie name: [Ba MaU - Open
Fies of type: |AuteCAD DXF =] Cancel

- Budc 4: Tiép tuc ta chon “MILL”.
E LazyCam

File Setup Tools Yiew Help Output

S| Open*LCAM [& OpenDXF I Imagefile 4 Mach3 Load nlaaue*.LCAM

Cps
..... | No Project Loaded

Import Session Type

Toe]

J@ﬁ oo

il
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- Bugc 5: Man hinh hién thi giao dién duong tron di vé ta chon Tool -> Auto
clean dé thiét 1ap diém dau bat dau chay. Dé thay doi diém dau chay ta chon vao
duong mua xam va kéo téi diém ta bat ¢au chay theo mong mudn.

O R LT - I M - 4 ¥
e fohp | Tosh Yiew e Dutpt

- Ete—— et B i | (@) s 1] E e
2 o Zuermar bt 1 | a glns B .M
B e beasa e e A
EEBML e ey Waesz g
B0 Aucann [ s
[~ B —— e it
Resieh Comgmiz s
Sk Driing Wagea i
M Cnam
oy it e
Ol Gl Wi Rad it
Ty Uivetes
Fatane Drasemg
Otrise doymemg
T o ol Lasdien
Reeriie
Clhom Satachios

oot | [l Pacoe ] con o[ [ e e[ T ]

2 --— — Dpdatieg Coain aEatisties. . 2
? File loaded

St Clean Dt

F Eimm .
[1!. 108 - doTLED. ... |
15:28: 08 - — C1mLS10: lete. . hd
fics WP (oo L B £

ol ¥ e
[Be st ran 6t O
L mwGe Oy 2 |
=) Ggen?, ey e ,.njmdemn | 1 covecat ow [llkur.t Em .mm
O Ramove Beundane Evties “du
SR M Gesinetny
FEL pa comsa
B o

Fiesm Chin b M.
Seale Drawing
Meve Cha
SatLoye Dpms
Ol Crcles
Femae (e
Foite brawing
Otz driming
Tum off sfLaadirs
ey il

Clear Seecsions
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- Bu6c 6: Sau khi da thiét 1ap xong ta click chon “post code” dé chuyén sang
dang G-code trén phan mém mach3.

3.3.2.3. Thao tdc trén phin mém Mach3 CNC
- Budc 1: Sau khi mg phan mém va post code ta vao file ->Load G-code.

@ Mach3 CNC Controller
[F onfig Function Cfg's  View Wizards Operator  Plugln Contrel  Help

LazyCarmn ...
Close File(s)

Exit
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- Buéc 2: Trong muc open chon filema ta vira tao bang lazycam va chon open dé
mo file.

® Open *
Look in: ] GCode L] = & R |
ﬁ Mame i Date modified Type
: I_-_'l BAI MAL tap 0871172017 2:45 CH  TAP File
Giuick access |
L '
Deskiop |
™ |
B Libranes !
! =
i Thiz PC
Nﬁt';u‘{)ik < }
Fie name: |BaI MAU - Open ||
=
Files of type: 1{'_tap} _] Cancel
- [~ Open as read-only

- Buéc 3: Luc nay trén giao dién da hién thi code va display dé hién thi giao dién
mat khac.

0w a
Pogemmaal o eo@ea | Tool Past 1) O s | Sebgiks | Diogaasis I 1) | W01 G0 317 58 GI1 050 054 (54 043050 G54 65T

(Zera Scale m—
Ol #512.9667 | o0

NS (Fle Namea = BAl MAL on Wednescay, Novenber 08, 2017) —

N10 (Dafautt il Fost .z;nn + Scale N

N1 G311 i —Z&QQQZJ +1.0000

20 G0 21,0000 .

N2s 13 = + 0 Scale m—

N30 K1883 3465 Y332.4170 R Z

“ 1

- 3 [ Zor Radius.

N45 G2 200,000 J0.0000 m

N50.60 240000 = +0.0000 ==

NS5 MS

= =
Load Wizl Lt Wzl

S|
o | wnen | [oolInformation _ _
|

W S Worands

FRO%

i —_— Craege ("
Omesoe | L TS| | Tool J— * I Syindis ONES I 100

- e (W DEH Jl.m 0 ® ﬁ@ o @
St e 1 Oyl g ™ ] FRO
. [ M| & .I T F odm. I —
LT Dvell | |ovine Herunon Ao . % Sor 0
.. TN s il Untsiin 0.00 J Spindle Speed J
: lwe Il g OO Cridin J —Lil
_ Glod | Mcedm +0.000 Unite/R 0,00/ /"]
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- Bué6c 4: Trén giao dién ta thiét 1ap mot sé théng sé sau:

Ta vao Config chon muc Ports and Pins dé thiét 1ap cac dau vao va cong nhan dix

licuva ta thiét 1ap nhu hinh:
@ Mach3 CNC Controller

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

Help

Select MNative Units

Ports and Pins MDI (Alt-2)

Tool Path (Alt4) Offsets (Alt.5)

Mator Tuning
General Config...

System Hotheys

e A\l MAU on Wednesday, November 08, 2017)

ToolPath JSt}
Slave Axis
Backlash

Fintures....

ToolTable ¥932.4170

Config Plugins 60,00

Spindle Pulleys.. J0.0000

Safe 7 Setup..
Save Settings.,

‘Imen M30

Engine Configuration... Ports & Pins

Port #1 Port #2
[¥ Port Enabled [ Port Enabled

0378 Port Address 0x278 Pert Address

Entry in Hex -3 A-F only Entry in Hex 0-9 A-F only
[ Pins 29 as inputs

Kemel Speed
{* 25000Hz ¢ 35000Hz ¢ 45000Hz " G00ODhz
(" 65000hz ¢ 75000hz ¢ 100khz

Mote: Software must be restarted and motors retuned if
kemel speed = changed.

OR

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

MaxhC Mode
[~ Max CL Mode enabled
[ Max NC-10 Wave Drive

Program restart necessary

Restart f changed
[ Sherline 1/2 Pulse mode.
[ ModBus InputOutput Support
[~ ModBus Plugln Supported.
[ TCP Modbus support
[~ Event Driven Sernal Control
[~ Servo Seral Link Feedback

0K | Cancel |
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[

i~

Engine Configuration... Ports & Pins s
Port Setup and Ais Selection  Motor Outputs | input Signals | Output Signals | Encoder/MPG's | Spindie Setup | Ml Options |
Signal Enabled Step Pin# Dir Pin# Dir LowActi... | Step Low A... | Step Port Dir Port
X Axis of 18 ] ¥ 4 1 1 J
Y Asis f 17 7 ¥ ¥ 1 1 '
Z Axis of 0 g ¥ X 1 1
A Axis 4 16 ] ¥ X 1 1
B Axis ¥ 0 0 ¥ 4 0 0
C Axis ¥ 0 0 ¥ ¥ 0 0
Spindle 4 0 0 ¥ X 0 0
ok |[ cancel | el |'
Engine Configuration... Ports & Pins E4
Port Setup and Axis Selection | Motor Outputs  Input Signals | Qutput Signas | Encoder/MPG's | Spindie Setup | Mil Optons |
Signal Enabled Port Pin Mumber | Active Low | Emulated Hotkey )
Kot & 1 0 & & 0
X— 1 0 L 4 0
XHome | 13 0 & 4 0
Yo+ 4 1 0 o 4 0
Y- 4 1 0 o 4 0
YHome | 14 0 & 4 0
Z++ 4 1 0 L 4 0
- ® 1 0 o 4 0
ZHome o 15 0 4 4 0 .
Pinz 10-13 and 15 are nputs. Only these 5 pin numbers may be used on this screen
Automated Setup of Inputs |
0K | Cancd | oy |
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Engine Configuration... Ports & Pins *

Port Setup and Axs Selection | Motor Qutputs | Input Signals  Output Signals ]Enocder,rMPG's] Spindle Setup | Mil Options |

‘ Port # ‘ Pin Mumber |Active Low | ~
1 ]

m
=1
o
(=)
m
(=8

Signal
Digit Trig
Enablel
Enable2
Enable3
Enabled
Enable5
Enableb
Output #1
Output #2

o T SRP T |

g %

K& 8 8 of ) o &
K8 N & 8 X X N

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

0K \ Cancel | |

Két thic ta chon apply va chon OK dé két thic:
- Budgc 5: Thiét lap thong sé motortrong muc config chon Motor Tuning.

@ Mach3 CNC Controller
File = Config Function Cfg's View Wizards Operator Plugln Control  Help

Select Mative Units
MDI (Alt-2) Tool Path (Alt-4) ‘ Offsets (Alt-5)

Ports and Pins

Mator Tuning
General Config...
System Hotkeys
Homing/Limits Al MAU on Wednesday, November 08, 2017)
ToolPath }st)

Slave Axis
Backlash

Fixtures....

Tontlable Y932.4170

Caonfig Plugins 60,00

Spindle Pulleys., J0.0000

Safe_7 Setup..
Save Settings..

N&0 M30

Mot giao dién motor tuning and setup hién Ién va ta thiét 1ap cai dat nhu hinh bén
dué6i: Vi muc Steps per 12 sé xung phat cho driver dé dong co dich chuyén duoc
1cm(vi du: Khi dong co quay 1 vong thi vit dich chuyén 5Smm ma khi dong co quay 1
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vong thi can phat cho driver 1500 xung, vay dé vit dich chuyén 1mm thi can cap 30
xung cho bo driver). Volocaty: La téc d6 dich chuyén tir diém gdc ban dau t6i vi tri bat
dau chay khic vai thoi gian ting toc Acceleration. Sau khi thiét 1ap xong ta nhan chon
SAVE EXIT SETTING. Tuong tu V&i C4c truc Y va Z ta ciing thiét lap nhu bang:

Motor Tuning and Setup x
Axis Selection
. _ Velocity
X - AXIS MOTOR MOVEMENT PROFILE
0000 X Axis
o 45000
£ 40000 ¥ s
J = 35000
& 30000 7 Axdis
| | = 1
£ 25000
E 20000
2 15000
! 8
| < 10000
| ~ 5000
0
i 0 1 2 3 4 5 6 T B 9 10
i Time in Seconds
i
Accel 1]
L Velogity Acceleration Step Pulse  Dir Pulse SAVE AXIS SETTINGS ‘
Steps per In's Of MM'S pEr min.  in's or mm'sfsec/sec G5 1-5us 0-5

] |30 |IDDDD ‘125 |D.012?4? ID_ ’D_ Cancel | K

Jb

Motor Tuning and Setup
iz Selection
; . Velodity
Y - AXIS MOTOR MOVEMENT PROFILE
X Axis
@
E Y Axis
=
C |
]
g .
| b g Z Axis
- =
E
z [ aee |
i E i
[
=
] 1 2 3 4 ) 6 7 B 9 10
Time in Seconds |
P
Accel |
[ Velocity Acceleration Step Pulse  Dir Pulse SAVE AXIS SETTINGS
Steps per In's of mm's permin.  in'sor mm'sfsecfsec  G's 1-5us 0-5 !
30 [ 1booo 125 0.012747 |D_ ]D_ Cancel | oK |
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Motor Tuning and Setup X
Aoz Selection
Velocty
Z - AXTIS MOTOR MOVEMENT PROFILE
1362 5 X Axis
a 1406.25
2 1250 Y Axis
= 10375 i
]
a 9375 j
|
— 18125
E L
E 625 I
ey
i .g 468.75 "
2 3125
> 15625
ﬂ ke
1] 04 0.8 12 16 2 24 28 32 36 4 i
iy Time in Seconds 1
Accel Jl
[ ~ Velocity Acceleration . Step Pulse  Dir Pulse ‘
Steps per In's or mm's permin.  in'sor mmsfsecfsec  Gs 1-5us 0-5 t
30 499.98 4,1675 0.0004249 0 0 Cancel ‘ OK |
| | | oo [0 [0 _
—

- Budc 6: Set diém Home cho may: Ta lan luot click chudt vao muc Zero X, Y,

Z.

'  Scale H— |
E +1,0000
:t  Scale I |
t - +1.0000
L
E

P 1 “ Machine | v

| OFFLINE cziggg To Go Coord’s Limits

Néu mudn dich chuyén dé set lai diém gbc ta c6 thé dich vi tri toa do dé di
chuyén may vé vi tri mong muén dé set géc lai bang cach nhap vi tri dich chuyén cua

ting truc va GOTO ZERO dé chay.
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Scale H—
vJ/ +1.0000
| Scale I

- J
- Bu6c 7: Sau khi da thiét 1ap xong hét cac thdng sé ta tién hanh chay chuong
trinh:

Dé chay chuong trinh chon CYCLE START.
Dé tam dirng bdm FEED HOLD.

Pé dirng chon STOP.
Dé reset chon RESET.

Thay ddi téc do chay ta vao muc FEED RATE chon & dé giam tée do,
= g tang téc d6 chung cua 3 truc.
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3.4. M6 hinh sin phim
3.4.1. Mo hmh may CNC cong nghtep

3.4.2. B§ diéu khién mdy CNC cong nghiép

Ol\».‘f

.-Q
' i
—

« A :v 8
'1"1:|.1 Pﬁ?ir§}1:11iv-\t'\s ‘

#

3.5. Két luén chwong 3
Chuong 3 da hudng dan cach cai dit phan mém Mach3 dé diéu khién va phan

mém lazycam dé chuyén d6i cac file vé vé dang ngdn ngir G-code.Thuc hién yéu cau
V6i cac noi dung: Thiét ké trén phan mém autocad 2007, chuyén sang G-code bang
phan mém lazycam, thao tac trén phan mém Mach3 CNC. Céc hinh v& md hinh san
pham véi may CNC va mach diéu khién may CNC cong nghiép.
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KET LUAN VA KIEN NGHI

1. Két luan

Qua mét thoi gian nghién cau, tim hiéu va lam do &n, véi sy huéng dan tan tinh
cua TS. Nguyén Trong Cac, em di van dung tat ca cac kién thie di hoc dé nghién cau,
thiét ké, ché tao bo diéu khién may CNC cong nghiép.

Nghién ctru nay ban dau di cho thiy duoc nhitng két qua tich cuc véi nhimg wu
diém cua mach diéu khién: Téc do xir Iy cao, mach 1am viéc 6n dinh, gia thanh va céc
linh kién dé hoan thanh mach tuong dbi ré... Tuy nhién, do kién thirc, kinh nghiém con
han ché nén mach diéu khién khi gap su ¢b, hong hoc van con gip rac rdi trong vin dé
stra chira. Ngoai ra, mach con don gian, chua dap (ng va hoan thién duoc hét cac chuc
nang dé tng dung véi nhiéu loai may CNC cong nghiép.

Trong sudt thoi gian nghién ctru em dé rat ra duwoc mot s6 nodi dung nghién ciu
mai, cu thé nhu sau:

- Tim hiéu dugc cau tric caa may CNC cong nghiép.

- Xay dung dwoc mach diéu khién.

- X4c dinh hé thdng truyén dong va diéu khién.

- Van hanh diéu khién may CNC cdng nghiép.

2. Kién nghi

Tao cac module thuc té dé tao diéu kién thuan loi khi thuc hanh véi cac ang dung

thue té, dé hinh dung.

Hoc vién: Vii Hoang Trung 76 Chuyén nganh: Ky thugr Di¢n tir



Trwong Dai hoc Sao Do Ludn vin Thac si

TAI LIEU THAM KHAO

[1]. GS. TS Vi Cao DPam (2001), Phuwong phap lugn nghién cuu khoa hoc,
Nha xuat ban Gido duc.

[2]. PGS.TS Tran Vian Dich (2000), Cong nghé trén may CNC, Nha xuit ban khoa hoc
va ky thuat.

[3]. PGS.TS Tran Van Dich (2001), Hé thong san xuat linh hoat FMS va san xudt tich
hop CIM, Nha xuat ban khoa hoc va k¥ thuat.

[4]. Nguyén Thién Phic (2001), Réb6t cong nghiép, Nha xuat ban Gido duc.

[5]. Richard A.Cox Mastering Programmable Controllers, Amatrol Inc1997 .

[6]. MiniCIM - Computer Integrated Manufacturing System. Operation Guide,
Amatrol Version 1.0, April 2002.

[7]. Automated Material Handling. Learning Activity Packet 1-8, Allen-Bradley
SLC500,Amatrol, Inc 1997 .

[8] Website: http://www.google.com.vn

[9] Website: https://toc.123doc.org

[10] Website: http://www.laptrinhcnc.com

[11] Website: https://vi.wikipedia.org

[12] Website: http://terlabclub.webmienphi.vn

[13] Website: https://dientutaiphu.blogspot.com

Hoc vién: Vii Hoang Trung 77 Chuyén nganh: Ky thugr Di¢n tir


http://www.google.com.vn/
https://toc.123doc.org/
http://www.laptrinhcnc.com/
https://vi.wikipedia.org/
http://terlabclub.webmienphi.vn/

