MO PAU

CNC-biéu khién sé may cong cu dugc tich hop may tinh. Thuat ngir CNC
la mot khai niém ma hau nhu bat ki ai hoc tap, dao tao, nghién ciru trén linh vuc
Tu dong hoa déu biét: Do 1a loai thiét bi diéu khién str dung trong cac may gia
cong, ché bién. Cho phép thuc hién cac quy trinh gia cong trén co s& cac thdng
s6 vé kich thudc, hinh dang caa san pham, chuyén sang thanh quy dao chuyén
dong trén khong gian ba chiéu.

Hién nay, véi viéc ap dung Cad/Cam (thiét ké va san xuat co trg gilp cua
may tinh) vao viéc thiét ké, tinh toan két cau, md phong qua trinh gia cong... da
tro gilip hiéu qua cho qua trinh thiét ké va diéu khién.

Chinh vi nhiing tinh nang ni bat cia may CNC mang lai nén chiing dugc
st dung rong rai trén toan thé gidi. O nudc ta, trong hon 10 nim qua Nha nudc

da dau tu nhiéu nham muc tiéu tao ra thiét bi CNC.



Chuong 1
THUC TRANG PHAT TRIEN MAY CNC O VIET NAM HIEN

NAY VA CO SO HINH THANH Y TUONG

1.1. SU PHAT TRIEN CUA MAY CNC VA NHU CAU THUC TE
CUA VIET NAM HIEN NAY

M6t trong nhitng thanh tuu 16n cua tién bo khoa hoc k§y thuat 1a tu dong
hoa san xut. Phuong thirc cao cua tu dong san xuat 1a san xuat linh hoat. Trong
day truyén san xuat linh hoat thi may diéu khién s6 CNC dong mot vai tro rat
quan trong. Sir dung may CNC cho phép giam khéi luong gia cong chi tiét, nang
cao do chinh xac gia cong va hiéu qua kinh té, dong thoi ciing rat ngan duoc chu
ky san xuat. Chinh vi vay hién nay nhiéu nuéc trén thé gisi da va dang tng dung
rong rai cac may CNC vao co khi ché tao. O Viét Nam cac may CNC dang duoc
str dung rong rai dé ché tao cac chi tiét co khi dac biét 1a ché tao cac khudn mau
chinh xéc, cac chi tiét phuc vu céng nghiép quéc phong, dac biét trong cac nha
may déng tau may CNC dung dé gia cong cac tam tdn cho vo tau. Ngoai ra cac
may CNC con duoc dung trong nghién ciu khoa hoc, dao tao dai hoc sau dai
hoc, hoc nghé & cac truong ki thuat. Trén thuc té nganh khudn mau va nganh
nhya cta Viét Nam dang phat trién rat manh. Nhitng khuén mau don gian thi c6
thé gia cong bang may tay hoic may van ning, song dé tao ra cac khudn mau,
chi tiét may phuec tap thi bat budc phai gia cong trén cac may cong cu diéu khién
s CNC (goi tit 1a may CNC), chinh vi vdy dang va nha nudc di cé rat nhiéu
chinh sach dé dau tu phat trién CNC. Theo TS Hoang Vinh Sinh Truéng PHBK
Ha Noi cho biét nim 2006 Viét Nam bo ra khoang 4,5 ty USD dé nhap cac may
CNC, ciing naim d6 23 doanh nghiép Nhat Ban sang Viét Nam tim nha cung cap
phu kién cho cac san pham cua ho nhung khong duoc, nguy@n nhan thi cé nhiéu
song mot phan chinh 1a do cac doanh nghiép trong nude con thiéu nhitng chiéc
may CNC chét luong cao. Trén thi truong Viét Nam, ciac may CNC binh thuong
c6 sai s6 vi tri 1a 0,01lmm, céc may CNC do Pai Loan va Trung Quéc san xuit
c6 phan diéu khién mua cta cac hdng noi tiéng nhu FANUC, MITSHUBISHI...

c6 gia ban kha phu hop véi dai da sé cac doanh nghiép trong nuéc song con yéu



cac khau nhu dao tao, dich vu stra chira va thay thé sau ban hang, chat luong con
chua dong déu. May CNC cua cac nudc phét trién nhu Nhat, CHLB Puc,... ¢6
chat luong tét song gia thanh dat, rat kho bao tri bao dudng. Gia thanh cao, nhu
cau lai 16n nén & TP HO Chi Minh d3 hinh thanh nhiing cdng ty va nhém chuyén
gia chuyén lap rap may CNC cii hong thanh may méi. Ngoai ra, mot sé cong ty
co khi ciing bat dau tu nhap bo diéu khién va ché tao phan co dé cho ra doi
nhitng chiéc may CNC "made in Vietnam" dau tién. Tuy nhién do chwa nam
viing cong nghé trong viéc quan ly chat luong cling nhu khi 1ap rap, nhiing chiéc
may nay thuong c¢6 do chinh xac khong cao, do tin cay khong lon. Kho khan
nhat trong phan ché tao may CNC "made in Vietnam" khdng phai ¢ phan diéu
khién hay phan dién tir ma chinh 1a phan co khi, phan két cau va dan truyén co
khi .

Qua déy ta thay duoc nhu cau vé may CNC & Viét Nam la rat Ion. N6
khong nhiing duoc sir dung vao san xuat ma may CNC ¢ Viét Nam con duoc st
dung vao dao tao. Mac du CNC Viét Nam dang diang trudc nhirng van ménh to
l6n nhung ciing day thach thirc va kho khan.Viéc can c6 mot chiéc may CNC
made in Viét Nam” 1a viéc hét sirc can thiét va cap bach.

1.2. LQI iCH VA UNG DUNG CUA MAY CNC

1.2.1. Ba lgi ich cia may CNC.

+ Ty dong hoa san xuat

+ Do chinh xac va lap lai cao cua san pham

+ Linh hoat

1.2.2. Pham vi &ng dung.

+ May gia cong cat got kim loai

+ May gia cong bang tia Laser

+ May mai

+ Cé&c loai may gia céng khac

1.3. CO SO HINH THANH Y TUONG

Xuat phat tir nhu cau thyc té ctia Viét Nam can c6 nhitg may CNC hoat

dong 6n dinh,linh hoat,chi phi ché tao thép, véi von kién thie it 6i d3 hoc duoc



trong nha truong, em da 4p 0 y tudng “ Thiét ké xay dung may phay CNC 3 truc
diéu khién bang may tinh”. Muc tiéu huéng t6i 1a xay dung cho riéng minh mot
chiéc may CNC don gian, hoat dong 6n dinh, chic chin, cu thé nhu sau:

+ Thiét ké xay dung phan co khi cho may.

+ Thiét ké va xay dung mach Driver cho 3 dong co trén 3 truc.

+ Nghién ctru tng dung phan mém gia céng Mach2 dé diéu khién may.



Chuong 2
PHAN MEM MACH2 VA GIAO DIEN PIEU KHIEN

Mach? véi giao dién window gan gili va than thién v&i ngudi dung c6 cac
muc File, Edit, View, Machine, Setup, Function, Window, Help.

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

- Viing diéu khién bang tay nam bén goc phai ctia man hinh

Thoat nhin ching ta s& bi rdi bai Mach2 ¢6 qua nhiéu chirc ning va lua
chon nhung thuc ra véi su phuc tap cua cong nghé CNC thi chung d6 moé1 dap
g duoc yéu cau cao ciia cong nghé.

2.1. GIAO DIEN CHINH

Khi ta mé chuong trinh Mach2 18n, ta thdy man hinh nhu sau:

Meah 2 CHC Conlrel Program, Arl3ell Carperalian, 2000 - 2004
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Hinh 2.1. Giao dién Mach?2

Véi Mach 2 ching ta co thé nhap cac File DXF, File anh... vao dé
chuyén thanh m3 G cho méy chay, Mach2 ciing hd trg 1ap trinh bang tay ngay
trén phan mém. Dé trg giup cho nguoi 1ap trinh, Mach?2 tich hop bang mé chirc

nang, gobm c6 G code va M code:



Mach2 CNC Control Program. ArtSoft Corporation, 2000 - 2004
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Hinh 2.2. Bang ma tich hop trong Mach2 dé tro gitip nguoi 1ap trinh

2.2.

THIET LAP THONG SO PIEU KHIEN

Mach2 hd trg cac giao tiép cong LPT va cong USB, do mach dién tac gia

thiét ké 1a giao tiép LPT nén chung ta thiét 14p trong Mach2 nhu sau:
chon dia chi cong LPT 1 ¢6 dia chi 0x378



Engine Configuration... Ports & Pins
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Hinh 2.3. Thiét lap cong LPT



Sau khi chon cong LPT, chung ta thiét 1p dén ngd ra trong cong nay:

Engine Configuration... Ports & Pins

Por Sekp and Ao Seeckon | trput Emadsion| ot ik | It P | Qi Sigre 0ufpet P | Emcods e
Notz: Signake ol selecied i the “Tuput Signa”iab 22 geged ot
Active Low Pt Pn2 Acteelon Potff P  Acielow Pati Pnd
Einaﬂei'e'z n L ¥ Yk ok - T b
i i S S . Oy
I T T W ¥ &z Drechion . }5__ Shesce Porg Sekey [1 16
- b MYhaSe 12 O T T
r o b W A Diegtin B
r T Vztssm ' b
- ot L i
- - E W Z ok Destion |7
r o r R
r s r i
T oot § r I i
M upte ¢ " 5 Prnmbesmutbzore ol
- - = 3 1234587831677
DupsHe i {18 = r— rﬁ— ‘
! o |
r T - I T 1SB -
= 0 b ¥ usng USE Made | Enfer the lrput runbes n the Pnd
' : detabox. Port urbers wil be goed
Drecking an "hcfee Low” bueribcales the sond
& actve whenlow (0VIC)
| Carce | ]

Hinh 2.4. Thiét 14p ngd ra

Véi mé hinh may phay CNC 3 truc don gian , chung ta chi can 6 ngd ra ,
o day tac gia lua chon cac chan 2,3,4,5,6,7

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

pé dong co chay 6n dinh, dap ung duogc tdc do cao nhat ma khong bi mat

budc thi ching ta phai diéu chinh d6 16n ctia xung va do rong clia xung;



Motors Setup Velocity/Acceleration
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Hinh 2.5. Diéu chinh théng sb xung vao cudn day dong co



2.3. THIET KE HE THONG TRUYEN PONG CHAY DAO CHO
MAY CNC

2.3.1. M¢ dau

Nhiém vu chinh caa cac hé truyén dong chay dao 1a chuyén doi cac Iénh
trong bo diéu khién thanh cac chuyén dong tinh tién hay quay tron cua nhing
ban may mang dao hoic chi tiét gia cong trén may cong cu. Cac chuyén dong
tinh tién 14 c4c chuyén dong thiang theo phuong ba truc toa d6 caa khéng gian ba
chiéu, con cac chuyén dong quay tron 1a cac chuyén dong xung quanh cac truc
toa do nay.

Chuyén dong chay dao 1a chuyén dong dich chuyén tuong ddi gitta dao va
chi tiét theo mot phuong trinh xac dinh va phai ¢am bao dugc toc do cat.

Truyén dong chay dao phai dam bao dich chuyén caa dung cu cit theo
quy dao va dam bao céac yéu to: bién dang duong cat, bién dang cua dung cu cat
va c4c yéu cau chi tiét gia cong khac phai dat duoc, do do6 s& co cac dong co
khac nhau diéu khién chuyén dong cat.

Hé truyén dong chay dao cua mot may cong cu CNC phai thé hién duoc
nhitng tinh chat sau day:

+ C6 tinh dong hoc cao: néu dai lugng dan bién doi, ban may phai theo
kip bién doi do trong khoang thoi gian ngan nhat.

+ C6 do 6n s6 vong quay cao: khi cac luc can chay dao bién dbi, can han
ché téi mac thap nhat anh huong caa né dén toc do chay dao, tot nhat 1a khdng
anh huong gi. Ngay ca khi chay dao toc d6 nho nhét ciing doi hoi mét qua trinh
téc do 6n dinh.

+ Pham vi diéu chinh s6 vong quay I6n.

+ Phai giai quyét duoc ca do phan giai kich thugc nho nhat (< 1um).

Cac hé théng dong co va bd diéu khién duoc st dung cho truyén dong
chay dao thuong la:

- Hé thong diéu khién AC servo va dong co

- Hé thong diéu khién DC servo va dong co

- H¢ thong diéu khién va dong co budc



2.3.2. Chon kich thuéc dong co bang kinh nghiém

Kich thich déng co c6 anh huéng dén dic tuyén dong ciia ca hé. Cac yéu td
can tinh dén 13 ma sat cta hé, quan tinh tai va hién tugong cong hudng 16n. Viéc can
nhic nay nhin chung kha phirc tap, cht yéu dua vao kinh nghiém.

Trong dd 4n cuia minh, do tinh chit mo hinh, véi cac yéu cau vé toc do,
momen khong cao nén tac gia da chon dong co budc loai don cuc, cé cac thong
s6 nhu sau:

+ Bong co truc X,Y:

-bién 4p dinh muc: 3V

-Dong dién dinh muc: 3,75A

+ Dong co truc Z:

-Dién ap dinh muc: 5V

Dong dién dinh muc: 1,6A

2.3.3. LUA CHON HE TRUYEN PONG

Dbi v6i hé truyén thong str dung dong co bude, hop sd bang banh ring cé
mot s6 nhuge diém sau day:

+ Do chuyén dong quay cta dong co budc “giat cuc” timg budc va co thé
dao chiéu dot ngdt (vira quay vira dao chiéu, khong can dimg trude khi dao
chiéu) nén cac rang thuong bi cac xung luc dot ngdt, tirc 1a bi “va — dap” lién
tuc. Hién tugng nay lam cho banh rang nhanh bi ro rdo, dic bi¢t 1a then ¢ dinh
banh rang vao dau truc dé& bi hoéng.

+ Hé thong co khi d& bi cong hudng va c6 tiéng 6n 16n, nhat 1a khi quay &
tbc do thap.

Chinh vi 1& d6, d6i voi dong co bude ta khong nén chon hop sb banh ring
thuan tdy ma chon hai phuong an giam tdc sau:

- Phuong an tryc vit — banh rang.

- Phuong 4n dai truyén c6 ring,

Hai phuong 4n ndy déu c6 tac dung giam chan do tranh duoc viée phai lap
ghép cac banh rang tryc tiép véi nhau.

+ Phuong 4n truyén dong bién chuyén dong quay thanh chuyén déng tinh



tién trén cac truc
- Phuong an truyén dong biang thanh ring-banh rang
- Phuong 4n truyén dong bing day cu roa ring

- Phuong 4n truyén dong bang truc vit me- dai ¢

Hinh 2.6. Truyén dong vit me - dai 6¢c duoc dung dé bién chuyén dong quay
thanh chuyén dong tinh ti€n nho co ciu vit truot.
Trong mé hinh cta minh, dé don gian trong ché tao, va dé mé hinh gon
nhe, hiéu qua nén tac gia di lua chon phuong 4n truyén dong bang truc vit me-

dai oc.



2.4. THIET KE HE THONG MACH DRIVER PONG CO BUOC

2.4.1. Thiét ké mach dién

Do muc dich thiét ké mach driver cho dong co budce chi la nhan tin hiéu 0-1
tir may tinh roi chuyén tin hiéu d6 thanh tin hiéu déng ngt , cip dién cho cudn day
ctia dong co bude nén ching ta ¢6 nhiéu phuong an thiét ké mach dién, duéi day 1a
mot mach dién don gian, hi€u qua ma tac gia da [am thanh cong:

Trong d6 4030 1a IC thuc hién chic ning AND déu vao, né s& dam bao
cho cac MOSFET déng, ngit diing thir tu.

2.4.2. Vé mach trén phan mém va chay thir
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Hinh 2.7. V& mach in bang phdn mém Proteus, va mo phong



So' @6 mach in:
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Hinh 2.8. So @6 mach in

2.4.3. Ché tao mach

Do d3 quen vé6i cong viée 1am mach dién nén tac gia quyét dinh lam
mach bang phuong phap thu cong. Phuong phap ndy gém cac budc chinh sau:

V& so d6 lay out va in ra gidy bang may in lazer. Diéu kién cta budc nay la
muc in phai dam, sic nét va déu. N6 s& anh huong dén duong mach sau nay.

-Dung ban 1a dé 1a lam cho phan muc in dinh trén 16p dong cua phip ria
mach.

-Ngam tam phip va gidy di 12 vao nudc xa phong va tir tir boc nhe dé cho
16p gidy bong ra ma van dé lai myc in trén 16p dong. Sau d6 lau kho.

-Dung dung dich FeCl; dé rira mach.

-Dung miii khoan nhé d€ khoan cac 16 mach in.



Hinh 2.9. Mach dién khi hoan thanh



Chuwong 3.
THI CONG MO HINH
3.1. THONG SO Ki THUAT DU TiNH PAT PUQC

Hanh trinh truc X 16n nhat 650mm
Kha nang i _ ,
A Hanh trinh truc Y 16n nhat 450mm
cong nghé ]
Hanh trinh truc Z I16n nhat 150mm
Xop, go, vat
Vat liéu gia _ P g- _
A licu phi kim,
cong A
nhoém
, | Toc do dich chuyén nhanh nhat (tryc X) | 1000mm/phut
Toc do toi , i ] _
) Toc do dich chuyén nhanh nhat (truc Y') | 1000mm/phat
an . . ,
Toc d6 dich chuyen nhanh nhat (truc Z) | 800mm/phut
Pong co dau cat AC
Pongco | DPong co diéu khién cac truc X, Y, Z (|3V-4A-1.8°
dong co buadc)
Khoi luong 30kg

3.2. GIAI PHAP Ki THUAT

+ Khung may: Dé tang d6 cang virng cho may, dé& cho qua trinh ché tao
va lap rap may tac gia chon vat liéu 12 sit hop 5*7cm.

+ Truc chay dao: Pay 1a b phan quan trong anh huéng truc tiép toi chat
lwong cta san pham gia céng. Do han ché vé tai chinh nén tac gia chon truyén
dong 1a truc ren inox-dai de.

+ Mach cong suat: Thiét ké mach céng suat st dung mosfet dé tang cong
suat diéu khién, st dung duoc dong co c6 dong diéu khién lon.

+ Piéu khién: diéu khién tir chuong trinh méy tinh Mach?2

Trong qué trinh thuc hién dd an, tac gid da chup lai ti mi mo hinh tir lac
ban dau dén khi hoan thanh, sau day 1a mot s6 hinh anh ma tac gia da luu lai.

Cac thanh truot la loai thanh truot cong nghiép kich thudc 4*50cm, chuyén



dung cho ngan kéo loai 16n, em dé chinh sira va lip dat vao may nhu hinh

Hinh 3.1. Truc X va truc Y da dung



Hinh 3.2. Ché tao truc Y bang gb



Hinh 3.3. Khung may va cac truc truyén dong khi hoan thanh
3.3. KET QUA PAT PUQC
Sau khi v& hinh can gia cong trén autocad, ta xuat file dudi dang dudi
DXF r6i nhap vao phan mém Mach2, xuit ma diéu khién mady, chinh stra va
chay may, ta s& thu duoc két qua.
Trong vi du sau, ta viét chit ND trén autocad, roi xuét file ND.DXF, nhép

file nay vao Mach2, sau d6 cho may chay, ta thu duoc két qua nhu sau:



Hinh 3.4. Hinh anh khi may khéc chir ND trén gb.
3.4. HUONG PHAT TRIEN DE TAI

Xay dung va bd xung thém céc tinh ning cho mé hinh nhu tu dong diéu

chinh té¢ dé truc chinh, dit thém cic cong tic hanh trinh, thiét ké bo diéu khién
céc truc truyén dong bang tay.

Phat trién mé hinh thanh may CNC cung vitng hon,c6 thé gia cong trén
Céc phéi ran hon, hanh trinh may 16n hon.

Nghién ctru thay thé hé thong diéu khién va dong co budc bang hé thong
didu khién va dong co DC Servor, AC Servor dé ting d6 chinh xac trong diéu

khién, ning cao téc d6, mémen.



KET LUAN

Pé tai hoan thanh 1a su két hop chit ché giita ly thuyét va thuc tién. Trong
dé tai nay, em da van dung co sang tao ly thuyét dé cai tién, xay dung va thiét ké
mo hinh may phay CNC. Cu thé cac van dé ma dé tai quan tam la:

+ Nghién ctru khai quat vé cong nghé CNC.

+ Lua chon phuong 4n truyén dong, cac thiét bi thay thé cho phu hop véi
ngudn kinh phi thyuc hién dé tai.

+Nghién ctru ing dung phan mém diéu khién may CNC-Mach?2 trong gia
cong cac bé mit 2D.

+ Thiét ké va thi cong mach Driver dong co budc cho mé hinh.

+ Xay dung mé hinh may phay CNC that, gia cong tot cac bé mat 2D trén
cac phoi mém nhu gb, mica...

Cubi ciing, em xin chan thanh cam on sy huéng dan, gitip d& nhiét tinh tir
céc thay trong bo mon va dic biét 1a thiy gido GS-TSKH Théan Ngoc Hoan di
tan tinh gitp d& dé em c6 thé hoan thanh dé tai nay. Do thoi gian va kién thtc c6
han nén dé tai khong thé tranh khéi thiéu x6t , em mong nhén dugc su gép v cla
thay c6 va cac ban va ciing rat mong c6 co hdi duoc hoc tap, nghién ciru & cp

d6 chuyén sau hon nira.
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