MO DAU

CNC — viét tit cho Computer(ized) Numerical(ly) Control(led) (diéu khién
bang may tinh) — dé cip dén viéc diéu khién bang may tinh c4c may cong cu voi
muc dich san xuat cac bd phan kim khi (hay cac vat lidu khac) phirc tap, bang
cach st dung cac chuong trinh viét bé“mg ki hiéu dic biét theo tiéu chuin EIA-
274-D, thuong goi 1a ma G. CNC duoc phat trién cubi thap nién 1940 dau thap

nién 1950 ¢ phong thi nghiém Servomechanism cua truong MIT.

Viéc gia tang tu dong hoa trong qua trinh san xuat véi may CNC tao nén su
phat trién dang ké vé chinh xac va chat lugng. K thuat ty dong ciia CNC giam
thiéu cac sai sot va giip ngudi thao tac cd thoi gian cho céc cong viéce khac.
Ngoai ra con cho phép linh hoat trong thao tic cic san pham va thoi gian can
thiét cho thay d6i may moc dé san xuat cac linh kién khac.

Viéc gia cong mach in bang phuong phap truyén thong mat rat nhiéu thoi
gian, va trai qua nhiéu khau phtc tap, doc hai... Puoc sy dong ¥ cua hoi dong
khoa hoc nha trudng, nhom tac gia da thuc hién dé tai “Xdy dwng mé hinh mdy
cnc gia cong hoan chinh mach in” . Viéc gia cong mach in bang may cnc 1a
hoan toan tu dong va tiét kiém thoi gian, ngoai ra may cnc do nhom tac gia xay
dung con c6 thé gia cong cac vat pham khac nhu diéu khic cac san pham phu
diéu trén gd, mica, cat chit quang cao.

Pé tai bao gom 4 chuong voi ndi dung nhu sau:
Chuong 1: TONG QUAN VE CONG NGHE CNC
Chuong 2: CAC GIAO TIEP MAY TINH, LAP TRINH CHO MAY CNC

Chuong 3: THIET KE HE THONG TRUYEN DONG CHAY DAO CHO
MAY CNC SU DUNG PONG CO BUGC

Chuong 4: THI CONG MO HINH
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Chuong 1

TONG QUAN VE CONG NGHE CNC

1.1. KHAI NIEM MAY CNC
1.1.1. Khai niém CNC.

CNC: Computer Numerical Control - Diéu khién sé may céng cu duoc tich
hop may tinh. Thuat ngit CNC 1a mét khéai niém ma hau nhu bat ki ai hoc tap,
dao tao, nghién ctu trén linh vuc Tu dong hoa déu biét: Do 1a loai thiét bi diéu
khién sir dung trong cac may gia cong, ché bién. Cho phép thuc hién cac quy
trinh gia cong trén co so Cac thong sé vé kich thuéc, hinh dang cia san pham,

chuyén sang thanh quy dao chuyén dong trén khdng gian ba chiéu.
1.2. LOI iCH VA UNG DUNG CUA MAY CNC

1.2.1. Ba lgi ich cia may CNC.

+ Tw déng hoa san xuat

May CNC khong chi quan trong trong nganh co khi ma con trong nhiéu
nganh khac nhu may mic, giay dép, dién tir v.v. Bat cr mdy CNC ndo ciing cai
thién trinh d6 tu dong hoa cua doanh nghiép: nguoi van hanh it, tham chi khéng
con phai can thi¢p vao hoat dong cua may. Sau khi nap chuong trinh gia cong,
nhiéu may CNC c6 thé tu dong chay lién tuc cho téi khi két thuc, va nhu vay
giai phong nhan luc cho cong viéc khac. Thu nita, it xay ra hong héc do 16i van
hanh, thoi gian gia cong dugc du bao chinh xac, nguoi van hanh khong doi hoi
phai c6 ky ning thao tac (chan tay) cao nhu diéu khién may cong cu truyén

théng.
+ P chinh xac va lip lai cao cia san pham

Cac may CNC thé hé maéi cho phép gia cdng cac san pham c6 do chinh xac
va do phuc tap cao ma may céng cu truyén théng khong thé lam duoc. Mot khi

chuong trinh gia cong da dugc kiém tra va hiéu chinh, may CNC s& dam bao



cho “ra 10” hang loat san pham pham véi chét luong dong nhat. Pay 14 yéu t6 vo

cling quan trong trong san xuat cong nghiép quy mé 16n
+ Linh hoat

Ché tao mét chi tiét méi trén may CNC ddng nghia v6i nap cho may mot
chuong trinh gia cong méi. Puoc két ndi véi cac phan mém CAD/CAM, cong
nghé CNC tré nén vé cung linh hoat giup cac doanh nghiép thich tng véi cac thay

d6i nhanh chdng va lién tuc vé mau ma va chang loai san pham caa khach hang.
1.2.2. Pham vi &ng dung.

Thuat ngit CNC tro vao mot khai niém ma hau nhu bat ki ai hoc tap, dao
tao, nghién ciru trén linh vic Ty dong hoa déu biét: Do 1a loai thiét bi diéu khién
st dung trong cac may gia cong/ché bién, cho phép thuc hién cac quy trinh gia
cong/ché bién trén co so cac thong sd vé kich thudc/hinh déang caa san pham,

chuyén sang thanh quy dao chuyén dong trén khdng gian 3 chiéu.

Xuat phét tir cac ng dung ban dau cia cong nghé ché tao may, chu yéu la
gia cdng cat got kim loai, hién tai CNC dugc dung trong nhiéu loai may thuoc
cac linh vuc khac nhau: trai dai tir ché tao may toi nganh dét may, diéu khién
robot hay ché tao thiét bi dién tir. Trong nhiéu tng dung, tham chi ta khdng thé
hinh dung ra duoc su thiéu vang cua CNC, dac biét l1a cong nghé ché tao may,
nganh céng nghé dé ra cac may cai, phuc vu cho moi nganh céng nghiép khac.
Chinh vi vy, that d& hiéu khi ching ta — mot dat nugce con cham phét trién — da
va dang nd luc tim ra con duong di dé tién tsi thiét bi CNC cia riéng minh. Cac

ung dung cua cong nghé CNC la:

+ May gia cong cit got kim loai, ché tac ni trang
+ May gia cong bang tia Laser

+ May mai

+ M4y diéu khac trén g, da..

+ Cé&c loai may gia céng khac



1.3. PIEU KHIEN SO VA SU DUNG PIEU KHIEN SO TRONG MAY CNC
1.3.1. Piéu khién sb

Piéu khién s6 (Numerical Control) ra doi v6i muyc dich diéu khién cic qua
trinh cong nghé gia cong cit got trén cac may cong cu. Vé thuc chat, ddy 1a mot
qua trinh ty dong diéu khién cac hoat dong ctua may (nhu cac may cét kim loai,
robot, bang tai vin chuyén phdi liéu hoic chi tiét gia cong, cac kho quan 1y phoi
va san pham...) trén co s& cac dit liéu dugc cung cap 1a & dang ma s6 nhi nguyén
bao gdm cac chir s0, sd thip phan, cac chit cai va mot sé ky tu dic biét tao nén
mot chuong trinh 1am viée cua thiét bi hay hé thong. Trude ddy, ciing di co cac
qua trinh gia cong cit got duoc diéu khién theo chuwong trinh bang cac k¥ thuat
chép hinh theo mau, chép hinh bang hé thong thuy luc, cam hoic diéu khién

bang mach logic...

Hién nay, linh vuc san Xuét tu dong trong ché tao co khi da phat trién va dat
dén trinh do rat cao nhu cac phan xudng ty dong san xuat linh hoat va to hop
CIM (Computer Integrated Manufacturing) véi viéc trang bi thém céc robot cp
phoi liéu va van chuyén, cac hé théng do ludng va quan 1y chat luong tién tién,
cac kiéu nha kho hién dai dugc dua vao ap dung da mang lai hi¢u qua kinh té

rat dang ké.
1.3.2. Piéu khién s6 trong cac hé thong diéu khién CNC

Tuy theo y€u cau cua ting loai may va tung loai co cau di€u khién, hé
di€u khién ma cé thé phan thanh 3 loai co ban: diéu khién di€ém - diém, diéu
khién doan thang va di€u khién duong (tuyén tinh hodc phi tuyén). Tat nhién
cac may diéu khién duong déu c6 thé st dung dé diéu khién diém - diém va
doan thang.

+ Dieu khién diém-diém
Vi cac loai may nay, trong qua trinh gia cong, nguoi ta cho dinh vi

nhanh dung cu dén toa do yéu cau va trong qua trinh dich chuyén nhanh

dung cu mady khong thuc hién viéc cit got. Chi dén khi dat duoc toa do



theo yéu cau ndé méi thuc hién cac chuyén dong cat got, vi du nhu khoan 15,
khoét, doa hodc c6 thé lam nhiing cong viéc khac vi du nhu & trén cac may
han diém thi né thuc hién qua trinh han va trén cac may dot, dap thi n6 thuc

hién viéc dot, dap 19...

Ya

-

Hinh 1.1. Diéu khién diém
+ Piéu khién theo doan thing
Ngoai chtic niang dich chuyén nhanh theo cac tryc toa d6 nhu & dicu
khién diém, con c6 thé thuc hién viéc gia cong trong qua trinh dich chuyén
theo céc truc nay. Diéu d6 ¢b nghia la dung cu s€ thuc hién cac chuyén dong

cat got trong qua trinh dich chuyén song song theo cac truc toa do.



Hinh 1.2. Biéu khién doan thang
+ Piéu khién theo dwong
Ngoai cac chirc nang nhu diéu khién diém va diéu khién doan thang,

nguoi ta con co thé di€u khién dugce dung cu chuyén dong theo cac duong

bat ky trong mit phang hodc trong khong gian c6 thuc hién gia cong cat got

AY

Hinh 1.3. Piéu khién 2D trén may phay



+ Diéu khién 2D
Cho phép dich chuyén dung cu trong mot mat phéng nhét dinh ndo do.
Thi du nhu trén may tién, dung cu s€ dich chuyén trong mat phfmg xo0z dé
tao nén duong sinh khi ti€n céc bé mit, trén cac may phay 2D, dung cu s¢€
thue hién cac chuyén dong trong mit phing xoy dé tao nén cac dudng rinh
hay cac mit bic c6 bién dang bat ky.
+ Diéu khién 3D
Cho phép dich chuyén dung cy trong 3 mit phang dong thoi dé tao nén
mot duong cong hay mot mit cong khong gian bat ky. Diéu nay ciing twong
mg v6i qua trinh diéu khién dong thoi ca 3 truc ctia may theo mot quan hé
rang budc ndo do tai ting thoi diém dé tao nén vét quy dao ciia dudng cong

theo yé€u cau.
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Hinh1.4. Phay tdi trén may phay 3D



Chuong 2

CAC GIAO TIEP MAY TiNH, LAP TRINH CHO MAY CNC

2.1 CAC PHUONG PHAP GIAO TIEP MAY TINH
2.1.1 Giao tiép qua cong song song
- Tén goi

Céng song song: Dir liéu duoc truyén qua cong nay theo cach song song, cu

thé dir liéu duoc truyén 8 bit dong thoi hay con goi byte néi tiép bit song song.

- Mt dién ap cong déu sir dung muc dién &p twong thich TTL(Transiztor

- Transiztor - Logic) 0 — +5"trong do:
0" la muc logic LOW.
2" — +5" la muc logic HIGH.

Vi vay khi ghép néi véi cong nay ta chi ghép néi nhitng thiét bi ngoai
vi c6 mic dién ap tuong thich TTL. Néu thiét bi ngoai vi khdng c6 muc dién
ap tuong thich TTL thi ta phai 4p dung bién phap ghép mtc hoac ghép cach ly

qua bd ghép ndi quang.
- Khoang cach ghép néi

Khoang cach cuc dai giita thiét bi ngoai vi va may tinh ghép qua cong
song song thuang bi han ché. Ly do 1a hién tuong cam tng gitra cac duong dan
va dién dung ki sinh hinh thanh gitra cac duong dan c6 thé 1am bién dang tin
hiéu. Khoang cach gigi han cuc dai 1a 8m. Thong thuong chi 1,5 dén 2m vi |i
do an toan dir liéu. Néu sir dung khoang cach ghép néi trén 3m thi cac duong
day tin hiéu va duong day ndi dat phai dugc soan voi nhau thanh ting cap dé
giam thiéu anh huong caa nhiéu. Bién phéap khac st dung cap det, trén d6 mdi

duong dix liéu duoc dit gitra hai duong day ndi dat.



- Toc @9 truyén dir lidu

Tbc d6 truyén dir lieu qua cong song song phu thudc vao phan cing
dugc sir dung. Trén Iy thuyét toc do co thé dat dén 1Mb/s nhung véi khoang
cach truyén han ché trong pham vi 1m. Véi nhiéu muc dich st dung thi khoang
cach nay hoan toan thoa dang, tuy vay cting c6 nhitng wng dung doi hoi phai
truyén trén khoang cach xa hon. Trong trudng hop d6 ta phai nghi ngay dén

kha nang ghép ndi khac (nhu ghép ndi qua cong RS232).
+ Cau truc cong song song

Cong song song co hai loai: 6 cim 36 chan va 6 cam 25 chan. Ngay
nay, loai 6 cam 36 chan khéng con dugc sir dung, hau hét cac may tinh PC déu

trang bi 6 cam 25 chan nén ta chi can quan tam dén loai 25 chan.
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Hinh 2.1. Gidi thiéu loai 6 cam 25 chan.
2.1.2 Cong néi tiép
+ Pit van de

So véi cac kha nang ghép ndi khac téc do truyén qua cong ndi tiép
cham, tc do thuong st dung 1a 19600 bit/s/20m. Téc d6 truyén & cac modem
doi mai nhat ciing chi dat 56,6Kbit/s. Vé sau c6 mot s tiéu chuan ndi tiép
khac ra doi nhu RS422, RS485 cho phép truyén véi téc do cao hon va khoang
cach dai hon: vi du RS422 10Mbit/s/hang ngan km. Mot sé chuan khéac con

cho phép st dung trén mang may tinh.



+ Miic dién ap trén dwong truyen
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Hinh 2.2. C4c mirc dién &p cua chuan RS232
Tir so do trén ta thay cai tién cua RS232B 1a lam tang mac dién 4p tur
+5V dén 25V . Trong dé:
-Murc logic 1 tinh tir -5V dén -25V.
-Muc logic 0 tinh tir +5V dén +25V.
-Cac muc tir -3V dén +3V goi la trang thai chuyén tiép.
-Céc muc dién &p tir £3V dén 5V goi la khong xac dinh.
Dix liéu c6 mtc dién ap roi vao khoang nay sé dan dén két qua khong du tinh
dugc va day ciing 1 tinh trang hoat dong caa nhitng hé thong duoc thiét bi ké
so sai. Piéu dang cha y ¢ day 1a: Mac 1 ~ LOW, mac 0 ~ HIGH vi trudc khi
dua vao xir Iy con ¢6 bd nhé dao con goi 1a bo nhé chuan dang tin hiéu.
Viéc nang muc dién ap cua chuan RS232B dan dén sy han ché vé téc
d6 truyén, vi vay nguoi ta thay gitra toc do truyén va khoang cach truyén phai

c6 sy dung hoa. RS232C Ia chuan hién nay dang duoc ap dung.

bién &p st dung la £12V. Trong do:



-12V la muc logic 1 (HIGH)
+12V la muec logic 0 (LOW)
Cu thé:
+3V -> +12V la muc 0
+5V -> +12V la muc tin cay (caa muc 0)
-3V ->-12V la muc 0

-5V ->-12V la muc tin cay (caa muc 1)

2.1.3 Cong USB
+ Nhirng nét chung

C6 thé néi May tinh PC tir khi ra doi da khdng ngirng phat trién. Hién
nay may tinh PC van dang duoc cai tién nham nang cao nhiing tinh niang cua
hé théng. Nhitng huéng chinh Ia:

+ Tiép tuc cai tién bo vi xr Iy ciing nhu dua ra nhitng bo Xt Iy méi.

+ Cai tién cac hé thong do hoa, vi du: card AGP

+ Nang cao téc do cua dong hd hé théng va caa chinh bo xi 1y.

+ Cai tién céc kién trlc bus dac biét cac cau PCI.

+ Hoan thién cdng nghé cam va chay (plug and play) va qué trinh tu
déng cai dat. Bac biét hoan thién cong USB dé tro gitp cho viéc dé dang ghép
ndi. Néu nhu may tinh ding nguon AT c¢6 hai cong RS 232 thi & phia sau céac
may tinh doi mai thuong dung ngudn ATX déu c6 2 6 cam USB. Cong USB
thuc chat 1a BUS ,bai vi qua d6 c6 thé dau ndi dong thoi rat nhiéu thiét bi
ngoai Vi vé&i nhitng chung loai khac nhau. Vi vay, c6 thé goi bus USB la bus

ndi tiép da nang theo ding nghia caa no.



2.2 LAP TRINH PIEU KHIEN MAY CNC
2.2.1. Ngon ngir 1ap trinh tu dong

Véi ngodn ngir 1ap trinh bang may tinh hay con goi 13 14p trinh ty dong , thi
vé co ban déu dua theo tiéu chuan thdng nhat - D6 goi 14 ngdn ngit 1ap trinh tr
dong APT (Automatically Programmed Tools : cong cu lap trinh tu dong).
Ngbn ngit ndy dugc phat trién tir Vién nghién ctru céng nghé Illinoi ciia My
(Hllinois Institute of Technology Research Institution -/ITRI). Hién nay no dwoc
sit dung va phé bién nhat. Véi APT, cho phép 1ap chuong trinh voi cac may
5D véi gom trén 3.000 tir. APT bao gdm cac nhom co ban sau:
-MBo ta kich thudc va hinh déang hinh hoc cta chi tiét gia cong.
-MB0 ta trinh ty va quy dao chuyén dong cta dung cu cit.
-Diéu khién céc co cau cua may cling nhu thay dbi cac thong sb cit got.
-B6 sung cac chirc nang chuyén dung nhu chu trinh an dao, bu dao va cac
chtrc ning chuyén tiép khac.

Vé thuc chat, ngon ngit APT 1a biéu dién mot chwong trinh gia céng
bang cach mé ta cac hoat dong cua dao cung véi cac chirc ning cat got clia no
bang céc cau 1énh trén co s viét tat clia cac tir trong tiéng Anh.

2.2.2. Ngon ngir 1ap trinh bang tay

Trong phan nay, chi chu yéu gidi thiéu ngon ngit 1ap trinh bang tay hay
cOn goi 1a ngdn ngit may ma modi ky tu ciia né duge xac dinh theo ma nhi phan
8 bit theo ASCII (Americal Standare Code for Information Interchange). Vé co

ban mé nay ciing gidng nhu tiéu chuan ISO va DIN 66024. Trén co sé cla cac

ky tu, chuong trinh dugc hinh thanh tir cac block va moi

block gém céc tir chwong trinh hay goi 1a tir 1énh va mdi tir 1énh dugc hinh

thanh tir cac ky tu va cac con s6 dimg sau no.
Vidu:NI15 GO1 X40 Y50 Z75 F30 S1200 la 1 block

Trong d6 : N15 : S6 cau lénh theo thir tu clia chwong trinh



GO1 : Tir 1énh diéu khién su dich chuyén thiang cta dung cu cé cit got (linear

Interpolation).
X40 ;Y50 ; Z75 : Toa dd cac diém dén (trong h¢ toa do X, Y, Z)
F30 : F luong chay dao : (Feedrate ) 30mm/ph hodc inch/ph.

S1200 : S6 vong quay truc chinh (Speed) 1200 v/ph hodc toc do cat m/ph,
(inch)/ph.

- Chwrc nang phu
Chtrc nang phu M dung dé kiém tra va diéu khién cac chtc nang hoat dong

cua may nhu cho truc chinh quay thuan, nghich; dirng truc chinh; tudi dung
dich tron ngudi & ché d6 phun suong hodc phun tia; tat dung dich tron ngudi;

dirng c6 diéu kién va khong diéu kién chuong trinh; kep va théo chi tiét...
MOO0: Dung chuong trinh (Program stop):
May s€ ngung ngay sau khi thyc hién xong cac cau 1énh & M00

MO1: Dung chuong trinh c6 Iua chon ( Optional program stop) :
Ciing trong tw nhu MO0 nhung 1€nh nay chi c6 hiéu lyc khi nut ngirng lya
chon d dugc an (Optional stop)
MO2 : Két thuc chuong trinh ( Program end)
2.3 PHAN MEM MACH2 VA GIAO DIEN PIEU KHIEN

Mach2 véi giao dién window gan giii va than thién véi nguoi ding co cac
muc File, Edit, View, Machine, Setup, Function, Window, Help.

- Vung dd hoa duoc chia thanh céc 6 theo don vi cua truc X, Y, Z theo dinh
nghia.

- Vung diéu khién bing tay nim bén géc phai ctia man hinh

Thoat nhin chiing ta s& béi réi béi Mach2 cé qua nhiéu chirc ning va lua

chon nhung thuc ra véi su phuc tap cua cong nghé CNC thi ching d6 mé1 dép

ung dugc yéu cau cao cua cong nghé.



2.3.1. Giao dién chinh

Khi ta mé chuong trinh Mach2 1én, ta thdy man hinh nhu sau:
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Hinh 2.3. Giao dién Mach?2

Vé6i Mach 2 chung ta c¢6 thé nhap cac File DXF, File anh... vao dé
chuyén thanh ma G cho may chay, Mach?2 ciing hd trg 1ap trinh bang tay ngay
trén phan mém. Pé tro gitp cho ngudi 1ap trinh, Mach2 tich hop bang ma chirc

nang, gom c6 G code va M code:



Mach2 CNC Control Program. ArtSoft Corporation, 2000 - 2004
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Hinh 2.4. Bang ma tich hop trong Mach2 dé tro giup nguoi 1ap trinh

2.3.2. Thiét 1ap cac thong sé diéu khién

Mach?2 hd tro cac giao tiép cong LPT va cong USB, do mach dién thiét

ké 1a giao tiép LPT nén chung ta thiét 1ap trong Mach2 nhu sau:

chon dia chi céng LPT 1 ¢6 dia chi 0x378



Engine Configuration... Ports & Pins

Fart Setup and Axis Selection InputEmuIation] InputSignaIs] Input Pins] Cutput Signals ] Dutput F'ins] Encoder Fing

Port #1 Port B2 U3E MODE
I~ USE Maode Enabled
¥ Port Enabled [ Port Enabled 16 Mumber of Inputs 816,24 32
0:378 Port Address 0:278 Port Address ol 16 Mumber of Outputs 8,16,24,32
Entry in Hex 0-9 A-F only Entry in Hex 0-9 A-F only Program restart necessary
USE Drivers must be loaded for this mode
Port ping 2-9 and 1,14,16 and 17 are Dutputs

Ping 10- 13 , 15 are inputz. There are 12 Inputs and 5 Outputs per port R

Az Selection b & C Mode
W Awiz Enabled IV Axiz Enabled W Z iz Enabled

[ AdusEnabed | BAssEnabled [ CAsis Enabled I Max CL Mode enabled

Program restart neceszany
[~ Spindle &%z Enabled (Step / Direction] [ Praét Control

Kernel Speed
+ 25000Hz " 3R000Hz (" 45000Hz

k. | Cancel |

Hinh 2.5. Thiét lap cong LPT

Sau khi chon cong LPT, chiing ta thiét 1ap dén ngd ra trong cong nay:

Engine Configuration... Ports & Pins @
Part Setup and Axis Selection | Input Emulation | Input Signals | [nput Fins | Dutput Sighals utput Fing | Encoder Pins
Output Py
Mote: Signals not selected in the "Dutput Signals” tab are greyed out,
Active Low Part # Pin # Active Low Porth  Pin#t Active Low Porttt  Pindt

v i 1 17
E Enable fine 1 T Iv 3 iz Step h_ ’4_ r 0 u
— o o I % dis Direction |1 5 Charge Pump Safaty |1 16
I o [0 IV duis Step ! 2 Charge Pump #2 2 17
r o o v % daiz Direction |1 3
r 0 0 vV Z fwiz Step 1 g
— o h IV Z huis Direction |1 7
r i [ r mofs
r o 15 r D
[ Dutput #4 1 1 r ] 0 Printer Ports
[~ Output #5 1 14 o 0 Pin numbers must be one of
~oowputs 1[5 3 1234567831416.17

r a i
r 0 0 r 0 0 sty o
- ’D_ ’D_ If uging USE Mode . Enter the Input number in the Pind

data box. Port numbers will be ignored.
Checking an "Active Low' box indicates the signal
iz active when low. [WOC)

Ok | Canecel |

Hinh 2.6. Thiét 14p ngd ra



Véi mé hinh may phay CNC 3 truc , chiing ta chi can 6 ngd ra , & day ta
lua chon cac chan 2,3,4,5,6,7.

Tuong tmg vé6i cac tin hiéu xung diéu khién mé to truc Y, X, Z

pé dong co chay on dinh, dap ung duoc toc do cao nhit ma khong bi

mat budc thi chiing ta phai di€u chinh tan s6 xung va do rong cua xung:

Motors Setup YelocityfAcceleration El

Current Units = MM's Y elocity
535
Initz/Sec :
Habitis
Wbiis
E-his
!
—
Stepz per Unit
200
Accel | |
4225 | |Eurrent Az =¥
Unitz/Sec™2
SAWE £S5 TUMIMG
Uze zliders to adjust for optimum Masimum speed performance
Dwuring Tuning uze the UP and DOWM arrows keps bo move axis.
Minirurm Pulze width |1 uSec  [Danger of Lockup)
Direction PreChange |0 uSec  (If set greater than 15) Cancel

Hinh 2.7. Diéu chinh théng sb xung vao cudn day dong co



Chuong 3

THIET KE HE THONG TRUYEN PONG CHAY DAO CHO
MAY CNC SU DUNG PONG CO BUOC

3.1 KHAI QUAT VE PONG CO BUGC
3.1.1 Khai niém chung

Cac hé truyén dong ro1 rac thuong dugc thyc hién nho dong co chép hanh
dic biét goi 1a dong co budc. Pong co bude thuc chit 13 dong co dong bd ding
dé bién do6i cac tin hiéu diéu khién dudi dang xung dién roi rac ké tiép nhau
thanh cac chuyén dong goc xoay hoic cac chuyén dong cua roto va c6 kha

nang c6 dinh roto vao nhiing vi tri can thiét.

Dong co budce lam viée duge 1a nho ¢ bod chuyén mach dién tir dua céc tin
hiéu diéu khién vao stato theo mét tht ty va tan sb nhat dinh. Téng s6 g6c
quay cua roto twong Gmg véi s6 1an chuyén mach, ciing nhu chiéu quay va toc
d6 quay cua roto phu thudc vao thir ty chuyén doi va tan sb chuyén doi. khi
mot xung dién ap dit vao cudn day stato (phan ctmg) ctia dong co budc thi
roto (phan cam) cia dong co budc sé quay di mot goc nhat dinh, goc ay 1a mot
budc quay cua dong co. Khi cac xung dién ap dit vao cac cudn day phan ctng
thay doi lién tuc thi roto s& quay lién tuc. (Nhung thuc chat chuyén dong d6

van la theo cac budc roi rac)

Vé cau tao, dong co budc co thé coi 1a tong hop cua cua hai loai dong co:

dong co mot chiéu khong tiép xuc va dong co dong bo giam toc cong suat nha.

Trong khi déng co mot chiéu khéng tiép xtc c6 roto thudng 13 mot nam cham
vinh ctru (sb d6i cuc 2p = 2) va can c6 mdt cam bién vi tri roto( dé thuc hién
chtrc ning tao ra tin hiéu diéu khién nham xac dinh thoi diém va thir tu doi
chiéu thi dong co budc cd roto dang cuc 16i gdbm nhiéu ring cach déu ciu
thanh cic cdp nam cham N- S xen k& nhau dé tao ra sd cdp 2p 16n hon va

khong can phai c6 bd cam bién vi tri roto. Nho cam bién vi tri roto ¢6 thé di€u



khién dong 1 chiéu vao cac cudn day stato dé co tu truong quay lién tuc. Doi
voi dong co budce, vi tir truong quay khong lién tuc do cac xung dién cap vao

r01 rac nén roto quay theo cac budc .
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Hinh 3.1. Mo hinh s6 héa dong co budc
3.1.2 Nguyén ly hoat dong
Khac voi dong co dong bo thong thuong, roto ctua déng co bude khong cd
cudn day khoi dong (16ng sé6c md may) ma nd duoc khoi dong bang phuong
phap tan sd, roto cua dong co budc co thé dugc kich thich (roto tich cuc) hoac

khong duoc kich thich (roto thu dong ).

Hinh 3.2. So d6 nguyén 1y dong co budc m pha véi 2 réto 2 cuc

va cac luc dién tir khi di€u khién bang xung 1 cuec.



Xung di¢n ap cép cho m cudn day stato co thé 1a xung mdt cuc (hinh 3a) hoac

xung hai cyc (hinh 3b)

“T'_l 1, ‘"Tl_l
nl_ t n' ]

a, b,

Hinh 3.3 Xung dién 4p cap cho cudn day stato

a, xung mot cuc ; b, xung hai cuc.

Chuyén mach dién tir c6 thé cung cép dién ap diéu khién cho cac cudn day
stato theo ting cudn day ri€ng 1€ hodc theo ting nhém céac cudn day. Tri sb va
chiéu cua luc dién tir téng F cua dong co va do do6 co6 vi tri cia roto trong
khong gian hoan thanh phu thudc vao phuong phap cung cdp dién cho céc

cudn day.

Vi du, néu cac cudn day cua dong co trén hinh 2 dugc cép dién cho tung
cudn day riéng 1¢ theo thur tu 1, 2, 3, ...m, bdi xung 1 cuc, thi roto cua dong

co c6 m vi tri 6n dinh trung véi truc cia cac cudn day.

Trong thuc té dé ting cudng luc dién tir tong cua stato va do d6 ting tir
thong va moomen dong bd, ngudi ta thuong cap dién dong thoi cho hai, ba
hodc nhiéu cudn day. Luc do roto cuia dong co budc s€ cd vi tri can béng (6n
dinh) tring véi vecto luc dién tir tong F. Pong thoi luc dién tir tong F ciing co

gia tri 16n dién tir thanh phan cia cac cudn day stato

Trén hinh 3.2bvé luc dién tir tong F khi cung cip dién dong thoi cho mot
s6 chan cudn day (2 cudn ddy). Luc dién tir tong F ¢ tri s6 16n hon va nam ¢
vi tri chinh gitra hai truc ctia hai cugn day. Trén hinh 3.2c v€ luc dién tu té)ng F
khi cap dién dong thoi cho mot sb 16 cudn day ( 3 cudn day ). Luc dién tir tong

F nam trung véi truc cia mot cudn day nhung co tri s6 16n hon. Trong ca hai



truong hop ( cap dién cho mdt s6 chan cudn day va mot so 1€ cudon day), roto
cau dong co budc s€ c6 m vi tri can bang. Goc x¢€ dich gitra 2 vi tri lién ti€p

ctia roto bang 27/m.

Néu cép dién theo thir tw mot sé chin cudén day, roi mét s6 1é cudn day( vi
du két hop giita hinh 3.2b va 3.2¢ ), c6 nghia 1a sb luong cudn diy duogc diéu
khién luén thay d6i tir chin sang 1é va tir 1¢ sang chin thi s vi tri can bang cua
roto s& ting 1én gip doi 1a 2m, d6 16n ciia mot bude s& giam di mot nira bang
2n/2m. Trudng hop nay duge goi 1a diéu khién khong ddi xtimg hay diéu khién
nura budce (half step).

Néu so luong cudn day duogc dicu khién luon luén khong doi (mdt s6 chan cudn
day hodc mdt so 1¢é cuon day, vi du hinh 3.2b hoac 3.2¢) thi roto ¢6 m vi tri can

bang va duoc goi 1a diéu khién ddi xtmg, hay diéu khién ca budc (full step).
Mot cach tdng quat, s6 budc quay cua roto trong khoang 0 + 360° 14 :

K =m.n..n,.p, (1)

Trong do:
p:s6 d6i cure cua roto.
m: sO cudn day diéu khién trén stato (s6 pha)
n.: hé s6 ny = 1 Gmg véi diéu khién d6i ximg.
n, = 2 ung voi diéu khién khong dbi xing
N,: hé s6 n, = 1 diéu khién bang xung mét cuc
n, = 2 diéu khién bang xung 2 cuc.
Budc quay cua roto trong khong gian 1a o = 360%/K.

Truong hop riéng cong thic (1) khong ding (s& dé cap )



3.1.3 Cau tao va phan loai dong co buéc

Pé tang s6 budc ctia dong co ( ting dd phan giai vé goc), theo cong thirc
(1), can phai tang s6 luong cudn diy pha m va ting sb cip cuc p. Viée ting sd
luong bdi day m trén stato gap nhiéu khé khian do han ché vé kich thuéc cia
stato va nhitng tré ngai khi dit cac boobin day quiy vao cac ranh hé cua stato,
ddng thoi khi s pha m 16n thi mach diéu khién ciing s& phtrc tap hon. Do d6
nguoi ta thudng 1am dong co bude voi sb lugng pha m di nho, 1a 2 pha, 4 pha

va 5 pha, trong d6 thong dung nhét 1 2 pha va 4 pha.

Viéc tdng sO budc cua dong co cudi cung duge gidi quyet bang tang so
luong cdp cuc roto. Roto dong co budc tao thanh nhiéu cdp cuc dugce ché tao
tr vat liéu ki thuat dac biét c6 do tir hoa cao va chiu duoc moomen tai 16m, vi

chinh roto 1a b phén chiu tai trong co khi thong qua truc ctia no.
Xét vé ciu tao, ddng co budc cé ba loai chinh:

+ Pong co budc ¢o roto duge kich thich (c6 day quan kich thich

hoic kich thich bang nam cham vinh ctru)

+ Pong co budc c6 roto khong kich thich (dong co kiéu cam tng va

dong co kiéu phan khang).
+ Pong co hdn hop, két hop ca 2 loai trén.
3.1.4 Piéu khién toc d6 quay cia dong co bubce

Pong co budc cd thé quay vai bat ky tde do nao trong giai tir 0 vong/phut
dén gi tri cuc dai cho phép. Do tinh chat dic biét, dong co budc c6 thé dimg
dot ngdt & bay ky vi tri ndo trong do phan giai ctia goc bude khi dang quay véi
bat ky tdc do nao trong giai cho phép. Vi vay dong co budc it khi ding cho céc
thiét bi can quay véi toc do déu (truong hop ndy ta sir dung cac loai dong co
khac don gian hon) ma né dugc st dung chii yéu dé diéu khién thich nghi,
nghia 1a tbc do quay bién doi lién tuc, tham chi dong co phai dimg va dung yén

O Vi tri bam sat.



Véi 1& d6, van téc quay ctia dong co budc thudng ludn dugc hiéu 1a van
tbc trung binh.

Gia st trong thoi gian t( gidy) ta thuc hién n 1an dich budc (mdi lan dich
mot bude) thi tan sb dich budce 1a f= 1/t.

Gia sir goc bude ciia dong co 1a 6° thi dé dat dwoc mot vong quay ta phai
cho dong co quay 360°%/6° budc quay.

Van toc trung binh V ctia dong co bude trong thoi gian t gidy 1a:

V =n/t.6/360 = f. hay V = 1.6/360 (vong/giay) (2)

Viéc diéu khién van toc dong co budce, dugc thuc hién béng cach thay ddi
tan s6 dich budc f. Luu ¥ rang tin sd dich budc f trong trudng hop tong quét
khong dong nhat véi tan s6 cac xung diéu khién, ma né 1a to hop cia sy bién
d6i trang thai ctia cac xung diéu khién d6. Vi vay viéc diéu khién nay thudng
dugc thuc hién boi cac bo vi xur 1y. Nhin vao d6 thi momen-van toc dong co
budc ( vi du & catalog 1, catalog 2, catalog 3) ¢ thé thay rang voi van toc dudi
5 vong/giay (300 vong/ phut), dong co con gitt dwgc momen cuc dai; trén van
tbc ndy momen ctia dong co s& bi giam dan theo chiéu ting cta van toc. Do d6
viéc lya chon tai trong va van tde quay cuc dai phai dugc tinh toan trude khi
tinh toan hé truyén dong st dung dong co budc.

Mot yéu tb rat quan trong véi dong co bude 13 van toc tire thoi, van toc ndy
phai nho hon van tde cuc dai di duge tinh toan véi mot tai trong cho truoc.
Goi Ty, 14 thoi gian gitta hai 1an chuyén budc lién tiép, ta tinh duoc véan toc
tire thot Vi .
V= 0/(360.Ty,) (\Vong/giay) (3)
Thoi gian Tcb khong nhat thiét phai ¢ dinh nhung phai dam bao diéu kién:
Tcb > 0/(360.Vina) (4)
Vi du véi = 1,8°, Vmax = 15 vong/gidy (900 vong/phut)

Thi Tcb > 0,33 ms, ciing ¢6 nghia 13 tan s6 chuyén budc f < 3kHz.



3.2.5 Piéu khién chiéu quay ciia dong co budc

Chiéu quay cta dong co mot chiéu co thé diéu khién bang cach thay doi
chiéu ctia dong dién cip vao. Di voi dong co budc, chiéu quay khong phu
thudc véi chiéu dong dién cép cho cac cuon day ma no phu thudc vao thir tu
chuyén dich cac budc. Chéng han, roto dang ¢ vi tri budc thir n ; néu ta cép
dién sao cho n6 chuyén sang vi tri budc thir (n+1) thi dong co quay phai; néu
ta cap dién sao cho roto chuyén sang vi tri budc thir (n-1) thi dong co quay trai.

B0 tao xung di€u khién s€ thuc hién diéu nay.

Chiéu quay ctia dong co budc duge xac dinh bang thir tw chuyén dich
cac trang thai cAp dién cua cac cudn day stator. Poi véi dong co 2 pha, néu
diéu khién ca budc, ¢ 4 trang thai cép dién; néu diéu khién ntra budc s& co 8
trang thai cap dién.

Déi v6i dong co 4 pha, néu cip xung mot cyc thi cling s& ¢ 4 va 8 trang
thai cap dién vao cac cudn day cho hai truong hop diéu khién ca budc va nia

budc. Bang 1 néu cac trang thai cap dién theo cach don gian nhit cho 4 cudn

day pha.
Bang 3.1. Trang thai cip dién cac pha ctia dong co 4 pha
Trang
thai
1 2 3 4 5 6 7 8
Cudn
day
Cuonl |1 1 0 0 0 0 0 1
Cuon2 |0 1 1 1 0 0 0 0
Cuon3 |0 0 0 1 1 1 0 0
Cuon4 |0 0 0 0 0 1 1 1




Trong bang : twong Gng v4i cdt cac trang thai, 6 ndo danh s 1 13 cudn
day do duogc cép dién 1 cuc, 6 nao danh sb 0 1a cudén day do khong duogc cép
dién.

Néu diéu khién ca budce thi chi c¢6 4 trang thai: 1,3,5, 7 hoac 2, 4,6,8.
Néu diéu khién ntra bude thi co 8 trang thai.

Khi da xac dinh cach cép dién nhu trén, trong lic hoat dong, dong co
budc chi c6 thé ¢ 8 trang thai on dinh d6, ngoai ra khong con trang thai on
dinh nao khac. Mdi lan dich chuyén trang thai cap dién sang trang thai lién ké

thi dong co dich chuyén mot bude ( budc du hay nira budc).

Néu chiéu dich chuyén tir trai qua phai thi dong co quay phai, nguoc lai néu
chuyén dich tir phai quay trai. Vi du dang ¢ trang thai 8 (cudénl va cudn 4 cip
dién), néu dich trai sang trang thai 7 (cudn 1 cat dién va cudn 4 van giir
nguyén) thi dong co quay trai ; néu dich phai sang trang thai 1 (cudn 1 dé

nguyén, cat dién cudn 4) thi déng co quay phai.

Tir bang 1 ¢ thé dwa ra mot chu y hét stc quan trong: Trong qué trinh
hoat dong (quay hay gitr) thi it nhat mot cudn day pha phai dugc cap dién. Néu
tat ca cudn day khong duoc cip dién (Trang thai Turn-off) thi roto s& quay
tron, c6 nghia 14 néu ta gy ra mémen quay thi roto dong co s& bi quay boi luc
bén ngoai. Nguoc lai mubn dung luc ngoai dé thay doi vi tri tai thi phai dua
dong co vé trang thai Turn-off. TAm quan trong cta chu ¥ ndy con nam & ché
do: hé truyén dong dong co budc s€ khong hoat dong ding duoc néu ta diéu
khién n6 luén & hai trang thai Turn — off va dich budc, ma phai diéu khién &
hai ché d6 gilt budce va dich budce, c6 nghia 1a bt budc phai cép dién cho cudn
day pha ké ca khi hé dimg va lic hé chuyén dong. Van dé cot 16i cta viéc diéu
khién dong co budc 1a cp dién luc dong co diung — gitt. Do d6 sé& 1a sai 1am
16n néu ta chi cap xung diéu khién lic dong co quay con luc ding thi khong
cap xung diéu khién. ( Piéu nay thuong thay khi nguoi thiét ké chua ndam ban

chat cua viéc di€u khién dong co budc).



3.2 LUA CHON PONG CO

Ciing nhu moi hé truyén dong khac, hé truyén dong st dung dong co budc
can c6 bo giam tdc — chuyén tai (hon don gian goi 1a hop sd) ndi ghép tir truc
dong co ra tryc quay cua dbi tuong. O ddy dé cap chua yéu hai van dé:
+Tinh toan ty sb truyén cho bd giam tc — chuyén tai.
+Chon phuong an giam tc chuyén tai.
3.2.1. Tinh toan ti s6 truyén va chon dong co
Ty sb truyén can dap tng ba yéu cau sau:
+ P phan giai vé goc va toc dd quay

Trir truong hop dic biét didu khién theo vi budc, d6 phan giai vé goc cua
dong co budc ¢ dinh 13 o hodc o/2 dbi véi diéu khién ca bude va nira budc.
(O @6 a 1a goc bude cho theo catalog, vi du a = 1,8%). D6 phan giai cua ddi
tuong diéu khién yéu ciu cao hon nhiéu, ching han 0,06° (trong tmg véi 6000

budc trong mot vong quay).
Goi ty s6 truyén 1a Z, d6 phan giai cta di twong 13 0, ta phai chon sao cho

z:_:i (5)

Vi vi du trén ta phai co.

1.8
7=

—— =15
- 0.12

Bo giam tdc s& lam giam tdc do quay cua ddi tuong so véi téc do quay cau
dong co. Goi téc do quay cua ddi twong 1a VT, tdc d6 quay cta dong co la

VM, ta phai co:
Vm=>Z.Vy (5)
+ Piéu kién vé momen

Trong truong hop tai quay trong mit phang thang dimg (truc quay nam

ngang) ma mat do trong luc khong phan bd déu va dbi xing qua tAm (c6 nghia



1a trong luc cau tai co canh tay don so véi tam truc quay ludn thay doi) thi phai

ldy momen tai (Mc) & gia tri cuc dai dé tinh toan.

Néu truc quay thang ding, can cd ging cin biang tai & moi phia theo
phuong nim ngang. Khi dd can bang thi momen tai twong ddi déu, trir khi khoi

dong phai thém momen do ma sat nghi sinh ra.
Trong moi trudong hop quan hé momen déu phai thoa man:
Mmax < Z.Mg (7)
Trong d6: Mpax 1a gid tri 16n nhét ctia momen tai;

Mp 1a giad tr1i momen ctua dong co img voi toc d§ quay 1on nhat ma

dong co can phai dat trong hé truyén dong.
+Diéu kién vé quan tinh quay

Quan tinh quay khong phu thudc vao trang thai cua truc quay trong khong
gian (thang dung, nam ngang hay nghiéng bao nhiéu d6) ma chi phy thudc vao

khoi luong va su phan b6 mat do khoi luong so véi truc quay.
Mdi quan hé vé quén tinh quay can thoa man diéu kién:
Ir<4.Iu.2° (8)

(J1 v Iy 1an luot 13 quan tinh quay cua tai va cua dong co).

Tir cac phan tich & trén, khi tinh toan ty s6 truyén va chon dong co can
lam céac budc sau:
+ Tu cong thuc (47) Tinh Z .
+ Thay Zmin vao (50) dé chon Z, néu Zpyi, thoéa man (8) thi liy Z0 = Zyi, , néu
khoéng budc phai 14y Zo > Zmin thoa man (8).
+ Tir Z, thay vao (48) dé tinh min (V) sau d6 chon Ve va min (Mo) tim dong
co ¢6 dic tuyén momen - toc d6 théa man (tra theo Catalog).

D61 véi dong co bude, vong diéu khién tir modun di€u khién ra truc dong

co 13 mach ho khéng co6 hdi tiép (truc dau khéng can gin ta-kho-met hodc



Encorder) nén dong co khong thé biét nd c6 dap tmg dugc cac 1énh ra hay
khong. Hai trudng hop c6 thé xay ra :
+ Khic phuc hi¢n tugng trén c6 hai céch.

- Lap Encorder vao dau truc dong co dé giam sat dé dich budc cua dong
co. Day 1a phuong 4n ton kém nhung chic chin. Hién nay mot sb hing da ché
tao dong co budc co truc hd ca hai dau dé co thé lép duge Encorder. Poi voi
hé diéu khién bam sat vi tri, ngoai Encorder lap ¢ dau dong co con phai lap
Encorder ¢ dau truc cta doi tuong diéu khién dé gidm sat duogc vi tri cua dbi
tuong (c6 nghia la kiém tra duoc ca hé truyén dong ctua hop $0, truc co )

- Tinh toan d¢ du trit that cao va chon modun diéu khién that chinh xéac dé

chac chan rang dong co va hé co khi dap ung trung thanh cac 1énh diéu khién.
Chon quan tinh tai tir 4 ¢én 10 14n quan tinh cua roto dong co.
-V6i hé chat lugng cao (chang han quay nhanh), ty s6 nay < 4.
-Véi hé chat lugng vira phai, chon ty s6 tir 4 dén 10.

+Chon kich thuéc dong co bing kinh nghiém

Kich thich déng co c¢6 anh hudng dén dic tuyén dong cua ca hé. Cac yéu
td can tinh dén 1a ma sat cua hé, quan tinh tai va hién tuong cong hudng 16n.
Viéc can nhac nay nhin chung kha phirc tap, chil yéu dua vao kinh nghiém.

3.4 THIET KE HE THONG MACH DRIVER PONG CO BUOC
3.4.1. Thiét ké mach dién

Do muc dich thiét ké mach driver cho dong co budc chi 1a nhén tin hiéu
0-1 tir may tinh roi chuyén tin hiéu d6 thanh tin hiéu dong ngét , cip dién cho
cudn day ciia dong co budc nén ching ta c6 nhidu phuong an thiét ké mach
dién, dudi day la mot mach dién don gian, hiéu qua ma tac gia da lam thanh
cong:

Trong d6 4030 1a IC thuc hién chtic nang AND dau vao, né s& dam bao cho
cdc MOSFET déng, ngit dung thir tu. 4013 1a loai FLIP-FLOP c¢6 2 nhan lam



viéc song song bén trong(Dual D-Type Flip-Flop) 4013B D-loai flip-flop la

mach tich hop dugc xdy dung véi N-P-kénh va tang cuong mat do transistors.

Mi flip-flop c6 su doc 1ap vé dit liéu, cai dat, thiét 1ap lai, va xung nhip dau

vao trang thai cong "Q1" va "Q2" va két qua dau ra.

Connection Diagram

Pin Assignments for DIP, SOIC and SOP
Voo ai iz CLOCKZ RESET?  ODATAZ  SET2

1 1 jFd it 1 | § ]

a1 11} CLOCK 1 RESET1 DATA 1 SET Vgg
Top View

Truth Table

CL D R s Q a
(Note 1)
- 0 0 0 0 1
- 1 0 0 1 0
e X 0 0 Q a
X X o
X X ] 1 ]
X X
v

Hinh 3.4. So d6 flip-flop 4013 va bang su that

Nhu chiing ta d3 biét, viéc lya chon van ban dan déng ngit dong dién

cho cudon day dong co budc phu thudéc vao dong dién dinh mirc cua dong co,

dé mach dién lam viéc 6n dinh, cac MOSFET khong bi nong thi & day em da
chon MOSFET IRFZ44N, véi cac thong s6 sau:

VDSS = 55V ;DS(on) = 17.5mQ ; ID = 4A



Absolute Maximum Ratings

Parameter Max. Units
Ip @ To=25°C Continuous Drain Currant, Voo @ 10V 45
In@ To=100°C | Continuous Drain Gument, Vg @ 10V 35 A
Iz Pulsed Drain Currant @O 160
Po@Te = 25°C Power Dissipation G W
Linear Darating Factor 0.63 WG
Vs Gate-to-Source Voltage + 20 W
lam Avalanche CurrentD 25 I
Ean Repatitive Avalanche Enargy® G4 m.J
dwidt Peak Diode Recovery dwdt @ 5.0 Ving
T, Opearating Junction and =55 to + 175
Tzt Storage Temperature Range 50
Soldering Temperatume, for 10 seconds 300 (1.6mm from case )
Mounting torque, 6-32 or M3 smaw 10 Ibf+in (1.1N=m)
Thermal Resistance
Parameter Typ. Max. Units
Rae Junction-to-Case —_— 1.5
Rgms Case-to-Sink, Flat, Greased Surface 0.50 —_— oA
Raya Junctien-ta-Ambiant —_— 62
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameatear Min. | Typ. |Max. [Units Conditions
Visanss Drain-ta-Socurce Breakdown Valtage 85 _ — W Waos =0V, I =250pA
AsmioesiaTy | Breakdown VWoltage Temp. Coefficient | —— (00588 — | W C | Reference to 25°C, Iz = 1ma
Rosian Static Drain-to-Source On-Resistance _ | — | 175 mil | Wes =10V, o =284 &
Viaspe Gate Threshold Voltage .0 — | 4.0 W Vo =Vas, Ig = 250pA
Tra Farward Transconductance 19 _ — s Wog = 28V, Ip = 25AE
lnss Drain-t>-Source Leakage Cumant — [ —1] 25 uA Vpg = 55V, Vgs = OV
— [ — [ 250 Vog = 44W, Ve = OV, Ty = 150°C
less Gate-to-Source Forward Leakage — | — | 100 N Was = 20V
Gate-to-Source Reverse Leakage —_ | — | 100 Was =20V
Q4 Tatal Gate Change _ | — | &2 Iz = 254
Cge Gate-to-Source Charge —_— | — 14 ns | Vog =44V
Qg Gate-to-Drain ("Miller™) Charge —_— | — | 23 Waes =10V, Sea Fig. 6 and 13
tdjan Turn-Cn Delay Time —_ 12 | — Woo = 28V
t- Rise Time —_— 80 | — ns Im = 2584
tajal Turn-Cff Delay Time —_ 44 | — Rz =120}
s Fall Time — | 28 | — Vag = 10V, Sea Fig. 10 @
Batweean kead, =
Ly Internal Drain Indudance —_ 45 | — » xm {{I.Ekiln.] )
m package *ﬂ %;
Ls Intermal Source Inductance —_ 75— and {:I:iterif dis contact 1
Cliaa Input Capacitance —_— (1470 | — Weg = OV
Coss Cutput Capacitance — | 380 | — Wos = 25V
Cras Revarse Transfer Capacitance —_ B8 | — pF F=1.0MHz, Sea Fig. &
Eas Single Pulse Avalanche Energy @ — |B30T150E | md lag =284 L=047mH




Chuong 4

THI CONG MO HINH

4.1 YEU CAU THIET KE

Thiét ké may phay CNC 3 truc

* Thong s ki thuat du kién dat duoc sau khi ché tao:

Kha Hanh trinh truc X 16n nhat 900mm
nang Hanh trinh truc Y 16n nhat 600mm
cong -
Hanh trinh truc Z 16n nhat 200mm
nghé
Vit liéu gia Xbp, go, vat lidu
cong phi kim
Téc do toi Téc do dich chuyén nhanh nhat (truc X ) 1000mm/phut
han Téc do dich chuyén nhanh nhat (truc Y') 1000mm/phut
Téc d6 dich chuyén nhanh nhét (truc Z ) 1000mm/phut
Pong co Pong co dau cat VAN NANG
200W

Pong co diéu khién cac truc X, Y, Z ( dong

co budc)

3V _-3.25A-1.8°

Khéi lugng

70kg




4.2 GIAI PHAP Ki THUAT
4.2.1 Phan co khi

+ Khung may: Bé ting do cung vitng cho may, dé& cho qua trinh ché tao va

lap rap may, nhom tac gia chon vat liéu 1a sat hop 4*4cm.

+ Truyén dong cac truc: sir dung cac thanh trugt chuyén dung cho cac may

cong nghiép
4.2.2. Phan dién va diéu khién

+ Mach cong suat: Thiét ké mach cong suat sir dung mosfet dé tang cong

suat diéu khién, st dung duoc dong co c6 dong diéu khién Ion.
+ Ngudn ddng luc: Chon ngudn bién ap, cho kha nang 1am viéc lau dai.
+ Nguon diéu khién: Chon ngudn xung vi yéu cau on dinh dién &p
+ Piéu khién: Diéu khién tir chwong trinh may tinh Mach2

+ Pong co gia cong: Chon dong co van ning dé co thé dat toc d6 cao



4.4 KET QUA PAT PUQC

4.4.1 Mét sb hinh anh trong qué trinh dung may

Hinh 4.1. M6t sb chi tiét co khi truc X, Y va dong co budc



Hinh 4.2. Tryc truyén dong Z



4.4.2 Hinh anh may sau khi hoan thanh

Hinh 4.3. Hinh 4nh may khi hoan thanh



4.4.3 Quy trinh gia cong mot san pham trén md hinh may cnc

Tuy theo ting vat pham gia cong ma quy trinh c6 d6i chat khac nhau, tuy

nhién qué trinh tao ra mot san pham déu phai trai qua cac budc co ban sau:

+ Thiét ké san pham can gia cong 2D hodc 3D bang phan mém cad chuyén dung

hodc chuén bi cac thiét ké dudi dinh dang hinh anh.

+ Chuyén céc ban thiét ké trén vao phin mém CAM dé xuit ma Geode.
+ Chuan bi phoi

+ Nap ma Geode vao phan mém gia cong Mach2.

+ Bat may , may s¢€ chay voi cac dong I¢énh Geode da nap.

+ Két thuc qua trinh chay may, ta s& thu duoc san pham nhu ban thiét ké ban
dau.

4.4.4 Mt s6 hinh anh sin phim gia cong dwoe bing may cnc do nhém tic
gid thue hién

+ M4y cnc do nhom tac gia xay dung phay tao dudng mach va khoa 15 tyr dong

Hinh 4.4. Mach in gia cong tu dong bang méy cnc



+ Mo rong pham vi khai thac, may c6 thé diéu khac cac buc phu diéu , san pham

14 hinh néi 3d

Hinh 4.6. May cnc diéu khac hinh ca chép trén vat liéu Mica



KET LUAN

Sau thoi gian thuc hién dé tai, nhom tac gia dd hoan thanh mé hinh may
cnc, mé hinh d3 hoat dong va di dat duoc nhiéu két qua cao, mé hinh may cnc
nay da thuc hién duoc nhu yéu cau ditra la gia cong hoan thién mach in, khong
can khau in mach, 1a mach, an mon.. nhu phuong phap truyén thdng, ngoai ra
may cnc nay c6 thé gia cong trén nhiéu vat liéu khac nhau nhu gd, mica, tim

nhua nhom phuc vu trong cac nganh quang cdo, diéu khic.

Pé tai khi hoan thanh di dép ung duoc yéu cu dé ra 1 gia cong hoan

thién mach in, uu va nhugc diém cua lam mach bang may cnc nhu sau:

+ Uu diém: Lam mach in bang may nhanh hon so véi 1am bang phuong
phap truyén théng, khong 6 nhiém mai truong, co thé gia cong mét luc nhiéu

mach bang cach lap thém nhiéu dau cat.

+ Nhuoc diém : Nhuoc diém khi gia cong bang may 1a co tiéng on khi
may chay, tuy nhién néu co kinh phi cao thi nhuoc diém nay cé thé khic phuc
duoc bang cach thay dong co gia cong van ning dang st dung bang dong co

khong dong b roto 10ng soc, chay ¢ tin s6 400Hz véi bién tan.

Ngoai churc nang chinh 1a gia cong mach in nhu ndi1 dung dé tai da thuc
hién, ta c6 thé mo rong kha ndng Ung dung ciia may vi du dung trong nganh
quang cdo, di€u khac cac san pham phu diéu, cat sat bang mé cat ga-oxi hoac

plasma, khic dau ..
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