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LOT NOI AU
Ngay nay khoa hoc k¥ thuat néi chung cung nhu nghanh ky thuat co
dién tir noi riéng da phat trién va c6 dong gop rat nhiéu trong doi séng. Nam
dugc tim quan trong d6 , em di nghién ctru va lam dé tai : < Nghién ciu
thiét ké, @wng dung may CNC trong diéu khic tranh gdé 3D” do thay
Nguyén Trong Thing hudng dan. Nham gilp viéc gia cong cac hoa tiét diéu

khic cung nhu cac chi tiét gia co khi dugce nhanh va chinh xac hon.

Nhitng kién thic va niang luc dat dwoc trong qua trinh hoc tap tai
truong s& dugc danh gia qua dot bao vé dd an tén nghiép. Em cb ging tan
dung tét ca nhitng kién thirc hoc tai truong cling véi sy tim toi nghién ctru , dé
c6 thé hoan thanh tét do an tét nghiép nay. Két qua 1a nhiing san pham dat
duoc trong ngay hém nay tuy khéng 16n lao nhung no la thanh qua cua nhung

nam hoc tai trudng 1a thanh cong dau tién cua e trude khi ra truong.
Dé tai gdm nhitng nodi dung sau:

- CHUONG 1: TONG QUAN VE CNC

- CHUONG 2: THIET KE MAY CNC 3 TRUC BPIEU KHAC GO 3D

- CHUONG 3: THI CONG, LAP PAT VA CAN CHINH MAY CNC
3 CHE TAC BPIEU KHAC GO 3D

- CHUONG 4: THUC HIEN GIA CONG SAN PHAM TREN MAY
CNC CUA BE TAl



CHUONG 1.

TONG QUAN VE CNC

1.1 KHAI NIEM

- CNC viét tat tir tiéng Anh “Computer Numeric Control” 1a mot dang
may NC diéu khién tu dong co su trg gilp ciia may tinh, ma trong dé cac bod
phan tu dong duogc lap trinh dé hoat dong theo cac sy kién tiép ndi nhau véi
tbc do duge xac dinh trude dé co thé tao ra dwoc mau vat véi hinh dang va
kich thuéc yéu cau, bang cach sir dung cac chuong trinh viét bang ki hiéu
chuyén biét theo tiéu chuan EIA-274-D, thuong goi la ma G.

- Su xuit hién caa cdng nghé nay 1a mot cudc cach mang trong san
xuat cong nghiép, nhat 1a nganh kim loai. Su chuyén dong két hop gitra ba
chiéu x-y-z cia may CNC gilp thuc hién céc cong viéc gia céng tré nén dé
dang, nhanh chéng va chuan xac chua ting thay, 1am giam thiéu rat nhiéu
cdng suc cia con nguoi.

- Viéc tng dung CNC d3 tré nén rong rai sau mot thoi gian ngan, cha
yéu 1a cac nganh kim khi dién may, nganh may mic, nganh quang c&o, nganh
dién ta, nganh my nghé...cac chat lidu sir dung CNC dé gia cong la: sat, inox,

d6ng, nhém, mica, g, MDF...

Mot may CNC thudng bao gom cac thanh phan sau:

Khung may va két cau co khi, co cau chuyén dong.

Céac dong co dan truyén chuyén dong di chuyén cac truc va dong co

khoan.

Mach luc (mach cong suét) diéu khién cac dong co.
Mach diéu khién.
Phan mém diéu khién may CNC.

= P& tai ndy s& nghién ciru cac vain dé vé may CNC, trong d6 tap trung

vao thiét ké ché tao may cat CNC 3 truc va thir nghiém trong diéu khic g 3D.



1.2 NGUYEN LY HOAT DONG.

- Nguyén ly hoat dong co ban cua CNC la thyuc hién gia cong cac chi
tiét, cum chi tiét cua cac may hoic cit khoan duc theo ban vé duoc thiét ké
trude va da chuyén sang dix liéu sé nhap vao may tinh
1.3 HE TOA PQ VA CAC PIEM GOC, PIEM CHUAN.

- Dé cd thé tinh toan quy dao chuyén dong cua dung cu nhim xay
dung chuong trinh diéu khién may CNC nhu mé ta & phan trén, mot diém
quan trong 1a viéc xac dinh hé théng toa do va cac diém gdc, diém gbc chuan

- Thoéng thuong, trén cac may diéu khién theo chuong trinh s, ngudi
ta thuong st dung hé toa do Dé cac OXYZ theo quy tac ban tay phai hinh 1.3
(hé toa do thuan) va né dugc gan vao chi tiét gia cdng. Goc cua hé truc toa do
c6 thé dat tai bat ky mot diém nao d6 trén chi tiét, nhung théng thudong nguoi
ta s& chon tai nhimg diém thuan lgi cho viéc 1ap trinh, déng thoi d& dang kiém
tra kich thudc theo ban vé caa chi tiét gia cong ma khong phai thyc hién nhiéu
budéc tinh toan bd sung.

- Mot dic diém mang tinh quy udc 1a trén cac may diéu khién theo
chuong trinh s, chi tiét gia cong duoc xem 1 ¢b dinh dugc gan vai hé thong
toa d6 ¢ dinh néi trén, con moi chuyén dong tao hinh va cit got déu do dung
cu thuc hién.

- Trong thuc té, diéu ndy doi khi 12 nguoc lai, vi du nhu trén may phay
thi chinh ban may mang phéi thuc hién chuyén dong tao hinh, con dung cu
chi thuc hién chuyén dong cat got. Vi vay khi sir dung may diéu khién theo
chuong trinh s6 can phai ludn ludn tao nén mot théi quen dé tranh nhiing
nham lan dang tiéc cd thé gay ra nguy hiém cho may, dung cu va con ngudi.

- Theo quy uwdc chung, phuong cua truc chinh cua may la phuong cta
truc OZ, con chiéu duong cua nd duoc quy wdc khi dao tién ra xa chi tiét. Vi
du v&i may tién 2D thong thuong thi truc hinh ciia né nam ngang va tring véi

phuong OZ cua hé toa do, chiéu dwong cta n6 hudéng ra khoi u truc chinh



(huéng vé phia ban dao). Phuong chuyén dong cua ban xe dao theo hudéng
chinh 14 phwong OX va chiéu duong cua né 1a huéng ra xa bé mat chi tiét gia
cong. Dbi v6i may phay thing dung, truc Z hudng theo phuwong thiang dtng
Ién trén, con truc X va truc Y dugc xac dinh theo quy tic ban tay phai, tuy
nhién trong thuc té cac nha ché tao may lai thudng wu tién chon truc X 14 truc
ma c6 chuyén dong ban may dai hon... Ddi vai cac chuyén dong quay xung
quanh cac truc twong ung X, Y, Z duoc xac dinh bang cac dia chi A, B, C s&
duogc xac dinh 1a duong khi chiéu quay d6 c6 hudng thuan chiéu kim dong hd
khi nhin theo chiéu duong cta cé4c truc twong ung (khi nhin vao géc cua hé
truc toa do tir phia céc truc thi chiéu quay cta ching 13 nguoc chiéu kim déng
hd). Ngoai ra, con mot sé chuyén dong phu song song véi cac truc twong tng
Vi cac truc X, Y, Z 1a cac dia chi U, V, W va hudng cua chdng.
1.4 PHAN LOAI

- CNC c0 thé chia theo phan loai va theo hé thong diéu khién:

- Theo loai may ciing twong tu nhu cic may cong cu truyén thng ,
chia ra cac loai nhu may khoan CNC, may phay CNC, may tién CNC,..

- Phan chia theo hé théng cd thé phan ra cac loai:

= Cac may diéu khién diém téi diém.VD: may khoan,khoét, may han
diém, may dot,..

= Céac may diéu khién doan thing : d6 1a cac may c6 kha niang gia cong
trong qua trinh thuc hién dich chuyén theo céc truc.

- Uu diém co ban cua may CNC.

= S0 V6i cac may diéu khién cdng cu bang tay, san pham tir may CNC
khong phu thudc vao tay nghé ciua nguoi diéu khién ma phu thudc va noi
dung,chwong trinh dugc duwa vao may. Ngudoi diéu khién chi chu yéu theo ddi
kiém tra c4c chuc nang hoat dong cia may.

= Do chinh xac lam viéc cao, thong thuong cac may CNC c6 d6 chinh

xac may l1a 0.001mm do do6 cé thé dat duwoc do chinh xéc cao hon.



= Téc @6 cit cao nho cd cAu trire co khi bén chic cua may nhiing vat
lidu cat hién dai nhu kim loai cang hay gém oxit c6 thé sir dung tét hon.

= Thoi gian gia cdng ngan hon.

= May CNC co tinh linh hoat cao trong viéc Iap trinh, tiét kiém thoi
gian quan chinh mdy, dat duoc tinh kinh té cao trong viéc gia cong hang loai
cac san pham nho.

= [t phai dung may vi k¥ thuat do d6 chi phi dirng may nho.

1.5 MQOT SO MAU MAY CNC 3 TRUC.

- Tai thi truong Viét nam da xuét hién nhiéu loai may CNC cha yéu la
san xuét tai Trung Québc, mot sé do cac nude Pong Au san xuat, tuy nhién sé
lugng it, nhitng may nay thuong dugc ding & cac nha may dong tau, cac co
s& san xuat céng cu, ché tao co khi. Va hién nay, di xuét hién cac may CNC
ding ché tac san pham phi kim. Duéi day dan chiing mot sé6 may dang ban va
dung tai Viét Nam.

- Trén hinh 1.4 1a hinh anh cua may CNC 1325 QC gia cong chat liéu
kim loai va phi kim loai. May do Trung Qudc san xuat dugc nhap khau va ban

bai  cong ty Eramachinery, Viét Nam.

Hinh 1.4: Mady CNC 1325



= Két cAu va céc thong sé cua may:

= Két cau ban may: Khung thép, mat ban nhém duc, khay nuéc, voi
nuéc phun truc tiép dé gia cong sit, ta diéu khién lién khung tiét kiém dién
tich, théng s6 may va cac tinh ning khac duoc liét ké & bang 1.1.

Bang 1.1: Théng s va tinh ning cua may CNC 1235

Ray truot loai:

X-Y-Z truot vudng Hiwin Taiwan.

Truc Z.

Vitme bi 2510 Taiwan.

Kho 1am viéc:

1300 x 2500 x 160mm.

Toc do chay 1on nhat caa may:

24,000mm/min

D6 chinh xac:

0.02mm

Phan mém:

Artcut Wentai 2002, Wentai V8,
ArtCAM, Jdpaint, Aspire 3.0.

Téng cdng suat:

10kW.

Nguon Cung cap dién:

220/50/60Hz AC (1 pha).

Dong co budc:

X- Z Leadshine

Cong suat dong co truc chinh:

(spindle): 3.2Kw




- Trén hinh 1.6 123 may CNC 1325-ST 45. May do Trung Qudc ché tao,
vat liéu gia cong co thé 1a kim loai va phi kim. Thong sd va tinh ning cua
may cho ¢ bang 1.3.
| g N
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Hinh 1.6: May CNC 1325-ST 45

Bang 1.3: Thong sé va tinh ning caa may CNC 1325-ST 45

Khung may va chi tiét may Hop Kim nhom duc, thép

Ray truot cac truc XYZ Truot vubng Taiwan
Truc X Rack
TrucY Rack
Truc Z Vit me bi 25T10 Taiwan
Cong suat dong co truc chinh 3200W
Cong suat may 3800W

Hé thong diéu khién

XZ AC Hybrit Servo

Phan mém hd tro Corel, card.
Phan mém diéu khién Nc studio
Chat Liéu Ban khac Nhom Ranh T

Chat liéu gia cong

Kim loai, phi kim, g, da...

Toc dolvi sai

24000mm/min 0,02mm

Kich thudc ban khac 1450x3000
Kho khac hiéu dung (XYZ) 160x1300x2500(mm)
Trong luong 1100KG
Kich thudc dong thung 3100x1900x1500(mm)

(L*W*H)




- Trén hinh 1.8 1a may CNC May duc G 6 dau, may do Trung Quéc
ché tao, day 1a loai may dung cho gia cong cac vat liéu gd dung trong cac xi

nghiép ché tao dd moc. Thong sb va tinh niang ctia may cho & bang 1.5.

Hinh 1.8: May duc Gd, 4D 6 dau

Bang 1.5: Thong s va tinh ning may CNC duc Gb, 4D 6 dau

Thong s6 ky thuft Mé& rong khic LT25S3 - 6A sau dau
san pham may khac 4 chiéu (bdn tryc lién két bn
may khic chiéu )

Kich thudc 250mm (duong kinh) x 1000mm (dai)

S6 dau khac 6 truc chinh 2200W

Chinh xac vi tri 0.01mm

Hé thong kiém soat Naikai Ncstudio V10 bon truc hé thong
diéu khién lién két

Toc dd truc chinh 0 - 24000rpm

Mam cap truc chinh 3.175/4/6/8/12.7mm

Toc d6 khong khi 0-20000mm/min

Toc d6 chay 0-12000mm/min

Vit me nhap khau Nhap khau motor AC servo

bién ap hoat dong AC 220V, 50/60Hz
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Bang 1.6: Céc thdng sé chinh cua may CNC-STEP

Tinh chat Chiéu cao-Z S- | Chiéu cao-ZS- | Chiéu cao-Z S-
400 720 1000

Dai (L) 736 mm 1056 mm 1336 mm

Rong (W) 570 mm 690 mm 870 mm

Cao (H) 570 mm 570 mm 570 mm

Trong luong 32,5 kg 39,5 kg 45 kg

khong c6 mat lam

viéc va cong cu

Bé mat gan 730 x 390 mm 1050 x 510 mm | 1330 x 690 mm

(LxW)

Do cao toan bo 103 (Tt diém cudi trén caa khung)

Kich thwéc ngoai theo cac truc:

Pic diém b6 cao-Z S-400 | Do cao-Z S-720 | Do cao-Z S-1000
Truc X 400 mm 720 mm 1000 mm
TrucY 300 mm 420 mm 600 mm
Truc Z 110 mm 110 mm 110 mm

C4c thong sé khac
bac tinh Do cao-Z S-400 | b6 cao-Z S-720 | Bo cao-Z S-1000
Téc d6 (Chuyén | 60 mm/sec* 60 mm/sec* 60 mm/sec*
nhanh XY)
Cac buoc/U at 2000 2000 2000
1/10-Budc diéu
khién
Budc ren XY 6 mm 6 mm 6 mm




Budcren Z 6 mm 6 mm 6 mm
Puong tron dan | 22 mm 22 mm 22 mm
XY

Song dao dong Z | 16 mm 16 mm 16 mm
Giai phap chuong | 0,003 mm 0,003 mm 0,003 mm
trinh XYZ

Do chinh xac +- 0,01 +- 0,01 +- 0,01
Do nghiéng sau +- 0,03 +- 0,03 +- 0,03

Truyén dong truc
X

2 Step motors Nanotec Type ST5918L.3008-A

Truyén dong truc
Y

1 Step motor Nanotec Type ST5918L.3008-A

Truyén dong truc
Z

1 Step motor Nanotec Type ST5918L.3008-A

Cong suatdong | max. 4,2 A

coO

Nhiét 3o 15-30 °C
Do am maximum | 60 %
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CHUONG 2.

THIET KE MAY CNC 3 TRUC PIEU KHAC GO 3D

1.6 . THIET KE PHAN CO KHI MAY CNC 3 TRUC
1.6.1 Két cau chung vé co khi ciia may CNC
1.6.1.1 Than may va dé may

- Than may va dé may thuong dugc ché tao bing cac chi tiét gang vi
gang c6 do bén nén cao gap 10 1an so vai thép va déu duoc kiém tra sau khi
duc dé dam bao khong cé khuyét tat duc.

- Bén trong than may chira hé théng diéu khién, dong co cua truc
chinh va rat nhiéu hé thong khac.

- Yéu cau than may bao gom:

e Phai c6 d§ cung viing cao.

e Phai c6 cac thiét bi chdng rung dong.

e Phai c6 do 6n dinh nhiét.

- Muc dich phai dat duoc khi ché tao than may:

e Phai ddm bao do chinh xac gia cong.

o Dé may dé d& toan bod may, tao su 6n dinh va can bé‘tng cho may.
1.6.1.2 . Ban may

- Ban may la noi dé g4 dat chi tiét gia cong. Ban may c6 2 loai 1a ban
tinh va ban dong. V&1 ban dong, nho cé su chuyén dong linh hoat va chinh
x4c ctia ban may ma kha ning gia cong ciia may CNC duoc ting 1én rit cao,
c6 kha nang gia cong duoc nhing chi tiét c6 bién dang phc tap.

- Pa sb trén cac may CNC hay trung tim gia cong hién dai thi ban
may déu 1a dang ban may xoay duoc, c6 y nghia nhu truc thir 4, tha 5 cua
may. Diéu nay di 1am tang tinh van ning cho may CNC.

- Yéu ciu cta ban may la phai c6 do on dinh, cung ving, duoc diéu

khién chuyén dong mot cach chinh x4c.
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1.6.1.3 . Cum truc chinh

- La noi 1ap dung cu, chuyén dong quay cua truc chinh s& sinh ra luc
cat dé cat got phéi trong qua trinh gia cong.

- Nguén dong luc diéu khién truc chinh 1a céc dong co, cac dong co
thuong sir dung 13 dong co Servo theo ché do vong lap kin, bang céng nghé

sb dé tao ra tbc do diéu khién chinh xac va hiéu qua cao dudi ché d¢ tai nang.

Hinh 2.1: Cac vi du dong luc diéu khién truc chinh

1.6.1.4 CAc truc truyén chuyén déng

- Bing dan hudng: Hé thong thanh trugt din hudng c6 nhiém vy dan
huéng cho cic chuyén dong theo X, Y va chuyén dong theo truc Z cua truc
chinh.

- Yéu ciu cua hé thong thanh truot trugt phai thang, c6 kha ning tai
cao, do cung virng tot, khong c6 hién tugng dinh, tron khi trugt. Trén hinh 2.2

gidi thiéu dang bing dan hudng.
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Hinh 2.2: Bing dan huéng

- Truc vit me, dai dc:
= Trong may cdng cu diéu khién s, nguoi ta thuong st dung hai dang

vit me co ban d6 la: vit me dai oc thuong va vit me dai oc bi.

e Load 3x

Hinh 2.3: Truyén dong dang truc vit me, dai 6c

» Vit me dai ¢ thuong: 12 loai vit me va dai 6¢ co dang tiép xdc mit
con vit me dai 6¢ bi: 1a loai ma vit me va dai 6¢ ¢6 dang tiép xac lan.

- Cac xich dong:Tat ca cac duong chuyén dong dén timg co cau chap
hanh cia may cdng cu diéu khién sé déu dung nhitng ngudn dong luc riéng
biét, boi vay cac xich dong hoc chi con 2 loai co ban sau:

= Xich dong hoc tbc d6 cat got

= Xich dong hoc cua chuyén dong chay dao

- Viéc tinh toan thiét ké, ché tao dugc thuc hién theo modul hoa.
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- Théng thudng c4c Xich cit got bat dau tir mot dong co c6 tde do thay
d6i vo cap, dan dong truc chinh thdng qua mot hop toe d6 cb tir 2 dén 3 cép
do, nham khuéch dai cac momen cit dat trji s6 can thiét trén co s& toc d6 ban
dau cua dong co.
1.6.1.5 O chira dao, mii khoan

- Dung dé tich chaa nhiéu dao phuc vu cho qua trinh gia cong. Nho co
6 tich dao ma may CNC c6 thé thuc hién duoc nhiéu nguyén cdng cét got
khac nhau lién tiép vai nhiéu loai dao cat khac nhau. Do d6 qua trinh gia cong
nhanh hon va mang tinh tu dong hoé cao.

1.6.2 Thiét ké khung may, ban may va co cau chuyén dong cac truc
1.6.2.1 . Muc tiéu va yéu thiét ké

- Muc dich ctia may CNC can ché tao 1a phai gia céng duoc cac mau
trong gidi han kich thudc 600 mm x800 mm. M4y c6 kha nang phay tao dinh
hinh cac bién dang 2D, gia cong cac buc diéu khac ndi hodc chim theo thiét
ké, cat chir. Cu thé 1a dung dé khéc tranh, phu diéu tac phAm my nghé trén vt
liéu gd, nhua, phip, vat liéu phi kim (trir vat liéu da), c6 tinh ning tot, lam
viéc 6n dinh, dam bao méi truong sach. C6 kha nang tu dong hoda san Xuét, cu
thé: Chi can dua file do hoa vao may, cai dit thong s6 va nhan nat chay. Sau
mot thoi gian nhat dinh, may sé& cho ra san pham hoan chinh khong can sy can
thi¢p cua ngudi van hanh.

- Yéu cau cua may la phai co két cau viing chic, bén, dep, lam viéc
thuan tién.
1.6.2.2 Lwa chon vt liéu ché tao két cAu khung may

- Pé dap tmg duogc cac yéu cau viing chic, va can doi gia thanh vat
liéu khi san xuat hang loat may CNC thuwong mai, nhom tac gia chon nguyén

liéu ché tao khung may 1a thép C45.
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- Thép C45 1a gdm Fe va C, trong d6 ndng do cacbon cé trong thép 1a
0,45%, C45 duoc xép vao loai vat li€u c6 tinh cacbon trung binh, thuong
dugc dung thiét ké truc, banh riang, khung may...

- Thép C45 gbm cac loai sau:

= Thép mém (it cacbon): Thép mém c6 dd bén kéo vira phai, nhung lai
kha ré tién va d& can, rén. Thép mém sir dung nhiéu trong xay dung, can tim,
ren phoi...

= Thép cacbon trung binh: Co6 su can béng gitra do mém va do bén va
c¢6 kha chéng bao mon tét, pham vi tmg dung rong rii, 1a cac thép dinh hinh
cling nhu céc chi tiét may, co khi.

= Thép cacbon cao: loai ndy rat bén viing, st dung dé san xuét nhip, 10
x0, kéo thanh soi day thép chiu cuong do 16n.

= Thép cacbon ddc bi¢t cao: Dung trong cac viéc dan dung: dao cit,
truc xe hodc dau bua.
1.6.2.3 Thiét ké ban may

- Ban may la noi dé ga dat chi tiét gia cong. Ban may phai c6 do on
dinh, cung virng, dugc diéu khién chuyén dong mot cach chinh xac.

- Dé pham vi cua thiét bi gia cong trong gidi han 60cmx80cm, ban
may duoc thiét ké co kich thudc trong 10ng 1a 80cmx120cm, dugc ghép boi
cac tAm gang duc c6 do day 1a 1em. Trén mat phang cua ban may ¢ bd tri cac
ranh chd dé co thé bat vit cac vat lidu gia cong. Trén hinh 2.4 1a anh ctia mat

ban thiét ké.

Hinh 2.4: Mat phiang ban may
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1.6.2.4 Thiét ké truyén chuyén dong va ga lap déng co truc X.

- Chon bang dan huéng: Hé thong thanh truot din hudng cd nhiém vu
dan huéng cho cac chuyén dong. Yéu cau cta hé théng thanh trugt phai
théng, c6 kha nang tai cao, d§ clirng viing tét, khong co6 hién tuong dinh, tron
khi truot.

- Trén co s& kinh nghiém va khdo sat thyc tién, tac gia chon day dan
huéng 1a t6 hop ray truot va con truot tron. Pé hudng chuyén dong duoc cb
dinh, chinh x4c va cting viing, ta str dung 2 thanh dan huéng song song. Hinh

anh thanh dan huéng sir dung trong mé hinh dugc thé hién ¢ hinh 2.5.

Hinh 2.5: Biang dan huéng ray trugt va con truot tron

- Pay 1a thanh c6 nhiém vy dan huéng cho chuyén dong cia mii dao
theo truc X véi pham vi di chuyén trong bién d6 80 cm, vi vay do dai cua
thanh dan huéng phai nay phai 16n hon 80cm. Nhom tac gia da lua chon
thanh dan hudng co do dai 120cm c6 san trén thi truong.

- Truyén chuyén dong: Dé truyén chuyén dong, va chuyén dong quay
ctia dong co sang chuyén dong tinh tién cua truc X, ta sir dung co cau truc vit

me, dai 6¢. Trén hinh 2.6 thé hién anh cac co cu nay.
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Hinh 2.6: Truyén dong dang truc vit me, dai dc

- Ban v& thiét ké hé théng cua thanh truot vitme truc X thé hién ¢ hinh

2.7 va hinh 2.8.

jimmi)|
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Hinh 2.7: Ban v& mat canh truc X va dé may
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Hinh 2.8: Ban v& mat truc dién truc X va dé may

- Trén hinh vé thé hién dong co truyén chuyén dong va co cau vitme
dugc bd tri ¢ gitra, con 2 thanh dan hudng bd tri ¢ 2 bén, toan bo két cau
nham tao su tron chu, chac chin va chuyén dong chinh xac. Bé dap ung nhu
cau d6 chinh xac dat ra (0.01mm), ta chon truc vit me dai 6c TBI 12 budc 4
Xuat xtr Dai Loan, loai nay c6 truc 1a 12mm va budc ren 13 4mm.

- Anh thiét ké 3D cua truc X duoc thé hién ¢ hinh 2.9

Hinh 2.9: Hinh anh thiét ké 3D truc X
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1.6.2.5 Thiét ké truyén chuyén dong va ga lap dong cho truc Y.

- Phuong an chon bing din hudng va chon truc truyén chuyén dong
cling duoc sir dung giéng nhu véi thiét ké truc X, tic ta sir bang dan hudng 1a
ray trugt va con truot tron, con truyén chuyén dong ta st dung truyén dong
dang truc vit me, dai dc. Tuy nhién dic diém truc Y khac véi dic diém truc X
la tryuc Y ¢6 hanh trinh ngan hon (60cm) va chiu tai trong thap. Ban vé truc Y
duoc thé hién & hinh 2.10 va hinh 2.11, véi truc vit me dai 6c duoc chon

cling 1a loai TBI 12 budc 4.
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Hinh 2.10: Ban vé mat canh truc Y
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Hinh 2.11: Ban vé mat tryc dién truc Y

- Phuong 4n truyén chuyén dong 1a bd tri to hop dong co va vit ve &
giita, dong co duoc dé ¢ sat mép bén phai. Qua trinh chuyén dong dam bao
can dbi va chinh xac. Anh thiét ké 3D truc Y duoc thé hién & hinh 2.12.

19



Hinh 2.12: Anh thiét ké 3D truc Y

1.6.2.6 Thiét ké truyén chuyén déng va g4 lip dong co truc Z

- Ban vé thiét ké gia cdng mat canh va mat truc dién cua truc Z dugc
thé hién ¢ hinh 2.13. Pong co truyén chuyén dong truc Z dugc dat trén cung.
Toan bo co cau chuyén dong cua truc Z va co cau mii khoan duoc gan 1én

truc chuyén dong Y, toan bd co ciu nay dugc thé hién 3D & hinh 2.14.
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Hinh 2.13: Ban v& truyén chuyén dong cua truc Z
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Hinh 2.14: Anh co cau chuyén dong cua tryc Z gan trén truc Y

1.6.2.7 Ban vé tong thé
- Trén hinh 2.15 va 2.16 1a ban vé tong thé hé thong
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Hinh 2.13: Ban vé truyén chuyén dong cua truc Z
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Hinh 2.16: Ban vé& mat truc dién

- Anh thiét ké 3D cua két cdu co khi may duogc thé hién & cac hinh 2.17,
2.18 va 2.19.

Hinh 2.17: Anh 3D mit phai
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Hinh 2.18: Anh 3D mat trai

Hinh 2.19: Anh 3D mit sau
- Trén day 1a toan b thiét ké phan co khi cho may CNC 3 truc. Toan

bo céc ban vé chi tiét co khi déu duogc trinh bay cu thé tai phu luc cua bao céo.
1.6.3 Dao cit va dong co chuyén dong dao cit
1.6.3.1 Gia cong toc dd cao (HSM)

- Dé hoat dong cit dugc hiéu qua, ta lwa chon phwong an chuyén dong
cua dao cat 1a phwong an gia cong téc do cao.

- Cho dén nay trén thé gioi van chua c6 mot dinh nghia théng nhét cho
thuat ngir “Gia cong tdc do cao”. Theo Iy thuyét duoc Salomons dua ra vao
nam 1931 thi “Gia cong tc do cao la gia cong vai van toc cit nhanh hon van

1
A

téc cat khi gia cong truyén théng tir 5 dén 10 1an”. Vé sau ndy c6 them mot sé
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cach hiéu khac vé HSM nhu gia cong vai tée do truc chinh cao (high spindle
speed maching), gia cong voi budc tién 16n (high feed machining), gia cong
nang suat cao (high productive machining). Tuy nhién, cac cach hiéu nay chi
mang tinh tuong ddi vi mot téc do cua truc chinh dwge xem 1a nhanh ddi voi
loai vat liéu nay cd thé bi xem 1a cham véi mot loai vat liéu khac hoic duoc
xem 1a nhanh ngay hdm nay s& bi xem 1a binh thuong néu tc do cit dugc
nang lén trong tuong lai.

- Ngay nay, khéi niém thuong dugc nhac dén khi n6i vé HSM 1a :“Gia
cong toc do cao 1a phuong phap gia cong sir dung toc do truc chinh cao va
budc tién 16n véi lwong dich dao ngang nho va chiéu sau cat nho”.

- Uu diém va (ing dung cua gia cong toc do cao so véi gia cong truyén
théng, HSM ¢6 nhiéu vu diém sau:

= Téc do boc tach phdi nhanh

= Lyc cit thap

= Chét lugng bé mat gia cong tot

» Gia cong dugc vat liéu c6 do cang cao

= Gia cong duoc chi tiét thanh rat mong

= Khéng can tudi nguoi.

- Nho nhitng vu diém nay ma HSM dugc Gng dung ngay cang pho
bién trong hau hét cac linh vuc c6 lién quan dén gia cong co khi.

- May cat HSM phai dap tmg duoc nhitng yéu cau co ban sau:

Truc chinh ¢6 c6ng suat 16n va sé vong quay cao: > 20.000 v/ph
Tdc do xu Ii dix liu nhanh : 50-2000 block/s
Téc do truyén tai dit liu nhanh : 250 kbit/s

Dung luong luu trir I6n: > 50 MB

C0 kha nang ndi suy duong NURBS

Po cing vimg, d6 ddng tdm va kha ning 6n dinh nhiét cua truc chinh
cao
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e Co tuy chon lam mat xuyén qua truc chinh

e C0 kha nang doc trudc cau Iénh trong chuong trinh gia cong
1.6.3.2 Dao ciit

- Theo théng ké cua hdng dung cu cit Sandvik, c6 dén 80% — 90%
khéi luong gia cong HSM dugc tién hanh bang dao phay ngén hoic dao phay
cau duong kinh tr Imm dén 20mm. Hai loai dung cu cit nay ciing & dang
nguyén khéi hoic ghép manh nhung dic tinh hinh hoc va vat liéu 1am ra
chiing c6 su khéac biét dé pht hop véi cong nghé phay HSM.

- V& hinh hoc, dung cu cat HSM thuong duoc thiét ké dé gia cong voi
chiéu sau cit nho. Hinh dang va sé luong ludi cat ¢d thé dugc lya chon tly
theo diéu kién gia cong (cat vat liéu nao, thé hay tinh, phay phang hay hay
phay ranh ...) nhung quan trong 1 kich thudc cac ludi cat phai chinh xac dé
bao d¢am tinh can bang, han ché rung dong trong qua trinh cat. Mot sb loai con
duoc thiét ké 15 théng dé théi khi hozc dung dich 1am ngudi.

- V& vat liéu, hai tinh chat co ban cua vat liéu ding 1am dung cu cat 1a
d6 bén va d6 cirng ¢ nhiét d6 cao. Thép gi6 khong thoa man dugc hai yéu cau
nay nén hau nhu khong con duoc si dung trong gia cong HSM, thay vao do 1a
nhitng loai vat liéu carbide, gbm (ceramic), gom kim loai (cermet) va dic biét
la vat liéu siéu cung nhu CBN (cubic boron nitride), PCD (polycrystalline
diamond). Pic diém cua nhitng loai vat liéu nay 1a d6 cang cang cao thi cang
gion, chinh vi vay, cdng nghé phu bé mit duoc str dung rat rong réi trong ché
tao dung cu cit cho HSM. Su két hop giira vat liéu nén va 1ép pha da cho ra
doi rat nhiéu loai dung cu cit véi nhitng dic tinh riéng dap ung t6i da yéu cau
cit got. Cac hop chét thuong duoc ding 1am 16p phu 12 TiC (chéng mai mon),
TiN (chdng dinh lugi cat), TiAIN (chiu nhiét cao, cach nhiét tot)... Hai
phuong phap phu duoc st dung 12 ling dong vt chit bay hoi (Physical Vapor
Deposition — PVD) vai chiéu day lép phi 2 — 5 um va ling dong hda hoc
(Chemical Vapor Deposition — CVD) véi chiéu day 16p pha 5 — 10 pm.
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1.6.3.3 Pau g4 dung cu cit

- Pau g4 dung cu cat c6 nhiém vu giit chit dung cu cit va truyén
momen xoan cho nd trong qua trinh cit got. Yéu té quan trong nhat anh
huong dén diéu kién 1am viéc cua dau gé 1a sy can bing va né cang quan
trong hon trong cong nghé HSM vi khi quay & téc d6 cao (trén 8000 rpm), sur
rung dong s& anh huéng xau dén chat lugng bé mat gia cong va gay hai cho
truc chinh cia may.

- Hién nay pho bién hai loai dau ga 1a dau ga con (CAT, SK, BT) va
dau g4 HSK. Ta lya chon dau g4 HSK, cu thé 1a loai HSK E/F Series, 12 loai
duoc ding nhiéu trong cac may HSM vi nhing wu diém sau:

e Kich thudc nho gon, trong lugng nhe

e Tiép xuc véi truc chinh theo ca bé mat cdn va mat vai nén ciing viing
hon loai CAT & BT chi tiép x(c bang mit con

e CO két cdu rong 6m lay truc chinh nén lyc ly tdm sinh ra trong lic
truc chinh quay sé& cang giir chat truc chinh trong than cua nd va han ché tac
d6ng xau dén tryc chinh trong treong hop dung cu cat bi gay.
1.6.3.4 Ché do cat

- Ngoai toc do cao va budc tién 16n, diém khéc biét rd nét gitta HSM
va cac kiéu gia cong khac 1a HSM c6 luong an dao ngang va chiéu siu cat rat
bé dé giam lyuc cat va va dap. Ché do cat dua trén thuc nghiém véi mot sé loai
vat liéu va kiéu gia cong duogc cho trong bang 2.2 va bang 2.3.

- Vit liéu gia cong va vat liéu 1am dung cu cat khdng ngimg dugc
nghién ctu va ung dung. Piéu ndy dan dén viéc rat kho xac dinh duogc diéu
kién cit toi wu trong nhitng trudng hop gia cdng cu thé. Vi vy, trude khi gia
cdng HSM, thi ngoai viéc tham khao ché do cat do nha ché tao dung cu cét
dua ra, ta con phai tién hanh cat thi dé tim ra ché do cat phd hop nhat véi yéu

cau gia cong diéu kién hién co.
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- Mot diém khac biét nita so véi gia cong truyén théng 1a gia cong
HSM thuong khéng can tudi ngudi. Trong gia cdng truyén théng, téc do cat
cham nén co6 du thoi gian dé nhiét truyén tir phoi vao phéi, lam ting do ctng
cua phoi dan dén viéc can lyc cat 16n hon dé tach phoi. Nhiét luong 16n hon
lai duogc truyén vao phdi va quéa trinh nay ct tiép dién va phai dung dung dich
tudi ngudi dé ha nhiét @6 va day phoi ra khoi viing cat. Tuy nhién, trong gia
cong HSM, phan 16n nhiét s& duoc truyén vao phoi do do, chi can dung khi
nén thoi phoi ra khoi viing cit dé tranh hién tuong phoi bam trén dung cu cat
va bi cat lai mot lan nira.

Bang 2.2: Tc do cét va budc tién

Dao phay ngon WC phi PCD/ceramic Dao ghép manh ceramic/CBN/PCD
Phay thuéng [m/ph] [ HSM [m/ph] | Phay thuing [m/ph] HSM [m/ph]
Nhom > 305 3050 > 610 > 3628 (WC/PCD)
Mém 152 366 366 1219 (ceramic)
Gang - - a
Cirng 107 244 244 914 {ceramic)
Thuéng 107 366 366 610
Hop kim 76 144 213 366
Thép Khong gi 107 152 152 274
D4 cifng 65 HRC 24 122 i o s
91 (CBN/ceramic) 183 (CBN/ceramic)
Titan 38 61 46 91
Sigu herp kim 46 76 84 (wQ) 366 |ceramic)

1.6.3.5 Lwa chon ddng co dao cit

- Dua vao cac co sd trén, ta lya chon dong co dao cit véi toe do cao,
cdng suit co du thira so véi luc cat dé dam bao tinh cang cua dic tinh co.
Pong co dao cit duoc lya chon 1a dong co GDZ-80-1.5 cua ChangSheng voi
cong suat 1.5KW, dién ap 220V, 3 vong bi. Cac théng sé cia dong co nhu
sau:
Cong suat: 1.5KW
Dién ap: 220VAC ( Nbi v6i dau ra bién tan)
Dong dién: SA
Téc do tdi da: 24.000 vong/phut
Kich thuéc: Puong kinh 80mm. Chiéu dai 188mm
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e Dau kep: ER11

e Lam mat bang nudc
1.7 THIET KE PHAN BPIEN MAY CNC 3 TRUC
1.7.1 Y&u céu vé dién ciaa hé thdéng may CNC 3 truc

- Hé théng dién cua may CNC thiét ké phai dam bao duogc céc tinh
nang sau:

= /& mach dong luc: Can phai chon dugc cac dong co dam bao hoat
dong truyén dong chinh xac cac truc, ¢ kha niang thay doi toc do, dirng chinh
xac, khai dong nhanh, cé mé men lon.

= V& hé thdng diéu khién can dam bao:

o Diéu khién dong co budc véi tan sb téi da 25kHz.

o It nhat diéu khién sé 3 dong co budc.

o Do rong xung bé nhat 1a 12 ps.

o C6 hé thdng phim diéu khién bang tay cac truc

o Nhan biét dugc céc gidi han cua cac truc dé dam bao an toan.

o CO6 thé diéu khién tir c4c thiét bj ngoai qua giao dién 12C

o Gia cdng khic dugc céc vat lidu phi kim nhu gd.

1.7.2 Thiét ké, lwa chon cac dong co truyén dong

- Nhiém vu chinh caa cac hé truyén dong chay dao 1a chuyén d6i cac
lénh trong bo diéu khién thanh cac chuyén dong tinh tién hay quay tron cua
nhitng ban may mang dao hozc chi tiét gia cong trén may cong cu.

- Céc chuyén dong tinh tién 1a cac chuyén dong thang theo phuong ba
truc toa d6 cua khong gian ba chiéu, con cac chuyén dong quay tron 1a céc
chuyén dong xung quanh cac truc toa do nay.

- Chuyén dong chay dao 1a chuyén dong dich chuyén twong ddi gitra
dao va chi tiét theo mot phuong trinh xac dinh va phai dam bao duoc toc do

4
-

cat.
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- Truyén dong chay dao phai dam bao dich chuyén cua dung cu cit
theo quy dao va dam bao cac yéu td: bién dang duong cat, bién dang caa dung
cu cat va cac y8u cau chi tiét gia cong khac phai dat duoc, do d6 s& c6 cac
dong co khac nhau diéu khién chuyén dong cat.

- Hé truyén dong chay dao cua mot may cong cu CNC phai thé hién
duogc nhitng tinh chét sau day:

= C6 tinh dong hoc cao: néu dai luong dan bién doi, ban may phai theo
kip bién d6i d6 trong khoang thoi gian ngan nhat.

= C6 d6 6n s6 vong quay cao: khi cac luc can chay dao bién doi, can
han ché t&i muc thap nhéat anh huong cia né dén tée d6 chay dao, tét nhat 1a
khong anh hudng gi. Ngay ca khi chay dao toc d6 nhé nhat ciing doi hoi mot
qué trinh téc do 6n dinh.

= Pham vi diéu chinh sé vong quay 16n.

= Phai giai quyét dugc ca do phan giai kich thudc nho nhat

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

= He¢ théng diéu khién AC servo va dong co

= Hé¢ thdng diéu khién DC servo va dong co

= Hé thong diéu khién va dong co budc

- Trong c4c hé thdng truyén dong trén thi loai dong co duoc sir dung
nhiéu nhat 13 dong co budc, vi dong co budc ¢ nhidu wu diém nodi bat nhu
diéu khién thuan loi chinh x&c vi tri theo nhip budc va mach khién don gian.
Vi vay, nhém tac gia chon dong co budc cho cac chuyén déng chay dao theo
C4cC truc toa do 3 chiéu XYZ. Tiép theo, ta s& tién hanh chon dong co budc
cho truyén dong cua 3 truc.
1.7.2.1 Tinh toan ti sé truyén va chon dong co

- Ty sb truyén can dap tng ba yéu cau sau:
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= Do phan giai vé goc va tée do quay Trir trudng hop dic biét diéu
khién theo vi budc, do phan giai vé goc cia dong co budc cb dinh 1a a hoac
o/2 dbi véi diu khién ca budc va nta budc. (O d6 a 1a goc budc cho theo
catalog, vi du o = 1,8%). Do phan giai cua dbi twong diéu khién yéu ciu cao
hon nhiéu, chang han 0,06° (twong &ng véi 6000 budc trong mot vong quay).

= Goi ty sb truyén 1a Z, d6 phan giai cua dbi twong 12 0, ta phai chon

sao cho:
¢
=z (2.1)
Vi vi du trén ta phai co:
1.8
2= = 15 (2.2)

= Bo giam téc s& 1am giam téc d6 quay cua ddi tugng so véi toc do
quay cau dong co. Goi toc d6 quay cua ddi twong 1a VT, téc dd quay cua dong
co la Vy, ta phai co:

Vu>Z. Vs 2.3)

- biéu kién vé momen

= Trong truong hop tai quay trong mat phiang thang déng (truc quay
nam ngang) ma mat do trong luc khéng phan bé déu va déi xang qua tam (cé
nghia 1a trong luc cua tai c6 canh tay don so véi tam truc quay ludn thay doi)
thi phai lay momen tai (Mc) & gié tri cuc dai dé tinh toan.

= Néu truc quay thang dung, can cb giang can bang tai & moi phia theo
phuong nam ngang. Khi da can bang thi momen tai twong déi déu, trir khi
khaoi dong phai thém momen do ma sat nghi sinh ra.

= Trong moi truong hop quan hé momen déu phai thoa man:

Mo < Z. Mo (2.4)

Trong d6: M 12 gid tri 16n nhat cia momen tai;

M, la gia tri momen cuia dong co ng Véi tée do quay 16n nhat ma dong

co can phai dat trong hé truyén dong.

- biéu kién vé quan tinh quay
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» Quan tinh quay khéng phu thudc vao trang thai cua truc quay trong
khong gian (thang ding, nam ngang hay nghiéng bao nhiéu d¢6) ma chi phu
thudc vao khéi lwong va su phan bé mat do khéi luong so vaéi truc quay.

. Quan tinh quay ctia dong co tinh theo cong thic gan ding. Quan
tinh quay cua tai nhin chung phai tinh theo céng thic (2.4), néu khong dua
vao kinh nghiém va thir nghiém.

= M&i quan hé vé quén tinh quay can théa mén diéu kién:

Jr<4.u.Z° (2.5)
(J1 v Iy lan luot 12 quén tinh quay cua tai va cua dong co)

= Tur cac phan tich & trén, khi tinh toan ty sé truyén va chon dong co
can 1am cac budc sau:

Tur cong thac (2.1) Tinh Zpin.

Thay Zmin vao (2.5) dé chon Z, néu Zyi, théa man (2.5) thi lay Z, =
Zmin, NEU khONg budc phai 1ay Zo > Z i, thoa man (2.5).

T Z, thay vao dé tinh min (V) sau d6 chon Ve va min (Mo) tim
dong co co dic tuyén momen - tdc do thoa man (tra theo Catalog).

= Pdi voi dong co bude, vong diéu khién tir modun diéu khién ra truc
dong co 1a mach hg khdng cé héi tiép (truc dau khéng can gan may phat toc
hoic Encorder), nén dong co khong thé biét no co dap tmg duoc céc lénh ra
hay khéng. Khac phuc hién tugng trén cé hai cach:

= Liap Encorder vao dau truc dong co dé giam sat dé dich budc cua
dong co. Pay la phuong an ton kém nhung chic chan. Hién nay mot s hang
d3 ché tao dong co budc cb truc ho ca hai dau dé co thé lap duoc Encorder.
Péi voi hé diéu khién bam sat vi tri, ngoai Encorder lap ¢ dau dong co, con
phai lap Encorder ¢ dau truc cia ddi twong diéu khién dé giam sat duoc vi tri
cta dbi twong (co nghia 1 kiém tra duoc ca hé truyén dong cua hop sé, truc

o).
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» Tinh toan d6 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 céc lénh diéu
khién.

= Chon quén tinh tai tir 4 ¢én 10 lan quén tinh cua rotor dong co.

Vi hé chat lugng cao (chang han quay nhanh), ty s6 nay < 4.
Vi hé chat lugng vira phai, chon ty sé tir 4 dén 10.

» Chon kich thudc dong co:

Kich thudc dong co c6 anh hudong dén dac tuyén dong cua ca hé. Cac
yéu t6 can tinh dén 14 ma séat cua hé, quan tinh tai va hién tuong cong huong
I6n. Viéc can nhic nay nhin chung kha phac tap, cha yéu dya vao kinh
nghiém.
1.7.2.2 Théng sé dong co bwéc lwa chon

- Dua trén cac co s& Iy luan d3 trinh bay, nhom tac gia lva chon dong
co budc cho cac truc X, Y, Z 1a dong co budc 17SHD60600. Hinh anh cua
dong co duoc thé hién ¢ hinh 2.20.

- 17SHDG60600 1a dong co budc c6 momen luc 16n. Vi chiéu dai 60
mm va luc kéo cam két 1én dén 600 mN.m (trén thyc té cd thé dat dén 700
mN.m).

- Y nghia ghi trén nhan hiéu dong co nhu sau:

17: NEMA 17

SH: Hybrid Stepper Motor

D: 1 budc cua dong co 1a 1.8 do.
60: chiéu dai dong co tinh theo mm

600: luc kéo dong co tinh theo mN.m
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Hinh 2.20: Lya chon dong co budc diéu khién 3 truc X, Y, Z

1.7.3 Thiét ké, lwa chon hé thong diéu khién

- Tung truc caa may CNC duoc chuyén dong boi cac dong co budc,
cac dong co budc nay duoc cap nguon cong suat tir cac bo dieu khién dong co
(Motor Driver). Mdi t6 hop dong co va Motor Driver duoc diéu khién huéng
va téc do bsi mach diéu khién CNC CONTROLLER.

- Mach diéu khién phai c6 tinh ning giao tiép dugc véi may tinh thong
qua cong USB [8]. Toan bo chuong trinh va mau thi céng san pham duoc luu
trir va xuat phat lénh diéu khién tir may tinh. So do don gian hé théng diéu

khién may CNC duoc thé hién & hinh 2.22.

®
O,

Hinh 2.22: So db nguyén 1y diéu khién may CNC

Step/Dic | Motor E:Iri'u'er

Step/Dic | Motor Driver

CNC USBE
Controller

Step/Dir Maotor Driver

Step/Dic | Motor Driver

1.7.3.1 . Thiét ké, lva chon mach diéu khién trung tam

- Mach diéu khién trung tdm cd chirc nang nhan Iénh tir may tinh dé
diéu khién toan bo hoat dong caa hé thong, do vay mach phai c6 kha ning
giao tiép véi may tinh thong qua cong USB [7], thuc hién diéu khién cac dong
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co bude dé tién Ui ting truc cua may CNC, diéu khién dong co khoan thong

qua bién tan.

- Phan tir diéu khién trung tdm hé théng 1a vi diéu khién PIC 18F4550.

B& tri cac chan cuy thé ctia PIC18F4550 nhu hinh 2.24.

RCO/T10SO/T13CKI
RC1/T10SKVCCP2"/U0CE

[] ~— RC7/RX/DT/SDO
[ -—— RCB/TX/CK

° \ /
MCLR/VPP/RE3 — [] 1 = 40 [1 «<— RB7/KBI3/PGD
RAO/ANO =—[] 2 39 [] —— RB&/KBI2/PGC
RA1/AN1 -—=[]3 38 [] =——= RBS/KBI1/PGM
RA2/AN2/VREF-/CVREF =[] 4 a7z RB4/AN11/KBIO/CSSPP
RA3/AN3NAEF+ =——[]5 36 [] =— RB3I/AN9/CCP2(")/VPO
RA4/TOCKIVC1OUT/RCV -—=[]6 35 [J «——= RB2/ANS/INT2/VMO
RAS/AN4/SS/HLVDIN/C20UT =—=[] 7 34 [] =— RB1/AN10/INT1/SCK/SCL
REO/ANS/CK1SPP =[] 8 o 33 [] =—= RBO/AN12/INTO/FLTO/SDI/SDA
RE 1/ANG/CK2SPP -—=[] g § 32 [] =—— Voo
RE2/AN7/OESPP —=—[] 10 i 31 [] =———Vss
VDD ——= [] 11 ® 30 [] =— RD7/SPP7/P1D
Vss — =[] 12 O 29 [] =— RDE/SPPE/P1C
OSC1/CLKI —= [] 13 a 28 [] =—= RDS/SPP5/P1B
OSC2/CLKO/RA6 -———[] 14 27 [ =— RD4/SPP4
26
25
24
23
22
21

RC2/CCP1/P1A =—= [ 17 u RC5/D+/NVP
VusSs -—a 18 [] «—= RC4/D-/VM
RDO/SPP0O —=—e : 19 [] -—= RD3/SPP3
RD1/SPP1 —=—-=[]20 [} -— RD2/SPP2

Hinh 2.24: So d6 khéi chic niang cac chan PIC 18F4550

- CA4u hinh PIC 18F4550 gom co:

= 5 port xuat/ nhap.

= C6 13 kénh chuyén d6i A/D

= C0 port giao tiép song song
1.7.4 Tinh toan d chinh xac gia cong

- Céc truc X, Y déu lua chon cung loai vitme dai 6¢ va cung loai dong
co bude nén d6 phan giai va budc dich chuyén trén 2 truc toa d6 X va Y 1a
giong nhau.

- Do chinh xac hay budc dich chuyén dugce tinh nhu sau:

= Do tryc vitme dai 6c c6 budc ren 1a 4mm, nén néu dong co budc
quay hét mot vong thi s& di chuyén truc toa d6 di mot quing duong 1a a=4
mm.

= Pong co bude dugc lua chon 13 loai dong co vai goc dich chuyén 1
budc 1 1.8° nén @ quay hét mot vong thi sé xung diéu khién dua vao dong

co bude 1a 360/1.8=200 budc (véi ché do ca budc). Trong thuc té, ta diéu
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khién dong co & ché do nira budc, nén mdi lan cap xung dich chuyén 1a dong
co quay 0.9% Tu day ta tinh dugc quing duogc dich chuyén & céc truc toa do
mdi khi cap xung 1a 1=a/400= 4/400=0.01mm.

1.7.5 Hé théng bao vé

- Hé théng bao vé bao gém: mach bao vé qua tai, mach bao vé gidi
han hanh trinh di chuyén cua cac truc toa d6 va bao vé dirng khan cap.

- V& bao vé qué tai: ta st dung aptomat. Aptomat 1a khi cu dién ding
dé dong ngat mach dién (Circuit Breaker), c6 cong dung bao vé qua tai, ngan
mach, sut ap..

- Maét aptomat gém nhitng bo phan chinh nhu sau:

= He¢ thong tiép diém, hé thong dap ho quang, hé théng truyén dong,
Co cau bao vé va can gat bang tay.

= C0 3 loai aptomat chinh nhu sau:

o Loai dong cuc tiéu: N6 tu dong ngat mach khi dong dién trong mach
nho hon dong dién chinh dinh Icd. Khi I < 14, luc dién tir cua nam cham dién
1 khong du suc gitr ndp 2 nén luc kéo cua 10 xo 3 sé& kéo tiép diém dong ra
khoi tiép diém tinh, mach dién bi ngat.

o Loai dong cuc dai: Aptomat loai dong cuc dai tu dong ngat mach khi
dong dién vuot qua tri s6 dong chinh dinh o4 khi 1>l lue dién tir caa nam
cham dién 1 thang luc can 16 xo 3, nip 2 bi kéo 1am mau giita thanh 4 va don
5 bat ra, 10 xo ngit 6 kéo tiép diém dong ra khoi tiép diém tinh, mach dién bi
ngat. Aptomat dong cuc dai ding bao vé mach dién khi bi quéa tai hoac ngan
mach.

o Loai thap ap: N6 tu dong ngat mach khi dién ap U giam xuéng duéi
muc chinh dinh U.g. Néu U < U, Luc dién tir cia nam cham dién 1 ¢6 cudn
day méc song song véi ludi giam yéu hon luc kéo cua 10 Xo 3 nén mau giira

thanh 4 va don 5 bat ra, 10 xo 6 kéo tiép diém dong roi khoi tiép diém tinh,
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mach dién bi cit. Aptomat dién ap thap ding dé bao vé mach dién khi dién ap
sut quéa thap hay khi mat dién ap.

- Tinh toan chon CB: Trudc khi chon CB ching ta phai tinh toan dong
chay qua CB binh thuong 13 bao nhiéu, dong dién qua tai (néu c6), dong dién
ngan mach trén hé théng. Viéc tinh toan nhu vay s& gilp cho chiing ta an toan
hon khi van hanh ching.

- Luva chon CB:

Udmcs = Udmiuei

lames = Tt

lcames = In

Trong d6: Ugycg: Pién ap CB chiu dugc.

Udmiusi: Pién ap ludi.

limes: Dong dién CB chiu duoc.

l:: Dong dién tinh ton cua thiét bi.

leames: DONG cét cua CB

Iy: DONg ngan mach (tir diém ngan mach trg vé nguon)

- Tong cbng suat dién cia may CNC la 1,5KW, véi dién &p 1 pha la
220V, ta tinh duoc Itt nhu sau:

I = 1500/220 = 6.8 (A)

Thong thuong chon lgmes = (1.2 — 1.5) Iy
Thuc té ta chon: lymeg = 1.5 X 9.5 = 10.22 (A)

- Vay ta chon aptomat mét pha la 15A, véi dién ap dinh muc la 220V,
va 1a loai aptomat dong cuc dai. CAu tao bén trong aptomat dwoc thé hién ¢
hinh 2.31 va nguyén ly hoat dong cua aptomat loai dong cuc dai dugc thé hién
& hinh 2.32
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Hinh 2.32: Nguyén ly hoat dong aptpmat loai dong cuc dai

- Bao vé giéi han hanh trinh di chuyén cac tru toa do: Ta st dung cam
bién tiém can, tac cam bién s& tra vé mac tich cuc khi phét hién mot vat thé
dén gan.

- Pé cac truc toa do di chuyén trong cac gii han co khi cho phép, tai
mdi mot diém cua gisi han, bd tri mot cam bién tiém can. Khi hanh trinh &
C4cC tryuc t6i diém gidi han, cam bién tiém can sé& tra vé muc logic tich cuc, dua
tin hiéu vé& mach diéu khién trung tdm. Mach diéu khién trung tam s& diéu
khién khéng cho phép chuyén dong & cac truc vuot qua cac gidi han nay.

- Chon cam bién tiém can ma sé PRD Series, ¢ hinh dan nhu hinh
2.33

Hinh 2.33: Cam bién tiém can bao vé gioi han hanh trinh cac truc

- Cam bién tiém can trén co6 cac vu di€ém sau:

= Cam ung tu khoang cach dai, do tin cay cao.
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= Cai tién chdng nhiu boi IC dugc thiét ké riéng biét

» C6 mach bao vé nbi nguoc cuc nguén

= Co6 mach bao v¢ qua ap

= Co6 mach bao v¢ qua dong

= Tudi tho dai, do tin cdy cao ddi v6i hoat dong don gian

» C6 thé kiém tra trang thai hoat dong boi chi thi LED D6

= CAu trac chong thim nudc IP67

= Pugc Gng dung rong rdi dé thay thé cho cong tic cuc nho, cong tic
gi61 han

- Cam bién tiém cén nay c6 2 dau day dé d4u ndi véi mach diéu khién
trung tam. Mot dau duogc ndi voi chan chung vo1 cac cam bién khac, mot dau
dau véi riéng ré dé nhan biét dugc ting diém gidi han.

- Bao vé khan cip (emergency): Trong trudng hop co su ¢b nghiém
trong, khan cip, ta phai ngit toan bo hé théng dién ngay lap tac, khi do ta sir
dung nat ding khan cip.

- Nut ding khan cip voi nguyén 1y hoat dong 1a tiép diém thuong
dong dé thong mach dién cho hé thong hoat dong binh thuong. Khi tac dong
(4n nut), tiép diém thuong dong nay s& hd mach, ngit toan bd hé thong dién
cuia may, may s€ dung hoat dong ngay lap ttrc.

- Hinh anh nit dung khan cép duoc chon thé hién & hinh 2.34

Hinh 2.34: NGt ding su ¢b khan cap

- Bao no1 mat an toan: NO1 mat an toan la su chua dinh no1 dién cac bo
phan cua thiét bi dién vo1 h¢ thong ti€p dat (tiep dia) dé dam bdo an toan cho

nguoi st dung khi cham vao.
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- Dé tiép dia, ta dung day din dién ndi cac thiét bi dién véi dat (dung
thanh kim loai dén dién tot cam siu trong dét), khi cac thiét bi dién bi hong
cach dién ro dién ra vo thiét bj thi lap tirc dong dién ro nay s€ chay Xuéng dat
dé bao vé cho nguoi st dung thiét bi khong bi dién giit.

1.8. NGHIEN CUU, UNG DUNG PHAN MEM PAP UNG YEU CAU
TRONG PIEU KHAC GO 3D
1.8.1 . Y&u cau va lya chon céng nghé cia phan mém

- Phan mém phai dam bao gia cong dugc san pham tir cac tap tin ma
tiéu chuan G (vi du nhu *.nc), cac duong gia cong khac nhu: SW, UG, PW,
va tir cdc phan mém khac dé tao ra cac duong chay dao.

- Phan mém phai c6 cac nat bat dau (start), két thdc (stop) va tam
ding (pause), va mé rong cd thé nhan biét va gia cong cac ma mo rong G sau:

- G40, G41, G42
- G43, G49
- G54, G59.3

- Cac ma G trén day duoc tao ra tir cac phan mém SolidCAM,
MasterCAM, ArtCAM, Vectric.

- Ngoai ra phan mém con phai nhan dugc cac File (tép) dang:

= Toolpath from DXF files

= Toolpath from PLT/HPGL files

= Timport toolpath from image files

= Toolpath from NC-Drill (Excellon) files

= Toolpath from Gerber (RS-274X) files

= Toolpath simulation

- Phan mém phai c6 kha ning ty dong diéu khién ché tac san pham, tu
dong do va hién thi vi tri di chuyén cac truc.

- Phan mém chay diéu khién dong thoi cho 4 tryc, tan s dau ra Ién

dén 25K, hoac diéu khién riéng r& 4 truc tan sé dau ra téi da 100K Hz.
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- Phan mém cé kha ning diéu khién dugc tdi da 4-truc va diéu khién
tdc @6 truc chinh, kiém soét chuyén doi, diéu khién nuédc lam mat, diéu khién
phun.

- Tat ca céc tinh ning cua phan mém duoc dugc hd tro tly chinh tir
cac phim tat ban phim.

= Phan mém hd trg breakpoint (diém dung) tiép tuc chirc ning khic
khi tam dung;

= Phan mém cd nhan biét dugc cam bién x4c dinh gidi han caa hanh
trinh

= Phan mém phai hd tro giao tiép véi mach diéu khién théng qua cong
may tinh thong dung va phé bién nhat hién nay l1a cong USB.

= Phan mém diéu khién cac dong co budc & céc truc theo phuong phap
ca bude, dong thai phai diéu khién duge hudng quay cua cac dong co.

- C6ng nghé ché tao CNC da duoc nghién cau manh mé trén thé gioi.
Vi vay rat thuan lgi cho viéc luya chon cac phan mém diéu khién. Mot vai
phan mém diéu khién dién hinh co trén thi truong hién nay Ia phan mém
Mach3 caa hang ArtSoft va phan mém USB Controller caa hang PLANET
USB CNC phét trién. Trong d6 phan mém USB Controller c6 vu diém vuot
troi 1a dé cau hinh, d& diéu khién, van hanh va kiém soat dugc cé4c tin hiéu vao
ra day da. Vi vay nhom tac gia lva chon phan mém USB Controller dé diéu
khién cho hé théng CNC caa minh.

1.8.2 Piéu khién théng qua giao dién phan mém d lwa chen

- Giao dién chinh ctia phan mém diéu khién dugc hién thi ¢ hinh 2.35
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Hinh 2.35: Giao dién chinh phan mém diéu khién

- Toan bo dur liéu va trang thai hoat dong trong qué trinh thuc thi G-
Code cua hé théng duoc hién thi trén giao dién chinh. Giao dién duoc thiét ké
dé hiéu va dé thao tac. C6 rat nhiéu chirc niang diéu chinh c6 thé duoc thuc
hién thdng qua nat trén man hinh hoac dung phim néng (hot-keys).

- Trong man hinh chinh ¢6 7 ving chac niang khac nhau. Mdi viing
déu chira cac thong tin nhat dinh trong qua trinh thyc thi ma G:

» Bang chuong trinh vi tri hoac trang thai (Position/State/Program
panels).

= Chuong trinh hién thi (Program visualization/preview).

Bang mé G (G-Code panel).

Bang sb liéu nhap bang tay (Manual data input (MDI) panel).
= Danh muc va cdng cu (Menus and toolbars).
Thanh tiéu chuan (Status bar).

= C4c chirc nang viét tat (Function shortcuts. )

Sau day ta s& nghién ctiu chi tiét ting ving chéc niang trén.
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1.8.2.1 Panen vi tri (Position panel)
- Bang vi tri (Position panel) hién thi trang thai léch (active offsets) vi
tri va téc do6 cia may. Trén bang nay ta cé thé dir dung cac nat Jog dé di
chuyén bang tay dé may vé vi tri mong mudn. Trén bang nay ciing c6 thanh
truot cai dat tée do, cac & dang check box (hop kiém tra). Cac ché do khi chon
cac check box nhu sau:
- Offset:
+ W- Working offset (B¢ Iéch lam viéc)
+ T - Tool offset (Céng cu do Iéch)

+ M - Matrix transformationa (Ma tran chuyén dbi)

Criffsaet LB rA
| =c - O . 00000
| = - O _. 00000
| = - O . 00000

|SPD: o - OO

| owmo - AO000 - OO

- LS
- ~d .
o
- —
-
. il -
= =

| oo - 2000 (. OO0

- (=

Hinh 2.36: Position panel.

- Vi tri may (Machine position:)

= Hién thi vi tri hién tai caa may. Néu 6 offset (46 léch) duoc tich thi
cac gia tri cua no s& duoc hién thi. Ngudi sir dung ¢ thé nhap gié tri moi, gia
tri ndy co thé str dung 1am gia tri khoi tao cua vi tri ban dau. Mdi 6 toa d6 déu
c6 nat nho & trude dé cai dat gia tri khoi tao cua vi tri ban dau 1a khdng. Gia

tri khoi tao ndy sé& lam thay ddi truc tiép gia tri toa do tuyét ddi cua toa do vi
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tri. Néu toa do tuyét ddi thay doi ty dong va chinh stra theo cam bién bi tri thi
né co thé suat hién sy sai khac.

- Hién thi téc d6 (Speed display):

- Hién thi toc @6 hién tai cua may theo phut.

= Nut Jog: Click va giir miii tén Jog 16n (phia ngoai) sé& diéu khién cac
truc chuyén dong lién tuc. Miii tén nho hon (¢ gan gira) s& diéu khién céc

truc chuyén dong timg buéc mot. Mdi budc

c6 thé ting bang cach diéu chinh, cai dat boi oo =
nut tha, canh 6 hién thi téc do. moas- Absoilute
= Tdc do dat (Speed set): i 22 e

Mist Uk rrowew
Spindle Stoppaed

Hién thi gia tri tbc do6 dat. Néu 6 | =27

check book duwgc danh dau thi“speed | X

wWork oOfFff=s=et

- OO0
- O
- O
- DO
- O
- O
- DO
- O
alse

. ~ s -7 . ~ work offsetc ¥
override” s& dugc kich hoat, gia tri s€ dugCc | werx err=e= =
Tool offset =

MTooooo0o00

diéu chinh nhap vao bang thanh truot ¢ phia | ~===7-==
rlgll“l_

Tool

dudi.

1.8.2.2 Bang trang thia (State panel) Hinh 2.37: State panel
- State panel hién thi loat thong tin
lién quan dén thong sb hoat dong va thiét lap. Céc théng tin tham chiéu dén
trang thai hién tai cia may va trang thai cia chuong trinh mé phong.
- Céc thong tin trong bang gém:
= Units (Pon vi): Minimet hoac inch
= Plane (truc): XY, YZor ZX
= Mode (ché dd): tuyét ddi hoidc twong ddi (absolute or relative)
= Speed (téc d9): Toc do hien tai
= Feed (phan hoi): Gia tri tbc d6 phan hd
= Traverse: Gié tri tbc do chuyén dong
= Flood (nwdéc 1am mat): chon ché do bat hoic tat
= Mist: on/off
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= Spindle (truc khoan): Huéng va toc do

» Axes: truc toa do tham chiéu

= Work Offset: Gia tri do 1éch lam viéc

= Tool Offset: Gia tri d6 léch céng cu

= Absolute: Chuyén dong tuyét doi

= Tool: Cong cu

= Name: TénShape: Hinh dang cdng cu

= Diameter: Thong s cong cu

= Tool Offset: B léch cdng cu tir ban cong cu
1.8.2.3 Bang chwong trinh (Program panel)

- Bang Program panel hién thi cac thong tin vé chuong trinh dang hoat

dong. Céc thdng tin hién thi bao gom

= Name: Tén chuong trinh.

= Units: Pon vi str dung trong bang. . S
uUunits Millimeters

= Min/Max: Gia tri cyc tiéu va cuc dai | ==~

2 O o OO
M as = 23 . OO
M W (m P n lm Y
trong chuong trinh. rax 52,900
i . r—1§.x = S . 000
= Min Feed, Max Feed: Gia tri cuc | M7 = 0-000
mMin Feed X 7 oo 200
tieu va cuc dai cho chuyén dong phan hoi. o 27 as
r.1.§|.x Feed W 23 . 000
» Length: Do dai xung ring cua Maw coea = o oo
Min Feed A (o JLs I
= Time: Thoi gian uéc tinh dé thyc thi | U252 ° Ceoe aaa
chwong trinh Hinh 2.38: Program panel

= Time (O): Thoi gian udc tinh dé thuc thi chuong trinh néu st téc do
“speed override”
1.8.2.4 Hién thi chwong trinh d6 hoa

- Hién thi hinh anh 3D cta may, céng cu va budc di, hinh 2.39 thé

hién mot vi du vé hién thi d6 hoa.
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Hinh 2.39: Hién thi db hoa

1.8.2.5 Bang hién thi ma G

S
- Bang hién thi ma G hién thi cac 4 z 5.000 11 _ 5
dong ma G dang thuc thi. V&i cac ky st Tengrs st .
hiéu nhu sau: o recop e T
= Dong mau do thé hién tam g
dung. Phan mém thyc thi chuong trinh ot salpatihepurs
tam dimg tai dong néy. 14: x 36 746 ¥ 7 523
= Mau do t6i thé hién sb dong. vs.763 E
= Dong véi ky hi¢u L thé hien 1a I8 ¥ 3% yem o
tang toc. i wirplgor et i
= Dong véi ky hiéu 4 thé hien 1a ke uiin i
giam e
= Dong véi ky higu U thé hien | pnr 2 40 Bang hién thi ma G
tang toc va giam tic.

= DOng véi “.” thé hién da bi x6a

= DONg véi “x” thé hién da duoc bo qua
1.8.2.6 Bang nhap dir liéu dau vao bang tay (MDI)

- MDI 1a hop nhap dir liéu (text box) dau vao, cho phép diéu chinh ma
G. Vi du néu nhap X10, Y10, s& diéu khién chuyén dong may téi vi tri nay.
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CHUONG 3.

THI CONG, LAP PAT VA CAN CHINH MAY CNC 3
CHE TAC SAN PHAM MY NGHE

3.1 LAP RAP, CAN CHINH CAC KET CAU CO KHi

- Trén co s& cac ban vé thiét ké co khi caa may & chuong 2, thuc hién
thi cong lap rap, cin chinh cac két cdu co khi ciia may nhu sau:
3.1.1. Cin chinh mit phiang lip dwong din hwéng (Linear guide way)

- Muc dich cua phan can chinh nay 1a lap dit Linear guide way that
phing (vai sai s6 ~ 0,02/1000), ddng thoi kiém tra do thang va do phing caa

bé mat bét linear guider way dam bao yéu cau ky thuat [1].

Hinh 3.1: Khung dé cua may

3.1.2. Lap 2 song truot
3.1.3.  Chuén bi linh kién
- 2 song trugt HWIN RGH 45HA 2R 1200 ZB UP |1 KK
- Phién ty song truot
- Bu l6ng M12x1.75xL.35-40 momen van:
Ma = 1200 Kgf-cm ( Hiwin)
Ma = 1200 Kgf-cm ( Rexroth)
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Ma = 1400 Kgf-cm ( Schaeffler)

- Bu I6ng van phién ty song trugt M6x1xL20 Ma = 140 kgf-cm
3.1.4. Quy trinh lip 2 séng trugt

- Muc dich: Lip 2 séng truot sao cho cac mit trén cua Block di
chuyén déng phang véi nhau. Cac mat bén cua block di chuyén trén 2 mit
phang song song vai nhau.

- Céch lap:

= Coi song truot trai 1a song truot chinh, ta s& lap song truot phai theo
séng truot bén trai. Gom cac budc sau:

o Budc 1: it séng truot tri vao vi tri 1ap ghép trén bé may. Lap long
23 con bu 16ng M12 vao sbng truot.

o Budc 2: Bat 23 phién ty vao séng truot. Bat M6 vao phién ty, ding
ca 18 luc chinh sao cho phl hop, tuan tu vin tir con bu 16ng tir 1 d&én 23 theo
sb 16 sau d6 van tir con 2 dén 22 theo sé chan vai Momen vian: M = 0,4Ma
(1an 1), M=0,7Ma (lan 2), M = 1Ma (lan 3)

o Budc 3: Sau khi vin chat cac phién ty dé dam bao cho séng truot da
ty vao vai cua bé. Ta bat dau van chat cac bu 1ong M12 ciing tuan tu nhu trén.

o Budc 4: it thude da 1én cum cin chinh. Dung dong hd so dit 1én
block cua séng truot trai, do 2 vi tri dau va cudi cua thude theo 2 phuong.
Can chinh sao cho 2 vi tri nay dé dong hd so bang khong. Khi d6 dam bao
thudc da duoc can chuan. Cho cac block di chuyén doc theo séng trugt va
kiém tra xem déng ho so c6 bi chénh léch nhiéu khong, thudng cac may yéu
cau do thang cua séng truot 1a dudi 0,01/1000mm (phu thudc tay loai sdng
trurot). Néu tai vi tri nao ma khong dam bao yéu cau thi ta 16i long phién ty va

xiét bu 16ng tai vi tri d6 véi Momen = Ma +/- 10%Ma.
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Hinh 3.3: Lip dit séng truot 1

o Budc 5: Bat séng trugt phai. Tuan ty nhu Budc 2 va bude 3. Sau d6
dung dong hd so tai 2 vi tri khi bat séng truot trai di so. Ta do va cin chinh
nhu bude 4 dam bao do thang 0,01/1000mm.

)|

Hinh 3.4: Lap dit séng truot 2

3.1.5. Cin chinh cac truc va dao cit
3.1.6. Can chinh dao cit véi spin (truc)

- Pau tién dung 1 thanh thép gi6 (thang va tron) kep vao colec, sau do
dung dong hd so va can chinh phan xa colet nhat va phan gan colet nhat dé
dam bao dao dong tam vai colet.

- Néu ta dung spin cd colet sin thi c6 thé bo qua budc nay.
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3.1.7.  Can chinh spin véi truc z

- Sau khi hoan thanh buéc 1, ta van giit nguyén vi tri déng ho so va
cho truc Z chay tir dau nay dén dau kia hanh trinh dé xem spin va Z Iéch nhau
vé hudng ndo va bao nhiéu rdi tién hanh can chinh. Ct tuan ty nhu thé cho
dén khi d6 léch giira 2 dau vao khoang 0.05 dén 0,1mm 1a dat (hanh trinh truc
Z ngan va chi di chuyén 18n xudng nén c6 thé sai s6 chap nhan & mic cao hon
tuy nguoi st dung)
3.1.8. Can chinh truc z véi trucy

- Hoan thanh xong budc 2 va tién hanh ga truc Z 1én Y. Sau khi g
xong ta dé dau do cua déng hd so 1én thanh thép gi6é theo phuong song song
véi truc Y. Cho truc Z chay 18n chay xudng dé xac dinh do léch cua Y va Z 1a
bao nhiéu d0, sau d6 can chinh 2 dau dén hét muc co thé (cang it cang vuéng

gac).

Hinh 3.5: Can chinh truc Z véi truc Y

3.1.9. Can chinh truc y va truc x

- Vi day 1a may két cau kiéu H nén ta thuong can chinh Y theo X chu
khdng can chinh X theo .

- Sau khi can chinh xong ¢ budc 3 thi tién hanh Iap truc YZ 1én may,
may da c6 ban va truc Z.

- Ga 1 miéng gd cao khoang 5 dén 7cm, dai khoan 10cm2.
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- Thay thanh thép gi6 bang 1 dao end mill va tién hanh phay tim g6
theo truc X. Phay xong ta ga I&n phan vira phay 1 cdy thuéc é ke dong thoi

kep dong hd so 18n truc Y. Dat dau do 1én thanh thude @ ke va tién hanh cho

chay truc Y dé biét Y va X léch bao nhiéu dé can chinh, phan nay tuong ddi

~E

quan trong nén can chinh cang chinh xac cang tot.

Hinh 3.6: Céan chinh truc Y véi truc X

3.1.10. Cén chinh z véi x hoac z véi bat ban

- Sau khi xong budc 4 ta tién hanh phay miéng gd d6 theo phuong truc
Y, bay gio miéng gd da co 2 mit vudng goc nhau (budc 4).

- Kep dong hd so 1én Z va dit dau do 1én 2 canh vira phay cho Z chay
Ién xudng dé xac dinh dao dang léch vé huéng nao va léch bao nhiéu dé tién

hanh can chinh.

Hinh 3.7: Can chinh Z voi Y
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- Sau khi lap dit can chinh chinh xac céc truc, budc tiép theo di kiém
tra co cau chap hanh.
3.2.  THI CONG PAU NOI VA CAU HINH PHAN PIEN
3.2.1. Mach diéu khién trung tam

- Mach diéu khién trung tdm c6 chirc nang nhan Iénh tir may tinh dé
diéu khién toan bo hoat dong cua hé théng nhu: didu khién cac mach driver
dong co budc, diéu khién dong co khoan thong qua bién tan. Hinh anh mach

diéu khién trung tam duoc thé hién & hinh 3.9.

Hinh 3.9: Mach diéu khién trung tam

- Chi tiét cac cong két ndi cua mach diéu khién: dugc thé hién ¢ hinh

- - i i E < o
= »
o
Mach cap ngudn oy >

cho hé théng 1 |

| —
[Cong tac gici h;ng | L
l el . - Diéu khién dong
! EEEE < | - l!l co khoan théng
)

3.10.

qua bién tan

iﬁ =

Cac dau ra diéu
khién s6

Céng USB G B Mach didu khién hé
H @ thong bang tay

Hinh 3.10: Chi tiét cac cong két ndi va cac nit cua mach diéu khién
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- Céc cong va giac két ndi gdom:

= Giac 2 chan nhan ngudn nudi cho mach diéu khién: Giic nay ding
dé ddu ndi ngudn cung cip cho cum mach céach ly quang. Néu ta khong si
dung céc cong tic gioi han va nat dirng khan cap, cé thé bo qua khéng can
dau ndi nguon nay.

= Day cong tic gidi han hanh trinh cua cac truc X, Y, Z: Cac chan tir 1-
6 lan luot c6 chirc ning 13 gidi han cua cac truc X+, X-, Y-, Z+, (Z-), Y+.
Khi dau ndi yéu cau can dau song song véi cac cong tac hanh trinh véi cac tu
100nF dé tiang tinh khang nhiéu.

= Giac 2 chan két ndi véi nit dirng khan cap emergency: tiép diém nGt
dirng khan cap nay la tiép diém thuong dong dé ting kha nang kip thoi va dap
ung dugc tinh tin cay.

= 4 cum gidc 3 chan diéu khién driver dong co buéc, chirc ning cua
cum 3 chan diéu khién nhu sau: Chan 1 diéu khién huéng DIR, chan 2 cung
cap dién thé A nét (anode) chung hoic Ka tét (Cathode) chung cho cac chan
diéu khién (chon Anode chung hay Cathode chung phu thudc vao jum), chan
3 cung cap xung diéu khién dong co budc véi chi ky xung nho nhat la 12us
PUL+, PUL- va DIR.

= Cum gidc 5 chan diéu khién dong co gia cong (dong co khoan) thong
qua diéu khién bién tan.

= Cong cam cap két ndi véi mach diéu khién bang tay: Khi két ndi véi
mach diéu khién bing tay c6 thé diéu khién tién IUi ting truc toa do X, Y, Z.
Chtic niang cu thé c4c chan ¢ gidc nay nhu sau:

o Chan 1: X-, quay nguoc truc X

o Chan 2: X+, quay tién truc X

o Chan 3: Y-, quay lui truc Y

o Chan 4: Y+, quay tién truc Y

o Chan5: Z-, quay lui truc Z
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o Chan 6: Z+, quay tién truc Z

o Chéan 7: A-, quay lui truc A

o Chan 8: A+, quay tién truc A

o Chéan 9: GND, chan mat

o Chan 10: 5V, chan nguén

o Chan 11: RST, nit phuc hoi (reset) hé thng

o Chan 12: Chan phan héi toc do.

o Chan 13: S, hé thong dén

o Chén 14: P, dén ngudn

o Cong két ndi véi may tinh thdng qua USB.

o Ngoai ra con c6 cum giac cam 6 chan diéu khién duogc 3 thiét bi s6,
cac thiét bi nay c6 thé st dung dé diéu khién hé thong bom nudc 1am mat hay
quat gio...

3.2.2. Bo Diver diéu khién dong co buéc

- Mach driver diéu khién déng co budc 1a mach diéu khién va cung
cap cbng suat dé quay cac dong co budc, truyén chuyén dong cho céc truc
chuyén dong X,Y,Z ciia may CNC. Mach driver diéu khién dong co buéc yéu
cau phai chac chan, tin cay, cung cip dong dién du cho dong co budc hoat
d6ng. Anh driver diéu khién 01 dong co budc dugc dong trong mot vo hop
chic chan thé hién & hinh 3.11.

#ISUMTOR ELEC poniaiison

2PH MICROSTEP DRIVER

Hinh 3.11: Hinh anh dong hop mach driver dong co budc
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- Mach diéu khién dong co budc nay cé thé dung cho céac loai dong co
budc: 42/57/86 2pha hoic 4 day, cd dong tai 1a 4A/42VDC. Thong sb cua
mach nhu sau:

= Ngudn dau vao 13 9V - 42V.

= DONg cap tbi da 1a 4A.

= Ngb vao c6 céach ly quang, tdc do cao.

= Co tich hgp do qua dong qua ap.

- Cach dau ndi va diéu khién:

= DC+: N6i voi nguon dién tir 9 - 40VDC

= DC-: Dién ap (-) &m cua ngudn

= A+ va A -: N6i vao cap cuon day cua dong co budc

= B+ va B-: Nbi vai cap cuon day con lai cia dong co

= PUL+: Tin hiéu cip xung duwong diéu khién téc do (+5V)

= PUL-: Tin hiéu cap xung am diéu khién téc do (-)

= DIR+: Tin hiéu cap xung duong diéu khién huéng (+5V)

= DIR-: Tin hiéu cap xung am diéu khién hudng

= Tin hiéu cho phép hoat dong ENA+ va ENA —

- Khi str dung ta cai dat cuong do dong dién phu hop cho cac ung
dung cta minh. Bang 3.1 thé hién cuong do dong dién cai dat.

Bang 3.1: Cai dat cuong do dong dién

Output Current (A)
SW Sw2 SW3 PEAK RMS
on on on 1.00 0.71
off on on 1.46 1.04
on off on 1.91 1.36
of f off on 2.3 1.69
on on off 2.84 2.0
of f on of f 33 2.36
on off of f 3. 76 2.69
of f off of f 420 3.00
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- Ngoai ra ta c6 thé cai dit ché o6 budc chuyén dong cho mdi xung
nhip PUL nhan dugc, bang cai dit nay duogc thé hién ¢ bang 3.2

Bang 3.2: Cai dat vi budc cho driver

SWa [off | on [off | on | off | on | off | on | off | on | off | on | off | on | off
SW6 | on | off | off | on | on | off | off | on | on | off | off | on | on | off | off

SWT | on | on | on | off | off | off | off | on | on | on | on | off | off | off | off

SW8 | on| on | on | on | on | on | on | off | off | off | off | off | off | off | off

Pulse 100! 800 160 | 320 | 640 | 128 | 256 | 100 | 200 | 400 | 500 | 800 | 100 | 200 | 250
/rev 010 000 [00 ) 0] 0070 01]00]00]00

3.2.3. K&t ndi cac mach dién trong hé thong

- Toan bo hé thdng dién sau khi dau néi duoc thé hién trén hinh 3.15.

Hinh 3.15: Hé thong dién cuia may CNC

3.3. SAN PHAM HOAN THIEN
- Sau khi hoan tat thi cdng phan co khi va phan dién caa may, ta duoc
két cau tong thé ciia may dugc thé hién o hinh 3.16

May c6 c4c thdng sb va tinh nang nhu sau:

May c6 thé gia cong hinh san pham c6 kich gigi han: 600x800mm

Cong suit tiéu thy caa may 1,5Kw

Do chinh x4c khi gia cong: dat 0,1mm
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= Tdc d6 chay dao: 5Sm/phit

= Téc d6 dong co truc chinh: 24.000 V/ph(t

= CO0 kha nang phay tao dinh hinh céc bién dang 2D, gia cdng cac buc
diéu khic noi hoic chim theo thiét ké, c6 kha niang ct chi.

= Tu dong hoa san xuat: Chi can dua file dd hoa vao mdy, cai dat
thong s6 va nhan nat chay. Sau mot thoi gian nhat dinh, may s& cho ra san

pham hoan chinh khéng can sy can thiép ctia ngudi van hanh.

= May cd két cau viing chac, bén, dep, 1am viéc thuan tién.

Hinh 3.16: Hinh anh tong thé cua may
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CHUONG 4.

THUC HIEN GIA CONG SAN PHAM TREN MAY
CNC CUA PE TAI

41. NHAP FILE MA G-CODE GIA CONG VAO PHAN MEM
- Trong phan mém gia cong, ta mo menu file, chon Import G-code
(hinh 4.1), sau d6 s& hién ra duong dan dé ta chon file ma G-code can gia

cong (hinh 4.2).

Fie | View Program  Machine Help

Settings ...

aaaaaaaaaa

[x: 0.00000
oly: 0.00000
ol z: 0.00000

[seo: 0.00
[oven: 3000.00 I

2 R

Hinh 4.2: Chon file Import G-code theo dudng dan
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- Sau khi nhap dugc file G-Code anh 3D cuaa san pham can gia
cdng s& duoc hién thi trén giao dién caa phan mém, vi du dugc thé hién nhu ¢
hinh 4.3.

Hinh 4.3: Hinh 3D san pham can gia cong

4.2. GAPHOI GIA CONG LEN MAY

- Sau khi phan mém da sin sang, ta thuc hién ga phéi can gia cong
lén may. Yéu cau ga phdi 1a phai dam bao phoi dugc gin chic chan va can
d6i, sao cho khdng bi x& dich trong khi may chay gia céng. Sau khi gé phoi
chic chan, ta thyc hién diéu khién miii khoan t&i bi chi ban dau, dé chuan bj

gia cong.
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Hinh 4.4: G4 phdi gia cong vao may

- Budc tiép theo, ta thuc hién reset toa d6 ban dau vé vi tri (0,0,0)
bang phan mém.

- Dé reset toa do, ta didu khién cho miii dao t&i vi tri ban dau
mong muén, sau d6 nhap bang tay céc 6 toa do cua céc truc X,Y,Z. CAc truc
toa do ta déu cho gia tri bang 0, sau d6 an Enter. LUc ndy, vi tri hién tai cua
mili dao s& duoc mic dinh 1a toa d6 (X,Y,Z)=(0,0,0). Dua vao toa do goc nay,

hé thdng sé& tinh cac toa do léch dé diéu khién di chuyén miii dao.
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=] CNC USB Controller - C\Users\DELL\Desktop\2_31972.jpg

File View Program Machine Help
AR NN O OO E
) X 0.00000
Ol ¥: 0.00000
)| A: 0.00000
O A 0.00000
SPD: 0.00
250 00
N A
,,.n _,.n
250 00 +=
< >

Hinh 4.5: Reset vé toa do goc ban dau

4.3. BAM CHAY MAY

- Sau khi thyc hién day dua cac quy trinh vé pham mém va ga lap
phdi vao may chic chin, tién hanh cho chay may bing viéc 4n nit Run trén
giao dién diéu khién.

@ CNC USB Controller - CAUsers\DELL\Desktop\2_31972.jpg

Ol ¥Y: 0.00000
Ol & 0.00000
- H 0.00000

o

SPD: 0.00
250 00 O

#
250 DD -

<

Hinh 4.6: BAm chay may
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Hinh 4.7: Hinh anh miii khoan trong khi gia cong

- Khi gia cong hét chuong trinh ma G-Code, may sé& tu dong dirng
lai. Ta duoc san pham diéu khic
- Két qua san pham cho thay toan b hé théng cua may da chay

tbt, cho ta san pham gia céng dat chét luong cao.

4.4. MOT VAI MAU SAN PHAM GIA CONG TREN MAY CNC SAN
PHAM CUA DE TAI
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Hinh 4.10: Két qua gia cong mau 1

Hinh 4.11: Két qua gia cong mau 2
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Hinh 4.12: Két qua gia cong mau 3

Hinh 4.13: Két qua gia cong mau 4
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KET LUAN

Thoi gian thuc hién véi sy tao diéu kién va giup d& cua thay Nguyén
Trong Thang em da thyuc hién thanh cong dé tai “Nghién cir thiét ké va ing
dung mdy CNC trong diéu khac g6 3D . Cac cdng viéc da thuc hién bao gom:
Thiét ké, thi cong va chinh dinh may CNC 3 tryc ¢ng dung trong diéu khic gd
3D.

Do thoi gian ¢6 han va kinh nghiém ban than chua c6 véi su giap do
cua cac thay co trong nha trudng dd gitip em hoan thanh nhiém vu caa minh.
Qua day em xin cam on céc thay co gido da diu dit em trong 4 nim hoc vira
qua. Em xin chan thanh cam on cac thay c6 trong khoa Pién-bién tir da day
dd va trang bi cho em nhiing kién thic chuyén nganh quy gia.

Em sé& ¢ gang tiép thu kién thuc va khéng ngung hoc hoi dé ap dung

vao nhitng cdng viéc thuc té sau nay.

Hdai Phong,ngay 20 thang 6 nam 2017

Sinh vién

Nguyén Pinh Pat

64



TAI LIEU THAM KHAO

. GS N Nguyén bac Loc (1999)- Sé tay Cong nghé ché tgo may - tdp
1,2,3- XB Khoa hoc va Ky thuat.

. Ngb Dién Tap (1999)- Po luong va diéu khién biang mdy tinh - Nha
xuat ban Khoa hoc k¥ thuat.

. Ng6 Dién Tap (2001)- Ldp trinh ghép néi may tinh trén Window -
Nha xuat ban Khoa hoc k§ thuat.

. Trinh Chét, Lé Van Uyén - Tinh toan thiét ké hé ddn dpng co khi-
NXB Giao duc.

. Cac Website: www.pmi-amt.com, www.Hiwin.com, www.skf.com,

www.alibaba.com, www.anilam.com.

65


http://www.skf.com/
http://www.anilam.com/

