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I-  TOM TAT CONG TRINH NGHIEN CU'U.

Cung voi sy phat trién cta khoa hoc cong nghé, cic doanh nghiép di dua cac thiét bi,
may moc hién dai vao trong qua trinh san xuat cta cong ty. Ngdy nay cic may cong cu
CNC ngay cang phat trién manh mé, va d6 1a xu huéng cac doanh nghiép hudng dén dé
st dung nhimg thiét bi nay vao trong qua trinh san xuat dé tao ra nhitng san pham chat
lugng cao va tdt cho x4 hoi. DE van hanh va stra chita hu hong cua cac thiét bi nay can
c6 cé&c cdng nhan tay nghé cao, kién thirc vitng. Chinh vi vy, ma cac co s& dio tao phai
trang bi méi cac may cong cu CNC dé phuc vu cho cong tic dio tao dap tmg duogc cac
yéu cau ctia doanh nghiép.

Tuy nhién do kinh phi han ché, sé lugng may CNC trong c4c co s dao tao khdng co
nhiéu, thoi gian thyc tap it, nén kién thuc thue té va tay nghé cua sinh vién chua cao.
Xuét phat tir yéu cau dit hang ctia khoa cong nghé Dién- Dién tir: thi cong md hinh may
phay CNC gia thanh ré, chling em di 1én ké hoach 1am md 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 tw mot md hinh may phay CNC tai nha dé 1am céc chi tiét don gian.

M6 hinh phay CNC gom 3 truc X,Y,Z duoc diéu khién bsi 3 dong co bude, hanh trinh
di chuyén duoc han ché boi cam bién tu. bong co truc chinh dugc diéu khién boi dong
co mot chiéu, téc do duoc do bai dong hd do tée do. Mb hinh phay CNC duoc két ndi
v6i may tinh qua cong USB. Phan mém diéu khién USB controller c¢6 giao dién dep va
cac chirc ning gidng nhu may phay CNC that. M6 hinh nhé gon, gia thanh ré, gia cong
dugc cac san phim bang nhém, nhwa, gd.

M6 hinh may phay CNC gom cac thiét bi co khi va dién — dién tr co ban nhat dé gilp
cho sinh vién nam duoc nguyén 1y hoat dong, so do dau 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 rd cau
tric co ban nhat phan co khi, giai thich dugc hoat dong cua phan diéu khién, sira chita

dugc cac hu hong co ban.



II- NOQIDUNG CONG TRINH NGHIEN CUU.

1. Pit van dé

Tai khoa Dién- Di¢n tr hién nay, chi c6 mot may phay CNC. Do dé khi thuc tap van
hanh may phay CNC, thdi gian thyc hanh khong nhiéu. Sinh vién chua c6 k¥ ning van
hanh, 1ap trinh gia cong cac chi tiét va stra chita cac hu hong. Pé nang cao ky ning thi
cong, van hanh, va sta chita may CNC, dong thoi tich cuc tham gia nghién ctru khoa
hoc Euréka, theo yéu cau dat hang ctua khoa cong ngh¢ Dién — Dién tor ching em chon

dé tai : thi cdng md hinh may phay CNC.

2. Tong quan tai li¢u:

May phay CNC cong nghiép str dung bo diéu khién chuyén dung cta cic hing nhu
Fanuc, Mitsubishi, Siemens...cac bd diéu khién nay cé nhiéu chic nang, do chinh xéc
cao, 6n dinh. Hé théng co khi chat lugng cao, bén, duoc gia cong chinh x4c. Pong co
diéu khién truc X, Y, Z 1a dong co Servo diéu khién chinh xac. Pong co truc chinh 1a
dong co 3 pha cong suat 16n diéu khién bang bién tan, tuy nhién gia thanh rat dat.

Trong thuc tip tai cic co s& ddo tao, cac chi tiét gia cong nho khong phirc tap, khong
yéu cAu d6 chinh x4c cao, nén c6 thé si dung cac bo diéu khién nho, hé thé)ng co khi
don gian, dong co diéu khién cong sut 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 xac, c6
thay dao, tuy nhién gia thanh cao. Trung quc san xuat nhiéu loai may phay CNC nho
nhu CNC 3040, LY 3020Z... Tai Viét Nam, Cong ty TNHH co dién tor Hi¢p Phat san
xuat may CNC mini AL Cac may phay CNC nho cia cac cong ty Trung qubc va Viét
Nam thich hop cho viéc san xuat, khong thich hop cho viéc dao tao do tii diéu khién nho
khong c6 khong gian dé thao tac, cc thiét bi khong ra ¢6 mi n6 dé c6 thé do, kiém tra
thay thé. May CNC thuong ding phan mém Mach3, giao tiép véi may tinh qua cong
LPT. Truc vit me bi phai gia cong chinh xac dé may hoat dong duoc. Pé 1am dugc viée
nay can ¢ may moc va trinh do tay nghé cao. Md hinh may phay CNC chlng em thi

cong str dung bo truc vit me bi c¢6 san, dé dang lép dat. BO diéu khién USB controller
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nho gon, giao tiép v6i may tinh bang cong USB, thich hop véi cac may tinh hién nay.
Céc truc X,Y,Z duoc diéu khién bai dong co bude. Bong co truc chinh 1a dong co DC
Phan mém c6 giao dién dep, dé su dung. C6 thé dung céc 1énh Gcode co ban dé lap
trinh. Piéu khién duoc bang tay va diéu khién ty dong, dap tmg dugc cac yéu ciu van
hanh va thuc tap cac bai thuc hanh. My phay CNC mi ni chung em thi cong c6 ti diéu
khién riéng dé dé quan sat, stra chira khi hu hong. Gia thanh mé hinh may phay CNC chi
¢6 19.630.000d, c6 thé thi cong nhidu d¢é mdi nhém c6 mot may dé thuc tap. Mau sit mo
hinh gdm 3 mau chi dao : Pen, do, xdm . Mau d6 dé canh bao nguy hiém. Mau xam la
mau ding cho céc thiét b trong cong nghiép. Mau den 1am ndi bat mé hinh.

3. Muc tiéu - phwong phap:

3.1Muc tiéu:

-Thi cong m6 hinh may phay CNC diéu khién bang cong USB, gi4 thanh ré.

-Gilip sinh vién niang cao ning lyc lap rap,thi cong

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

3.2 Phwong phap:

Phuong phdp guan sat:

- Khao sat may Emco PCMILL 55 ctia Ao cta khoa cong nghé co khi. Tim hiéu so do
ciu tao, so dd nguyén ly. Van hanh dé nim duoc nguyén tic diéu khién.

- Tham khdo md hinh may phay CNC ctia khoa céng nghé Pién — Dién Ttr. Tim hiéu
ciu tao phan co khi, cAu tao phan diéu khién. Giai thich so d khéi, so dd nguyén Iy.
Gia cong mot vai san phdm dé hiéu duoc cic chirc ning co ban.

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

Phwong phap thuc nghiém:

- Chon vat tu, thiét bi thich hop co san trén thi trudng, gia thanh ré.

- Lap rap khung mé hinh bang mica, cai dit cac thong s va kiém tra hoat dong cia
cac thiét bi. Khi di hoat dong duogc, thay thé khung bang sit.

- Hiéu chinh céac thong s6 dé dat két qua tot nhat

Phuwong phdp phéng van:



5

- Tham khao y kién cua cac cong nhan bao tri may CNC va cac thiy cd co kinh
nghiém trong viéc thi cong, 1€ip rap cac thiét bi, ta dién.

4. Két qua :

Hé thong co khi:

Hinhla  Két cau mo hinh may phay CNC

M® hinh ¢6 kich thude S00mm x 500mm x 585mm. Kich thuéc ban gia cong 340mm x

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



Hinh1b  Két cAu m6 hinh may phay CNC

550
FivuA | .
\ 430
30 =
b
‘9, ,‘7 g fe i RO (T i R
8/ e 12-7,—’\ e
/ L ’ V /’.,/2 l‘ = *I:,[,’i[‘,_, —
// 52 ‘07 52 g
17 fpi—m—=rs —

Hinh1c  Két cdu mo hinh may phay CNC



Mang di ddy ——> Thanh dan hudng

Pong co bude
truc X

Vam kep

. Ban gia céng
Thanh dan
huong

Truc Y

Hinh2a  Cac bo phan trong mo hinh may phay CNC

Hé thong co khi bao gdm than may lam bang sit day 1.5mm, son tinh dién. Céc gia do
truc X va Z day 3mm dé dam bao do cung virng, son tinh dién . Céc truc X,Y, Z 1a céc
truc vit me bi ciia hing Yamaha. Cac thanh din hudng dé phoi di chuyén song song voi
cac truc. Ban gia cong c6 cac vam kep dé ga phoi 1én ban. Mang di day chira day dién
c:a”'lp nguén cho cac dong co, cam bién. bong co tryc chinh dién &p 12V - 48V, tde do
3000-12000 rpm, cong sudt 400w. Collet ER11. Puong kinh dao cat 3,175mm dén
6mm. Ban gia cong bang nhom dinh hinh, rong 125mm cao 25mm, day 2mm. Méng

xich dan day 25mm x35mm bﬁng nhua cao cép, chiu nhiét, cach dién tbt.



Truc Z

bong co bude truc Z

Cam bién
toc do
. Dong co truc
Pong co 1 chinh
budc
trucY

Dao phay

B0 truc vit
me bi

Hinh 2b  Céac b phan trong mé hinh may phay CNC

Céc phan tir chuyén dong duoc son mau d6 dé canh bao an toan cho ngudi sir dung. Tdc
dd cua dong co truc chinh dugc kiém tra bﬁng déng hd do tbc d6. Han ché hanh trinh

chuyén dong bang cam bién tir, khong 1am hu hong cam bién do va cham.
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Ban di chuyén

{

Nép <— Truc
che

Hinh 2c B0 truc vit me bi ciia hang Yamaha

Céc truc vit me bi X, Y, Z cua hing Yamaha duoc dit trong hop kin chéng bui, phoi
rét vao lam hong thiét bi. Hai bén hong hop thiét ké sin thanh truot dé ban di chuyén
song song voi truc. Truc vit me bi c¢6 hai vong bi dit ¢ hai ddu. 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 thudce bo 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

Duong kinh truc: 5mm
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H¢ thong diéu khién:
4.1 Pong co budc 103H7126-2542

Hinh3  Dong co budc

Théng s6 ky thuat:
- Kich thudc mat bich: 57 x 57 mm.
- Chiéu dai than: 76 mm.
- Goc budce: 1.8 °/step.
- Moment xo4n trén truc: 1.8 N.m.
- Dong dinh muc :1.5-3A.
- Loai 2 pha 6 day

Nguyén ly lam viéc:
Nguyén 1y hoat dong ciia dong co budc 2 cudn day co diém chung nhu sau :
Gia sir nguénV-+duoc ndi vao 2 dau chung ciia 2 cudn day. Pé dong co quay theo chiéu
nhu hinh V&, ta tién hanh cap ngudn 4m vao cac cudn diy theo bang trang thai nhu trong
bang.
> Quy udc:  mirc 0 : cap ngudn (V-).
mirc 1 : cap ngudn (V+).

mirc (-): dé ho, khong cap ngudn.
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Su phéan cyc cua cac cudn day c6 dong dién nam trén stato, duoc diéu khién béng cac
xung dién mot chiéu.

Néu ta thay doi chiéu dong dién trén timg cudn day riéng 1é, chiing s& bi d6i cuc. Néu sy
thay d6i ndy xay ra 1an luot theo cling mot hudng, s& xuat hién mot tir trudng quay.

Vi tri tir trudng quay nay sé thay déi tury thude tbe do ctia xung dién theo ting budc hoic
v6i mot van toe quay khong doi.

V6i roto nam cham vinh citu thi roto s& diéu chinh theo su phan cuc cua tir trudng quay

stato.

Ngudn DC

TT /X Y

vl | |
O|||h<

P B =

Hinh4 Nguyén ly diéu khién dong co budc 2 cudn day

» Goc budc quay
o= 360 _ 360
T 2pm 212

=90°

Trong do:

- o: goc budc.

- p: sO cap cuc.

- m: sb pha (s6 cuodn day).

» Nguyén ly:

Ta thay khi /X duoc kich xung, cuc ciia cudn day (/X- X) s& dugc thay doi. Cac cuc N(
IX)- S(X) s& dbi cuc thanh S(/X)- N(X) va giit nguyén vi tri, s& dy 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& ddy roto quay 90°.
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Kich xung cho X, cuc cia cudn day (X- /X) s& duoc thay d6i. Cac cuc N( X)- S(/X) s&
d6i cuc thanh S(X)- N(/X), s& déy 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& déy roto quay 90°.

Mudn dong co quay theo chiéu nguoc lai ta tién hanh cap xung l1an luot cac trang thai
4—3—->2-1.

4.2 Bo diéu khién M542

PWR/ALM
PUL+ (+5V)
PUL- (PUL)
DIR+ (+5V)

Hinh5 BO diéu khién M542

Théng s6 ky thuit:
bién &p nguén 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 d6 diéu chinh.
- Cong tac DIP thiét 1ap 8 gia tri khac nhau.

- Xoay thuan va nguoc chiéu kim dong ho.
- Bdo v€ qua dong va qua ap.

- Kich thudce nho (118x75.5x33mm).



Nhiém vu cac chan:
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Chtrc nang chan

Thong tin

PUL+(+5V)

PUL-(PUL)

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

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

4+5V khi xung cao, 0+0.5V khi xung thap. O ché 46
xung kép, ngd vao nay kich hoat xung thuan chiéu
kim ddng hd, kich hoat & mirc cao hay muc thip
(duoc thiét 1ap bén trong jumper J1). Dé c6 nhitng
dap ung chinh xac, d¢ rong xung nén 1é6n hon 1.5us,
méc dién tré ndi tiép dé han dong khi st dung +12V

hay +24V.

DIR+(+5V)

DIR-(DIR)

DIR signal: ¢ ché d xung don, tin hiéu nay c6 hai
ché d6 dién ap thép va cao, thé hién hai hudng
chuyén dong quay ciia dong co; & ché d6 xung kép
(duoc thiét 14p bén trong jumper J3), tin hiéu nay 1a
xung nguoc kim ddng ho, kich hoat & ché d6 thap va
cao (dugc thiét 1ap bén trong jumper J1). Bé c6 duoc
dap ung chinh xac tir dong co, tin hi¢u DIR phai di
truée xung PUL it nhét 5ps. 4+5V khi DIR cao,
0+0.5V khi DIR thap.

ENA+(+5V)

ENA-(ENA)

Xung kich hoat: tin hiéu nay dung dé cho phép hay

khong cho phép bo diéu khién hoat dong. Néu & mirc
do cao thi cho phép bo diéu khién hoat dong, néu &
mirc do thap thi khong cho phép bo diéu khién hoat
dong. Thong thuong khong nbi (cho phép hoat
dong).

Bang 1 Nhi¢m vy cac chan
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So 6 diu diy bd diéu khién M542:

e .
Control ler
|
I 0 I —
- L L **’C
I i o
5 DIRe 2700
I
' ois R - =ﬂ"ﬂ:
I I o
: ENA 2700
I F—
_EXA LIS #*!f:
. A
|
DL Supply -II_ M542
+3) to +45 VIC ]
A
|:||'
Stepping Matar =
3—

Hinh 6

So d6 dau day bo diéu khién M542
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D¢ phan giii budc:

Moo Sipsres(for 18%moo)  SWS SW6 W SWR
S m N N ON

QOFF

ON OFF ON ON
QOFF OFF ON ON
ON ON OFF ON
OFF ON OFF ON
ON OFF OFF ON
OFF OFF OFF ON
ON ON ON QOFF
QOFF ON ON QOFF
ON OFF ON OFF
OFF OFF ON OFF
ON ON OFF QFF
OFF ON OFF OFF
ON OFF OFF OFF
QOFF OFF OFF QOFF

Hinh 7 D6 phan giai budc

Thiét 1ap dong dién cho dong co budc:

Hinh 8  Thiét 1ap dong



4.3 Cam bién tiém can:

Cam bién tién cin TL-Q5MC1
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Hinh9 Cam bién tién cdn TL-Q5MC1
Théng s6 ky thuat:
Kiéu Khong dugc che cho
Loai Hinh vudng
Phuong phap do Loai quy nap
Khoang cach cam bién smm+ 10%
Tan sb dap tmg 500Hz

Khoang cach khac biét

10% Max khoang céch ctia cdm bién

Déi tuong

Kim loai mau

D01 tugng cam bién tiéu chuan

Sit 15 x 15 x1mm

Tinh nang bao vé

Ngan mach, nguoc cuc

Dau nodi Cap lién 2m

Thoti gian dap ung 2ms Max

Nguon 12 + 24VDC

Pau ra NO, NPN collector h¢ dau ra
Nhiét do -25 + 70 °C

Chat li¢u Nhya ABS chiu nhiét

Chi s6 Chi s0 phat hién ( led do)
Cap bao vé IP67

Biang 2 Thong s6 ki thuat
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Cim bién tiém can Autonics PROS-2DP:

Hinh 10  Cam bién tién can PRO8-2DP
Thong s6 ky thuat:
Loai Hinh tru @ 8
Khoang cach phat hién 2mm + 10%
Do tré Max. 10% ctia khoanh cach phat hién
Muc tiéu phat hién chuan 8x8x1mm
Ngudn cip 12+24VDC
Dong ro Max. 10mA
Tan s6 dap ung 1KHz
Pién ap du Max. 20V
Ngd ra diéu khién Max. 200mA

Cau truc bao vé

IP67 (tiéu chuan IEC)

Mach bao vé

Mach bao vé dot bién di€n, mach bao v¢ ndi nguoc

cuc tinh nguén va mach bao vé quéa dong.

Bang 3 Thong so ky thuat

4.4 Mach giao tiép cam bién

FIWIL EMILCH

Hinh 11

Mach in mach giao tiép
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Hinh 12  So d6 nguyén 1y mach giao tiép

Nguyén ly hoat dong:

Khi cap ngudén 24VDC domino J1,chan 1 (J2) dugc cip dién,cam bién duoc ndi vao
domino J3 duoc cip dién chan 2 (J3) dua vao chan B (Q1- A1015) qua dién trd R1(20K).
Va chan C cua transistor A1015 dugc cap ngudén am, khi d6 transistor chua dan.

Khi c6 vat kim loai vao vong tac dong ctia cam bién ndi dén domino J3 khi d6 chan 2
(J3) c6 dién 4p bang OV. Transistor A1015 dan dién, dong dién di tir chan 2(J1) qua J2,

dén chan E, xudng chan C (Q1) di vé ngudn am chan1(J1),khi d6 role trung gian c6 dién.



19

Khi vat can ra khoi ving cam bién nbi 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 46 MP5SW

PULSE METER

o]

Autonics

Hinh 13 Déng ho do toc do

Théng s6 ky thuit:

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 thudc chit s6 W6.8 x H13.8

Nguédn 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

Ngo ra PNP/NO

Bang 4 Thong s6 ky thuat
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Ché dp do:
F1 Tan s, sO vong quay, toc do
F2 Tan s6 di chuyén
F3 Chu ky
F4 Thoi gian di chuyén
FS D0 rong thoi gian
F6 Khoang thoi gian
F7 Ty 16 tuyét d6i
F8 Hé s6 sai sO
F9 Ty trong
F10 Sai s6
F11 Do chiéu dai
F12 Khoang cach
F13 Tinh nhan

Bang 5 Ché do do
So db diu day:

L]

Iim==—=

B

B\ack| Black

Blue Brown

G 2] [3 (4] 5] [¢] [7] [8) [s

INA  INB OV OJ oV +12v
o
© Oy source A
HOLD/RESET { i AJ 100—240VAC
o o 80m 50/60Hz VA
BANK

Hinh 14 So d6 d4u day dong ho do toc do
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Cai dat thong so:

An phim (MD] trong 3 gidy

PAFAI 13 nhom thong sb 1.
— ién thi PR~ R 1 trong 2 gidy va di chuyén dén AadE_

A

_’I 'odEI l F Lua chon ché 66 hoat Gdng.

n [*F 1—>F2—+F3~F 13 ™

(=) [} Thay 66i ché 66 hoat 64ng)

Cai dat loai cam bién cho ngd vao A

r’npr\}(F'.nPt\L;".PnP_hf"pnp,L; | QQmmmVéo

(=1 (<} Thay d6i ché @6 hoat 3ong) Loai ngd vao NPN
-Ng&véo‘l_’ranststor.»’d.}
Cai dat loal cam bién cho ngd vao 8. + Ngd vao tiép diém: aPal £
ronPfU{F—O aPalF—+ PnP,h_F—OPnPj_F-' Loai ngd vao PNP

(] [ Tnay 64 loai cam bién) + Ngd vao Transistor: PaPLF
* Ngd vao tiép diém: PaPL £

Lua chon ché 86 ngd ra.
[OSbnrd—OOUE'h—’Out‘l*OUE‘ '—’UUE-Fj

(=) [+ Thay ddi ché 66 ngd ra)

Cai dat dd tré cho ngd ra.

Ddi cai 33t 049933 (Dai 30 tré dal s& khac nhau tly vao vi tri ¢ai 3at cia du thap phan.
Tham khao thém & trang M-25)

(3] [} Thay 68i gia tri cai 63t)

Chirc nang dinh théi bao vé khdi dong (SER-&)

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

:F.dEFS-Sthﬂ

(=) (] Thay adi gia tri cai a3t)

C3i G5t thoi gian bao vé khi chon chirc ndng dinh thari bio vé khdi 6dng (SeR~L ).
Da3i cai dat: 0.0489.9 giay

(<} Di chuyén chix s6 (=] [} Thay déi gia tri cai dat)

. Cai 43t thoi gian Auto-zero ¢ho ngd vao INA.
| AutoA| | 99393| paicaiasto ~338 99 gy
(<} Di chuyén chir s6 [~) [} Thay ddi gia tri cai dat)

3i @3t thoi gian Auto-zero cho ngd vao INB.™
| Aukob| | 999 99| oés?ésdét%.xasss.soaymv

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

— Cai 33t bdo vé bd nho. ™
AEAo| [ oFF|  Coff-son 1(oFF- Tht bdové by,
s n: M@ bdo vé nhd'
() [z} Thay 681 o/ t cai 30 P
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4.6 Mach diéu khién USB Controller
So do khdi:

(S, &

ARG B Diéu khién tbe d6 déng co
B didu khién ‘ trye chinh

TUSB controller

)

Céchly
quang

Cachly
quang

E g 9 |
oo oL

O

Hinh 15 So dd khdi mach USB controller

Théng s ky thuit:

- Tan sb budc 25 KHz.

- Ngd ra 3 sd thap phan.

- D6 rong xung nho nhat 12s.

- Gidi 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 dugce st dung nhu sau:

Chan 1 — DIR, chan diéu khién chiéu quay cia dong co.
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Chan 2 -Common Anode, Cathode chan chung.
Chan 3 — CLK, STEP, PULSE , chan diéu khién tdc docua dong co.

Han ché Dung | Diéu khién 4
hanh trinh khan cap dong co
F - -l\ /L _\l I/_ AXIS <| E
1-DIR
Limit switch inputs 2 -Common
Use Z-for Tool Offset 3-Step

X« ¥+ Z# I. Y+ GNDA

vm: & Ruan

GNDA
*2v

Diéu . - “.‘ " infle™ s
chinh S il o Spbe 0-510V
dong K
co (OZ) FLOOD

(01}  SPINDLE

MIST

GNDA

Hinh 16 Mach USB controller
> Han ché hanh trinh

6 dau ndi cho cong tic han ché hanh trinh, dugc cach ly béi mach cach ly quang.
Nguon cap cac dau nay duge cung cap bai nguon 12VDC riéng.

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

Can ndi ty 100nF ¢ 2 dau cong tic dé chéng nhidu.

Chan 5 (Z-) ¢6 thé sir dung dé do chiéu dai dao.

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

> Nguén 12VDC
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Chéan 1: +12VvDC.
Chén 2 : GNDA.

> Diéu khién dong co truc chinh

Chan 1: GNDB — chan mass.
Chan 2: 0-5/10v — DPién ap diéu khién téc d6 dong co.
Chan 3: K- ngd ra dong cit dong co.
Chén 4: K+ ngd ra dong cit dong co.
Cira s6 chinh:

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

(2) Mo phong chuong trinh.

(3) Mé G-code.

(4) MDI.

(5) Thyc don va thanh cong cu.

(6) Thanh trang thai.

(7) Cac phim tit.

@ CNC US| NTROLLER\BAITAP3.NC

T @ 4
|
FommPEUEEES N

65 | |

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.

[l Offset w =T [
o x: 32_4188 <,|:I| offset

[ - 17.2479

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

.
x -
X v
> N v
Y z ~
r [®: 21000.00 O Jog

Hinh 18 Cira s6 vi tri
» Trang thai

Hién thi cac thong so0, cac cai dat.

L T LS B T T e [ = SR,
=N e il

L == E = PR
Speaed == =

= eacl L= = L=
T A S e (== 2= ]

= T O L= 0 ol o

=T L= b o

S recd W e ST oppeaed

o

= = e

- BT - RS

= = O . T =
- L= =
= S Rtk (= o L ]
=Tl S = et [ == Lo Lo ]
WO R TS e = [ == e Lo ]
A ke TS e e [ = ¥V ]

TooT OfFfTseT = = P ¥ e

e e T =l = -

Crricpinm
ey r G AT e e = -
O ==

i

T el
==
L =T L =
=T
D T ST e
= - o= e
== L= o A

goocco
0
0
0

=
=

Hinh 19 Cira s6 trang thai
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» Chuong trinh

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

N arme Heart

L s MATTimeter=s
Ma e 3 O .. OHOnD

M amr S 3 - OuDeD
MAarm Y O . OHOnD
hlamr ™ 3 - OeDeD
MAamn = —F A . OHOECE
Maw = S = OO
MAar A O . OOnD

Bl amr A O . OHOnD
Mimn Fesd X ¥ = D
Maw Fesd X o= . DO
Mimn Fesd W ¥ = D
Maw Fesd o= . DD
Mimn Fesd = - A - OHDE
Maw Fesed = O . DD
Mimn Fesd & D - OO
Maw Fesd & O . D
Length CE25 . o444
T oo 0Bz 41
Time {00 oo 07z A48

Hinh 20 Cira s6 chuong trinh
» Mo phéng chwong trinh
Hién thi hinh 3D, dudng chay dao ctia chuong trinh .

Hinh 21 Cira s6 mo6 phong
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» Ma G- code
G Nhom y nghia Két qua
G00 Chay dao nhanh dén céc Chay dao nhanh khéng cat got
vitri
GO01 Noi suy duong thing Dao cat got thang
G02 Noi suy cung t}rbn c{mg Dao cat got theo cung tr(:)n cung chiéu
chi€u kim dong ho kim dong ho
01 Noi suy cung tronnguoc | Dao cit got theo cung tron nguogc chiéu
GO3 chiéu kim dong ho kim dong ho
Go4 |, Lénh tré Tam dimg 6 v tri tirc thoi
G10 Nap céc dit li¢u Thay do1 gia tri bu dao
G17 Xac dinh mat pl:lél’lg gia Cat got trong mit phang XY
cong la mat phang XY
G18 Xac dinh mat phﬁéng gia Cat got trong mit phing XZ
02 cong la mat phépg XZ , q
G19 Xac dinh mat phﬁing gia Cat got trong mat phang YZ
cong la mat phang YZ
Go7 Kiém tra u_r‘d(f)r}g trudc Kiém tra ty dong diém R
khi trg vé diém R
Tu dong khi tro vé Tré vé diém gbc toa do cuamay
G28 00 13 >
1€mR (diém R)
G29 Tré vé tir Qiém gbc | Tro vé vi tri dang cat got tir diém gdc
may (tir diEmR) may
G40 Bo6 bu ban kinh dao Bo6 chirc nang bu ban kinh dao
Ga1 Bu ban kinh dao phia trdi | Dich duong cl}uyén dao sang trai mot
07 luong bang ban kinh dao
G492 Bu ban kinh dao phia Dich duong ch}lyén dao sang phai mdt
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 dugc bu thém 1 1an vao chiéu
G45 Bu thém 1 lan gia s6 dai dao (hodc ban kinh dao)
a6 Trir di 1 1an gia s6 Gia s0 tu chon dugc trir di 1 1an vao chiéu dai

dao (hoac ban kinh dao)
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Gia s6 tu chon dugc bu thém 2 lan vao chiéu

G47| Bu thém 2 lan gia s6 dai dao (hoic ban kinh dao)
G48 Trtr i 2 1an gia s § Gia so tu chon du:c{c trl:f di 2 lan vao chiéu dai
dao (hoac ban kinh dao)
G49 Bé bil chidu dii dao Bo6 chirc nang bu Chleélag;ll dao (hodc ban kinh
G52 Di chuyén géc toa do Di chuyén géc toa do cua phoi mdt
cua phoi luong [ XvallY
. , Lua chon toa d§ cua may nhu mdt di€ém tham
Lya chon toa do ciia may , ’
G53 chiéu vo1 goc toa do ciia may
G54 Lua chon gA(?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 ch(_)nth(?c O” cua
P OA,' 4 . Tao 1ap hé thong goc “O” cua phoi
Lua chon gbc “O” cua
G58 "
phdi 5
G59 Lua chon gA(?c O” cua
phoi 6
G65 Goi chuong trinh
MACRO
G66 Lap chuong trinh
MACRO
G67 Huy bé chuong trinh
MACRO
G73 Chu trinh khoan Chu trinh khoan ¢6 dinh
G74 | Chutrinh ta ro ren trai Chu trinh ta ré ren trai c6 dinh
G80 Huy bo chu trinh Huy b6 cac chu trinh tir G73 dén G89
G81 Chu trinh khoan Chu trinh khoan 16 sudt 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 c¢6 dinh
G85 Chu trinh doa 16 Chu trinh doa 16 c6 dinh
G86 Chu trinh khoét 10 Chu trinh khoét 16 ¢b dinh dung truc chinh &




29

Chu trinh khoét 10

Chu trinh khoét 16 nguoc co dinh

G87
nguoc
G88 Chu trinh khoét 13 Chu trinh .lihoet .1;0 CO; dinh budc tién
di€u khién bang tay
G89 Chu trinh khodt 13 Chu trinh khroet. le cqo d,mh:tam dung
budc tien ¢ day 10
G90 Do theo toa do tuyét Cac gid tr1 duogc tinh theo toa dd
dbi tuyét doi
Do theo toa d6 twong do1 | Cac gia tri dugc tinh theo toa d0 tuong
G91 03 Z.
doi
G92 00 Tao lap diém bat dau cua Tao 1ap diém bat dau cua dao trong
dao chuong trinh
Tré vé diém trudce khi Sau khi thyc hién xong chu trinh tr& vé
G98 thuc hién chu trinh diém trude khi thue hién chu trinh
10 Trd vé diém lwa chon Sau khi thuc hién xong chu trinh trd veé
G99 (diém R) trudc khi thue | diém lya chon (diém R) trude khi thuc
hién chu trinh hién chu trinh
Bang 2 Ma G code
» MDI

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

X10 Y20

Hinh 22 Diéu khién bang tay MDI
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THANH CONG CU 1

W WY Y

- T_ng_f

Bl &HD TP @ C EC O 4

Booons O

Hinh 23 Thanh coéng cu 1

1.Ntt 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 tor mat trén.
7.Hién thi chuong trinh ma G nhin tr mat canh.
8.Hién thi chuong trinh ma G nhin tr mat trudec.
9.Hién thi chuong trinh mi G theo phdi canh.
10.Phong to.

11.Thu nho.

12. Phong to tai vi tri hi¢n tai cia chuong trinh.
13. Thu nho tai vi tri hién tai ctia chuong trinh.
14.Péng cat bom nude phun suong.

15.P6ng cat bom nudc.

16.D6ng cat dong co truc chinh.
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THANH CONG CU 2

A
SACECPLBLEAE SEHEILIRERE B

330% L

SO O -

Hinh 24 Thanh cong cu 2

1.D1 chuyén vé 0 tit ca cac truc. Néu chon ché do Offset, ché do s& duoc thuc thi.
Khi nhin nat ndy, vi tri twong ddi ciia may sé& thay doi.

2.Di chuyén ve 0 tat ca cac truc. Néu chon ché d Offset, ché do s& dugc thuc thi.
3.Di chuyén ve 0 cac truc X,Y. Néu chon ché do Offset, ché do s& duogc thuc thi.
4.Di chuyén may vé vi tri “Park 17 di dit trong “settings”.

5. Di chuyén may veé vj 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” da dit trong “settings”.

8.Vi tri 0 Offset.

9.bat vi tri X,Y hién tai la X,Y 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. Po chiéu dai dao dung cam bién cb dinh.

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

14.Vé “Home”.



32

MENU
> File

Cung cap cac cach mé, dong, nhdp va xuat cac chuong trinh.

Open ... RCtri+P /101
Close /102
Recent Files >
Import G-Code ... /111
Import DXF ... /112
Import PLT/HPGL ... /113
Import NC Drill ... /114
Import Gerber ... /115
Import Image 2D ... /116
Import Image 3D ... 17
Import Text ... /118
Import CSV ... /119
Import MIDI ...

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

~. s el

Hinh 25 Cira sb File
> View

Cho phép quan sat cac dang mé phong khac nhau cua chuong trinh.
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Wiew

Origin >
Top View F1 7221
Side Viewws F2 r222
Fromnt Wiews F3 223

| Perspective View 4 224
Zoorm Im FS /225
Zoorm Owut F& /226
Zoom Tool FF 227
Zoom BExtents B8 r228
Center Tool = 231
Center View F10 /7232
Change View F11 /223
Simulate F12 /7241
Wirnd oww >
Show »
Mraterial >

Hinh 26 Cua s6View

» Program

Cung cap cac chtrc nang xur Iy dé phu hop vo1 yéu cau cua nguoi st dung.

Program

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

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

Hinh 27 Ctra s6 Program
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biéu khién truc tiép may cong cu va cac phan cung di theo.

MMachine

Emergency Stop Escape /400
Start Enter /401
Start Loop ... L4022
Start Raw File ... S40=
Stop L4048
Pause Pause /405

Bookmarks

Mist Ctril+ M 7427
Flood Ctril+F /422

Spindle
Outputs
Go To

Set Position
Offset
Tools

Horme Ctri+ Shift+H /470

Transforrmation

Soft Lirmits 40

Firrmuwware

yYvYyYyYy vv

v

» Help

Hinh 28 Cua 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 Ctra s6 Help
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4.7 So dd khéi

Hinh 30 So dd khdi

_
P
wodiind)
£ | etated ooy | Semsen Ao | el Boplenyy
apl g

T
pimg [~ "] S | omiom
| rm |
== o - )
_
Zot L
niig mpd H
T
i 1]
o e
)
v m
whig
.00 1L Toap i HEL ™
oty
00 BILLE 10T 018 AMEDMEENE
ua [ o | e | 6 [ 8 | L [ 9 _ | € | T
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> Cong dung ciia cac khdi:

Man hinh may tinh: hién thi cac cira s6, cac thanh cong cu, ché do diéu khién, thong
bao trang thai ciia cac dong co.

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

Ban phim: viét chuong trinh.

Bo 6n ap: bién doi dién ap phu hop véi cac khdi, tranh xay ra hién twong qua ap.

USB Controller:két ndi gifta may tinh v&i cac bd diéu khién, mach diéu khién truc
chinhmay phay, mach cam bién hanh trinh.

Thiét bi dong cit va bao vé: cép nguén, ngét nguén, bao vé€ dong co khoi cac su cd
nga‘m mach, qua tai.

Bo diéu khién X, Y, Z: diéu khién cac dongco X, Y, Z .

Mach han chéhanh trinh:; nhan tin hiéu tir cac cam bién hanh trinh & céc truc X, Y, Z,
truyén chung té1 mach diéu khién USB Controller dé thuc hién viéc gi61 han hanh trinh
chuyén dong cua céac truc.

Dong co truc chinh: nhan tin hi¢u tor mach diéu khién USB Controller dé quay dao.

DPdng ho do xung: do tdc d6 dong co truc chinh.
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4.8 So @6 nguyén ly
Nguyén ly hoat dong:

~220¥

DC24 M

— PULSE METER

Ngudn vio 1VDC
ciialJSB CONTROLLER

Ll 2] 3] s]alr]s] o

.l

CB MPSW4N
Mi Do Titn [ k0t MILLIG | Toitho |11
Dmwing type | oot Diming (!mmnmmlq.
Lt djsiast
Chesher
| [ 7 [ 3 1 4 5 [ 6 71 7 [ & [ 9 [ W] 0 ] 1

Hinh 31 Mach diéu khién dong co truc chinh

Khi cap ngudn 1 pha 220V-50Hz, dén LO (N, L) s& ON, bao hiéu c6 dién cung cap cho
may. Khi bat CB QS1 (1, 2) ¢ ché do ON, ngudn 220VAC sé& dugc cip cho bd on ap
12VDC (A1), 24VDC(A2). Pong thdi nguén 220VAC qua F3(1,12) di vao dong hd do
xung MP5W (2, 12).

Nguén 12VDC (6, 7) cung cip cho mach diéu khién USB Controller (6, 7).
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Ngudn 24VDC (4, 14) qua cong tic gat (5, 14) dua vao bd diéu khién Y, X, Z qua cac
cau chi FO (4, 3), F1 (4, 33), F2 (4, 34). Bong co cua 3 truc Y, X, Z dugc cép dién
24VDC. Pong co budc & ché do ham. Mach diéu khién USB Controller ndi dén may tinh
qua cong USB. Trén may tinh, kich hoat phan mém USB Controller. Cac thong s trén
phan mém da duoc diéu chinh va cai dit trudc d6. Mo tap tin hinhvuong.NC, va diéu

N

chinh dao vé vi tri 0 cta phoi bang cac phim miii tén. Nhan Start trén thanh cong
cu cia may tinh, mach diéu khién USB Controller xuét tinh hiéu qua bo diéu khién cta 3
truc dé diéu khién 3 dong co cua 3 truc X, Y, Z. Chuong trinh dugc thyc hién trinh tu
timg 1énh cho dén 1énh M5. May s& ty dong dimg.
Gia s 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.
Céc chan 41,42,43 duoc nbi vao 1an lugt X+,Y-,Z+, trén bo USB controller, bdo hiéu truc
nao qué hanh trinh va dimg truc 6. Khi dong co truc chinh M1 quay, cam bién xung ndi
dén bo dém xung hién thi s6 vong/phut
Mach diéu khién USB Controller ndi dén may tinh qua céng USB. Trén may tinh, kich
hoat phin mém USB Controller. Cac théng s trén phan mém d3 duoc 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 ctia may tinh, mach diéu khién USB
Controller xuét 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 tung Iénh cho dén 1énh M5. May s¢ tu
dong dung.
Gia st 1 trong 3 tryc vuot hanh trinh, lac d6 cam bién tuong Gng hanh trinh s& phat hién,
role(KA1(37,38);KA2(35,36);KA3(39,40)), tac dong lam tiép diém role
KAL1(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, bao hiéu truc

nao qué hanh trinh va dung truc do.



Khi dong co truc chinh M1 quay, cam bién

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

T 2 T3 T 4 T 5 7 [ 7 [ 8 T 8 [ 1w [ 1 12
i
I —od
gl gl gl
1 il i
510 11 IR HEET
B ke MU GHND BB b M GHD B B ke A GND
Y X Z
EN & ENAb DR DI PUL PULY ENk ENA DI DO UL PULY EN & EN A DR DI PUL PULY
| I | J 1 |
1H LEf 1H
P P =
M2 M3 4
Dowing Tifle | ELO MILLING | om0 |11
Drvniug b | Fleottic Dmig | oot g MO | 4
Thyigar
[
1 T 7 1 3 [ @ [ § 1 & [ 7 T ® [ @ 1 W] 1u T 1

Hinh 32 Mach diéu khién dong co truc X, Y, Z
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So d0 ndi diy ro le trung gian:

10

1|

X+ Y- z+
16 a8 40 41 2 4
35 a7 39
44
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So @6 noi day cam bién hanh trinh:
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Hinh 34 Mach cam bién hanh trinh




4.9 So d6 bo tri cac thiét bi trong ti diéu khién
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Hinh 35 So do bb tri cac thiét bi trong ti diéu khién
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4.10 Hinh anh mé hinh may phay CNC

Hinh 36a Mit ngoai tu diéu khién

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

Hinh 38 M0 hinh may phay CNC
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5. Két luan :

M6 hinh may phay CNC déap tng duoc yéu cau hoc thyc hanh tai khoa cong nghé Pién-
Pién tir; Sinh vién hiéu dugc ciu tric co ban cua may phay CNC, qui trinh van hanh, 13p
trinh gia cong duoc cac chi tiét don gian, sira chita cic hu hong co ban. M6 hinh gia cong
dugc cac vat liéu bang g6, mica, nhdm. Tu diéu khién rong, d& quan sat, thao tac kiém tra
stra chita cac hu hong, thay thé thiét bi. Mé hinh gon dep, dé thi cong, dé di chuyén. Giao
dién dep, dé sur dung, than thién v61 nguoi dung. Gia thanh ré phu hop véi kinh phi dao
tao. Trong modt 16p thuc hanh khoang 25-30 sinh vién, can dau tu 5 may, kinh phi
khoang 100.000.000 dong. Ngoai ra sinh vién hoan toan c6 kha nang thi cong mot md

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

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

3.Website: www.planet-cnc.com
4. Website::www.CNC?24h.com



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