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LOT NOI DAU

Ngay nay mady CNC khong con 1a khai niém xa la tai Viét Nam. May
CNC xuét hién tai hdu hét cac linh vuc san xuit, dic biét 1a trong cong
nghiép. Tuy nhién hau hét cac may CNC trong nudc déu 1a nhip tir mot sb
nuéc nhu Ptc, Nhat va Trung Qudc, gia thanh cic may CNC déu rét cao.
Nhitng may CNC thiét ké va san xuét tai viét nam con rat it va hau nhu chi
dung lai & muc do “ché may CNC chay duoc”. Do vay em da quyét dinh chon
dé tai “thiét ké, ché tao may khic Laser ing dung cong nghé CNC” do
GS. TSKH Than Ngoc Hoan huéng dan.

Pé tai gdm cac ndi dung sau:

Chuong 1: Téng quan vé may CNC va hé thong diéu khién.

Chuong 2: Cong nghé may CNC Ung dung tia Laser.

Chuong 3: Thiét ké va xay dung may khac Laser 2 tryc.



CHUONG 1.

TONG QUAT VE MAY CNC VA HE THONG PIEU KHIEN

1.1. KHAI QUAT VE CAC MAY CONG CU CNC.

1.1.1. So lwgc vé may CNC va qué trinh phat trién.

Piéu khién s6 (Numerical Control) ra doi véi muc dich diéu khién céac
qua trinh cong nghé gia cong cat got trén cic may cong cu. Vé thuc chat, day
12 mot qua trinh tu dong diéu khién cic hoat dong ctia may (nhu cac may cat
kim loai, 16 bét, bang tai van chuyén phoi liéu hodc chi tiét gia cong, cac kho
quan 1y phoi va san pham...) trén co s& cac dir liéu dugc cung cap 1a ¢ dang
mi s6 nhj nguyén bao gdm céc chit s, sb thap phan, cac chir cai va mot sb ky
tu dac biét tao nén mdt chuong trinh lam viéc cua thiét bi hay h¢ théng.

Lich st phét trién cia NC bt ngudn tir cac muc dich vé quén sy va hang
khong vii tru khi ma yéu cau céc chi tiéu vé chat lugng ctia cac may bay, tén
lira, xe tang... 1 cao nhat. Ngay nay, lich st phat trién NC d trai qua cac qua
trinh phét trién khong ngimg clng vé6i su phat trién trong linh vuc vi xir 1y tir
4 bit, 8bit... cho dén nay da dat dén 32 bit cho phép thé hé sau cao hon thé hé
trudc va manh hon vé kha nang luu trir va xir 1y.

Hién nay, linh vuc san xuit tur dong trong ché tao co khi da phat trién va
dat dén trinh do6 rat cao nhu cac phan xuong tu dong san xuét linh hoat va to
hop CIM(Computer Integrated Manufacturing) véi viée trang bi thém céc
robot cap phoi liéu va van chuyén, cac hé thdng do ludng va quan 1y chat
lugng tién tién, cac kiéu nha kho hién dai dugc dua vao ap dung da mang lai

hiéu qua kinh té rat dang ké. Hinh 1.1 mé ta t6 hop CIM.



4" L 1 My tién CNC
2. May phay CNC
3. Robot va ranh truict.
4 Nha kho phéi liéu.
5. Tt diéu khién.
6. Hé thong do lidng
7. Phim day hoc robot.
8. May tinh chid

Hinh 1.1: M6 hinh diéu khién san xuét t6 hgp CIM.
1.1.2. Co sé cua may CNC.

Cac truc cia may CNC duoc trang bi dung cu do vi tri dé xac dinh toa do
cac ban may va cua dung cu cat. Khi ban may di chuyén thi cac dung cu do
luong phat ra tin hi¢u dién, hé diéu khién CNC xur 1y tin hi¢u dién nay va xac
dinh vi tri chinh x4c ctia ban mdy trong hé truc toa d6 duoc biéu dién bai hinh

1.2.

Hinh 1.2: Co s6 cia cac may CNC.



Theo tiéu chuan ISO, cac chuyén dong cat got khi gia cong chi tiét trén
may CNC phai nam trong mot hé truc toa do Descarte theo nguyén tic ban tay
phai. Trong d6 c6 ba chuyén dong tinh tién theo cac truc va ba chuyén dong
quay theo céc tryc twong tng. Mot may cong cu CNC c¢6 thé diéu khién toi 6
truc gém tinh tién theo X, Y, Z, va céc truc A, B, C quay quanh cac truc Z, Y,
Z. Mot diém trong khong gian hé toa d§ Descarte dugc xac dinh toa do qua

hinh chiéu cta né 1én ba truc X, Y, Z nhu hinh 1.3,
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Hinh 1.3: Miéu ta céc truc ctia may céng cu CNC trong hé toa d6 Dé Cac.

1.1.3. Pic diém va phan loai.

Mot cach tong quat cac may cong cu CNC co thé duoc phan loai theo
cac dic diém sau:

- Truyén dong: Thuy lyc, khi nén va dién .....

- Phuong phap diéu khién: Toa d¢ hay quy dao ...

- Hé théng dinh vi: Pinh vi kich thuéc tuyét d6i va dinh vi nbi tiép

- Cac vong lap diéu khién: vong hd, vong kin, vong nira kin.

- S6 tryc toa do: 3 truc, 4 truc, 5 truc.....
Theo chirc nang thi cac may cong cu CNC cling nhu cdc may cong cu van
nang, c6 thé duoc chia thanh cac nhom sau:

-Nhém may tién dai dién cho cac may tién trong, tién ngoai trén mot

phoi dang quay, ciing nhu cit ren trong va ren ngoai....



-Nhom may khoan, doa dé khoan, doa cac phoi.

-Nhom may phay dé phay nhiing chi tiét c6 ciu tao hinh hoc da dang tao
ra cac bé mit va cac goc da dang va ciing c6 thé khoan, phay va doa. Thay doi
nguyén cong bang cac thay dung cu cit, c6 nghia 1a chi can mot 1an gé kep.

-Nhom may mai dé gia cong tinh. Nhom nay bao gdm cac may mai truc,
mai 16, mai phéng, mai rang, mai ranh then, mai dung cu...

-Nhom trung tdm gia cong: Khoan, phay, ti€n, doa...

1.2. NGUYEN LY VAN HANH MAY CONG CU PIEU KHIEN SO.
1.2.1. Chuong trinh gia cong mot chi tiét.

Chuong trinh gia cong chi tiét gdm c6 cac chuwong trinh diéu khién sb va
dir liéu. Chuong trinh diéu khién duogc soan thao bang ngon ngir 1ap trinh va
luu gilt trong vat mang tin (bang twr, dia tr hodc dia Compact CD) sau do
dugc nap vao hé¢ diéu khién s6 qua ctra nap tuong thich.

Dtr liéu gém cac gia tri hi¢u chinh bién dang, cac dir li¢u hi€u chinh
may, cac sb liéu vé dung cu cat... duoc nap vao tu bfmg diéu khién.

Chuong trinh diéu khién va dir liu duoc chuyén tryc tiép tir may tinh

chu sang hé diéu khién s6 cua timg tram gia cong (hé DNC).

1.2.2. Khéi diéu khién.

Chtic ning ciia khdi diéu khién 1a thyc hién chuong trinh gia cong chi
tiét trén co s& dit liéu sin c6 va tin hiu tir bén ngoai. Nhan cic gia tri vi tri
clia céc truc tir Sensor do vi tri Encoder, va tdc do cta céc truc. Thuc hién céc
chuong trinh diéu khién céc co cdu chip hanh, dong co cua truc chinh, dong
co cua cac truc truyén dong riéng 1& dé phdi hop tao nén bién dang va diéu

khién toc do cac truc.

1.2.3. Biéu khién Logic.
Diéu khién toan ho hoat dong cua hé nhu sau: tdc do chay nhanh (khong

cat) tbi da, bo tri xap dit cac truc mdy, cac trang thai dong ngat mach cta hé



diéu khién va giéi han vung lam viéc cua hé théng cong nghé (ban may, ga
lap, dung cu), 1énh dong ngit bom dung dich 1am mat va boi tron, 1énh tao s6
vong quay cho truc chinh, 1énh thay dung cu.

Dau ra khéi diéu khién Logic diéu khién cac co cau chdp hanh nhu: Van

thuy luc, van khi nén, cac ro-le...

1.2.4. CAu tric c4c khdi chire niing cia hé théng CNC.

G
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Sensor HT doludong
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Co cau Truc chinh va
Chap hanh céc truc TD khac
Hinh 1.4: So d6 cau trac cac khoi ciia hé CNC.

Chu thich:
1 Man hinh.
2 Bang diéu khién.
3 Mach ghép ndi.
4 Tay quay dién tur.

Man hinh dung dé hién thi toa do hién tai cua cac truc truyén dong, trang

thai lam vi¢c cua toan hé thong...



Bang diéu khién dé vao dir liéu diéu chinh may, lap trinh gia coéng, cai
dat hé théng...

Tay quay dién tr dung dé van hanh may trong cic trudng hop dé hiéu
chinh may, do chi tiét... ma phai mé ctra lam viéc

Céc khéi vao ra (I/0), cic bd phan diéu khién truyén dong (BPK) lién
lac v6i CPU thong qua mot Bus hé thong. Cac khdi Flash + Ram dé luu trit
cac chuong trinh diéu khién, dit liéu may va lién lac véi CPU thong qua Bus
trong cua CPU.
1.3. Hé thong tinh toan va diéu khién.
1.3.1. Khai niém phan loai.

Hé diéu khién CNC thuc hién luu d6 diéu khién nhu hinh 1.5. Giai doan
dau tién, nhitng thong tin vé kich thudc dong nghé duoc dua sang khau chuan

bi chuong trinh, sau d6 1a cong viée 1ap trinh diéu khién.

4 I 4 I 4 I 4 R I
Chu3n bi Truong Thiét bi He
~ - A LY Fd Fd truyen
so liéu trinh tinh toan R
~ -t Y - dong
cho lap diéu va diéu dien tu
trinh khién khién R
déng
N\ J N\ J N\ J N\ J

Hinh 1.5: Luu d6 diéu khién h¢ CNC.

Chuong trinh diéu khién duoc dua vao thiét bi tinh toan diéu khién, tao
thanh tin hiéu diéu khién cho céc hé truyén dong dién tu dong.

Cau trac cta thiét bi tinh toan diéu khién c6 thé chia ra 1am hai nhom:
NC va CNC. Trong hé CNC cac chuong trinh diéu khién duoc dua vao khéi
xtr li sao cho chuong trinh sau d6 qua dau vao dwa dén cac khdi gia ma nham
tao ra cic ma twong thich ciia may. Tin hiéu ndy hodc dua truc tiép vao khdi
diéu khién hodc dua vao bd nhg dém va cubi cung dén bd noi suy dé tinh toan

phan ra cac chuyén dong trén céc truc toa do. Mat khac thong tin diéu khién



con dua ra cac 1énh diéu khién cong nghé nhu tde do cit, xoay chi tiét, thay

dao...

1.3.2. Chuin bj chwong trinh diéu khién cho hé CNC.
1.2.2.1. Chuan bi trwong trinh tir may vi tinh.

Chuan bi chuong trinh diéu khién thuc hién bang tinh toan tryc tiép voi
chi tiét gia cong phirc tap mat nhiéu thoi gian va do chinh xac khong dam bao.
Ngay nay nguoi ta thuong thue hién chuan bi chuong trinh nhd may tinh. Pic
trung cta lap trinh bang may 1 viéc Gmg dung mot ngdn ngi lap trinh dinh

huéng dbi tugng. Hinh 1.6. mo ta cach thic 1ap trinh bang may.

Ban vé chi tiét thd
& ban vé san pham

b

Ké hoach dau ra
A 4
Khai bao chuvong Soan thz:m chuvong
trinh cac dir liéu » trinh bing ngon
cong nghe ngir biéu teong
v v
Hép lvu di, Trao d6i thong tin
bang duc 10
v v Hoat dong theo
Chuong trinh xur ¥ > Tinh toan o HpUyERIAc inec
tiep vor1may NC
hay ghép no1 DNC
v v
Bang danh muc Bang duc 16. vat
mang tin, dia CD

Hinh 1.6: Luu d6 1ap trinh bang may.

Véi sy tro gitip ctia ngdn ngit 1ap trinh nhu vay ta co thé:



- X4c dinh nhimg nhiém vu gia céng twrong dbi don gian va khong can
thuc hién céc tinh toan bang tay.

- Chi céan truy nhap mot s6 it dit liéu co thé san sinh mot sb khoi luong
16 céc s6 liéu cho nhiém vy gia cong.

- Nhiing tinh toan can thiét déu do may tinh thuc hién.

- Dung mét ngdn ngit biéu tugng twong ddi d& hoc ma céc tir ctia nd
hop thanh boi nhitng khai niém phd bién Trong ngon ngir chuyén mén cua ky
thuat gia cong.

- Tiét kiém phan 16n thoi gian trong khi md ta chi tiét can gia cong va
c4c chu trinh céng tac can thuc hién.

- Han ché dugc cac 15i 1ap trinh, vi so véi lap trinh bang tay chi can
cap it dir liéu vao may tinh va hau nhu khong can phai tinh toan.

Trong vi¢c thuc hi¢n ty dong hoa chuén bi chuong trinh diéu khién may
tinh s& dam nhan céac bai toan vé kich thudc hinh hoc va cong nghé tinh toan
cac toa d0 diém tua, tiém cin hoa cac duong cong, tinh toan cac tham s6
khoang cach dang tri. Tinh toan lugng an dao va téc do cit, cu thé gom céc
budc sau:

~ Chon ngdn ngit & mo ta quy dao chuyén dong, ngdn ngit ndy phai co
da kha nang mé ta duoc cac kich thude tham sd cua quy dao chuyén
dong voi 101 dién ta don gian dé sir dung.

~ Gia cong thuat bién do6i thong tin vé kich thuéc hinh hoc sao cho ¢ thé
phdi hop véi ngdn ngit cia may gia cong.

— Tao cac thuit toan gidi cic bai toan mau theo cac quy dao gia cong dat
ra.

- Gia cong cac thuat toan d¢ phuc vu cho cac doi tuong cu thé.



CHUONG 2.

CONG NGHE MAY CNC UNG DUNG TIA LASER

2.1. NHAN XET VE CAC MAY CONG CU CNC CO PIEN.

Céc may CNC c6 dién nhu may CNC khoan, phay, tién, doa...da dugc
phat trién ngay cang hoan thién va tinh vi. Dic diém chung cta nhom may
cong cu nay 1a déu str dung co cdu dao tac dong truc tiép vao phdi trong qué
trinh gia cong nham danh bay phoi thira khoi chi tiét gia cong, chung co
nhitng dic diém sau:

Uu diém:
- Gia cong duoc trén hau nhu moi vat liéu, chi can thay dao thich hop.
- Thoéa man dugc do phuc tap trong hinh khéi cua hau hét chi tiét can gia

cong.

Nhuoc diém:
- S6 tryc toi thiéu 1a 3 truc, cang nhiéu truc cang gia céng duoc nhing
chi tiét tinh xao hon, diéu ndy dan dén gia thanh may thuong rét cao.
- Doi héi co cau co khi phu trg phai dap tng duoc cac chi 6 vat ly phic
tap.

- Qué trinh nghién ctu ché tao mat nhiéu thoi gian va chi phi.

Nhén thdy nhimg dic diém trén ciia may cong cu CNC c6 dién 1a khong
pht hop v6i dé tai cta sinh vién, em di quyét dinh dua trén cong nghé CNC
dé thiét ké ché tao may khac CNC Laser voi nhitng dic diém sau.

Uu diém:
- Chi can 2 truc X Y, dan dén don gian gian hda trong thiét ké.
- Hé thdng gia 45, ray truot khdng yéu cau qua nang né ton kém.
- Phan cang mach diéu khién don gian hon do it truc, tan dung phan

cirng ngudn ma gia thanh ré.



- Phan mém ngudn mé mién phi, giam gia thanh nghién ctu.

- May st dung di-6t Laser 2W tiét kiém niang luogng, gia thanh khéng qua
cao.

- Tbng chi phi nghién ctu va hoan thién san pham ré hon nhiéu so véi
CNC 3 truc.

Nhuoc diém:
- Chi c6 thé gia cong cat hoic khac nhiét, chi phu hop voi mot sé vat ligu

cu thé.

2.2. GIOI THIEU CONG NGHE TIA LASER.
Laser (doc 1a la-de hoic lay-do) 1a tén viét tit ciia cum tir Light
Amplification by Stimulated Emission of Radiation trong tiéng Anh, va c6

nghia 14 "khuéch dai 4nh sang bang phét xa kich thich”. Biéu dién ¢ hinh 2.1.

Hinh 2.1: Céc loai tia Laser.



2.2.1. Céu tao may Laser.
Nguyén 1y cau tao chung cia mot may laser gdm co6: budng cong hudng

chtra hoat chat laser, ngudn nudi va hé théng dan quang. Trong d6 budng
cong hudng v6i hoat chat laser 1a bo phan chu yéu.

Buéng cong huong chtra hoat chit laser, d6 1a mot chat dic biét co kha
ning khuéch dai anh sang bing phat xa cudng birc dé tao ra laser. Khi 1
phdton t6i va cham vao hoat chét nay thi kéo theo d6 1a 1 photon khac bat ra
bay theo cing huéng v6i photon t6i. Mit khac budng cong huong cd 2 mit
chan ¢ hai dau, mot mat phan xa toan phan cac photon khi bay t6i, mat kia
cho mot ph?m photon qua mdt phén phan xa lai lam cho céac hat photon va
cham lién tuc vao hoat chét laser nhiéu lan tao mat do photon 16n. Vi thé
cuong do chum laser duoc khuéch dai 1én nhiéu 1an. Tinh chit cta laser phu

thudc vao hoat chét do, do do nguoi ta can cr vao hoat chat dé phan loai laser.

CAU TAD CUA LAZFE RUBI

BE mat phan
== 100%

Hinh 2.2: C4u tao cua Laser Rubi.



2.2.2. Co ché hoat déng .

Mot vi du vé co ché hoat dong cua Laser c6 thé dugc miéu ta cho Laser
thach anh. Dudi sy tac dong cua hi¢u dién thé cao, cac Electron cta thach anh
di chuyén tir mirc ning luong thip 1én murc ning lwong cao tao nén trang thai
nghich ddo mat do tich lliy cua Electron. O muc nang luong cao, mot )
Electron s& roi ngau nhién xudéng muc niang luong thap, giai phong hat anh
sang dugc goi 1a phd-tdng. Cac hat phd-tdng nay sé toa ra nhiéu hudng khac
nhau tr mot nguyén tur, va phai cac nguyén tir khac, kich thich Eletron ¢ cac
nguyén tir ndy roi xuéng tiép, sinh thém cac pho-tong cung tan sb, ciing pha
va cung huéng bay, tao nén mot phan tmg day chuyén khuéch dai dong anh
sang. Cac hat phd-tdng bi phan xa qua lai nhiéu lan trong vat liéu, nho céac
guong dé tang hiéu suat khuéch dai anh sang. Mot s ph6-tdng thoét ra ngoai

nho c6 guong ban ma tai mot dau cua vat li¢u. Tia sang di ra chinh 1a tia laser.

2.2.3. Phan loai.
2.2.3.1. Laser chét rin.

C6 khoang 200 chit ran c6 kha ning dung 1am moéi truong hoat chét
laser. Mot s6 loai laser chat ran thong dung:

YAG-Neodym: hoat chat 1a Yttrium Aluminium Garnet (YAG) cong
thém 2-5% Neodym, c6 budc song 1060nm thudc phd hong ngoai gan. C6 thé
phat lién tuc téi 100W hodc phat xung véi tan sd 1000-10000Hz.

Hoéng ngoc (Rubi): hoat chét 1a tinh thé Alluminium c6 gin nhitng ion
chrom, ¢ budc song 694,3nm thudc ving do ctia anh sang tring.

Béan dan: loai thong dung nhat 1a diét Gallium Arsen co budc song
890nm thudc phd hong ngoai gan.
2.2.3.2. Laser chit khi.

He-Ne: hoat chit 1a khi Heli va Neon, c6 budc song 632,8nm thude phé
anh sang do trong ving nhin thdy, céng suat nho tir mot dén vai chuc mw.

Trong y hoc duoc sir dung lam Laser ndi mach, kich thich mach mau



Argon: hoat chat 13 khi Argon, budc song 488 va 514,5nm.
CO2: bude song 10.600nm thudc phd hong ngoai xa, cong sudt phat xa

c6 thé téi mW. Trong y hoc tmg dung lam dao mé.

2.2.4. Tinh chét caa tia laser.

Do dinh hudng cao: tia Laser phat ra hdu nhu 1a chum song song do d6
kha nang chiéu xa hang nghin km ma khong bi phan tan.

Tinh don sic rat cao: chum sang chi c6 mot mau (hay mot bude song)
duy nhat. Do vay chum Laser khong bi tan xa khi di qua mit phan cach cta
hai mdi truong co chiét suat khac nhau. Pay 14 tinh chat dic biét nhat ma
khong ngudn sang nao co.

Tinh dong bd cla cac pho-ton trong chim tia Laser: C6 kha ning phat
xung cuc ngan: ¢d mili gidy, nano gidy, pico gidy, cho phép tip trung ning

lugng tia Laser cuc 16n trong thoi gian cuc ngan.

2.2.5. An toan trong sir dung tia Laser.

Laser voi cuong do thap, chi 1a vai mW, ciing c6 thé nguy hiém véi mat
nguoi. Tai budc song ma gidc mac mat va thay tinh thé co thé tap trung tot,
nhd tinh déng nhat va sy dinh hudng cao cta Laser, mot cong suat ning
luong 16n co thé tap trung vao mot diém cyc nho trén vong mat. Két qua la
mot vét chay tap trung pha huy cac té biao mat vinh vién trong vai gidy, tham
chi ¢6 thé nhanh hon. P an toan cia Laser dugc Xép tr I dén IV. Vi d9 1, tia
Laser tuong d6i an toan. Vi do IV, tham chi chum tia phan ky c6 thé lam
hong mat hay bong da. Cac san pham Laser cho d6 dan dung nhu méy choi
CD va bt Laser dung trong 16p hoc dugc xép hang an toan tir I, IL, hay I11.

Pé van hanh may Laser mot cach an toan, ngudi van hanh can trang bi
kinh chéng tia buc xa tiéu chuan, hodc may khic Laser phai dugc che chin

bang vt liéu chdng tia birc xa chuyén biét nhu hinh 2.3.



Hinh 2.3: Kinh chong buc xa tia Laser.
2.2.6. Ung dung tia laser trong may cong cu CNC.

Vao thot diém dugc phat minh nam 1960, Laser duoc goi la "giai phap
dé tim kiém céc Gmg dung". Tir d6, ching tré nén pho bién, tim thdy hang
ngan tién ich trong cac img dung khac nhau trén moi linh vuc ctia xa hoi hién
dai, nhu quan sy, y té ph'flu thuat mat, hudéng dan phuong tién trong tau khong
gian, trong cac phan ung hop nhét hat nhan... Laser duoc cho 1a mot trong
nhing phat minh anh hudng nhat trong thé ki 20.

fch 1oi cua Laser d6i v6i cac tng dung trong khoa hoc, cong nghiép,
kinh doanh nam & tinh déng pha, déng mau cao, kha nang dat dugc cuong do
sang cuc ki cao, hay sy hop nhét cta cac yéu tb trén. Vi du, su dong pha cua
tia Laser cho phép né hoi tu tai mot diém c6 kich thude nho nhat cho phép boi
gidi han nhidu xa, chi rong vai nanémét dbi véi Laser ding anh sang. Tinh
chat nay cho phép Laser c6 thé luu trit vai gigabyte thong tin trén cac ranh
cia DVD. Ciing 13 diéu kién cho phép Laser v&i cong suat nho van cé thé tap
trung cuong do sang cao va dung dé cat, dot va co thé lam bdc hoi vat licu
trong k¥ thuat cat bang Laser.

2.7. Di-6t Laser.
Pi-6t Laser mot loai Laser ¢ ciu tao tuong tuy nhu mot di-6t. N6 ¢6 mdi

truong kich thich 1a chat ban din dang p-n néi tiép cia di-6t. Di-6t Laser hoat



dong gan giéng vai di-6t phat quang. N6 ciing duge goi 1a dén di-6t ndi xa va

duogc viét tat 1a LD hay ILD

Hinh 2.4: Di-6t Laser blue.

Khi éng di-6t duoc kich tmg, vi du nhu duoc dat dudi hiéu dién thé, cac
16 tréng trong phan ban dan loai p chuyén qua phin ban din loai n va cac
Electron trong phan ban dan loai n sang phan ban din loai p. Khi cac Electron
gip cac 16 tréng, ching roi xudng mirc ning luong thip (va bén) hon, giai
phong nang luong du thira qua phd-tdng voi nang lwong bang véi chénh 1éch
ning luong trong va ngoai 16 trong.

Trong diéu kién thich hop, cac Electron va céc 1 tréng c6 thé cliing ton
tai trong cing mot dién tich trong mot khoang thoi gian (tinh trén phan triéu
gidy) trudc khi ching sat nhap. Néu ph6-tong co cung tan sé duoc phat ra
trong khoang thoi gian trén, nd s€ kich thich sy phat xa cua phé-tdng khéc,
cung mot hudng, cuing d6 phan cuc va dong pha véi pho-tong dau tién. Hinh

2.5. md ta céc loai di-6t Laser.
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Hinh 2.5: Cac loai di-6t Laser (660 nm, 635 nm, 532 nm, 520 nm, 445 nm).



CHUONG 3.

THIET KE VA XAY DUNG MAY KHAC LASER 2 TRUC

3.1. NGHIEN CUU HE THONG PIEU KHIEN CUA MAY PHAY CNC
3 TRUC TIEU CHUAN.

So d6 hé théng diéu khién cua may phay CNC tiéu chuan dugc thiét ké nhu
hinh 3.1.

’é Cong tic ) Bié

== X . 2% Truc
1 hanh trinh | n - ‘
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Hinh 3.1: So do hé thong diéu khién may phay CNC 3 truc st dung mach
diéu khién AKZ250.




Céc phan tir trong hé théng:
- Manh AKZ250: két ndi may tinh va cac phan tir diéu khién: Driver dong co,
bién tan, cac cam bién.
- Phin mém Mach3 va may tinh: c¢6 vai trd nhu bo diéu khién CNC diéu khién
toan hé thong.
- Driver Servo va dong co Servo: ¢6 nhiém vu chuyén dong cho cac ban may
dé tao nén quy dao chuyén dong cua dau gia cong theo yéu cau hé thong.
- Bién tan: diéu khién dong co truc chinh.
- Truc chinh: 1a dong co AC 3 pha c6 nhiém vu quay dao, tao chuyén dong
cat.
- Cong tic hanh trinh va cac cam bién: bao vé va canh céo vé hé thng khi co
su ¢ hodc ban may chuyén dong qua hanh trinh cho phép.
3.1.1. Pong co AC Servo.

Nho su phat trién vuot bac cla cong nghé diéu khién dién, hién nay
chuyén dong chay dao trong mdy cong cu diéu khién sé dung kha phd bién

dong co AC Servo. Hinh 3.2 chira ciu tao ctia dong co AC Servo.

Hinh 3.2: Bong co AC Servo.



3.1.1.1. Lya chon dong co.
Khi lya chon dong co ngudi thiét ké phai xem sét nhiéu yéu td va céac

dic trung vé dai toc do, sy bién doi m6-men tdc do, tinh thuan nghich, chu ki
lam viéc, mo-men khoi dong va cong suét yéu cau.

Dic biét luu ¥ t6i duong cong md-men tée do dong co boi vi cac dudng
cong nay cho ta nhitng thong tin quan trong. Dé lya chon lya cong suat chiing
ta can chon lua cac van dé sau:

A Momen khéi dong dong co.

Mo6men ¢ toc dd quay bang 0 dugc goi 1a mOmen khai dong co. Bé dong
co tu khoi dong dugc, dong co phai sinh ra mOmen 16n hon mdmen ma sat va
mOmen tai dit 1én tryc ctia nd. Néu goi a 1a gia tbc goc ciia dong co va dugc
do bang Rad/s2, Tm 1a mdmen dong co, Ttai 12 momen tai dat 1én truc dong
co va J la mOmen quan tinh ctia R6to va tai ta ¢6 quan hé:

A= (T Tiai)/d
B toc d cuc dai ciia dong co.

La tbc d6 quay 16n nhat khi momen dong co bang 0. Toc do nay goi la
tdc do khong tai.

C cong suit yéu cau tai.

Can chon dong co sao cho co thé dap ung tot duoc yéu cau tai trong chu
ky 1am viéc, nghia 1a cong suat dong co phai 1on hon hodc bang cong suit tai.
D do phan giai cia encoder

Do phan giai ciia encoder hay 1a ¢6 xung trén mot vong quay ma encoder
nhan duoc, diéu nay c6 ¥ nghia trong viéc diéu khién va giam sat vi tri goc
quay cta dong co. P9 phan giai cta encoder sau dong co cang 16n thi cap

chinh xac hé thong cang cao.



3.1.1.2. C4u tao va nguyén ly hoat déng.
CAu tao cia mot dong co Servo duoc thé hién trong hinh 3.3. Mot dong

co AC Servo thuong c6 2 bo phan chinh, mét 1a dong co khong déng bd hoac
d6ng bo 3 pha, hai 1a Encoder. Encoder dugc gan lién voi dong co va nhan tin

hiéu vé vi tri ciing nhu toc do dé phan héi dén Driver Servo.
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Hinh 3.3: Bong co Servo.

3.1.1.3. Bp diéu khién dong co AC Servo.

Pong co AC Servo (Hinh 3.4) duoc thiét ké ché tao véi muc dich diéu
khién chinh xac vi tri, toc do va md-men, do vy Driver diéu khién dong co
Servo ciing rat phirc tap va khé ché tao. Cac b Driver Dervo dugc ban kém

vo1 dong co Servo voi gia thanh rat cao.



Hinh 3.4: Driver servo va dong co Servo.

Tén va img dung

COADHGT

(Note)

Cic chin diu ndi véi nguon 220V, Chin
cung cip cong suit cho dong co va chan ddu

noi vivi dat

Man hinh, gbm 3 led 7 doan chi din sé diéu

khién, tinh trang va canh bao

Khu vue thao tic hién thi cho man hinh hoat
dong cua déng co, tham s6, tinh trang, canh

bio

Piéu ndi dit bao vé cho ngudi sir dung

Tén, ma hi¢u cua dong co, tin hi¢u

IO két ndi véi tin hiéu (CN1), diu ndi /O

nhur servo-on, ndi véi control

—

RS232 (CN3) két néi tin hiéu véi may tinh.

CN2 ket noi véi encorder cua dong co servo

Hinh 3.5: Driver Servo cua hang Mishubishi.




3.1.2. Mach diéu khién AKZ 250.
3.1.2.1. Giéi thiéu mach AKZ 250

AKZ250 1a mach két ndi giita phan mém diéu khién ( phan mém
Mach3) trén may tinh va cac phan tir diéu khién nhu Driver diéu khién dong
co budc hoac Servo, ngoai ra con ¢6 nhi¢ém vu nhan tin hi¢u phan hoi tir céc

cam bién va cong tac hanh trinh va dua vé phan mém su ly.
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Hinh 3.6: Mach diéu khién CNC AKZ 250.

3.1.2.2. Pic diém cia mach AKZ 250.
- HO tro giao tiép véi tat ca cac phién ban ciia phan mém Mach3, bao gdom ca

phién ban Mach3 R3.042.040.

- Tuong thich v&d1 Windows2000/XP/Vista/win 7

- Khong can cai dat thém bat cd USB driver nao thém cho may tinh, c6 thé str
dung ngay sau khi cam vao may tinh.

- Tuong thich hoan toan v41 moi cé)ng USB, mach lién tuc giam sat trang thai

ctia cong USB.



- Bu duoc céc thiét sot va sai 1éch cua phﬁn mém Mach3.
- Tan sb dao dong tdi da 1a 200KHz, thich hop cho dong co Servo ciing nhu
dong co budc.
- C6 cac dén LED bao trang thai két ndi cong USB va trang thai hoat dong
cua mach.
- C6 16 dau ra cho cac myc dich khac nhau.
- Téc do chay dao va tdc do truc chinh c6 thé duge diéu khién boi num diéu
khién.
- Cap nguon qua cong USB khong can cip ngudn riéng.
3.1.3. Truc chinh va diéu khién téc do truc chinh.

Pong co truc chinh thuong duogc sir dung 1a loai dong co khong dong bo
3 pha, s¢ di loai dong co khoéng dong bd ba pha hay duoc chon dé 1am dong
co truc chinh vi loai dong co nay c6 dai cong sudt 16n tir vai trim W dén vai
tram kW, mot 1y do nira dé chon dong co khong déng bo ba pha la gia thanh
ré hon nhiéu so voi dong co dong bd cung cong suét.

Cong thire tinh toc d6 dong co:

Trong d6: w 14 téc d6 rot dong co.

f 1a tan s6 dong dién.

n 1a s6 cap cuc.

s 1a hé sb truot.
Do véy dé diéu chinh téc do dong co ta c6 thé thay doi tan s6 dién ap cap vao
dong co. Phuong phap diéu chinh tbc do nay 1a tdi vu hon viéc thay d6i sb
cap cuc cua dong co vi ciu tao dong co kho thay ddi hon. Hon nita dung
phuong phép thay doi tan sd dién ap cip vao dong co ta c6 dé diéu chinh vo

cap toc do dong co véi cac bg di€u chinh tan so6 1a bién tan.



3.1.4. Cong tic hanh trinh.
L4 thiét bi dé bao vé may khi ban may truot qua hanh trinh cho phép, khi
cham coéng tic hanh trinh mach dién ngoai s& bi ngit va ban mdy nging

chuyén dong, tranh va cham vao cac chi tiét khac trong hé théng. Hinh 3.7.

Hinh 3.7: Cong tac hanh trinh SHL-W225.

3.2. THIET KE HE THONG PIEU KHIEN MAY KHAC LASER CNC.
3.2.1. So' dd nguyén ly va cac phan tir hé théng.

So d6 nguyén 1y diéu khién duoc mé ta nhu hinh 3.8.

Quat lam mat laser

AC 220V

Mach diéu khién -

I ! Pong co budce truc X

L~ 4

Cong tac on/off

Ngudn nuéi 12v Déng co budc truc Y

Céng téc hanh trinh 2 tryc

Diot blue laser 2W Mach cong suét laser

Hinh 3.8: so d6 hé thong diéu khién may khac laser 2 tryc.



3.2.2.Dong co budc.
3.2.2.1. Khai quat vé dong co budre.

Trong cac may CNC gia cdng gb ngay nay, dong co bude duoc sir dung
rat phé bién. So vai dong co Servo thi dong co budc cé mot sb6 uu diém vuot
trdi nhu tinh ham tot, phuong phap diéu khién don gian hon rat nhiéu so véi
dong co Servo va gia thanh dong co va bd driver 14 ré hon nhiéu 1an so véi
dong co Servo. Tuy vay van tdn tai mot sd nhuge diém nhu kha nang diéu
khién chinh xac toc do va vi tri khong bang déng co Servo, va diéu khién &
dong co budc 1a diéu khién vong ho nén co thé xay ra hién tuong mat budc

khi qua tai.

3.2.2.2. Phan loai va ciu tao dong co bude.
Pong co bude co thé duoc phan loai dua theo cau tric ro-to hodc cach
cubn day trén Stato.
Dua theo céu trac roto , dong co budc dugc chia thanh 3 loai:
1.Dong co budc tir tro bién thién.
2.Bong co budc nam cham vinh cuu.
3.DBong co budc lai.
Dua theo cac cudn day trén Stator, ddng co budc dugc chia thanh 2 loai.
1.Dong co budc don cyc.
2.Dong co budc ludng cuc.
Loai dong co dugc st dung trong md hinh cua em la loai dong co budc don
cuc kiéu lai, s& di chon loai dong co nay vi day 1a loai dong co phé) bién trén
thi truong. Do vy dudi ddy em chi trinh bay vé cau tao dong co budc ludng
cuc kiéu lai.
3. Bong co budce kiéu don cuc.
Mot kiéu quan ddy pho bién khac 13 quan diy don cuc. N6 bao gdm hai cudn

day trén mét cuc dugc két noi sao cho khi cuén mot cuon day dugc cap nang



luong thi cuc bic nam cham duoc tao ra, khi cudn day con lai duogc cép nang
luong thi cuc nam dugc tao ra. Cach quén day kiéu nay duoc goi la don cuc
boi1 vi cuc dién tinh dién, tirc dong dién, tr mach lai dén céc cudn day khong
bao gid bi dao chiéu. Thiét ké nay cho phép lam don gian mach dién tir 14i.
Tuy nhién, m6-men sinh ra bi giam khoang 30% so véi quan day kiéu ludng

cuc.

3.2.2.3. Nguyén Iy hoat djng va diéu khién dong co buérc.

Khac véi nhitng loai dong co thong thudng, dong co bude can phai cip
xung dén cac day dau vao theo thtr ti nhat dinh thi dong co mdi co thé hoat
dong. Bé c6 duge xung diéu khién theo tuan tu cip vao cac ddy, mdi dong co
budc can c6 mot Driver chuyén dung dé diéu khién no.

Trudc tién ta xét mot dong co budc kiéu lai don cuc 6 day ra, day la loai
doéng co dugc s dung trong ché tao mo hinh thyc té. Cac thanh phan cua
dong co gdm co:

-Nam cham vinh ctru c6 mét cip cuc Bic-Nam (N-S).
-Stator 200 rang ( do phan giai cua dong co 1a 1.8° ), dugc 14i bdi céc

cap cudn day A1-A2 va B1-B2.

I o LR
¢

K. B AN

/ p—
i b

A N

Hinh 3.9: B6 tri cac cudn day trong dong co budc lai don cuc.



CAu tao ctia r6-to gdbm hai cuc Bic-Nam b tri doc theo truc ctia ro-to nhu
hinh 3.9. Hai cuc dugc dat 1éch nhau 1 rang. Khi cuc A-Al c¢6 dugc cép dién
sao cho cuc A 1a cuc Bic va cuc Al 1a cyc Nam, khi di cuc A s& hat cuc Nam
trén ro-to vé gan nhit, dong thdi cuc Béc trén ro-to s& xa cuc A nhét vi ¢6 sy
b tri léch 1 ring trén ro-to. Cac rang trén A va Al ciing khong duogc bd tri
d6i xtimg ma chung 1éch nhau 1 ring, vy nén khi cuc Bic cua ro-to xa A nhét
thi no lai g?ln Al nhét, con cuc Nam cua ro-to gﬁn A nhét thi n6 lai xa Al
nhat. Nhu vay luc hit giira ré-to va Stator 1a 10n nhat. rd-to ludn duoc giir & vi
tri ¢6 dinh trong tlr truong ciia Stator tao ra sao cho tai cling mot ban cuc trén
Stator thi mot cuc cua ro-to gﬁn né nhét con cuc con lai thi xa nhat. Khi cudn
A-A1 bi ngat dién dong thoi cudén B-B1 dugc cap dién, khi do tir truong cua
Stator bi léch di 3 rang bang voi khoang chénh léch giita cap AAl va B-B1,
tir truong ndy sé& kéo rd-to quay léch di 1 rang. Cr tuan tu cap dién nhu vy,
ta s& tao ra tir truong quay quanh truc ciia Rotor va kéo ro-to quay hét vong.

3.2.3. Driver dong co budc.

Nhu dd dé cap trong muc trude, cac dong co budc khong thé hoat dong
v6i cach cip dién nhu cac loai dong co AC hay DC thong thuong. Ta phai
dua dién ap kiéu xung vudng tuan tu dén cac dau vao cla cac cudn day trong
Stator. Dé 1am duoc diéu d6 ta cin mot Driver diéu khién. Hién nay Driver
diéu khién dong co budc kha pho bién va dé ché tao vai cac IC chuyén dung
L298 va L297, ngoai ra cac Driver chinh hang st dung trong cong nghiép thi
st dung cac IC ho 74xx va cung véi cac chip vi xtr Ii.

O day em sir dung Driver A4988 dé thiét ké bo Driver diéu khién cho dong co
budc vi cac linh kién nay rat pho bién, dé tim mua va gia thanh rat ré, hon nira
cac IC nay con co cong suat 1on, d bén cao, lam viée tin cdy, it nhiéu.

A4988 14 Driver diéu khién dong co budc cuc ky nhod gon, ho trg nhiéu ché

do 1am viée, diéu chinh duoc dong ra cho dong co, tu dong ng.'flt dién khi qua



nong. A4988 ho trg nhiéu ché d6 hoat dong cuaa dong co budc ludng cuc nhu:
Full, Half, 1/4, 1/8 va 1/16. So d nguyén ly Driver A4988 hinh 3.10.
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Hinh 3.10: So d6 nguyén ly driver A4988.
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Hinh 3.11: So do két ndi Driver a4988.
Pé chon ché do vi budc cho Driver a4988 bang cach kich dién 4p 5v vao chan
ms1 ms2 ms3 véi quy tic theo bang 3.12 nhu sau:

Bang 3.12 Quy tdc chon ché d6 vi buéc.

MS1 MS2 MS3 Microstep Resolution

Low Low Low Full step
High Low Low Half step
Low High Low Quarter step
High High Low Eighth step

High High High Sixteenth step



3.2.4. Vi diéu khién Arduino Nano.
Arduino Nano la phién ban nhd gon cua Arduino véi MCU

ATmega328P rét tién dung, don gian c6 thé lap trinh tryc tiép ban may tinh
va dic biét hon ca d6 1a kich thudc cta nd rat nho (1.85 x 4.3cm), rat thich
hop cho cac thiét bi diéu khién c6 khong gian nho.

Reset Button

RX+TX LEDs ICSP Header /
. { Pin 13 (L) LED

s . 2.& [ ' ’ z .
TX Pin D%":d =K VIN Pin
: Tl ) T om0 )
RX Pin o MWM.ARDUIND .CC R“‘?T Ground Pin
Reset Pin —iff LR 8 Reset Pin
. Y 3V
Ground Pin g RX L ? 5V Pin
- » &
33 LA Al
04 N
W\
3.5' Analog
3_,, I Input
...... Pins
Digital Pins — '

Analog Reference
3.3V Qutput
Digital Pin 13

Microcontroller

Mini-B USB Jack

Hinh 3.13: Hinh anh Arduino Nano.



Bang: 3.2 Mot vai théng sé cua Arduino Nano.

Vi diéu khién

bién ap hoat dong

Tan sb hoat dong

Dong tiéu thu

bién ap vao khuyén dung
bién &p vao gidi han

S6 chan Digital 1/0

S6 chan Analog

Dong t6i da trén mdi chan 1/0
Dong ra ti da (5V)
Dong ra tdi da (3.3V)

Bo nho flash

SRAM
EEPROM

Kich thudc

ATmega328 (ho 8hit)
5vV-DC
16 MHz
30mA
7-12V - DC
6-20V - DC
14 (6 chan PWM)
8 (a6 phan giai 10bit)
40 mA
500 mA
50 mA
32 KB (ATmega328) vai 2KB dung boi

bootloader
2 KB (ATmega328)
1 KB (ATmega328)

1.85cm x 4.3cm

Mot sé chan digital c6 cac chic nang dac biét nhu sau:

2 chan Serial: 0 (RX) va 1 (TX): dung dé giri (transmit — TX) va nhan
(receive — RX) dir liéu TTL Serial. Arduino Uno c6 thé giao tiép voi thiét bi
khac théng qua 2 chan nay. Két ndi bluetooth chinh Ia két ndi Serial khéng

day. Néu khong can giao tiép Serial, ban khong nén sir dung 2 chan nay néu

khong can thiét



Chan PWM (~): 3, 5, 6, 9, 10, va 11: cho phép ban xuat ra xung PWM
v6i do phan giai 8bit (gié tri tir 0 — 2°-1 twong tng véi OV — 5V) bang ham
analogWrite(). N6i mot cach don gian, ban c6 thé diéu chinh duogc dién ap ra
& chan nay tir mac 0V dén 5V thay vi chi ¢6 dinh & mitc 0V va 5V nhu nhiing
chan khéc.

Chan giao tiép SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). Ngoai
c4c chirc ning thong thuong, 4 chan nay con dung dé truyén phat dir liéu bang
giao thurc SPI véi cac thiét bi khéc.

LED 13: trén Arduino UNO c6 1 dén led mau cam (ki hiéu chir L). Khi
bam nit Reset, ban s& thiy dén nay nhap nhay dé béo hiéu. N6 dugc néi véi
chan sé 13. Khi chan nay dugc ngudi ding sir dung, LED sé sang.

Arduino UNO c¢6 6 chan analog (A0 — AS5) cung cdp d6 phan giai tin
hiéu 10bit (0 — 2'°-1) dé doc gia tri dién 4p trong khoang OV — 5V. Véi
chan AREF trén board, ban c6 thé dé dua vao dién &p tham chiéu khi st dung
cac chan analog. Ttc 12 néu ban cap dién &p 2.5V vao chan nay thi ban c6 thé
dung cac chan analog dé do dién 4p trong khoang tir OV — 2.5V véi do phan
giai vin 13 10bit.

Dac biét, Arduino UNO c6 2 chan A4 (SDA) va A5 (SCL) hé tro giao
tiép 12C/TWI véi céc thiét bi khac.

3.3 THIET KE MACH PIEU KHIEN TRUNG TAM
3.3.1 Giéi thiéu chire niing mach diéu khién Laser CNC

Trén thi truong hién nay ban rat cac mach diéu khién CNC nhung gia
thanh kha cao so voi thu nhap cua sinh vién nén em da di dén y tuong xay
dung mot mach diéu khién CNC véi gia thanh ré co thé ap dung vao vi¢c
nghién ctru hoc tap. Ngoai ra mach con co thé sir dung diéu khién may CNC

tu ché tai cac xuong vira va nho. Dudi day 13 hinh anh mach in 3D hinh 3.14.



Hinh 3.14: Mach diéu khién Laser CNC két hop Driver a4988

Mach diéu khién CNC do em thiét ké c6 mot sb dic diém sau:

- Twong thich hoan toan v&i phan mém diéu khién tu 1ap trinh.

- C6 chirc nang diéu khién PWM.

- Str dung dé diéu khién dong co budc. Mach c¢o tich hgp bo diéu khién
dong co budc nén khéng can thém Driver cho dong co budc.

- Mach CNC giao tiép voi may tinh qua cong USB.

- Mach ¢6 thé diéu khién dugc tbi da 2 truc.

- S6 dau vao tin hiéu tir cam bién hay cong tac hanh trinh 1a 4.

- S6 dau ra dé bat tat cac thiét bi ngoai 1a 1.

- C6 cau tri bao v¢.

- Dong ra nudi dong co budc tdi da 1a 3A.

- Ngudn vao 12-24V .



V&i mot mach diéu khién CNC nhu trén thi viéc nghién ctru va ché tao
may khic CNC trd nén rat don gian, ké ca véi nhitng ban sinh vién dam mé
nghién ctru hay nhitng xudng san xuat nho 1é.

Duéi day 13 hinh anh di day va bé tri linh kién trén mach in. Dé thiét ké mach

in em d4 sir dung phan mém thiét ké mach dién Proteus 7.2.

PO OE Y N WM

b om =S @ k& D R &
W

g o W

m

i

Hinh 3.15 So d6 di day trén board



3.3.2. So d6 nguyén ly mach diéu khién laser CNC.

Duéi déy 1a so d6 nguyén Iy mach diéu khién em da thiét ké hinh 3.16.
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Hinh 3.16: So do nguyén 1y mach diéu khién laser CNC.
Mach nguyén 1y gom cac khéi chinh sau:
1.Khéi dau vao va ra cua tin hiéu.
2.Kh6i mach cong suit.

3.Khoi bao v¢é may tinh va bdo vé mach.



3.3.3. Phan mém diéu khién may khic Laser.

Em d3 1ap trinh phin mém giao tiép gitra may khic va may tinh bang
ngodn ngir c# qua bo cong cu visual studio 2010. Dudi day 1a giao dién diéu
khién hinh 3.17:

‘ £+ Phan mém khac laser HMV X r

Céng két néi Hiéu chinh may
TRl Noat Két Nai .
Y+

Chon file gcode

lD:\game\Demo Gcode\Demo Gcode\chuadatte«]
Ernen - .

Thdi gian da chay: Du kién:
00:01:16 00:07:23 i
| 14%
Tuyd-htoado |
[goxovo | o35 5 [GoX10Y10

GIU

[CONNECTED]
[Optlmmng file...]

Hinh 3.17: Giao dién phan mém diéu khién may khic Laser.



3.4 XAY DUNG MO HINH MAY KHAC CNC 2 TRUC.
Sau nhiéu thang nghién ctru va ché tao em da ché tao thanh céng md hinh

may khic CNC 2 tryc. Dudi day hinh 4.1 12 hinh mé hinh may khac Laser cia

.

I d

Hinh 4.1: Hinh anh thyc mé hinh may khic CNC 2 tryc.

Céc thong s k¥ thuat
- Kich thudc ban may: 800 x 600 x 200 mm
- Kich thuéc phéi gia cong 16n nhat: 650 x 450 mm

Duya vao kich thudc ban may tinh toan ban dau, em thiét ké khung may bang
nhom dinh hinh vé&i phan dé bang gb két hop nhua Mica. Khung may bang vat
liéu nhom dinh hinh kich thudc 20mm x 40mm. Em st dung nhdém dinh hinh



vira bao dam tinh vitng chac, d6 thAm mi va két hop duoc chirc niang ray trugt

dan hudéng.
oo
o o
)
0
) O 00 5
——

Hinh 4.3: Hinh chiéu dimg mo hinh may khic.



Hinh 4.5: Hinh chiéu canh mé hinh may khic.

Hinh 4.6: Hinh chiéu dirmg mo hinh may khac.

Truyén dong: véi két ciu nho tai thap ta ding két cdu banh xe chuyén
dong doc ray dan hudéng, banh xe c6 nhiém vu ti day dai vao puly tao
chuyén dong truot.

Céc thong s6 déu co thé hiéu chinh bang phan mém.

Pong co: chon st dung dong co Step.




- Pé chon duogc dong co, ta can tinh dugce tai dat 1én dong co khi hoat
dong tir 46 suy ra dwoc mdmen can thiét. Tur tdc d6 yéu ciu ta tinh ra
dugc tc d6 vong quay cua dong co. Nhu vy véi hai thdng sé mdmen
va tdc d6 ta co thé chon ra duoc dong co.

3.8 Lap trinh va gia cong san phim.
Céc budc 1ap trinh va gia cong san pham duogc thé hién trong luu do sau:

Begin

i B T Thiét ké trén Mo phang gia cdng =
Yéu cau chi tiet gia cong ————— phénmém oA — fén i mém CAM ——————) Hiéu chinh lai Geode

l

e % Sanphdm  Fg

khién may laser

Hinh 4.7 Luu d6 gia cong san pham.
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Hinh 4.8: San pham cét khac Laser trén mo hinh,



KET LUAN

Sau nghiéu thang nghién ctru va tim kiém linh kién phu hop, em da hoan
thanh dé tai dat dugc yéu cau dit ra va thu nhan duoc nhiéu kinh nghiém quy
gia.
Két qua dat duogc:

- Ché tao thanh cong mo hinh may khac CNC 2 truc.

- May chay on dinh va d6 chinh x4c & muc do vira phai.

- Thyc hi¢n gia cong duge mot sb san phém thuc trén may.
Trong dé tai do an tot nghiép, muc ti€u trudc ti€én ma em hudng tdi la ché tao
dugc mo6 hinh may CNC khic Laser hoat dong 6n dinh voi sai sé nho, sau do
em huéng toi khic phuc dao dong, sai s6 va nang cao tinh ning cia may nhu
kha niang chay dung vi tri cii khi ¢ sy c6 mat nguon nudi, kha ning tiy bién
thanh may CNC 3 truc dau khoan, diéu khién qua hé théng mang... Tuy nhién
do kinh nghi€ém con han ché va thoi gian thuc hi¢n c6 han, nén dd 4n cua em
con nhitng thiéu x6t, va muc tiéu 6n dinh dao déng va nhiing tinh ning tuy
bién em chua thé hoan thién. Em mong nhan duoc nhitng ¥ kién déng gop cua
cac thay c6 dé hoan thién hon dé tai.

Em xin chan thanh cam on thay Than Ngoc Hoan, cac thay co trong bd
mon Pién ty dong cong nghiép da hudng din, gitp d& va tao diéu kién tot dé

em hoan thanh do an tt nghiép nay.
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