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LOI GIOI THIEU

May phay CNC (Computerized Numerical Control), May cong cu k¥ thuat
s6 duoc diéu khién béi may tinh va duogc 1ap trinh bﬁng ma 1énh hé théng cua
may cho phép may co thé thuc hién cac cong viéc don gian nhat dén cac cong
viéc phuc tap hodc co6 tinh 1ap lai rit nhiéu lan.

Viéc lap trinh diéu khién may phay CNC dé gia cong cling twong tuy nhu
cac budc dé thyuc hién trén cac may gia cong truyén thong, van hanh thi cong.
Sy khac biét chinh 1a thay vi sir dung cac tay quay dé di chuyén dung cu cit dén
vi tri nao do theo mdt khoang céach xac dinh thi gia tri khoang cach nay duogc luu
trong bo nhé cua hé thong didu khién may. Bo diéu khién sau d6 s& di chuyén
dung cu cit dén vi tri can gia cong khi chay chuong trinh.

Gido trinh nay thich hgp cho ca nguoi hoc lap trinh va nguot van hanh
may. N6 cung cap kién thic co ban vé 1ap trinh phay CNC va cac vi du cu thé.
Cubn sach nay viét cho hé diéu khién FanucOi. Tuy nhién trong khuoén kho han
ché vé& mit thoi gian nén trong qua trinh bién soan cudn sach ndy khong tranh
dugc nhiing thiéu sot nén rat mong duoc sy dong gop v kién cua quy doc gia dé
cubn gido trinh ngay hoan thién hon.

Ha Noi, ngay  thang nam 2021

Nhom bién soan
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GIAO TRINH MO PUN
Tén mé dun: Phay CNC co ban
Ma s6 ciia mé dun: MP 25
Thaoi gian cia mé dun: 60 gio (LT: 10 gio; TH: 46 gio; KT: 4 gi0)
I. Vi tri, tinh chat mé dun:
Vi tri:
+ Trudc khi hoc m6é dun nay sinh vién phai hoan thanh: MHO07; MHO0S;

MHO09; MH10; MH11; MH12; MH13; MD14, MP15, MP16, MP17, MH19;
MD26; MD27; MD28; MD34.

Tinh chéat:
+ Pay 1a md dun dau tién sinh vién nang cao k¥ ning nghé.
+ La mo-dun chuyén mén nghé thudéc mo dun dao tao nghé bét budc.
I1. Muc tiéu ctiia mé dun:
- Kién thuc:
+ Lap duoc chuong trinh phay CNC trén phan mém diéu khién.

+ So sanh diém giéng nhau va khac nhau giita may phay van ning va may
phay CNC

- K¥ nang:
+ Cai dat dugc chinh xac thong $6 phoi, dao

+ Van hanh thanh thao may phay CNC dé phay mat phang, bac, ranh,
profile, khoan 13, khoét 13, taré dting qui trinh qui pham, dat cip chinh xéac 8-6,
d6 nham cap 7-9, dat yéu cau k¥ thuit, dung thoi gian qui dinh, ddm bao an toan
cho nguoi va may.

+ Giai thich dugc cac dang sai hong, nguyén nhan va cach khic phuc khi
phay trén may phay CNC.

+Stra va bd sung cac 1énh cho phu hop v6i phan mém diéu khién tir
chuong NC xuit baing CAD/CAM.

- Nang luc tu chu va trach nhi¢m:

+ Reén luyén tinh ky luat, kién tri, can than, nghiém tuc, chu dong va tich
cuc sang tao trong hoc tap.

ITI. N§i dung mon hoc:
1. Noi dung tong quat va phan phoi thoi gian:
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S6 Thoi gian
TT Tén cac bai trong mé dun Téng Ly Thue | Kiém
0 thuyét | hanh | tra"
1 | Gi6i thiéu chung vé may phay CNC 2 2 0 0
2 | Lap trinh phay CNC 20 4 13 3
3 | Van hanh may phay CNC 10 1 8 1
4 | Gia cong phay CNC 28 3 25 0
Cong 60 10 46 4




Bai 1
Gio6i thiéu chung vé may phay CNC
Muc tiéu:

+ Trinh bay duogc ciu tao chung cia may va cic bd phan chinh cia may
phay CNC

+ So sanh diém giéng nhau va khac nhau giita may phay van ning va may
phay CNC

+ Néu dugc dac tinh k¥ thuat cia may CNC.
+ Rén luyén tinh ky luat, kién tri, can than, chu dong va tich cuc trong hoc tap.
1.1 Qua trinh phat trién ciia may phay CNC

Nguoén gbc chinh x4c clia may phay 1a khong r6 rang. N6 dugc thira nhan,
ngay ca nhu vay, ma ho da phat trién tir viéc thuc hanh trude ndp quay (mot
may cat tron duge trang bi vo1 rang dang tap tin da dugc két ndi dén céc
headstock ctia mot may tién). Mot sd it trong nhiing cai tién ban dau va doi méi
som c6 lién quan dén may moc thiét bi xay xat dé tao ra thong qua cac thuong
gia khac nhau ¢ nhiing noi riéng cia minh. Nhitng thg thi cong cu nay khong tu
do chia sé sy tién bd cua minh vdi cac nha ban 1é khac. Diéu d6 mang lai cho
chung ta tong két ciia chiing ta vé lich sir ciia mdy xay xat. Tao may xay xat dau
tién bao gio dugce ghi c6 vao Eli Whitney chi khoang 1814. N6 thuc sy 1a trong
d6 phat minh nay bao gém Robert Johnson va John H Hall va ngoai ra ca
Thomas Blanchard va Simeon Bic c¢6 ciing gidng nhu nhiéu cia mot phan trong
vigc tao ra cac may phay sém. Lién bang Hoa Ky kho vii khi tai Springfield va
Harpers Ferry vo clng tién trién doi méi cong nghé, allthough tai cting mot thoi
gian rat, mot s6 nha thau ngudi cu thé di thong qua viée st dung cic may moc
thiét bi xay xat. 1936 1a nim danh diu ciua mét cai tién quan trong phay bi quyét
cong ngh¢, voi su ra doi cia cdc may moc xay xat Bridgeport, do 1a anh sang,
nho, chi phi-hiéu qua, va kha rat tot xdy dung nho nhat cia cac cira hang may
tinh ¢ thé tim thdy tién cho né. Hon 1/4 triéu Phay Bridgeport di dugc tao ra.
Machinists nho xiu ndy lai thém san xut, v6i cac loai thap phao cach mang va
may phay ram loai.

(CNC) Computer Numerical Control:

CNC cong nghé d6 dugc phat trién & My vao nhitng nam 1950 cho Khong
quan Hoa Ky bang cach xay dung kim loai may cung cu. D6 1a mot bude tién
16n trong kha ning ctia may dé tai tao chung thanh budc gia céng phan phuc tap
chinh xac hon ma khong can su can thi¢p cua con nguoi hodc bién ddi.



Diéu khién sb (NC) dé cap dén ty dong hoa cua may cong cu duge diéu
hanh boi triru twong 1énh chuong trinh dugec ma hoa trén mdt phuong tién luu
trtr, nhu trai nguoc véi tu kiém soat thong qua handwheels hodc don béy, hoac
may moéc tu dong thong qua cam mot minh. Cac may NC dau tién dugc xay
dung vao nhirng ndm 1940 va 1950, dya trén cac cong cu hién c6 da dugc stra
d6i voi dong co di chuyén cac diéu khién theo diém dua vao hé thong trén biang
duc 1. Nhimg servomechanisms dau tién nay dugc nhanh chong ting 1én véi
cac may tinh twong tu va k¥ thuat sd, may tinh hién dai diéu khién sé (CNC)
may cong cu da cach mang hda qua trinh gia cong.

Gia cua chu ky may tinh gidm manh trong nhitng nam 1960 véi viéc gidi
thiéu rong rai ciia may tinh mini hitu ich. Cudi cting né trd nén it ton kém dé xu ly
diéu khién dong co va phan hdi v6i mot chuong trinh may tinh hon 13 véi cac hé
thdng servo chuyén dung. May tinh nhé dugc danh riéng cho mét nha may duy nhat,
dat toan by qua trinh trong mot hop nho. PDP-8 va Data General Nova may tinh da
dugc pho bién trong nhimg vai trd nay. Su ra doi cta cac bd vi xir Iy trong nim 1970
tiép tuc giam chi phi thuc hién, va ngay nay hau nhu tit ca cac may CNC sir dung
mdt s6 hinh thire cta bd vi xtr Iy dé xir Iy tit ca cac hoat dong.

Su ra doi cia may CNC chi phi thdp hon thay doi hoan toan nganh cong
nghiép san xuat. Curves 1a dé dang dé cit theo dudng thang, phirc tap cau tric 3-
D tuong doi dé dang dé san xuét, va sd lugng cac budc gia cong yéu cau hanh
dong cta con nguoi di duge giam dang ké. Vi gia ting ty dong héa cac quy
trinh san xuat vdi cong CNC, cai thién dang ké vé tinh nhat quan va chat lugng
da dat dugc khong c6 cang thang vao nha diéu hanh. CNC ty dong héa lam giam
tan sd cua cac 18i va cung cip cho cac nha khai thac CNC véi thoi gian dé thuc
hién cac nhiém vu bd sung. CNC tu dong hoéa ciling cho phép linh hoat hon trong
cach cac bd phan duge to chirc trong qua trinh san xuat va thoi gian can thiét dé
thay d6i may dé san xuat cac thanh phan khac nhau.

1.2 Ciu tao chung ciia may phay CNC

Go6m 2 phan chinh d6 1a (hinh 1.1):

+ Phan co khi: Dé may, than may, ban may, ban xoay, truc Vit me bi, b
tich dung cuy, cum tryc chinh va bang dan huodng.

O Viét Nam hién nay chua thé ché tao ra 2 bo phan quan trong cua may la:
cum truc chinh va bang dan hudéng ma maéi chi ché tao dugc nhiing co cau don
gian la: than may, ban may, ban xoay.

+ Phan diéu khién: cac loai dong co, cac hé thong diéu khién va may tinh
trung tam.

Ngoai c4c bd phan trén may CNC con co cac b phan nhu: voi phun nudce,
dén chiéu sang, cac hé théng ctra che chin bao vé,....
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1. Truc chinh.

2. O tich dao.

3. Co cau thay dao.
4. Bang diéu khién.
5. Ban may.

6. Pong co dan dong.
7. Dé may.

Hinh 1.1: Cdu tao phia ngoai mdy phay CNC

1.3 Cac bo phan chinh ciia may
1.3.1 Cum truc chinh

La noi lap dung cy, chuyén dong quay cia truc chinh s& sinh ra luc cat dé
cit got phoi trong qua trinh gia cong (hinh 1.2).

Hinh 1.2: Cum truc chinh may

1.3.1.1 Nguon déng lwe diéu khién truc chinh

Truc chinh dugc diéu khién boi cac dong co. Thuong st dung dong co
Servo theo ché d6 vong 1ap kin, béng cong nghé sb dé tao ra toc do diéu khién
chinh xac va hi€u qua cao dudi ché do tai nang.

Hé théng diéu khién chinh xac goc gitta phan quay va phan tinh cia dong
co tryc chinh dé ting momen xoan va gia toc nhanh. Hé thong diéu khién nay

cho phép nguoi st dung co thé ting toc d6 cua truc chinh 18n rat nhanh.
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1.3.1.2 Cic dang diéu khién truc chinh

Hinh 1.3: Cac dang diéu khién truc chinh

Diéu khién dai(hinh1.3a)

- Truyén dong tor dongco
té1 truc chinh théng qua
day dai.

- Su két hop tot giira
momen va toc dd tao ra
nhiéu su lua chon cho ché
do lam viéc cia may.

Diéu khién
tiép(hinh1.3b)

- Uu diém chinh 13 noco thé
cai thién duogctéc do truc
chinh 1én d&én 12000v/p

- Tao ra qué trinh lam vi¢c
ém

truc

Diéu khién banh
rang(hinh1.3c¢)
- N6 c6 kha nang duy

tri tbc do 10000v/p &

ché do tai nang

1.3.2 O tich dao

O tich dao dang dia

O tich dao dang xich

Hinh 1.4: O tich dao
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O tich dao trén may Phay CNC c6 thé 1a dang xich hoic dang dia tiy theo
két cau ciia may, dung dé tich chira nhiéu dao phuc vu cho qua trinh gia cong.
Nho ¢6 6 tich dao ma may Phay CNC ¢6 thé thuc hién duoc nhidu nguyén cong
cit got khac nhau lién tiép v6i nhiéu loai dao cat khac nhau(hinh 1.4).

1.3.3 Co cau thay dao

Cung voi 6 tich dao co ciu thay dao ty dong gitip cho viée thay dao dugc
chinh xdc va nhanh gon, nang cao tinh tu dong hoa .Trong qua trinh gia cong khi
can chuyén sang nguyén cong cit got khac can phai thay dao thi ta khong phai
dimg may dé thay dao bang tay ma hé théng sé ty dong thay dao theo chuong
trinh ta da 14p trinh san (hinh 1.5).

Hinh 1.5: Co cdu thay dao

Céc thao tac thay doi dung cy:

1 2
il - v
¥~ £7;

STas . i I (" »
Y & || daa o
*:'b"j 4 {} ey, ’m/
3 &Y 8

H= S "

Hinh 1.6: Cac budc thay dung cu

1.3.4 Bang diéu khién

Bao gdém cac phim va cong tac va cac nut bam dung dé van hanh may.
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Hinh 1.7: Bang diéu khién mdy phay cnc

1.3.5 Ban may

Ban may 13 noi dé ga dat chi tiét gia cong hay dd ga. Nho ¢o su chuyén
dong linh hoat va chinh xac cua ban méy ma kha nang gia cong cua may CNC
duogc tang 1én rat cao, c6 kha niang gia cong dugc nhitng chi tiét c6 bién dang
phtc tap .

Bliirvi B saitaine b albie b & chilbied an & Fiih el aliag @ dadl-iss
B Rl i S-iesd gl bk e it

Hinh 1.8: Ban xoay mo rong kha nang khi phay

Ban may Phay CNC c6 thé 1a cac loai ban may thuong hodc c6 thé 1a cac
loai ban may xoay dé ting sd truc gia cong gitip cho may co thé gia cong cac bé
mat phtrc tap(hinh 1.8).
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Nhiam mo rong kha ning cong nghé ctia may cong cu, nhat 1a cho cac may
CNC 2 hoac 3 truc, nguoi ta da ché tao mot thiét bi c6 kha nang tang sb truc cla
may tu 2 hoac 3 truc thanh cac may c6 4 hodc 5 truc. Thiét bi d6 chinh 1a ban
xoay (Rotory Table)(hinh 1.9). Thuc ra ban xoay ching qua 1a mot loai d6 ga
dic biét va chung chi yéu duoc str dung trén cac may phay CNC, trung tim gia
cong dung, trung tdm gia cong ngang va may doa ngang.

Hinh 1.9: Ban xoay trén may phay

Ban xoay diéu khién bang tay
Ban xoay diéu khién tw dong
1.3.6 Pong co din dong

Pong co din dong trong may Phay CNC str dung dong co servo diéu khién
v cap theo sd vong quay.Ciing ¢ thé dung dong co budc dé dan dong tuy nhién
c6 han ché vé dai cong sut 1on (hinh 1.10).

Pong co servo duoc thiét ké cho nhitng hé thong héi tiép vong kin. Tin
hi¢u ra cia dong co duogc ndi voi mot mach diéu khién. Khi dong co quay van
tdc va vi tri s& duge hdi tiép vé mach diéu khién nély.Néu ¢4 bat ki 1i do nao
ngin can chuyén dong quay ciia dong co, co cau hdi tiép s& nhan thay tin hiéu ra
chua dat dugc vi tri mong muén.

Dudng dan b phan trogt Ping co dan ding

e vit me

Bé phdn truyén dan Co cdu vit me dai 6¢ bi

Hinh 1.10: Co cdu dan déng may phay
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Mach diéu khién tiép tuc chinh sai 1éch cho dong co dat dugc diém chinh
xéac. Pong co servo c6 nhiéu kiéu dang va kich thuée, duoc st dung trong nhiéu
may khac nhau tir may tién diéu khién bang may tinh dén cac mé hinh may bay,
xe hoi. Ung dung méi nhat 1a sir dung trong robot. Nhitng Gmg dung nay 1a tién
dé cho viéc dua vao qua trinh san xuat nhitng thanh tyu nhu diéu khién may
CNC, trung tam gia cong..

1.3.7 Than may va Dé may

Thudng duoc ché tao bang cac chi tiét gang vi gang c6 do bén nén cao gap
10 1an so véi thép va déu duoc kiém tra sau khi duc dé dam bao khong c6
khuyét tat dac. Bén trong than may chira hé thdng diéu khién, dong co cuta truc
chinh va rat nhiéu hé thong khac

Yéu cau:

- Phai c6 d¢ cung viing cao.

- Phai ¢6 céac thiét bi chong rung dong
- Phai ¢6 d6 6n dinh vé nhiét

Muc dich:

- bam bao do chinh xac cao khi gia cong
- Bé may dé d& toan bo may tao sy 6n dinh va can bang cho may
1.4 Pac tinh ky thuat cia may Phay CNC
Trung tam gia cong dirng
Hang san xuat: Hwacheon
Xuat xt: Han quoc
Model: VESTA-1000
Théng s6 ky thuit:
- Hanh trinh lam viéc cua truc X: 1000mm
- Hanh trinh lam viéc cua truc Y: 550mm
- Hanh trinh lam viéc cua truc Z: 500mm
- Khoang cach gitra ban lam viéc va truc: 150 — 700mm
- Kich thudc ban lam viéc: 1000 x 550mm
- Khéi luong caa phoi: 700kg
13



- Kich thuéc ban chir T: 18 x 12 x 30mm

- Tbc @6 truc chinh : 10000v/p

- Duong kinh trong ctia 6 truc chinh: 70mm

- Hé sb truyén dong : 1:1

- Tbc do dich chuyén nhanh ctia ban dao 36/36/30m/p
- Tbc do cat got: 10m/p

- Kiéu chubi dao: BT- 40

- Kiéu vit rat dao: MAS P40T- I

- Khay chura dao: 24dao

- Pudng kinh dao 16n nhat: 100mm

- Khéi luong dung cu 16n nhét: 6kg

- Chiéu dai dung cu 16n nhat: 250mm

- Thoi gian thay dao (tir dao téi dao): 10giay
- Thoi gian thay dao (tir dao tdi 6 dao): 4gidy
- Dong co truc chinh (Fanuc): 10HP/7,5KW
- Dong co truc X( Fanuc): 2,3Kw

- Dong co truc Y( Fanuc): 2,3Kw

- Thé tich thung dau boi tron: 4lit

- Thé tich thung lam mat: 250lit

1.5 Lip dit, bao quan, biao dudng may phay CNC

Kiém tra mirc chat boi tron trong tat ca cac binh chura.
Kiém tra mirc ap suat khong khi thong qua bd diéu ap trén may.

Kiém tra mang hirng phoiva murc cac chat lam ngudi. Lam sach hodc b6 xung
thém chat lam ngudi theo yéu cau.

Bao dam thiét bi chuyén phoi ty dong hoat dong tot khi may dang gia cong
Bao dam ban may va tat ca cac bé mit tiép xtc sach s& va khong co go sic.
Kiém tra gia tri x4c 1ap 4p suat mam cdp du dé kep chi tiét gia cong.

Lam sach may sau khi st dung biang may hut bui khd/6t dé loai bo phoi ra
khéi khu vuc gia cong.
Cubi budi thyc tap phai dua ban may theo phuong X, Y vé chinh giita may ,

dua truc Z vé vi tri tham chiéu.
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- Thuong xuyén kiém tra ddu may va cac dong ho canh bao.
- C6 ché d6 bao dudng may dinh ky.

- Khi khoi dong may néu c6 hién tugng bat thudng hay cac dong canh béo thi
phai kiém tra may tim rd nguyén nhéan sau d6 méi van hanh.
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Bai 2
Lap trinh phay CNC
Muc tiéu:
+ Xac dinh, cai dat dugc don vi do trong may CNC;
+ So sanh duoc ché d6 cat khi phay may van ning va phay CNC;

+ Phén biét duoc cac 1énh hé trg va 1énh cit got co ban cling nhu 1énh chu
trinh trong phay CNC;

+ Lap duoc cac chuong trinh cit got co ban dat duge yéu cau chi tiét gia cong.

+M0 phong, stra dugc chuong trinh gia cong hop 1y;

+ Rén luyén tinh ky luat, kién tri, can than, chu dong va tich cuc trong hoc tap.

Noi dung:

2.1 Mt s6 diém khong va diém chuan trén may phay CNC

* Piém “0” ciia may M:

Qua trinh gia cong trén may diéu khién theo chuong trinh sé duoc thiét lap
bang mot chuong trinh mé ta quy dao chuyén dong twong dbi gitra ludi cit cua
dung cu va phéi. Vi thé, dé dam bao viéc gia cong dat d6 chinh xéc thi cac dich
chuyén cua dung cu phai dugc so sanh vdi diém 0 (zero) ctia hé théng do ludong
nguoi ta goi d6 13 diém gdc cta hé toa do hai gdc do luong M. Céac diém M
dugc nha ché tao may quy dinh.

I".h-'jrlg gian
gia cdng

Hinh 2.1: Mét sé diém 0 va diém chuan
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“Piém “0” ciia phoi W:

Khi bat ’déu gia cong, Can phai ‘gién hanh xac dinh toa d6 diém Zero cua
chi tiét hay goc chuong trinh so voi diém M d€ xac dinh va hiéu chinh hé thong
do luong dich chuyén.

q biém Zero (W) cﬁg phoi xac dinh h¢ toa do cua phoi trong quan hé voi
diém Zero cua may. Diém W cua ph6i duoc chon chon boi ngudi 14p trinh va
dugc dua vao hé thong CNC trudc khi gia cong.

Piém W ciia phoi ¢ thé dugc chon tity ¥ voi ngudi lap trinh trong pham vi
khong gian lam viéc cia may va chi tiét. Tuy vdy, nén chon diém nao ¢ trén
phéi cho thuén tién khi xac dinh cac thong s giita nd va M. Vi chi tiét ga trén
may phay, vé co ban thi chon duogc rat nhiéu diém W cho né. Tuy nhién dé
thuan loi cho qua trinh 14p trinh va dé tinh toan cac toa do va tranh nham 1an,
nén chon gbc W & goc ngoai bén trai, phia trén phoi. Véi nhimg chi tiét gia cong
d6i xtmg, khi chon gbc W cua chi tiét nén vao giita tim phoi, phia bé mit trén
cua phoi.
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Hinh 2.2: Piém 0, gchcﬁa phoi

* Piém “0” cia dao N, E:

Thong thuong nguoi ta st dung hai loai can dao ( tool Holder), mot loai
chudi try vu va mot loai chua con theo tiéu chuan.

Dbi v6i chubi giao thi nguoi ta lay diém dat dung cu E.
d6i voi 16 gia giao thi nguoi ta lay diém gia dung cu N. khi chudi dao lap vao 15
g4 dao thi diém N va diém E tring nhau.

Trén co sé cia diém chudn nay, ngudi ta cd thé xac dinh cac kich thudc dé
dua vao bd nhd luong bu dao. cac kich thude nay co thé bao gom chiéu dai cua
dao phay va ban kinh ctia nd. Kich thuéc ndy c6 thé xac dinh tir truéc bang
cach do trén cac thiét bi do chuyén dung hay xac dinh ngay trén may roi dua
vao h¢ diéu khien CNC dé thyc hién viée bu dao

LLJF_JJ
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Hinh 2.3: Biém 0 ciia dao va 16 gd
* Piém goc ciia chwong trinh Po:

Tuy thudc vao ban vé& chi tiét gia cong ma nguoi ta s& c6 mot hay mot sb
diém chuan dé xac dinh toa d6 ciia cac bé mat khac. Trong truong hop d6, diém
nay s& goi 1a diém gbc cia chuong trinh Po. Thuc té trong qua trinh gia cong,
néu chon diém gbc W cua phoi triung véi diém gbe Py ctia chuong trinh thi s&
cang thuan loi cho qua trinh l4p trinh Vi khong phai thyc hién nhiéu phép tinh
toan bo sung.
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Hinh 2.4: DBiém goc ciia chwong trinh
2.1.1 Cac diém chuan
* Piem chuan cia may R:

Pé giam sat va diéu chinh kip thoi quy dao chuyén dong cua dung cu, can
thiét phai bd tri mot hé thong do luong dé xac dinh quing duong thyc té (toa do
thuc) so véi toa do 1ap trinh. Trén cac may CNC ngudi ta dit cac mbc dé theo
doi hiy céc toa do thuc ciia dung cu trong qua trinh di chuyén, vi tri ciia dung cu
ludn duoc so sanh véi gbe do luong ciia may M. khi bat dau dong mach diéu
khién ctia may thi tat ca cac truc phai dugc chay vé mot diém chuin mang gia tri
toa do cua nd so voi diém gdc M phai ludn ludn khong d6i va do cac nha may
ché tao quy dinh. diém d6 goi 1 diém chuan ctia may R.
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Hinh 2.5: Mt s6 diém 0 va diém chudn trén mdy phay
* Piém chuan caa dao P:

Diém chuan cua giao sao 1a diém ma tu d6 chung ta 13p chuong trinh
chuyén dong trong qua trinh gia cong. P61 véi dao phay cau ngudi ta chon di€ém
chuan la tdm cia mat cau.
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