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I-  TOM TAT CONG TRINH NGHIEN CU'U.

Cung voi su phat trién cia khoa hoc cong nghé, cac doanh nghiép di dua céc thiét bi, may
mac hién dai vao trong qué trinh san xuét ctia cong ty. Ngay nay cic may céng cu CNC
ngay cang phat trién manh mé, va d6 1a xu hudéng cac doanh nghiép hudéng dén dé sir dung
nhirng thiét bj nay vao trong qua trinh san xuit dé tao ra nhitng san pham chat luong cao
va tot cho xa hoi. DE van hanh va sira chita hu hong ctia cac thiét bi ndy can cé cac cong
nhan tay nghé cao, kién thirc vitng. Chinh vi vy, ma cic co s¢ ddo tao phai trang bj méi
cac may cong cu CNC dé phuc vu cho cong tac dao tao dap tmg duoc cac yéu ciu cia
doanh nghiép.

Tuy nhién do kinh phi han ché, s6 lugng may CNC trong cic co so dao tao khong co
nhiéu, thoi gian thyuc tap it, nén kién thuc thuc té va tay nghé cua sinh vién chua cao. Xuét
phat tir yéu cau dat hang cua khoa cong nghé Dién- Dién tu: thi cong mo hinh may phay
CNC gia thanh ré, chling em d3 1én ké hoach lam mé hinh may phay CNC dé ting cuong
thoi gian van hanh, gia cong san pham tai trudng va néu tai chinh cho phép sinh vién c6
thé dau tu mot md hinh may phay CNC tai nha dé lam cac chi tiét don gian.

M6 hinh phay CNC gom 3 truc X,Y,Z dugc diéu khién boi 3 dong co bude, hanh trinh di
chuyén dugc han ché bsi cam bién tir. bong co truc chinh duoc diéu khién boi dong co
mot chiéu, toc d6 dugc do bai dong hd do tée do. M6 hinh phay CNC duoc két ndi véi
may tinh qua cong USB. Phan mém diéu khién USB controller c6 giao dién dep va céac
chtrc nang gidng nhu may phay CNC that. M6 hinh nhé gon, gia thanh ré, gia cong dugc
cac san pham bang nhom, nhua, gb.

M6 hinh may phay CNC gdm cac thiét bi co khi va dién — dién tir co ban nhat dé giup
cho sinh vién nim duoc nguyén 1y hoat dong, so do ddu day, cach cai dit cac thong so...
Do d6 sinh vién s& c6 diéu kién nang cao tay nghé van hanh may phay CNC, hiéu 1 cau
tric co ban nhat phén co khi, giai thich dugc hoat dong cua phﬁn diéu khién, sira chita

dugc cac hu hong co ban.
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II- NOIDUNG CONG TRINH NGHIEN CUU.

1. Pit van dé

Tai khoa Dién- Di¢n tir hi€n nay, chi c6 mdt may phay CNC. Do do6 khi thuc tap van hanh
may phay CNC, thoi gian thyc hanh khong nhiéu. Sinh vién chua c6 k¥ ning van hanh,
1ap trinh gia céng cac chi tiét va sira chita cac hu hong. Dé nang cao k¥ ning thi cdng, van
hanh, va sira chita may CNC, dong thoi tich cuc tham gia nghién ctru khoa hoc Euréka,
theo yéu cau dit hang cua khoa céng nghé Dién — Pién tr chiing em chon dé tai : thi cong

mo hinh may phay CNC.

2. Tong quan tai li¢u:

May phay CNC cong nghiép str dung bo diéu khién chuyén dung ctia cac hing nhu Fanuc,
Mitsubishi, Siemens...cac bd diéu khién nay co nhiéu chirc nang, do chinh xac cao, on
dinh. Hé théng co khi chét lugng cao, bén, duoc gia cong chinh xac. Pong co diéu khién
truc X, Y, Z 1a dong co Servo diéu khién chinh xac. Dong co truc chinh la dong co 3 pha
cong suit 1on diéu khién bang bién tan, tuy nhién gia thanh rat dat.

Trong thyc tip tai cac co s& ddo tao, cac chi tiét gia cong nho khong phirc tap, khong yéu
cau do chinh x4c cao, nén co thé str dung cac b diéu khién nho, hé théng co khi don gian,
dong co diéu khién cong suét thap.

Céc truong dao tao nghé hién nay thudng trang bi may phay CNC nho danh cho dao tao
nhu may Emco PCMILL 55 cua Ao. May phay Emco PCMILL 55 dep, chinh xéc, c6 thay
dao, tuy nhién gia thanh cao. Trung quéc san xuat nhiéu loai may phay CNC nhé nhu
CNC 3040, LY 3020Z... Tai Viét Nam, Cong ty TNHH co dién tid Hiép Phat san xuét
méay CNC mini 1Al. Cac may phay CNC nho cua cic cong ty Trung qudc va Viét Nam
thich hop cho viéc san xuat, khong thich hop cho viée dao tao do ti diéu khién nho khdng
c6 khong gian dé thao tac, cac thiét bi khong ra d6 mi nd dé c6 thé do, kiém tra thay thé.
May CNC thuong ding phan mém Mach3, giao tiép voi may tinh qua cong LPT. Tryc vit
me bi phai gia cong chinh xéc dé may hoat dong dugc. Pé lam duoc viéc nay can ¢ may
moc va trinh d6 tay nghé cao. M6 hinh may phay CNC chiing em thi cong sir dung bo truc

vit me bi c¢6 sin, dé dang lap dit. Bo diéu khién USB controller nhé gon, giao tiép voi
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may tinh bang cong USB, thich hop véi cac may tinh hién nay. Céc truc X,Y,Z duoc diéu
khién boi dong co budc. Bong co truc chinh 1a dong co DC
Phan mém co giao dién dep, dé st dung. Co thé dung cac 1énh Geode co ban dé 1ap trinh.
Diéu khién dugc bang tay va diéu khién ty dong, dap tmg dwgc cac yéu cau van hanh va
thue tap cac bai thuc hanh. M4y phay CNC mi ni ching em thi cong c6 tu diéu khién
riéng dé dé quan sat, stra chita khi hu hong. Gia thanh mé hinh may phay CNC chi c6
19.630.000d, c6 thé thi cong nhiéu dé moi nhom ¢d mot may dé thue tap. Mau sit mé hinh
gém 3 mau chu dao : Pen, do, xam . Mau doé dé canh bao nguy hiém. Mau xam 13 mau
dung cho céc thiét bi trong cong nghiép. Mau den lam n6i bat mo hinh.

3. Muc tiéu - phwong phap:

3.1 Muc tiéu:

-Thi cdng md hinh may phay CNC diéu khién bang cong USB, gia thanh re.

-Gilip sinh vién ning cao ning lyuc lap rap,thi cong

-Tao dong luc nghién ctru va hoc tap trong sinh vién

3.2 Phwong phap:

Phuwong phdp quan sat:

- Khao sat may Emco PCMILL 55 ctia Ao cta khoa cong nghé co khi. Tim hiéu so db
cAu tao, so d6 nguyén 1y. Van hanh dé nim duoc nguyén tic diéu khién.

- Tham khdo md hinh may phay CNC cuia khoa cong nghé Pién — Pién Tir. Tim hiéu
cAu tao phan co khi, cdu tao phan diéu khién. Giai thich so do khéi, so dd nguyén Iy.
Gia cong mot vai san pham dé hiéu dugc cac chirc ning co ban.

- Tra ctu tai liéu cac thiét bj co trén thi truong. Tham khdo cac loai may CNC trén
internet.

Phuwong phap thyc nghiém:

- Chon vét tu, thiét b thich hop ¢o san trén thi truong, gia thanh ré.

- Lap rap khung mé hinh bang mica, cai dat cac thong sb va kiém tra hoat dong cua
cac thiét bi. Khi dd hoat dong duoc, thay thé khung bang sit.

- Hiéu chinh cac thong sb dé dat két qua tot nhat

Phwrong phdp phéng van:
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- Tham khao ¥ kién ctia cac cong nhan bao tri may CNC va cac thay co c6 kinh nghiém
trong viéc thi cong, 1ap rap cac thiét bi, ta dién.

4. Két qua :

H¢ théng co khi:

Hinh la  Két cAu md hinh may phay CNC

M0 hinh c6 kich thudc 5S00mm X 500mm x 585mm. Kich thudc ban gia cong 340mm x

250mm x 20mm. Vung lam vi¢c 270mm x 300mm x 150mm. Trong lugng 20kg



Hinh1lb  Két cau md hinh may phay CNC
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Hinh1c  Két cdu m6 hinh may phay CNC



Mang di day =——> Thanh dan huéng

Dong co bude
truc X

Vam kep

Thanh dan
hudng

Truc Y

Hinh 2a  Cac b phan trong md hinh may phay CNC

Heé théng co khi bao gdm than may lam bang sit day 1.5mm, son tinh dién. Cac gia d&
truc X va Z day 3mm dé dam bao do cung virng, son tinh dién . Céc truc XY, Z 1a cac
truc vit me bi ciia hing Yamaha. Cac thanh din hudng dé phoi di chuyén song song vai
cac truc. Ban gia cong c6 cac vam kep dé ga phoi 1&n ban. Mang di day chta day dién cip
ngu(‘Sn cho cac dong co, cam bién. bong co truc chinh dién ap 12V - 48V, tdc do 3000-
12000 rpm, cong suit 400w. Collet ER11. Puong kinh dao cat 3,175mm dén 6mm. Ban
gia cong bang nhom dinh hinh, réng 125mm cao 25mm, day 2mm. Mang xich dan day

25mm x35mm béng nhua cao cép, chiu nhiét, cach dién tét.



Truc Z

Dbong co bude truc Z

Cam bién
toc do

Dong co truc
1 chinh

Dao phay

4 me bi

Phoi

Hinh 2b  Cac bd phan trong mo hinh may phay CNC

CAc phan tir chuyén dong duoc son mau do dé canh bao an toan cho nguoi sir dung. Téc
do cua dong co truc chinh dugc kiém tra bé“mg déng hd do tbc d6. Han ché hanh trinh

chuyén dong bang cam bién tir, khong lam hu hong cam bién do va cham.
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Ban di chuyén

{

Nép <— Truc
che

Hinh 2c B¢ truc vit me bi ciia hdng Yamaha

Céc truc vitme bi X, Y, Z ctia hing Yamaha dugc dit trong hop kin chéng bui, phoi rét
vao 1am hong thiét bi. Hai bén hong hop thiét ké sin thanh truot dé ban di chuyén song
song vai truc. Truc vit me bi ¢6 hai vong bi dat ¢ hai dau. Ban di chuyén lién két v6i vit
me bi. Khi dong co truyén dong cho truc, ban di chuyén theo chiéu quay cua dong co.

Kich thudc bd truc vit me bi:

Truc X: 305mm x 45mm x 40mm
Truc Y: 355mm x 45mm x 40mm
Truc Z: 205mm x 45mm x 40mm

Puong kinh truc: 5Smm



Hé thong diéu khién:
4.1 Pong co budc 103H7126-2542

Hinh3  Ddng co budc

Théng s6 k§y thuit:
- Kich thudc mat bich: 57 x 57 mm.
- Chiéu dai than: 76 mm.
- Goc budc: 1.8 °/step.
- Moment xoén trén truc: 1.8 N.m.
- Dong dinh muec :1.5-3A.
- Loai 2 pha 6 day

Nguyén ly lam viéc:
Nguyén 1y hoat dong ciia dong co budc 2 cudn day cé diém chung nhu sau :
Gia sir nguénV-+duoc ndi vao 2 dau chung cta 2 cudn day. Dé dong co quay theo chiéu
nhu hinh v&, ta tién hanh cp ngudén 4m vao cac cudn diy theo bang trang thai nhu trong
bang.
>  Quyudc: mic O : cip ngudn (V-).
mtc 1 : cip ngudn (V4).

muc (-): dé ho, khong cap ngudn.
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Su phan cuc cua cac cudn day cé dong di¢n nam trén stato, duge diéu khién béng cac xung
dién mét chiéu.

Néu ta thay doi chiéu dong dién trén ting cudn ddy riéng 16, chiing s& bi d6i cuc. Néu sy
thay d6i nay xay ra lan lugt theo cing mot hudng, s& xuat hién mot tir trudng quay.

Vi tri tir trudng quay nay sé thay d6i tiy thudc tbe do cua xung dién theo tirng bude hoic
v6i mot véan toe quay khong doi.

Vi roto nam chdm vinh ciru thi roto s& diéu chinh theo sy phan cuc cia tir trudng quay

stato.

Ngudn DC

0

Hinh 4 Nguyén Iy diéu khién dong co budc 2 cudn day
» Gobc budc quay

360 360
a: —
2pm 212

=90°

Trong do:

- o goc budc.

- p: sO cap cuc.

- m: sb pha (sé cudn day).

» Nguyén ly:

Ta théy khi /X duogc kich xung, cuc ctuia cudon day (/X- X) sé dugc thay ddi. Céc cuc N(
IX)- S(X) s& d6i cuc thanh S(/X)- N(X) va giit nguyén vi tri, s& day roto quay 90°.

Kich xung cho /Y, cuc ctia cudn day (/Y- Y) s& dugc thay doi. Cac cuc N(/Y)- S(Y) s&
d6i cuc thanh S(/Y)- N(Y), s& day roto quay 90°.
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Kich xung cho X, cuc cia cudn day (X- /X) s& duogc thay d6i. Cac cuc N( X)- S(/X) sé
d6i cuc thanh S(X)- N(/X), s& day roto quay 90°.

Kich xung cho Y, cuc cia cudn day (Y - /Y) s& duge thay doi. Cac cuc N(Y)- S(/Y) sé
d6i cuc thanh S(Y)- N(/Y), s& day roto quay 90°.

Mudn dong co quay theo chiéu nguoc lai ta tién hanh cap xung 1an luot cac trang thai
4—3—->2-1.

4.2 Bp diéu khién M542

PWR/ALM
PUL+ (+56V)
PUL- (PUL)

2 Signal DIR+ (+5V)

DIR- (DIR)
ENB+ (+5V) |
ENB- (ENB)

Hinh5 BO diéu khién M542

Théng s6 ky thuit:

Dién 4p ngudn cuc dai 1én dén +50VDC.

Dong dién ngd ra max 4.2A.

Co 1ap ngd vao quang hoc.

Xung tan s6 1én dén 300 KHz..

Cong nghé diéu khién dong dién 3 trang thai.
- 15 ché do diéu chinh.
- Cong tac DIP thiét 1ap 8 gia tri khac nhau.

- Xoay thuan va ngugc chiéu kim dong ho.
- Bdo v¢ qua dong va qua ap.

- Kich thudce nhé (118x75.5x33mm).



Nhiém vu cac chan:
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Churc nang chan

Thoéng tin

PUL+(+5V)

PUL-(PUL)

Tin hiéu xung: & ché d6 xung don (xung/diéu khién),

ngd vao thé hién tin hiéu xung, kich hoat ting giam
(duoc thiét 1ap bén trong jumper J1);

4+5V khi xung cao, 0+0.5V khi xung thip. O ché 46
xung kép, ngd vao nay kich hoat xung thuan chiéu
kim dong ho, kich hoat & muc cao hay muc thap
(duogc thiét 1ap bén trong jumper J1). Bé c6 nhiing
dap ung chinh xac, d0 rong xung nén 1én hon 1.5ps,
mac dién tré ndi tiép dé han dong khi sir dung +12V
hay +24V.

DIR+(+5V)

DIR-(DIR)

DIR signal: ¢ ché d xung don, tin hiéu nay c6 hai
ché do dién 4p thap va cao, thé hién hai huéng
chuyén dong quay ciia dong co; & ché do xung kép
(duogc thiét 1ap bén trong jumper J3), tin hiéu nay 1a
xung nguoc kim déng hd, kich hoat & ché do thép va
cao (duoc thiét 1ap bén trong jumper J1). Dé c6 duoc
dap g chinh xéc tir dong co, tin hiéu DIR phai di
truée xung PUL it nhat 5us. 4+5V khi DIR cao,
0+0.5V khi DIR thap.

ENA+(+5V)

ENA-(ENA)

Xung kich hoat: tin hiéu ndy ding dé cho phép hay

khong cho phép bo diéu khién hoat dong. Néu & mirc
dd cao thi cho phép bd diéu khién hoat dong, néu &
mirc d6 thap thi khong cho phép bd diéu khién hoat
dong. Thong thudng khong ndi (cho phép hoat
dong).

Bang 1 Nhi¢m vu cac chan
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So d6 diu day b diéu khién M542:

i

YOO PlILs i

| 1 )
DIRe 2700
|
b R pIR- =ﬂ"ﬂ:
I I
ENA 2700
| I —
- EXA BB #*!f:

T
DL Supply -II_ 1 M542
+30 to +45 VOC G
A=
A-
Stepping Matar =
'_;!__
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Hinh 6  So do d4u day bd didu khién M542

Do phan giii buédec:

Micwsep  Sipohev(for | $molor)  SWS SW6 SWT SW8
. M OF  ON ON ON
ON  OF  ON  ON
OF  OF  ON  ON
ON  ON  OF  ON
OF  ON  OF  ON
ON  OF  OF  ON
OF  OF  OF  ON
N ON N O
OF ON  ON  OF
N OF  ON O
OF  OF  ON  OF
N ON  OF O
OF  ON  OF  OF
ON  OF  OF  OF
OF  OFF  OF  OF

Hinh 7 Do phan giai budc

Thiét 1ap dong dién cho ddng co buéc:
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Hinh 8  Thiét 1ap dong



4.3 Cam bién tiém can:

Cam bién tién cdn TL-Q5MC1

Hinh9  Cam bién tién can TL-Q5MC1
Thong so6 ky thuit:
Kiéu Khong dugc che cho
Loai Hinh vuéng
Phuong phap do Loai quy nap
Khoang cach cam bién 5mm+ 10%
Tan s6 dap tng 500Hz

Khoang céach khac biét

10% Max khoang cach ctia cam bién

Péi tuong

Kim loai mau

D061 tuong cam bién ti€u chuan

St 15 x 15 xImm

Tinh nang bao vé

Ngan mach, ngugc cuc

Dau ndi Cép lién 2m
Thoi gian dap ing 2ms Max
Nguon 12 + 24VDC
Pau ra NO, NPN collector hé dau ra
Nhiét d6 25 +70°C
Chat liéu Nhua ABS chiu nhiét
Chi s6 Chi s6 phat hién ( led do)
Cap bao vé IP67
Bang 2 Thong s k¥ thuét
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Cam bién tiém cin Autonics PRO8-2DP:

Hinh 10  Cam bién tién can PRO8-2DP

Thong s6 ky thuat:

Loai Hinh tru @ 8

Khoang céach phat hién 2mm + 10%

Do tré Max. 10% cua khoanh cach phat hién

Muc tiéu phat hién chuin 8x8x1mm

Nguén cap 12+24VDC

Dong ro Max. 10mA

Tan s6 dap ing 1KHz

Dién 4p du Max. 20V

Ngb ra diéu khién Max. 200mA

CAu trac bao vé IP67 (tiéu chuan IEC)

Mach bao vé

Mach bao vé dot bién dién, mach bao v¢ ndi ngugc

cuc tinh nguén va mach bao vé qua dong.

4.4 Mach giao tiép cam bién

Bang 3 Thong so6 k¥ thuat

FIWIL BMILCH

Hinh 11  Mach in mach giao tiép
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Hinh 12  So do nguyén Iy mach

giao tiép

Nguyén ly hoat dong:

Khi cép nguén 24VDC domino J1,chan 1 (J2) duoc cép dién,cam bién dugc ndi vao
domino J3 dugc cp dién chan 2 (J3) dua vao chan B (Q1- A1015) qua dién tré R1(20K).
Va chan C cua transistor A1015 dugc cap ngudn am, khi do transistor chwa din.

Khi c6 vat kim loai vao vong tac dong ctia cam bién ndi dén domino J3 khi d6 chan 2 (J3)
co dién ap béng OV. Transistor A1015 dan dién, dong dién di tr chan 2(J1) qua J2, dén

chan E, xudng chan C (Q1) di vé ngudn am chan1(J1),khi d6 role trung gian co dién.
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Khi vt can ra khoi ving cam bién ndi dén (J3) khi d6 role trung gian sé mat dién. D1 nham

han ché dong dién cho transistor chan E (Q1).

4.5 Pong hd do toc dp MPSW

PULSE METER

]

Autonics

Hinh 13 Pdng ho do toc do

Thong s6 k§y thuat:

Kinh thudc W96 x H48

Nguon cap 100-240VDC, 50/60 Hz

Hién thi Led 7 doan (max -19 999 + 99 999)
MP5M:0.0001 + 99 999)

Kich thude chit s6 W6.8 x H13.8

Nguon cho cam bién ngoai 12VDC, 80 mA

Tan s6 ngd ra Solid-state. Max:50KHz
Tiép diém. max: 45Hz

Chu ky hién thi 0.05/ 0.5/ 1/ 2/ 4/ 8 giay

Do tré 0 + 9999

Ng0 ra PNP/NO

Bang 4 Thong s6 k thuat



Ché do do:
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F1 Tan s6, s0 vong quay, toc do
F2 Tan sb di chuyén
F3 Chu ky

F4 Thoi gian di chuyén
FS D0 rong thoi gian
F6 Khoang thoi gian
F7 Ty 1é tuyét doi

F8 Hé s sai sO

F9 Ty trong

F10 Sai s6

F11 Do chicu dai

F12 Khoang cach

F13 Tinh nhén

Bang 5 Ché do do

So d6 diu day:

f

T TT—

ff

Black| Black

Blue Brown

ED@@@DD@

INA  INB 0OV

OJ +12V
—0 ©

HOLD/F%ESET \‘ J _
80mA 100—-240VAC

O O
BANK

Hinh 14 So d6 d4u day dong hé do téc do

source A

50/60Hz BVA
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Cai dit thong soé:

An phim [MD] trong 3 gidy

PRFA | 13 nhom thong b 1.
mmqpnrm trong 2 gidy va di chuyén dén AodE

Lira chon ché 66 hoat 6ong.
[*F |—>F2—+F3~F ;3 ™

(=) [} Thay 66i ché 66 hoat 4ng)

Cai dat loai cam bién cho ngd vao A

[* nPAHF ® nPal F > PaPhf = PaPLF o o Cam bién ngd vao

(=] (< Thay ddi ché 36 hoat 3ong) Loai ngd vao NPN
-Ngbvaotranststor.am}
Cai 63t loal cam bién cho ngd vao B + Ngb véo tiép diém: nPaLF
(> nPAHF —& nPaLF — PrPhF — PPLF - Loai ngd vao PNP
@] [<F Thay a6 loai cam bién) + Ngd vao Transistor: PaPL£
* Ngd vao tiép diém: PaPL £

Lura chon ché 65 ng ra.
*SeRrg—+out-h—sout-L—soukt- 3—00ut-F~]

(=) [} Thay ddi ché 66 ngd ra)

Cai dat dd tré cho ngd ra.

Dai cai 63t 049933 (Dai 6 tré dal sé khac nhau tlry vao vi tri cai 33t cia dAu thap phan.
Tham khao thém & trang M-25)

(=) (<} Thay d6i gia tri cai a3t)

Chirc nang dinh théi bao vé khri ong (SER-£)

hay ngd ra 50 sanh (L, LL) chirc n3ng gidi han (FIEFY) ™

(» FAEFS—» StRrty

(=) [ Thay adi gia tri cai a3t)

C3i 63t thoi gian bao vé khi chon chirc nang dinh thdi bao vé khdi ddng (SeR~t ).

Da3i cai dat: 0.0439.9 giay
(<} Di chuyén chir sb [=1 [} Thay ddi gia tri cai dat)

Cai g3t thoi gian Auto-zero cho ngd vao INA.
Dai cai 63t 0.1~3983 33 gidy
(<} Di chuyén chir s6 [~) [} Thay ddi gia tri ci dat)

3i d3t thoi gian Auto-zero cho ngd vao INB.™
Da3i cai dat 0. 1~3933 3 giay

(<} Di chuyén chir s6 [7] [a} Thay ddi gia tri cai dat)

Céidétbéoﬁwm&.’;

COFF"O’\ JFF:T bao vé bd nho,
oonimbéovébonhf!)
(=] (<} Thay 66i gia tr cai d3t)
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4.6 Mach diéu khién USB Controller
So d khoi:

©r = 8

‘ N Iy Diéu khién tde dod dongco
B4 diéu khién | truc chinh
USB controller ‘

)

Céachly

quang ‘

30

Truc chinh

A

Cachly
quang

]

Lammat

&
&)
| Gi6ihan ¢
@
@
@

]

Phun suong

Giao tiép
USB

Hinh 15 So dd khdi mach USB controller

Thong s6 ky thuit:

- Tan sb budc 25 KHz.

- Ngd ra 3 s thap phan.

- D6 rong xung nho nhét 12ps.

- Gi61 han hanh trinh cho 3 truc X, Y, Z.

> Diéu khién dong co

Dau noi voi mach di€u khién dong co c6 3 chan dugc st dung nhu sau:

Chan 1 — DIR, chan diéu khién chiéu quay ciia dong co.



23

Chan 2 —-Common Anode, Cathode chan chung.
Chan 3 — CLK, STEP, PULSE , chan diéu khién tdc docua dong co.

Han ché Dung Piéu khién 4
hanh trinh khan cap dong co

P = = =~

1-DIR
Limit switch inputs 2 -Common
UUse Z-for Tool Offset 3 - Step

X+ X-Y. Z# 2. Y+ GNDA

W ——— - ———

X Y :
T T
_— 'v--- , — s
: | L

GNDA R :
+2v

biéu ', jngee T GNDB
chin | (SR 0-5/10V
h | S o "o
dong (02 FLOOD ! y B
ooy (01 SPINDLE ;.| R

MIST - AEarE '

GNDA e A

USB JOG

Hinh 16 Mach USB controller
> Han ché hanh trinh

6 dau ndi cho cong tac han ché hanh trinh, dugc cach ly bi mach cach ly quang. Ngudn
cap cac dau nay dugc cung cap bai ngudn 12VDC riéng.

6 dau nay la: X+, X-, Y-, Z+, (Z-), Y+.

Can ndi ty 100nF & 2 dau cong tic dé chong nhiéu.

Chan 5 (Z-) co thé str dung dé do chiéu dai dao.

Chan 7 (GNDA) 1a chan chung cho céc cong tac han ché hanh trinh.

> Nguén 12VDC
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Chéan 1: +12VDC.
Chan 2 : GNDA.

> Diéu khién dong co truc chinh

Chén 1: GNDB — chan mass.
Chan 2: 0-5/10v — Bién 4p diéu khién téc do dong co.
Chan 3: K- ngd ra dong cit dong co.
Chén 4: K+ ngd ra dong cit dong co.
Cira so chinh:

(1) Vi tri/Trang thai/Chuong trinh.

(2) M6 phéng chuong trinh.

(3) Ma G-code.

(4) MDI.

(5) Thyc don va thanh cong cu.

(6) Thanh trang thai.

(7) Cac phim tat.

@ CNC ! NTROLLER\BAITAPI.NC

Hinh 17 Man hinh diéu khién mach USB controller
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» Vitri

Hién thi céc gia tri offset, vi tri may va toc do.

[ Offs=t w T ™
ol x: 32.4188 <I,:I| offset

| v- 17.2479

| z: 0.0000
| a: 0.0000 <',:|I Vi tri

* Jog

Hinh 18 Ctra sd vi tri
» Trang thai

Hién thi céc thong s6, cac cai dat.

N e = Lo B T U e L — SR
=T = S
k=== Een === B FL -
Speaedad L= = =]
el L = ] L= R = =
B N (===
= T oo = b
i == L= o
= rmca e = O D e
A e
b E R
r AT . Eas
= = D =
- (=T~ e ]
=l S = o R [ = e N D]
W k. TS e Y [ = = N D]
e o gtk [ == = =]
L =l S = L= e Y =]
TEoTl O e = - OO
Ao Tl e e =Tl = e

Crrigpir
C e r ol o e e o - -
oFrF =

i

a2l =

L=t

L]
e
e e

L =2 =
=
Shape

Goocco

O ST e - A
Tl TS et = = e ]
Tl T TS e - A

Hinh 19 Cira s6 trang thai
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» Chuong trinh

Hién thi cac thong tin vé chuong trinh dang thuc thi.

-

 armne Hear t
i TS MiTTimeters
A ¥ . OO

B amr 3= . OHIHD
BMarm ¥ .. OO
Mas 3 - ODHD
MAarn = -2 . OHDHCE
Maw = S o D
Marm A 8
hlaws & O .. OO
Mim Feaed = D
Maw Feaed £= 1= s D D |
Mimn Feed v T - OO
Max Feasd Y SJ o OHOHD
HMAim Fead = -2 A . OHDHDE
Max Fesed = m O T D |
Mimn Fesed & 5 N
Max Fesad & ' e L |
LemngtTh SEeE25 - 444
T 1 mmeE 0= 8 AL
Time (OO0 mom Bl g

Hinh 20 Cta s6 chwong trinh
» M6 phong chuong trinh
Hién thi hinh 3D, duong chay dao cta chuong trinh .

Hinh 21 Ctra s6 m6 phong
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> Ma G- code
G Nhém y nghia Két qua
G00 Chay dao nhanh dén céc Chay dao nhanh khong cat got
vitri
GO01 Noi suy dudng thang Dao cat got thang
GO2 Noi suy cung t‘r(‘)n cf\mg Dao cat got theo cung tr(:)n cung chiéu
chiéu kim dong ho kim dong ho
01 Noi suy cung tronngugc | Dao cat got theo cung tron nguoc chiéu
G03 chiéu kim ddng hd kim dong ho
G04 00 Lénh tré Tam dimg 6 vj tri tirc thoi
G10 Nap cac dir li¢u Thay doi gia tri bu dao
G17 Xac dinh mat p}}fmg gia Cat got trong mat phang XY
cong la mat phér}g XY , q
G18 Xéc dinh mat phf“lﬂg gia Cat got trong mat phang XZ
02 cong la mat phépg XZ , 7
G19 Xéc dinh mat phvéng gia Cat got trong mat phang YZ
cong la mat phang YZ
Go7 Kiém tra tu‘dél}g trudc Kiém tra tu dong diém R
khi trg vé diém R
Tu dong khi tro vé Tré vé diém goc toa do cuamay
G28| 1o i >
1€mR (diém R)
G29 Tré vé tir ({iém gbc | Tro vé vi tri dang cat got tir diém goc
may (tor di€mR) may
G40 Bo6 bu ban kinh dao B6 chirc nang bu ban kinh dao
G4l Bu ban kinh dao phia tréi | Dich duong cl}uyén dao sang trai mot
07 lugng bang ban kinh dao
G42 Bu ban kinh dao phia Dich duong ch}lyén dao sang phai mét
phai lugng bang ban kinh dao
G43 | Bu chiéu dai dao duong Bu thém 1 lugng bang chiéu dai dao
G44 |  Bu chiéu dai dao 4m Trir dil lugng bang chiéu dai dao
Gia s6 tu chon duoc bu thém 1 1an vao chiéu
Gas | Buthém 1 lan gia s dai dao (hoic ban kinh dao)
a6 Trirdi 1 1in gia s6 Gia s0 tu chon dugc trir di 1 1an vao chiéu dai

dao (hodc ban kinh dao)
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Gia s0 tu chon duoc bu thém 2 lan vao chiéu

G47 | Buthém 2 lan gia sb dai dao (hodc ban kinh dao)
G48 Trir di 2 in gia s 5 Gia sO tu chon du:({c tI'l:f di 2 lan vao chiéu dai
dao (hoac ban kinh dao)
G49 Bé bil chidu dai dao B6 chirc nang bu chle(;lag;u dao (hodc ban kinh
G52 Di chuyén géc toa do Di chuyén géc toa do cua phoi mat
cua phoi lugng [1X va [1Y
. , Lya chon toa d§ cua may nhu mdt diém tham
Lua chon toa d§ cua may , )
G53 chiéu voi goc toa do cua may
G54 Lua chon gAc.)c O” cua
phoi 1
G55 Lua chon gA(?c O” cua
phoi 2
G56 Lua chon gA(?c O” cua
phoi 3
G57 Lua chthgA(?c O” cua
P 0! 4 - Tao lap hé thong goc “O” cua phoi
Lua chon gbc “O” cua
G58 -
phoi 5
G59 Lua chon gA(?c O” cua
phoi 6
G65 Goi chuong trinh
MACRO
G66 Lap chuong trinh
MACRO
G67 Huy b6 chuong trinh
MACRO
G73 Chu trinh khoan Chu trinh khoan c6 dinh
G74 | Chutrinhtard ren tréi Chu trinh ta 16 ren trai ¢6 dinh
G80 Huy bo chu trinh Huy bo cac chu trinh tir G73 dén G89
G81 Chu trinh khoan Chu trinh khoan 16 su6t c6 dinh
G82 Chu trinh khoan Chu trinh khoan 16 kin c6 dinh
G83 Chu trinh khoan Chu trinh khoan 16 sau c6 dinh
G84 | Chu trinh ta r6 ren phai Chu trinh ta r6 ren phai c6 dinh
G85 Chu trinh doa 16 Chu trinh doa 16 c6 dinh
G86 Chu trinh khoét 16 Chu trinh khoét 16 ¢6 dinh dung truc chinh &
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a7 Chu trinh khoét 15 Chu trinh khoét 16 ngugc c6 dinh
nguoc
G88 Chu trinh khoét 13 Chu trinh .lkchoet.lxo coldmh budc tién
di€u khién bang tay
G89 Chu trinh khoét 13 Chu trinh khloet. le cqo d’mh:tam dung
budc tien ¢ day 1o
G90 Do theo toa do tuyét Céac gid tr1 dugc tinh theo toa dd
d6i tuyét dbi
Gol Do theo toa do twong doi | Céac gia tri dugc tinh theo toa d) tuong
03 déi
G2 00 Tao 1ap diém bat dau cua Tao lap diém bat dau cua dao trong
dao chuong trinh
Tro vé diém trude khi Sau khi thuc hién xong chu trinh tré vé
G98 thuc hién chu trinh diém trude khi thuc hién chu trinh
10 Tré vé diém lwa chon Sau khi thuc hién xong chu trinh tr& vé
G99 (diém R) trude khi thye | diém lya chon (diém R) trude khi thue
hién chu trinh hién chu trinh
Bang 2 Ma G code
» MDI

Cho phép nhap vin ban bang tay vi du: X10 Y 20.

X10 Y20|

Hinh 22 Diéu khién bang tay MDI




THANH CONG CU 1

Hinh 23 Thanh cong cu 1

1.Nut dirng khan cép.

2.Nap chuong trinh ma G.

3.Chay chuong trinh.

4.Dung chuong trinh.

5.Tam dung chuong trinh.

6.Hién thi chuong trinh ma G nhin tir mit trén.

7.Hién thi chuong trinh ma G nhin tr mat canh.

8.Hién thi chwong trinh ma G nhin tir mit trude.

9.Hién thi chuong trinh ma G theo phéi canh.
10.Phdng to.

11.Thu nho.

12. Phong to tai vi tri hién tai cua chuong trinh.
13. Thu nho tai vi tri hién tai cia chuong trinh.
14.Doéng cit bom nude phun swong.

15.Pdng cit bom nudc.

16.Dong cit dong co truc chinh.
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THANH CONG CU 2

L
SACECBIRLEAGE SCHECL IR B

2] [ B ] D] [ [

Hinh 24 Thanh cong cu 2

Y- 5!
3
]

1.Di chuyén vé 0 tat ca cac truc. Néu chon ché do Offset, ché d6 s& dugc thuc thi.
Khi nhan nat nay, vi tri tuong ddi ciia may sé& thay doi.

2.Di1 chuyén vé 0 tat ca cac truc. Néu chon ché do Offset, ché d0 s& duoc thuc thi.
3.Di chuyén vé 0 cac truc X,Y. Néu chon ché do Offset, ché do s& duoc thuc thi.
4.Di chuyén may veé vi tri “Park 17 di dat trong “settings”.

5. Di chuyén may veé vi tri “Park 2” di dit trong “settings”.

6. Di chuyén may vé vi tri “G28” di dit trong “settings”.

7. Di chuyén may vé vi tri “G30” di dat trong “settings”.

8.Vi tri 0 Offset.

9.bat vi tri X,Y hién tai la XY Offset.

10. Bat vi tri Z hién tai la Z Offset.

11.Do Z offset tai vi tri hién tai dung cam bién di dong.

12. Do chiéu dai dao dung cam bién cb dinh.

13. Po chiéu dai dao tai vi tri hién tai ding cam bién di dong.

14.Vé “Home”.
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MENU
» File

Cung cap céac cach mo, dong, nhap va xuat cac chuong trinh.

Open ... RCtri+P /7101
Close /102
Recent Files >
Import G-Code ... F111
Import DXF ... /112
Import PLT/HPGL ... /113
Import NC Drill ... /114
Import Gerber ... /115
Import Image 2D ... /116
Import Image 3D ... /117
Import Text ... /118
Import CSV ... /119
Import MIDI ...

G-Code Wizard >
Export Toolpath to GCode ... /141
Export Toolpath to DXF ... /142
Export Teoolpath to CSV ... /143
Export Toolpath to Raw ... /144
Settings ... /151
Import Settings ... /152
Export Settings ... /153
Language >

. = e a el

Hinh 25 Cua sb File
> View

Cho phép quan sat cac dang mo phdng khéc nhau ctia chuong trinh.
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Wieww
Origin »
Top View F1 s7221
Side Views F2 /222
Fromnt Wiews F=3 /223
Perspective View F4 7224
Zoorm Im F5 /225
Foorm Owut F& /226
FZoom Tool FF /227
FZoorm BExtents F8 /7228
Center Tool S /231
Center View F10 /232
Change View F11 /7222
Simulate F12 /7241
Wind oww >
Show >
MMaterial >

Hinh 26 Cua s6View

» Program

Cung cép céac chirc nang xir Iy dé phit hop véi yéu cau ciia nguoi sir dung.

Program I

, Lines >
Boockmarks >
Shift >
Scale ... /341

3 Mirror >
Rotate XY ... /345
Set Speed ... /351
Copy XYZ -> UVW /361
Swap XYZ <-> UVW /362
Convwvert Arcs To Lines /371
Convwvert All To Lines 372
Edit G-Code ... /381
Edit DXF ... /382
Copy To Clipboard Ctri+=C /391
Paste From Clipboard Ctri+V /392

Hinh 27 Cira s6 Program



» Machine
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bicu khién truc tiép may cong cu va cac phan cung di theo.

MMachine

Emergency Stop Escape /400
Start Enter /401
Start Loop ... 402
Start Rawr File ... F40=
Stop J404
Pause Pause /405

Bookmarks

MAist Ctri+ N /421
Flood Ceri+ F /422
Spindle

Outputs

Go To

Set Position

Offset

Tools

Home Ctri+ Shift+ H /7470
Transformation

Soft Lirmits A A0

Firrmwrare

yYYyYyYyvy vvy

v

» Help

Hinh 28 Cura s6 Machine

Cac hudéng dan tro gitip cho ngudi st dung.

Help

Help ... /500

Google

G-Code Wiki

G-Code NIST RS274NGC Reference
G-Code EMC2 Reference

Activate License ...

Import License ...

Export License ...

Log ...
Check For Updates ...
About ... /550

Hinh 29 Cira s Help
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4.7 So do khoi

Hinh 30 So dd khéi

_
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audig
£ | Cotaied ymam) | Seusn Ampor | iy Buplisy
api1. B
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i =] T K | el |
[Crmme |
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> Cong dung ciia cac khoi:

Man hinh may tinh: hién thi cac cira s, cac thanh cong cu, ché d6 diéu khién, thong
bao trang thai ctia cac dong co.

CPU: két nbi v6i mach diéu khién USB Controller, truyén cac tin hiéu diéu khién tir
CPU t6i mach diéu khién USB Controller.

Ban phim: viét churong trinh.

Bo 6n 4p: bién ddi dién ap phu hop véi cac khéi, tranh xay ra hién tuong qua ap.

USB Controller:két ndi gitra may tinh vdi cac bo diéu khién, mach diéu khién truc
chinhmdy phay, mach cam bién hanh trinh.

Thiét bi dong cat va bao vé: cap ngudn, ngat ngudn, bao vé dong co khoi cac su cd ngan
mach, qua tai.

Bo diéu khién X, Y, Z: diéu khién cac dong co X, Y, Z .

Mach han chéhanh trinh: nhan tin hiéu tir cac cam bién hanh trinh & céc truc X, Y, Z,
truyén ching ti mach diéu khién USB Controller dé thyc hién viéc gi6i han hanh trinh
chuyén dong cua cac tryc.

bong co truc chinh: nhan tin hiéu tir mach diéu khién USB Controller dé quay dao.

Déng hd do xung: do tdc do dong co truc chinh.
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4.8 So d0 nguyén ly
Nguyén ly hoat dong:

~220

DC24 M

— PULSE METER

Ngudn wio 1VDC
ciialJSB CONTROLLER

L2l 3|4 s]s]q]&] o

T

CB MPSW4N

Mi Do Titw [ kot MLLme | Towabo |11
Drving e | Bt Deiug ¢ ot g 10 | 4

Cheka

Hinh 31 Mach diéu khién dong co truc chinh

Khi cdp ngudn 1 pha 220V-50Hz, dén LO (N, L) s&¢ ON, bao hiéu c6 dién cung cip cho
méy. Khi bat CB QS1 (1, 2) & ché 46 ON, ngudn 220VAC s& duoc cip cho bd on ap
12VDC (A1), 24VDC(A2). Pong thoi ngudn 220VAC qua F3(1,12) di vao déng hd do
xung MP5W (2, 12).

Nguén 12VDC (6, 7) cung cip cho mach diéu khién USB Controller (6, 7).
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Nguén 24VDC (4, 14) qua cong tic gat (5, 14) dua vao bo diéu khién Y, X, Z qua cic cu
chi FO (4, 3), F1 (4, 33), F2 (4, 34). Bong co cia 3 truc Y, X, Z dugc cip dién 24VDC.
DPong co budc ¢ ché dd him. Mach diéu khién USB Controller nbi dén may tinh qua cong
USB. Trén may tinh, kich hoat phan mém USB Controller. Cac thong s trén phdn mém
da duoc diéu chinh va cai dat trude d6. Mo tap tin hinhvuong.NC, va diéu chinh dao vé vi

h

tri 0 ctia phoi bang cac phim miii tén. Nhan Start trén thanh cong cu cia may tinh,
mach diéu khién USB Controller xuit tinh hiéu qua bo diéu khién cta 3 truc dé diéu khién
3 dong co cua 3 truc X, Y, Z. Chuong trinh dugc thuc hién trinh tu tirng 1énh cho dén 1énh
MS5. May s€ tu dong dung.
Gia st 1 trong 3 truc vuot hanh trinh, lac d6 cam bién tuong Gmg hanh trinh s& phat hién,
role(KA1(37,38);KA2(35,36);KA3(39,40)), tac dong lam tiép diém role
KA1(41,44);KA2(42,44);KA3(43,44) dong lai.
Céc chan 41,42,43 duoc ndi vao 1an lugt X+,Y-,Z+, trén bo USB controller, bao hiéu truc
nao qua hanh trinh va dimg truc d6. Khi dong co truc chinh M1 quay, cam bién xung noi
dén bd dém xung hién thi s6 vong/phut
Mach diéu khién USB Controller ndi dén may tinh qua cong USB. Trén may tinh, kich
hoat phan mém USB Controller. Cac thong s6 trén phan mém di dugc diéu chinh va cai
dit trude d6. Mo tap tin hinhvuong. NC, va diéu chinh dao vé vi tri 0 ctia phdi bang cac

N
phim mdi tén. Nhan Start -~ trén thanh cong cu cia may tinh, mach diéu khién USB
Controller xuat tinh hiéu qua bd diéu khién cua 3 truc dé diéu khién 3 dong co cta 3 truc
X, Y, Z. Chuong trinh dugc thyc hién trinh ty tung 1énh cho dén 1énh M5. May sé tu
dong dung.
Gia sr 1 trong 3 truc vuot hanh trinh, lac d6 cam bién twong tng hanh trinh s& phat hién,
role(KA1(37,38);KA2(35,36);KA3(39,40)), tac dong lam tiép diém role
KA1(41,44);KA2(42,44);KA3(43,44) dong lai.
Céac chan 41,42,43 duoc ndi vao 1an lugt X+,Y-,Z+, trén bo USB controller, bdo hiéu truc

nao qua hanh trinh va dung truc do.



Khi dong co truc chinh M1 quay, cam bién

vong/phut.
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xung noi dén by dém xung hién thi so

18 11 1 1

F'I[[I

1)

oA Wi

gl

M

WA HD

I T b MV GHD

Y

NN EN & DR DI PUL PULY

I B+ b W GRD

X

EN) ENA DIE- DR PUL UL

I Bt b AW GHD

Z

ENA- EN &+ DR DI+ PUL PULY

| I | [ 1 I
it Aft df
P N P
M2 M3 M4
Do Tille | EDO0. MLLING | TordNO [11
Dedug e | Eleotic D | Croeut g NO | 4
Thyigir
i
1 T 2 | 3 [ 4 | § [ & 1 7 [ % 1 9 [ W] 1u [ 12

Hinh 32 Mach diéu khién dong co truc X, Y, Z
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r

So d0 néi dy ro le trung gian:
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Hinh 33 Mach déng cit ro le trung gian
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Hinh 34 Mach cam bién hanh trinh



4.9 So dd bd tri cac thiét bi trong ti diéu khién
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Hinh 35 So d6 bd tri cac thiét bi trong ti diéu khién
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4.10 Hinh anh mo6 hinh may phay CNC

Hinh 36a Mit ngoai ta diéu khién

Hinh 36b Mit trong ta diéu khién
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Hinh 37 Hé thong co khi va diéu khién

Hinh 38 M® hinh may phay CNC
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5. Két luén :

M6 hinh may phay CNC dép tng duoc yéu cau hoc thyc hanh tai khoa cong nghé Dién-
Dién tir: Sinh vién hiéu dugc cdu tric co ban ctia may phay CNC, qui trinh van hanh, l4p
trinh gia céng duogc cac chi tiét don gian, sira chita cac hu hong co ban. M6 hinh gia cong
duogc cac vat liéu bang gd, mica, nhdm. Tu diéu khién rong, d& quan sat, thao tac kiém tra
stra chita cac hu hong, thay thé thiét bi. Md hinh gon dep, d& thi cong, d& di chuyén. Giao
dién dep, dé sur dung, than thién véi nguoi dung. Gia thanh ré phu hop véi kinh phi dao
tao. Trong mot 16p thuc hanh khoang 25-30 sinh vién, can dau tu 5 may, kinh phi khoang
100.000.000 déng. Ngoai ra sinh vién hoan toan c6 kha nang thi cong mot mé hinh may

phay CNC tai nha dé nang cao k¥ nang.
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6. Tai liéu tham khao

1.Hudng dan sir dung mé hinh may phay CNC, khoa cong nghé¢ Pién- Pién tir.
2.Cong ngh¢ CNC GS-TS.Tran vin Pich — Nha xuat ban khoa hoc va k¥ thuat- nim 2007

3.Website: www.planet-cnc.com
4. \Website::www.CNC24h.com



http://www.planet-cnc.com/
http://www.cnc24h.com/

