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|.LOT NOI PAU
Véi sy phat trién khong nging cua cac thanh tyu khoa hoc céng nghé, dic biét
la cong nghé mdi. Cong nghé gia cong trén may CNC la mot trong nhitng cong nghé
hién dai dugc 4p dung nhiéu ¢ cic nudc c6 nén cong nghiép phat trién trudc day,
nhung trong nhitng nim gan diy duoc Gmg dung nhiéu trong cac nha may, xi nghiép
san xudt co khi trong nudc.

Pé tao diéu kién cho HS —SV ¢6 lién quan dén nganh ché tao may c6 thé cap
nhat cong nghé méi nay, chiing toi xin géi thiéu cudn Giéo trinh Tién, Phay CNC.

Gido trinh gom 8 bai, v4i cac ndi dung vé cau tric co ban cua cac 1énh trén may
phay thuoc hé diéu khién Fanuc, cac bai luyén tap vé 1ap trinh va cac budc van hanh-
gia cong trén may Tién, may Phay CNC mét cach cu thé nhét. Trong céc bai tac gia da
¢ gang phdi hop giira kién thire 1y thuyét voi cac vi du twong tmg, cac bai tip miu, dé
ngudi doc dé hiéu va ung dung dé tu hoc mét cach c6 hiéu qua.

Cudn gido trinh nay duoc bién soan trén co sd ndi dung chuong trinh khung
cua téng cuc day nghé dé phuc vu cho nhitng hoc sinh, sinh vién dang theo hoc cac
nghé c6 lién quan linh vyc cong nghé gia cong CNC.

Trong qué trinh bién soan, mic du tac gia di cd ging nhung khong tranh khoi
nhitng thiéu sét nhat dinh. Rat mong dugc sy dong gop ¥ kién cac ban doc dé cho gido
trinh ngay cang hoan thién hon.

Vinh ngay 10 thang 08 nam 2019
Tac gia

Ths Nguyén Quang Quynh



II. NOI DUNG TONG QUAT VA PHAN BO THOI GIAN MO PUN

I1.1. Muc tiéu mé dun:
- Kién thtre: Trinh bay duoc cAu tric cac 1énh NC co béan cua chuong trinh tién,
phay theo hé diéu khién Fanuc
+ Trinh bay dugc cac budc so dao, cai dit gbc phdi trén may tién va may
phay
- Ky nang:
+ Lap duogc chuong trinh gia cong tién, phay bang hé diéu khién Fanuc
+ Mo phong, kiém tra va stra 16i duoc chuong trinh trén ban 1ap trinh
+ Chon va ga lap duoc dao, kiém tra va luu vao bo nhd thong sé vé kich
thudc dao. Thuc hién duoc viée xac dinh diém gé)c cta chi tiét trén may tién va may
phay.
+ Nhép dugc chuong trinh vao may, luu trir va goi dugc chuong trinh d& co
dé chuén bi gia cong
+ Van hanh may tién, may phay dé gia cong chi tiét dung quy trinh, dam bao
an toan.
- Nang luc tu chu va trach nhiém:
+ Rén luyén tac phong lam viéc can than va chinh x4c trong cong viéc.
+ Ty giac va tich cuc trong qua trinh hoc tap, tu nang cao kién thtrc cho ban
than
+ Co ¥ thirc lam viéc doc lap, theo nhom, sap xép gon gang va vé sinh sach
s€ noi lam viéc.
I1. 2. N§i dung mo dun:
1. Noi dung téng quat va phan bo thoi gian:

Thoi gian (gio)
6 Th
.?.(I)_ Tén cac bai trong mo dun . ) hanhl:r:hl' .
Tong Ly ‘A Kiém
s0 | thuyét nghi¢m, tra
thao luin,
bai tap
1 | Bai 1: C4u tao may tién- may phay CNC 4 3 1
2 | Bai 2: Hé toa do su dung trén may CNC 4 1 3
3 | Bai 3: Van hanh may tién CNC 8 1.5 6.5
4 | Bai 4: Van hanh may phay CNC 8 1.5 6.5
5 | Bai 5: Tién theo bién dang chi tiét 8 2 6
6 Bai 6: Tién theo chu trinh G71, G70, G73, G74, 12 2 10
G75
Bai 7: Tién ren bang G92, G76 8 1 7
8 | Bai 8: Phay khong bu ban kinh dao 4 1 3




9 | Bai 9: Phay c0 bu ban kinh dao 8 1 7
10 | Bai 10: Khoan, ta rd trén may phay CNC 9 1 8
11 | Kiém tra dinh ky 2

Cong 75 15 58

* Ghi ch: Thoi gian kiém tra dwoc tich hop gita Iy thuyét véi thue hanh dwge tinh
vao gio thuc hanh




I11. NOI DUNG GIAO TRINH
BAI 1: CAU TAO MAY TIEN, MAY PHAY CNC

1. Muc tiéu
Sau khi hoc xong bai nay nguoi hoc cé kha nang:
- Trinh bay duogc qua trinh phat trién cta k§ thuat CNC va cac loai may gia cong
str dung k¥ thuat NC va CNC.
- Trinh bay dugc cac by phan chinh cia may Tién, may Phay CNC. Cac chuc
nang co ban cia cong tic, nit 4n trén bang diéu khién may CNC.
- Thuc hién dugc cong tac bdo quan, an toan khi sir dung may CNC
- Thuc hién duoc cac lua chon trén bang diéu khién cua hang Sentrol dé mo
chuong trinh, 1ap mot chuong trinh mai.
2. N0Oi dung
- C4u tao may CNC va c6ng tac bao quan, an toan st dung may
- Str dung bang diéu khién Sentrol
2.1. CAU TAO MAY CNC VA CONG TAC BAO DUONG, AN TOAN SU DUNG MAY
2.1.1 Ly thuyét lién quan
a. Lich sir phdt trién ky thudt CNC

~CIM
CAD /CAM |
CAD -
FMS |
CNC o
N C
. : : : : >
1950 1960 1970 1980 1990

Hinh 1.1: Lich sir phat trién cong ngh¢ CNC
- Ghi ch(: Mgt sé thudt ngit vé ky thudt CNC:

+ NC (Numerical control): Diéu khién sd.

+ CNC (Numerical control with integrated computer): Biéu khién sb voi su
tich hop ciia may tinh.

+ FMS (Flexible manufacturing system): Hé thong san xuat linh hoat (bao
gdm may CNC, db g4, dung cu, do kiém, co cdu cap phoi, thao phoi, sip xép. Tét ca
duogc diéu khién bing may tinh trung tim)



+ CAD (Computer aided drawing/design): V&/thiét ké voi su tro gitip cua
may tinh.

+ CAM (Computer aided manufacturing): San xuat voi su tro giup ctia may
tinh.

+ CIM (Computer integrated manufacturing with planning, design and
manufacturing): Hé thong san xuat véi sy tich hop ctia may tinh véi chirc nang 1ap ké
hoach, thiét ké va tu dong san XUt .

- T nam 1949-1950 tai Vién cong nghé Massachusetts (Massachusetts Institute
of Technology Cambridge,USA). Vi nhiém vu ciia Khong luc Hoa Ky can ché tao
nhimng chi tiét quan trong cua nhimg mdy bay 1én tir vat liéu déng nhat hon 13 dung
dinh tan hay han cac vat li¢u lai véi nhau

- Giita nhitng nam 1950-1960, hau hét cic nha san xuat may cong cu da bat dau
san xuat va phat trién may phay diéu khién sb va ngay sau d6 1a mdy tién NC.

- Vao dau nhitng nim 70 véi sy phat trién nhanh chong cua céc linh kién vi dién
tr nhu cac bo vi xtr Iy va may vi tinh di tao diéu kién cho hé diéu kién NC phat trién
thanh hé diéu kién CNC (Computerized numerical control = CNC)

- Su phat trién khong ngiing ciia may cong cu CNC dang dién ra trong su hop tac
gilta cac nha san xudt linh kién vi dién t&, diéu khién CNC, may cong cu va dung cu
cit. Ngoai ra nguoi st dung cling tao diéu kién cho nhip do phat trién nhanh chong
nay, do ludn doi héi cao va yéu cau nhimng giai phap tot nhat va méi nhat. Cac trung
tam gia cong CNC, cac hé théng san xuat linh hoat (FMS) va cac nha may san xut tu
dong cao (CIM) da danh diu budc phat trién quan trong ctia may cong cu diéu khién
bang chuong trinh

- Pé hd trg cho viée thiét ké, 1ap trinh cho diéu khién may CNC ngudi ta da xay
dung nhitng phan mém hd tro thiét k&, 1ap trinh dé thiét ké cac ban v& 2D, mé hinh 3D
tir d6 chon phuong an gia cong, dua ra chuong trinh NC r6i chuyén dén may CNC
thuc hién.

b. Mt sé dic diém ciia may CNC

May céng cu CNC (Computer Numerical Control) 1a may tu dong diéu khién
(vai hoat dong hodc toan bd hoat dong), trong dé cac hanh dong diéu khién duoc san
sinh trén co s& cung cap cac dir lidu ¢ dang cac cdu 1énh. Cac 1énh hop thanh chuong
trinh 1am viéc. Chuwong trinh lam viéc nay duoc ghi 1én mét co cdu mang chuong trinh
dudi dang mi s6. Co cdu mang chuong trinh c6 thé 1a bang dot 15; bang tir hodc bd
nhd cua may tinh...

* CAu tric ciia may CNC

M4y CNC gbm 2 phan chinh: B phan diéu khién va B phdn co chip hanh



Phén diéu khién Phén chap hanh

Chuong trinh diéu khién Phoi
l - Chuyén ddng l
- Vin toc
Ban phim ¥
d-‘k [;.hl- _-' Cic co cé'\,u > Co cdu gia
i€u khién diéu khién cong kim loai
= :
- bK tay ‘ - Vitri
- BbK tu ddng -Bdo 16i
Tin hi¢u Main hinh

Chi ti€t gia cong
Hinh 1.2: Céu triic ciia may CNC
- Phan diéu khién

Phan diéu khién gdm chuong trinh diéu khién va cac co ciu diéu khién:
Churong trinh diéu khién: La tap hop cac tin hiéu (cac cau lénh) dé diéu khién may,
dugc ma hoa dudi dang chir cai, s6 va mot sb ky hiéu khac nhu dau cong, trur, dau
cham, gach nghiéng... Chuong trinh nay duoc ghi 1én co ciu mang chwong trinh dudi
dang ma sd (cu thé 13 mi thap — nhj phin nhu bang duc 15, mi nhj phan nhu bd nhd
cua may tinh).

Cdc co cau diéu khién: Nhan tin hiéu tir bo phan doc chuong trinh, thuc hién
céc bién doi can thiét dé c¢6 duoc tin hiéu phu hop voi diéu kién hoat dong cua co cAu
chap hanh, déng thoi kiém tra sy hoat dong cua chiing théng qua cac tin hiéu dugc giri
vé tlr cac cam bién lién hé nguoc. Co ciu diéu khién bao gém: cac co cau doc, co ciu
gidi ma, co ciu chuyén ddi, bo xur 1y tin hiu, co cAu ndi suy, co ciu so sanh, co ciu
khuéch dai, co cu hanh trinh, co cdu do van tde, bd nhd va céac thiét bi xuit - nhap tin
hi¢u. Pay la céac thiét bj dién, dién tr rat phtrc tap, dong vai tro cot yéu trong hé théng
diéu khién cia may CNC.

- Phan chdp hanh

GOm may cong cu va mot s6 co cAu phuc vu van dé tu dong hoa, nhu cac co cAu
tay may, 6 chira dao, boi tron, tudi ngudi, diy phoi, cip phoi... Gidng nhu cic may
cong cu thong thudng, cac b phan nay truc tiép tham gia cat got kim loai, tao hinh chi
tiét. Tuy theo kha ning cong nghé cia may ma c6 cac bo phan hop téc do, hop chay
dao, than may, séng truot, ban may, truc chinh, b chua dao. ..

Két cau bo phan chinh ciia may cong cu CNC gan giéng nhu may cong cu van
nang thong thuong, chi c6 mot sd khac biét d& dam bao qua trinh diéu khién ty dong
dugc 6n dinh, chinh x4c, ning suit va nhit 13 mé rong kha ning cong nghé, nhu:



+ Hop tbc do truc chinh: Co pham vi diéu chinh toc do 16n, thuong la truyén
dong vo cip (dong co servo), trong d6 st dung cac ly hop dién tir dé thay d6i toc do
duoc dé dang.

+ Hop tdc do chay dao: C6 ngudn din dong riéng, thudng 13 cac dong co budce
hodc dong co servo. Trong xich truyén dong sir dung cac phuong phap khir khe ho cia
cac bo truyén nhu vit me — dai ¢ bi...

+ Than may: C6 d6 cung viing cao (bang nghiéng trong may tién..) két cau hop
ly dé dé thai phoi, tudi ngudi, d& thay dao tw dong, co thiét bi tu dong hiéu chinh khi
dao bi mon...

Trong cac may céng cu CNC, ¢ thé st dung cac dang diéu khién thich nghi khéc
nhau, bao dam mét hodc nhiéu thong s6 t6i wu nhu cac thanh phén luc cit, nhiét do
cit, 30 nham bé mat, ché do cit, do on, dd rung...

* Qua trinh hoat dong ctiia may CNC
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Hinh 1.3: Qua trinh hoat dong ciia may CNC
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C. So sanh mdy cong cu thong thwong va mdy cong cu CNC

- Cdu tao

Piém khac biét co ban nhat may CNC so voi may cong cu théng thuong 1a cac
bd phan lién quan t6i gia céng co thé dugce diéu khién s6. Chuyén dong cia cic cum
chi tiét riéng 1¢ trén may can thiét cho viéc gia céng (ban may, dau truc chinh, ban
truot cia dung cu cit,...) dugc tinh toan, diéu khién va kiém tra boi mot may tinh
dugc két ndi voi may cong cu CNC. Bé lam duoc viée d6, dbi voi mdi hudng chuyén
dong can c6 mot hé théng do riéng biét, co thé xac dinh duoc vi tri tuong ing cua cac

cum chi ti€t va phan hoi vé may tinh dé kiém tra.

- Churc nang

Bang dudi day so sanh nhitng chirc ndng co ban gitra may cong cu thong thuong,

may cong cu NC va may cong cu CNC

Bang 1.1: Bang so sanh chirc ning co ban gitra may cong cu thuong, may NC va may CNC

May cong cu thong
thuwong

May cong cu NC

May cong cu CNC

Nhap dir liéu:

Ngudi cong nhan diéu
chinh may cong cu bang
tay dua theo nhi€ém vu san
xuat va ban vé& chi tiét, ga
phéi va dung cu cit ciing
nhu diéu chinh do song
song giita dao va chi tiét.

Nhap dir liéu:

Chuong trinh NC duogc
nhap vao hé diéu khién
NC béi bang duc 16 (diéu
khién cung, khong co sy
trg giup cua may tinh).

Nhép dir liéu:

Chuong trinh NC c¢6 thé dugc nhap
vao hé diéu khién CNC théng qua
ban phim, dia hodc cong giao tiép
(seriell, Bus) (diéu khién mém, cé
su trg giup cua may tinh). Nhiéu
chuong trinh NC duogc luu tri
trong 1 by luu trir nhu dia cling.

Piéu khién:

Nguoi cong nhan cai dat
cac thong s cong nghé
(s6 vong quay, luong chay
dao ...) va diéu khién viéc
gia cong thong

qua Ccac tay quay.

Diéu khién:

Diéu khién NC xir li cac
thong tin vé duong dich
chuyén va céac chirc ning
may trong chuong trinh
NC va dua ra cac tin hiéu
diéu khién tuong tng t&i
tong cac by phan hinh
thanh may NC.

Diéu khién:

May tinh va phan mém tuong Ung
tich hop trong hé diéu khiéen CNC
lam nhiém vu diéu khién va diéu
chinh may cong cu CNC. B luu
trlt chuong trinh, chuong trinh con,
dir liéu may, kich thudc dung cu
cit va cac gia tri hiéu chinh ciing
nhu cac chu trinh gia cong dugc st
dung. Thong thuong phin mém
phan tich 16i ciing dugc tich hop
trong hé diéu khién CNC.

Kiém tra:
Nguoi cong nhan do va
kiém tra kich thudc bang

Kiém tra:
May NC da dam nhan
trong khi gia cong dat cac

Kiém tra:
May CNC dam nhan trong khi gia
cong dat cac kich thudc chi tiét boi
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tay, néu can thiét phai 1ap | kich thudc chi tiét boi sy | su phan hoi lién tuc cua hé thong
lai tién trinh gia cong. phan hoi thuong xuyén cta | do va cac motor vi tri duoc diéu
hé thong do va cuia motor | chinh s vong quay. Nho co cic
Vi tri. cam bién do dugc tich hop ma viéc
kiém tra kich thuéc dat duoc ngay
trong sudt qua trinh gia cong. Dong
thoi c¢6 thé thuc hién tiép tuc viéc
xu li trong hé diéu khién CNC, vi
du dé thir nghiém va tdi wu hoa mot
chuong trinh NC méi.

- Uu, nhwoc diém ciia mdy céng cu CNC

Uu diém:

+Tinh tu dong hoa cao, ning suit cat got cao va giam dugc toi da thoi gian phuy.
Tuy tirng muc do ty dong, may CNC co thé thyuc hién tu dong thyc hién thay dao, léy
chi tiét sau khi gia cong, g4 phoi, kiém tra kich thudc chi tiét gia cong va qua do tu
dong hi¢u chinh sai 1&€ch vi tri tuong ddi gitta dao va chi tiét,. ..

+ Tinh tap trung nguyén cong: da sd cac may CNC c6 thé thyc hién dugc sd
luong 16n cac nguyén cong khac nhau ma khong can thay doi vi tri ga dat cia chi tiét,
dé chinh 1a kha nang tap trung nguyén cong cia may CNC. Trén co s& do, cac may
CNC di dugc phat trién thanh nhiing trung tim gia cong, trén d6 c6 thé gia cong rat
nhiéu nguyén cong khac nhau trong mét lan ga phoi.

+ Kha ning gia cong chi tiét co bién dang phtic tap: may CNC c6 kha ning gia
cong nhanh va chinh xac céc chi tiét c6 hinh dang phirc tap voi sé 1an ga it. Hiéu qua
kinh té, k¥ thuat cao

+ Cai thién tudi bén dao nhd diéu kién cit t6i wu, tiét kiém dang ké chi phi cho
dung cu cit got, dd ga va cac phu ting khac. Giam dang ké phé pham.

+ Khong yéu ciu cong nhan bac cao nhung van dam bao ning suit gia cong cao

Nhuge diém: Tuy may CNC cé nhimng wu diém vuot trdi so v6i cac may gia cong
truyén théng nhung con ton tai mot s6 han ché nhur:

- Pau tu ban dau rat 16n, c6 hiéu qua thap d6i véi nhiing chi tiét don gian.

- Yéu ciu béo dudng lon: May CNC la thiét bi k¥ thuat cao, hé théng co khi, hé
thdng dién, diéu khién rat phirc tap. Dé may CNC van hanh t6t, phat huy hét kha ning
clia n6 can phai thudng xuyén bao dudng véi chi phi kha cao, nguoi bao dudng phai
chuyén nghiép.

+ Do bo diéu khién may CNC hoat dong theo nguyén tic phan hdi kin nén chi
mot hong hoc nhéd cua may ciling lam cho may hoat dong khong binh thudong hoac
khong hoat dong duoc.
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d. Ciu tao mdy tién, mdy phay CNC
* Cac by phan chinh

Phan cang, may CNC bao gdom hé diéu khién CNC, hé théng cac dong co dan
dong, va ban than may cong cu. Tin hiéu diéu khién vi tri, 12 dau ra cudi cing cua hé
CNC, dugc truyén dén bo diéu khién dong co (motor drive system), bo diéu khién
dong co diéu khién cac dong co servo bang diéu khién van téc hoic momen. Cudi
cing, dong co bit ban may mang chi tiét chuyén dong théng qua hé thdng truyén

dong.
Céc bo phin cia
miy tén CNC
|
Khung két ciiu co
]
| | I I |

Bé may || Truc chinh [|Bin xe||SOng tnfot ngang | U ddng
vi bilng Vit u true dao vil vO hip xe

Clic bd phiin CNC

|

Bo diéu khién

may

Bdng af
SCTVO

Hinh 1.4: Tén cac by phan chinh cia may tién CNC

P.Cotruc X

O chtra dao(Rovénve)

Hinh 1.5: Vi tri cac b phin chinh trén may tién CNC
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Céic bd phin cta
miy phay CNC

Khung ké cilu cd khi Cic b phin CNC

I
1 1 1 1 l [ |

Bé méy [ [Bang truen|| Ban may | [Tru may| | Truc chinh| | BO di¢u khién | | Dong co | | B thay duo
miy SErvo w done

Hinh 1.6: Tén cac by phin chinh ctia may phay CNC

Pdng od tyc chinh

Hop s6 2 66c A0 4

BG tao e diy thanh
dily thay dao

Nuit biim thay d
' A Tu dien

_.) .' J . /

"
: Bom dfiu boi
. | =T wonwdong
K |

O chita dao va bd
phin wr déng thay " "

d61 dung cu cilt =
Ee===sShi 1

Truwe chinh

Hé thong khinén BPang of

servo truc X

Rinh din
dung dich
tron ngudi

Hinh 1.7: Vi tri cac by phén chinh trén may phay CNC
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* Phin co khi
- Thén may va dé may (bé may)

Thudng duge ché tao bang cac chi tiét gang. Dé may dung dé ga lip va dd toan
bd may. Than may dung dé ga lip va d& cac b phan chinh trén may nhu ban may, truc
vit me- dai dc, séng truot, truc chinh va dong co...

- Ban may

DPuoc ché tao bang gang, v6i may phay dung dé ga lap chi tiét, dd ga khi gia cong
thong qua ranh chir T dé kep chit 46 ga hodc chi tiét. Vi ban may tién dung ga ban
dao va 6 chtra dao, thuong dic dac nghiéng 45° dé c6 khong gian lip duge 6 chua
nhiéu dao.

Ban may co thé chuyén dong tinh tién, nho dong co budc hoac dong co servo
truyén dong cho vit me bi mang dai 6 gan v6i ban may di chuyén.

—JFi6na ¢co budc tén
—IBan may

iHe théng do

Vit me bi

5k

aidc bi

Hinh 1.8. So' d bd tri dong co, vit me — dai ¢ bi véi ban may
- Truc vit me — dai 6¢ bi
Dé dat do chinh xac trong qua trinh dich chuyén, cc co cAu truyén dong trén
may CNC thuong ding vit me bi. Vi khi dich chuyén hau nhu khong c6 khe hé theo
chiéu doc nén it gay rung dong.

2
! 3 Pai 8¢ bi
2 Vang dém
3 B 3 ¥ang cach dé diu chinh khe hé bi
Truc fruyén dang

Hinh 1.9. CAu tao truc vit me- dai oc bi
- Song trueot bi
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So véi may cong cu thong thuong thi may CNC, sdng truot dugc sir dung bang
céc thanh ray va mang truot c6 hang bi xich luan hdi. Tat ca lam bang thép hop kim
duoc toi cing mai nhin chdng mon va giam ma sét gitta thanh ray va mang trugt. Khe
ho giita mang trugt va ray dugc ché tao chinh xac khong c6 do ro. Mot sb may don
gian co thé dung con trugt tron c¢é chi phi ré hon.

Xe trugt _
Cichan TS i

Dém kin cudi |\

Duongray ¥
dan hudng §

— - - - -

Hinh 1.10. Céu tao séng truwet bi
- O chira dao

La bd phan luu trir dao co thé nhan biét duoc cac vi tri va truy Xuat tu dong
cac dao can thiét, chuan bi cho mdy gia cong theo quy trinh cong nghé di dinh. O tich
dao c6 nhiéu loai, mdi loai c6 thé chtra duoc sé dao nhét dinh, thong thuong tir 12- 32

dao.

Dadng co xoay &a dao
Chét quay d&a dao bing tay
O chira dao Déng co tay quay

b)

Hinh 1.11. O chita dao: a) Rovénve trén may tién, b) Dang dia trén may phay
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lL_Jl L@J I_mj | | Iﬁl I\EII
Hinh 1.12. O tich dao dang xich trén may phay
- Co cdu thay dao tw dong ciia mdy phay

Co6 nhiém vu lay dao tir 6 chtra dao, ga vao truc chinh va lay dao tir truc chinh
cat vao 0 chtra dao mot cach nhanh chéng- chinh xéac.

Dac phay
Elcﬁn thay dao o BRI -
Tmc céng tac (e chinhy 2 ‘ -
. —
Ochiia dao L g
_
O chtra dao ‘
ra, vao
a. Co cau tay gap b. Co cau ngam kep rut

Hinh 1.13. Céu tao co cAu thay dao ty ddng trén may phay
e. Ciu tao, chirc niing bang diéu khién
Bang diéu khién ctia may CNC gdm céc bd phan co ban nhu sau:
- Man hinh: CRT (giéng nhu man hinh may tinh) dung dé hién thi dit liéu s6
- Ban phim: Ban phim c6 nhiéu chirc ning ding dé nhap dir liéu s6 vao may
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Man hinh CRT

\

Phim Reset

Phim de

Tro giup

\

]

dia chi

Phim s6 }

GE Fanuc Series 16-M \

~

OFF

\

.

/

Phim
;

Q.

|
glzlann

1

Phim tit, bat
nguon

. Ngoai cac phim chit cai, ky tu, so....

nang nhu sau:

L
(_<YJ ( ) COCOCO =) ﬁ -
I / i
\ [ 7 \ :
Phim menu | Phim Phim menu [SHIFT KEY Phim lwa chon
chirc nang mém van hanh Phim miii tén

Phim sang trang

Phim d4u (;). Can: huy

Input: Nhap

Hinh 1.14: Bang diéu khién hé diéu hanh Fanuc

+ Reset: Nut hiy bé bd nhéd
+ Start: Nut khoi dong, nat thuc hién 1énh
+ Cancel: Huy bo cau 1énh dang nhap

thi trén ban phim con c6 mot s6 nut chirc

+ Feedhold: Dimg chwong trinh khi dang chay, muén chay tiép an Start.

+ Space: Dau cach
+ EOB: Panh d4u chdm phay (;) khi két thuc cau lénh
+ Enter: Két thiic cau 1énh chuyén sang hang 1énh méi.

+ PROG: Vao chuong trinh dé chinh stra, xem
+POS (POSIT): Chuyén d6i kiéu hién thi hé toa td trén man hinh (ABS;
RELA; MACHINE)
+ OFFSET/SETTING: Vao bang Offset dao va cai gdc phoi

+ INPUT: Nhap dir li€u cai dat chirc nang va bang Off/Set

+ INSERT: Nhap dir li€u lap, chinh stra chuong trinh

- Cac cong tic diéu khién
+ POWER: ON: Bat ngudn; OFF: Tit ngudn
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+ EMERGENCY STOP: tit ngudn khan cap
+ CYCLE START: Thyc hién chuong trinh
+ FEEDHOLD: Dung chuong trinh

—— ZERO RETURN — CYCLE END —— ERRORS
X Y 2z 4 MOO MO1 M30 | | ALARM  LUBE POWERON' | READY,
O O OO O O O O O ®
OPTIONAL SINGLE BLOCK  MST  ZAXIS MACHNE DRY AUTO COOLANT
ST~ BLOCK S LoCK  NEGLECT "LOCK™  RUN ABSOLUTE POWER FUNCTION
N ON ON ON ON ON
@ @ @ @ @ @ @ ® @0
OFF OFF OFF OFF OFF OFF OFF OFF AUTO
RAPID MDI
JOG TAPE 175
HANDLE MEM
HOME EDIT
L SELECT MODE ———
—— FEEDRATE % ——
OFF ON
CW STOP CCW
- SELECT AXIS— —EDITKEY— “———— JOG mmi/min SPINDLE
2% 50 80 90
70 100 O @)
27 I
50 i; 120 CYCLE START  FEEDHOLD
L RAPID OVERRIDE % SPINDLE OVERRIDE % AUTO EMG STOP —

Hinh 1.15: Cac cong tic diéu khién may CNC Doosan

] QO
xvz D |=D | Z
436 SPINDL SPINDL
REF START STOP RESET
D] |[ww] | =D | =D +
SPINDL SPINDL
HANDLE JOG INC DEC
n o {7 [y
MEM TION MESSAG RAPID
=y | wp | 1] | [O]
SINGLE DRY CYCLE FEED —
BLOCK RUN START HOLD

Hinh 1.16: Mot s6 ky hiéu dic biét thwong dung trén bang diéu khién CNC
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+ MODE: DNC(TAPE): trao d6i di liéu véi thiét bi khac qua cap RS232
EDIT: soan thao va chinh stra chuong trinh
AUTO (MEM): chay chuong trinh ty dong
MDI: Nhap va thuc hién ting dong 1énh
MPG (HANDLE): Thyc hién cac chirc ning bang tay
JOG: Cit got ban tu dong
RAPID: Chay dao nhanh ban ty dong
HOME; (ZRN; REF): Pua dao vé diém chuin R cua may
+ RAPID OVERRIDE (RTO, RT1, RT2) hoac theo % (5%; 25%; 50%; 100%)
- Chon toc do chay dao nhanh
+ SPINDLE OVERRIDE: Thay d6i toc do quay truc chinh theo %
+ Tay quay: dich chuyén dao bang tay (khi MODE dit & MPG), str dung két
hop 2 cong tic lya chon:
* MM/PULSE (0,001; 0,01; 0,1 hoac X10; X100; X1000): Iya chon du xich
cho tay quay
* AXIS SELECT (X, Y, Z): lya chon truc dich chuyén X, Y, Z
+ TOOL (T): thay dao bang tay
+ SPINDLE: START: Quay truc chinh
STOP: Dung truc chinh
INCHING: Quay truc chinh cham bang tay (khi 4n nét nay thi
truc chinh quay, khi tha ra thi truc chinh dirng quay), thuong sir dung khi ra gé phoi.
+ SINGLE BLOCK: ON: Chay tung I¢nh
OFF: Chay ca chuong trinh.
+ DRYRUN: ON: Chay nhanh khong cit got theo chuong trinh (ding khi
thay dao chay lai phan da cat hodc chay thir chuong trinh).
OFF: tit ché do trén
+ MACHINE LOCK:  ON: Khoa ban dao
OFF: tit ché d6 trén
+ MANUAL ABS: ON: Str dung hé toa do tuyét doi
OFF: tit ché do trén
+ MO1: ON: str dung 1énh dirng c6 diéu kién M01
OFF: tat khong dung.
+ OPTION BLOCK SKIP:  ON: Bo qua cau lénh ¢6 dau (/) ¢ trude
OFF: van thyc hién cau 1énh c6 diu (/) ¢ trudce
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s N
Y &

Lwa chon truc X 4 q AXIS
d& tinh tidn  TT—FR PELECT —
N " Lwa chon buéc tién

x10

<00 | | X1: 0.001mm/khac
RANGED= ‘@\ || X10: 0.1mm/khic
4 X100: 0.1mm/khic
¢
Tav auav = / \

Huwdng quay

Vach du xich

Hinh 1.17: Ban diéu khién bing tay

2.1.2. Trinh ty cong tac bao quan, an toan sir dung may
a. Cong tac bao quan bao
Pé tranh hong hoc, tang tudi tho cho may CNC thi ngudi van hanh can tuan thi
cac cong viéc sau:
- Van hanh may ding quy trinh
- Kiém tra cin than cac diéu kién trudc khi van hanh, tién hanh gia cong.
- Cung cap du va ding dau thuy lyc va thuong xuyén theo ddi kiém tra sy hoat
dong hé thong thity luc trong may.
- Cung cap du lugng dau bdi tron hang ngay va thudng xuyén theo ddi kiém
tra su hoat dong h¢ théng bom bo1 tron.
- Can tao cho ta diéu khién thoang mat, dac biét la cac phén dién tr ....Nén
mo cua tu, hodc c6 quat mat khi may lam viéc.
- Sau khi 1am viéc can lau chui mdy sach s&, sap xép chd 1am viéc gon gang.
b. Cong tac an dong khi str dung may CNC
* Xac dinh cac moi nguy hiém
- Cac thiéu thén trén may va trén cac thiét bi can thiét cho cong viéc phai duoc
thong béo ngay lap tuc.
- L6i thoat hiém phai luén dugc dé trong.
- Khong nén mang nhitng vat bén nhon trong nguoi.
- Thao d6ng hd va nhan khi lam viéc.
* Xdc dinh va ghi nhé vimg nguy hiém
- Céc thiét bi an toan va cac bién chi dan khong duoc phép dich chuyén hoic
lam té liét.
- Céc bo phan chuyén dong va giao nhau phai duoc che chin.
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* Phong ngira cdc nguy hiém

- Phai mang d6 bao ho lao dong dé tranh cac tia ltra va tiéng on.

- Phai deo kinh bao vé hodc mit na dé bao vé mat.

- Céc day dién hé khong duoc phép sur dung.

- Théng thuong, chi cho phép diéu chinh khi may d dugc ngung. Ngoai trir
céc truong hop khi diéu chinh can phai mé may, nhu truong hop ra chi tiét gia cong.

- Ngudi van hanh khong nén vao ving cé chuyén dong quay hodc ving lam
viéc clia may, vi trong viing ndy may co thé thuc hién cac chuyén dong quay cua dau
rovolve hay cac chuyén dong tinh tién ctia ban mdy.

- Phai tudn theo cac chi din an toan ctia nha san xuat may.

- Can cht ¥ dén cac yéu cau ki thuat an toan sau day:

+ Phai cai then an toan dé chéng lai viéc gia cong cac chi tiét bi ga dat sai
hoic khong du cting virng, dé tranh ving cta cac phan tir chuyén dong.

+ Phai khoa céc thiét bi kep chi tiét trén may CNC

+ Gitlr khoang cach an toan gitra cadc bd phan nho ra xa ciia cac may CNC lan
can trong hé thong mang may CNC va

+ Tranh phoi vang cling nhu tia phun ctia nudc tron ngugi.

+ Hut bui khong khi trong khong gian may.

2.2. SUDUNG BANG DIEU KHIEN SENTROL
2.2.1 Ly thuyét lién quan
Cdc chure nang co ban trong lyva chon MODE tai vi tri EDIT
+ ALTER: Chen thay thé ky tu tai vi tri con tro
+ DELETE: X6a ky tu tai vi tri con tro
+ SEARCH: Tim mot tur Iénh hoac dong 1énh trong chuwong trinh
+ Céc phim mili tén:«——1|: Di chuyén con tro theo huéng miii tén
+ F8: M¢ trang manu tiép theo
+ TABLE PROGRAM: vao bang quan ly file chuwong trinh
* New program: tao mdi mot chuong trinh
* Copy Edit: sao chép mot chuong trinh
* Program select: lya chon (m&) mdt chuong trinh
* Delete: x6a mdt chuong trinh
* Rename: stra tén mot chuong trinh
+ GRAPHIC: M6 phong qua trinh cat got
* Clear Screen: lam sach man hinh
* Quick check: Quét nhanh chuong trinh (dé kiém tra 13i cdu trac chuong
trinh)
* Feed check: M6 phong cham qua trinh cat got (dé kiém tra 151 cong nghé)
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+ C.A.P: Giai thich mot tir 1énh
2.2.2. Trinh ty cac buwéc mé file méi

Budc 1: Bat cong tic MODE vé vi tri EDIT
Budc 2: Vao TABLE PROGRAM
Budc 3: Chon NEW PROGRAM

Budc 4: Nhép tén chuong trinh: Oabed; O 1a chit O dau tén, abed 1a s6 co 4
chir s6 chua ton tai trong bang Program, an ENTER

3. Tém tit trinh tu thue hién

Tén cac buoc

Dung cu. thiét

Cac chu y vé an

TT Yéu cdu ky thudt
cong viéc bi, vat tw Gu cau ky thug toan lao dong
Mav tia . -
, SR Tim hiéu k§
Céu ta0 may Pnay. . | huéng dan sir
N . So do, ban Thuc hién ding nd1 ) ,
CNC va cOng tac ) ~ . . . = .| dung cac may.
01 \ \ .| huéng dan st quy bdo quan va st |, A s
bao quan, an toan ) , Trang bi day du
) ) dung may dung may . A A
st dung may Ay as . bao ho lao dong
Dau boi tron, dé s o
khi lam viéc
lau
Nam viing cac
Sir dung bang Ban lap trinh Thl:l’C h1?n dang cac cl}uc I’laIA,lg cua
02 2 2 budc mo file, tao cac nut an trén
dicu khién Sentrol | Sentrol

file mo&i

bang diéu khién
va man hinh
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BAI 2: HE TQA PO SU DUNG TREN MAY CNC

1. Muc tiéu
- Trinh bay duoc cac hé toa do, cac diém gdc va diém chuan trén may CNC.
- Chon géc phoi, tinh duoc toa dd cua cac diém trén ban v& chuin bi cho lap

trinh

- Rén luyén thai do tich cuc, tic phong cong nghiép, can than ti mi trong cong
viéc.
2. N0Oi dung

- Ly thuyét lién quan
- Trinh tu thuc hién chon géc phoi, tinh toa do

2.1.LY THUYET LIEN QUAN
2.1.1. Hé toa d trén may CNC
a. Quy woc cdc truc toa do

Ky hiéu céac truc toa do cling nhu chiéu chuyén dong trén may CNC duoc tiéu
chuan hoa qudc té. Trén may CNC thiét 1ap hé truc toa d6 vudng goc Descartes tudn
theo quy tic ban tay phai. Theo d6 dua ngon tay gitta hudng theo chiéu dwong truc Z,
khi d6 ngon tré theo hudng truc Y, con ngon céi theo hudng

Hinh 2.2: H¢ truc toa d§ trén may phay dirng va may phay ngang CNC
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Hinh 2.3: H¢ truc toa dj trén may tién CNC khi dao & trwdc phoi va sau phoi
b. Cdc truc quay va tinh tién twong doi trén cdc truc toa do
MGéi truc chinh X,Y,Z déu c6 mét truc quay quanh twong tng. Nhitng goc quay

clia cac truc nay duogc biéu dién bang cac chit cai A,B,C. A quay quanh truc X, B quay
quanh thyc Y va C quay quanh truc Z. Cac chuyén dong vé vi tri xét tuong d6i trén cac
truc X,Y, Z duogc goi 1a toa d0 tinh tién tuong ddi trén céc truc d6 va ky hiéu U, V,
W. (xem hinh 3.4).

Chiéu quay 1a chiéu duong néu quay theo chiéu kim dong hd, khi nhin tir diém
“0* ctia toa do ra chiéu dwong ctia mdi truc (twong Gng voi chiéu quay ctia mot con vit
vo1 ren phai hodc hudng quay cua cdy mé nut chai).

%z
+C
wT

ux/©

A

W

—-..

X

Hinh 2.4: Géc va hwéng quay cia truc
2.1.2. Céc diém gbc, diém chuin

a. Piém goc ciia mdy (ki hi¢u chir M) Machine reference zero
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Diém gbc M cta may 1a diém gbc cua hé toa do cia may. Diém M duoc cac nha
thiét ké ché tao quy dinh theo két cau cua timg loai may. Piém M 1a diém gidi han
ving 1am viéc cua may, diéu d6 co nghia 1a trong pham vi ving 1am viéc cta may céac
dich chuyén cua cac co ciu may c6 thé dich chuyén theo chiéu duong cia céc toa do.

Véi may tién CNC diém M thuong chon 13 giao diém cua truc Z voi mit phang
dau cua truc chinh.

Hinh 2.5: a) Piém goc M ciia may tién b) Piém géc M ciia may phay

b. Piém chudn ciia mdy (ki hi¢u R) Reference point

Trong h¢ théng may do dich chuyén, cac gia tri do thuc s& mét di khi ¢6 su cb
mat dién. Trong nhitng truong hop nay dé dwa hé thong do tré lai trang thai do trudc
d6 thi phai dua dung cu cit vé diém R (Reference). Piém chuin R ¢ khoang cach c¢d
dinh so voi diém gbc 0 ciia may (M) khoang cach nay xac dinh ving lam viéc cia
may theo chiéu dai va dudng kinh. May tién diém R niam phia bén phai.

Relference
relurn pont

 —

Hinh 2.6: Piém chuén R ciia may phay va may tién
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c. Piém géc cia chi tiét (ki hiéu chiv W) Workpiece zero point

DPiém W cua chi tiét 1a géc toa do cua chi tiét. Vi tri diém W phu thudc vao su
lga chon ctia ngudi 1ap trinh. Tuy nhién can phai Iya chon sao cho céc kich thudc trén
ban vé& gia cong clung dong thdi véi cac gia tri toa do.

Dbi v6i cac chi tiét tién thi diém W cua chi tiét ndm trén duong tim cua chi tiét,
hodc & mat dau bén trai, hodc & mat dau bén phai (thuong chon mat dau bén phia b
chtra dao dé lap trinh d& bj nham 14n...)

N

)
=
)

+X
a) b)
Hinh 2.7: Piém gbc chi tiét trén may tién
khi dao nim phia truéc(hinh a) va phia sau (hinh b) truc chinh
Trén mdy phay c6 hai phuong an chon gbc toa do:
+Chon gdc ctia 2 truc ndm trong mot mit phang & goc chi tiét nhu hinh 2.9.a va
truc con lai chon ndm trén mat du chi tiét. Phuong 4n nay dung cho nhing chi tiét it
c6 tinh d6i xtmg vé két cau.
+ Chon gbc ctia 2 truc nam trong mdt mit phang tai tdm cta chi tiét nhu hinh
2.9.b va truc con lai chon nam trén mat dau chi tiét. Phuong 4n nay dung cho nhing
chi tiét c6 tinh dbi ximg nhiéu

AY

@w =t S =gy '@?M ALY

Worktable

Hinh 2.8: Diém gbc chi tiét trén may tiénkhi gbc nim & géc trai phdi (a) va goc & giira phdi (b)
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d. Tinh kich thwéc tuyét doi va twong doi
A +X A +X

?\u. }\ =80

§ >

Vi E[ . « 2

- & -
Z —20

—32

—Ba
_an -Z -z0 F1o] 18 |-12] -
Hinh 2.9: Ghi kich thwéc tuyét dbi Hinh 2.10: Ghi kich thuéc twong dbi

e. Diém chudn ciia dao (ki hi¢u P)

Dé co thé xac dinh vi tri cta dao trong vung 1am viéc ctia may ta x4c dinh diém
chuan cia dao (P). Piém (P) dugc ding khi tinh toan cac quy dao chuyén dong cia
dao.

Céc dao tién, miii khoan ¢6 diém chuén 1a dinh dao, cac miii khoét, dao doa va
dao phay ngon diém chuan (P) 13 tim ctia mat dau cua dao.

Hinh 2.11: Piém chuin dao trén may CNC
2.2. TRINH TU THUC HIEN CHON GOC PHOI, TINH TQA PO

2.2.1. Tinh tga d¢ trén cac truc cho may tién X,Z:

XA
g f
[ )
e g
=
N = C b
® [
W 3 [a.f
__________ . _ __-...
. 50
- 100 .
140 .

Hinh 2.12: Vi du 2
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Bude 1: Panh diu cac vi tri (a,b,c,d,e,f,g) giao nhau trén ban v€ nhu hinh 2.12
Buée 2: Chon gbe phdi cho ban v& nhu hinh 2.12 (trén tAm va mit cudi cta phoi,cé
thé chon gbc nam trén tAm phodi va & mit dau cia phoi)
Buée 3: Ké bang nhu bang 1.2 tinh toa d6 cac diém (a,b,c,d.e,f,g) ( Luu ¥ khi tinh toa
d6 cho may tién thi X 14y theo duong kinh)

Bang 2.1: Toa d9 X;Z cho vidu 1

Piém X Z
a 0 140
b 40 140
c 40 100
d 80 100
e 80 50
f 110 50
g 110 0

2.2.2. Tinh toa do trén truc XY cho may phay

A

[a»)

(@)

o

o 8

Q -
9

(@)

o
10

20
=

11

20

12

.10

010 60 20

Hinh 2.13:Vi du 2
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Tuong tu cac budc nhu tinh toa do may ti€n. Ta chon phoi ¢ tdam phoi, danh dau
céc diém giao nhau trén ban vé nhu hinh 2.13. Pay 1a toa d6 d6i ximg qua gbc W nén
tinh dugc toa do cac diém

Bang 2.2: Toa d9 X;Z cho vi du 2

Piém X Y
1 -30 -40
2 30 -40
3 40 -30
4 40 -10
5 40 10
6 40 30
7 30 40
8 -30 40
9 -40 30
10 -40 10
11 -40 -10
12 -40 -30

2.2.3. M¢t sé vi du khdc
Can tinh toa do diém b,c, f cho cac hinh sau
- Tim: toa d6 x cta diém b =?

i
b [ <
dx | .“'-’}‘
?
— -
&5 »

Hinh 2.14: Toa d9 diém b ciia vi du 3
Biét: Toa do x cia tAm diém = 65 mm. Tim: toa dd x cta diém b = ?
Giai: X =65 mm — dx ma dx = ban kinh ctia cung tron = dx =25 mm
X=65mm-25mm = x=40mm
- Tim: Toa d6 x cta diém ¢ = ?
Biét: Toa dd x cua tim diém = 65 mm; Ban kinh cua cung tron r = 25mm = dy =
35 mm - 15 mm =20 mm
- Tim: Toa d0 x cta diém ¢ = ?
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A
35

1%
R B ot

Hinh 2.15: Toa @9 diém C ciia vi du 3
Giai: X =65 mm + dx

dx=r’-dy* = dx*=25%-202 = dx* =225 = dx=15mm
Xe = 65 mm + 15 mm = x. = 80mm

- Tinh toa d6 diém f:

?
|
18
e B s
dx 1
_F_ q_
7
%;t f
25"
(=]
Sf B 2

Hinh 2.16: Hinh tinh toin diém f vi du 1

- Biét: Toa do x cua diém bét diu canh nghiéng = 15 mm; Géc nghiéng a = 25°

; dy =85 mm - 65 mm =20 mm

Tim: Toa do x cua diém f=?
Gidi: x =15 mm +dx = dx=dy *tana = dx = 20 mm * tan 25° = dx = 20
mm * 0,4663 = dx = 9,326 mm

3. Tom tit trinh tw thue hién

Dung cu. ;
Tén cac buwoc con p o A Cac chu y vé an
TT . &1 thiét bi, vat Yéu cau ky thuqt . Y .
viéc toan lao dong
tw
: A tra - Poc k¥ ban vé€, chon gboc : .
Tinh toa do trén 0C Ry cnon g - Goc phoi ¢ thm
. : . phoi phu hop chi tiét C e 2 LA
cac truc cho may | Ban vé, i e ..: s | vamatdau chi tiet.
01 o VR - Banh dau ding diém can . NP
tién X,Z: giay but - Tinh day du céc

thiét, lap bang du cac truc,
diém trén ban vé

diém, cac truc
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- Boc k¥ ban v€, chon géc - Géc phoi XY &
Tinh toa d¢ trén Bin vé phoi phu hop chi tiét g6c hodc tam chi
02 |truc XY chomay | ., ' - Danh d4u ding diém can | tiét
giay but K 1A Lea . . A 4w
phay thiét, 1ap bang du cac truc, | - Tinh day du céac
diém trén ban vé diém, cac truc
Tim duoc mdi lién hé toan
hoc (hinh hoc, Sin, Cos, Nh¢ cac kién thirc
03 | Mot sé vi du khac B'eln Ve’, Tig Va’ cac §0c Iklc_)p’bcn ‘ hlrrlh h(,)’c va conxg
giay but gitra cac diém can tinh. Tur | thue toan hoc dé
do6 tinh duoc toa do cac ap dung
diém can tim
BAI LUYEN TAP
Tinh toan toa do tAm céc 16 va nhap vao bang bén (tinh toan 1am tron dén 3 chir
s6 thap phan).
90 85 -
80 70
50 .
i
9 f
|
ag* % i g
o ]

Hinh 2.17: Hinh bai tap 1

Yi

100

X

Hinh 2.18: Hinh bai tap 2

X

Y

Hinh 2.19: Hinh bai tap 3
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+ + o
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Hinh 2.20: Hinh bai tap 4 Hinh 2.21: Hinh bai tip 5
00 20 10 F E
o5 bl _ o
\( o ] C
(0 - B A
| W= 1=} (|
s -
= \< = ey E — -
L
=3 1 Il _ | _&
P f [ [
[N
15} }Lﬁ 10 20 15
E —- i el
Hinh 2.22: Hinh bai tip 6 Hinh 2.23: Bai tap 7
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BAI 4: VAN HANH MAY TIEN CNC

1. Muc tiéu

- Trinh bay dugc cac budc khoi dong, so dao, cai dit gdc phoi trén may Tién
CNC.

- Thue hién viée ra ga phéi, so dao, cai dit gdc va gia cong trén may Tién CNC
mot cach an toan, chinh xac.

2. No¢i dung

- Ly thuyét lién quan

- Trinh ty thuc hién van hanh may ti¢n CNC
2.1. LY THUYET LIEN QUAN

Pé van hanh may tién CNC ngudi tho phai thyc hién qua cic céng viéc co ban
nhu sau:

- Chuan bi céac diéu kién cho may nhu kiém tra tinh trang hoat dong ciia may, cap
dién cho may, ga dao, ga phoi.

- Tim va luu gbe phéi 1a dung dao dé tim gdc phoi da ga trén may cho 2 truc X, Z
so voi gdc tham chiéu R ctia may rdi ghi nhé thong sb gbe do vao may, dé khi gia
cong theo chuong trinh mdy, sé& tinh toan theo gdc di ghi nhd va thuc hién gia cong
dung cac vi tri da 1ap trinh trén phoi. Néu cong viéc ndy lam sai s& dan dén gia cong
1éch phoi, dao va dap vao phéi... lam hong phoi, hong may.

- So dao 1 so sanh chiéu dai cac dao cho ca truc X va truc Z cta dao can dung
v6i gbe phoi hodc mot mat chuan rdi luu vao may. May sé nhé chiéu dai cia cac dao
d6, dé khi gia cong theo chuwong trinh c6 nhiéu dao, s& str dung 1énh bu dao T0x0x, bl
- trir lwong chénh 1éch tir thong sb da lwu (dai hodc ngdn) tir d6 dao chay dén diém lap
trinh an toan ma khong sai léch vi tri da 1ap trinh. Néu khi so dao sai nhiéu chay may
gia cong dao s& va dap vao phoi... lam hong phoi, hong may. Néu so dao sai it thi lam
cho kich thudc chi tiét gia cong khong ding yéu cau ban vé.

2.2. TRINH TU THU'C HIEN VAN HANH MAY TIEN CNC
2.2.1 Khéi dong may

Buéc 1: Kiém tra dau boi tron, khi nén, diéu kién an toan cia may

Budc 2: Bat cac Aptomat cap ngudn cho may

Budc 3: An nit Power On

Budc 1: Pua ban may, dao vé gbc tham chiéu R

Bat Mode vé REF (ZRN; Home)/ Bat cho ban may vé goc truc X sau d6 vé
géc truc Z
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REFPOINT RAPID OVERRIDE FEEDRATE OVERRIDE SPINDLE OVERRIDE NC POWER

L % ! J=L
R 1100 JEA
25 L] _ e _ W
3—L o ¥ : Ty ¥

AXIS SELECT

A UL

MACHINE EMG RELEASH -
. e CYCLE S - ", A STH ]
READY  ALARM RES hd o L T'“RT LUB.ALARM

dh = )@ - | =& <I> vile

MO2MD3

ﬁ‘ FLOCD BASE
=y CODLANT COCLANT
T AuTO, PaweR MACHINE
SCREW DFF
DOCROFEN  SINGLE  OFTINAL OFTIONAL . . PROGRAM whe L[4 CONVEYDR =0 +|¢-
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-

Hinh 3.1: Bang diéu khién may CNC

PROGRAM MACHINE WWORE
CTES

2.2.2. Ga dao, ga phéi trén may tién
a. Ga dao
Chon dao, ldp cin con dung huéng, chinh phan dau dao ra khoi 6 dao 1 khoang
du ctng vimg L<1,5H, van vit chim vao cin con ép chit dao vao 6 ga
Kiu g4 |ap dit dao 18n &8 tich dao

(o TRLT ] PAu ro von Céc khdi
ve kidu dia mang dao

Hinh 3.2: G4 dat dao
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b. Gd ldp phéi

Budc 1: Néi long vit kep chiu cip

Budc 2: Diéu chinh chiu cip phu hop dudng kinh phéi (cha ¥ cac ranh dinh vi
phia sau chau cdp va bich ga, can phai lip twong Gmg va dong déu trén ca 3 chiu dé
dam bao d6 dong tdm ctia chau cip véi truc chinh)

Hinh 3.3: G4, chinh chéu cip
Budc 3: Siét chat cac vit kep chat chau cap vao bich ga
Buéc 4: MODE: dat 6 MPG (HANDLE)
Budc 5: Dung ban dap, mo chiu kep, dua phoi vao vi tri chuan bi kep

Budc 6: Dung ban dap diy nong u dong dwa miii chdng tm vao vi tri 1am viéc
truéc khi kep chit phoi trén mam cip néu chi tiét can chong tim
Budc 7: Dung ban dap déng mé chau cip dé kep chit phoi
2.2.3. Cai dit goc phdi (W) trén may tién
Bao gdm viéc tim vi tri mat dau Z, tim dudng kinh X (goi 1a tim gbc (W) ciia
phdi) trén may bang dao va viéc luu vi tri cua dao dang & gbc (W) vira tim d6 vao
bang luu gbe phoi (WORK) trong may CNC.
a. Trinh tw tim géc phéi (W)
Budc 1: Poc ban v&, lya chon va ga lap phai thich hop:
Budc 2: Chon dao 1am dao chuan (Vi du T0100): Bat MODE vé MDI/ Nhap
va thyc hién 1énh T0100 (thay & chd khong vudng dao)/ An Cyclestart
Bude 3: Quay truc chinh: MODE van dé & MDI/ Nhap va thuc hién 1énh
G97 S500 MO03; /An Cyclestart
Budc 4: Tim gdc miat dau Z: Bat MODE vé MPG (HANDLE)/ Quay tay
quay dua dao cham (hodc xén mat dau néu con lugng du)/ Chon RELATIVE/ An WO (
mot s6 may an Z ORIGIN)
Bude 5: Tim gdc tm phdi theo X: Bé MODE ¢ MPG (HANDLE)/Quay tay
dua dao cit trén mat tru mot doan 3-5mm véi chiéu sau cat nho/ Chon RELATIVE
(POSIT)/ An U0 (mét s6 may an X ORIGIN)
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Budc 6: Do dudng kinh phan tru vira cit: Pua dao ra xa theo hudng Z (dé
tién viéc do dudng kinh chi tiét)/ Dimg truc chinh/ Po dudng kinh phén tru vira tién ta
duoc Xy,

Budc 7: Quay truc chinh/ Quay tay ban may dua dao vé vi tri U=0, W=0
(hoac X=0; Z=0) trén man hinh v6i hé toa d0 RELATIVE (Quay va quan sat toa do
hién thi trén man hinh)

b Trinh tw luu goc phéi( W) vao may
- Trén may SENTROL-ST6

Sau khi tim duoc toa do gbc X, Z cua phdi trén may, dé luu gdc chi tiét vao
may ta tién hanh céc budc sau:

Budc 8: Khai bao toa dd dao hién tai cho may nhan biét: Bat MODE sang
MDI/ Nhap va thyc hién 1énh G50 Xyeong kinh vira do Z0.; /An Cyclestart.

Budc 9: Pua dao vé nguyén diém: Cong tic MODE van & MDI/ Nhap va
thue hién 1énh G28 U0 WO:/ An Cyclestart

Bude 10: Poc, ghi toa do (X..,Z..) vdi hé toa ¢ ABSOLUTE trén man hinh
khi dao & nguyén diém R: Nhin toa do/ Ghi nhé vao gidy.

Budc 11: Nhap toa do vira doc duoc vao dau chuong trinh can gia cong (tai
cau 1énh G50 & dau chuwong trinh): Bat MODE vé EDIT/ Stra toa d6 (X..,Z..) trong cau
1énh G50 X...; Z.... trong chuong trinh l4p bang X... Z....(d3 ghi trén gidy ¢ budc 10)

- Trén may DOOSAN - LYNX 220

Sau khi tim duoc toa d6 gbc X, Z ctia phoi trén may, dé luu gdce chi tiét vao
may ta tién hanh cac budc sau:

Budc 8: Nhap gid tri géc X, Z vao bang WORK:

+ An Set/ An Work dé vao bang khai bao goc phoi/ Pua con tré dén vi tri X
ctia gdc can str dung (VD: G54)/ Nhap X, 4n Measur.

+ Pua con tro dén vi tri Z cta gde can stir dung/ Nhap Z0 4n Measur.

Luu y: Vi tri cia dao phai trung vi tri da tién, xén thir va do ¢ trén
- Trén may HAAS -ST10
O may tién Haas ta khong can khai gbc phoi theo X ma chi khai gbc phoi
theo Z 1a du, vi khi so dao (offset dao) v6i nhau may lay (luu) gia tri tuyét déi theo tim
phoi ma khong 1ay su chénh 1éch giita cac dao nhu cac may khac nén ta tién hanh cac
budce sau:

Budc 8: Nhap gia tri Z vao bang WORK OFFSET: An OFFSET dé xuit
hién bang WORK OFFSET dé khai bao gbc chi tiét/ Pua con tro dén vi tri Z cia gdc
can stir dung (VD: G54)/ An Z FACE MEASUR dé cai dit gdc ctia phdi vao may
2.2.4. So dao (Offet dao) trén may tién
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La cong viéc so sanh cac dao vdi phoi hoac 1 vi tri chuan, roi luu vao bang
OFFSET cua may.

a. Trinh tw dé so dao trén may SENTROL- ST6
Sau khi tim dugc vi tri goc phoi theo X va Z ta tién hanh cac budc sau:

Budc 1: Luu vi tri cia dao chuan so véi gdc phoi vao bang OFFSET (viéc
nay nén lam cung luc & bude 7 cua muc cai dit gdc phoi):

- D& MODE vé MPG, quay tay quay dua dao vé vi tri U=0, W=0 trén man
hinh v6i hé toa d0 RELATIVE (vira quay vira quan sat toa do hién thi trén man hinh)

- An DISP, chon OFFSET dé vao bang offset dao/ Di chuyén con trd dén vi
tri dao 01 & cot Z/ Chon RELATIVE trén man hinh/ Nhap W, an ENTER.

- Di chuyén con tro dén vi tri dao 01 & c¢ot X/ Chon RELATIVE trén man
hinh/ Nhap U, 4n ENTER

Luu ¥: P6i véi may nay tri sd OFFSET ctia dao 1am chuédn ludn phai bang
0). ,

Budce 2: Thay dao va so dao ti€p theo:

- Pua dao ra vi tri an toan, thay dao cin so/ Bat MODE vé MDI: Nhap va
thyc hién 1énh goi dao (Vi du T0200)

- Quay bﬁng tay dua dao cham nhe mat dau/ An DISP, chon OFFSET dé vao
bang offset/ Di chuyén con tro dén sb dao can so ¢ cot Z/ Chon RELATIVE trén man
hinh/ Nhap W, 4n ENTER.

- Quay bing tay dua dao cham nhe¢ mat tru ma dao T0100 da tién/ An DISP,
chon OFFSET dé vao bang offset/ Di chuyén con tro dén vi tri dao can so ¢ cot X /
Chon RELATIVE trén man hinh / Nhap U, 4n ENTER

Luu y: Cac dao sau phai cham nhe dung vi tri dao chuan di tién néu khong s€
gdy ra sai sO gia cong. Dé giam thiéu su cb nay nguoi ta da dung thiét bi so dao chuin
bang dong ho so hodc cam bién tiép xic ...

b. Trinh tw dé so dao trén mdy tign DOOSAN - LYNX 220

Sau khi tim dugc diém goc phdi theo X va Z trén may

Buéc 1: Luu vi tri ciia dao chuan so véi gc phoi vao bang OFFSET (viéc
nay nén lam cing luc & bude 7 ctia muc cai dit gbc phoi):

- D& MODE vé HANDLE, quay tay quay dwa dao vé vi tri U=0, W=0 trén
man hinh véi hé toa d0 RELATIVE (vira quay vira quan sat toa do hién thi trén man
hinh)

- An Set/ 4n OFFSET dé m¢ bang khai bao thong s6 dao/ Pua con tro dén vi
tri Z s6 dao 01/ An Z0 MEASUR/ Pua con tro dén vi tri X ctia s6 dao 01/ Nhap Xg,
(duong kinh phoi do dugc sau tién) MEASUR.

Buée 2: Thay dao va so dao tiép theo:
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- Pua dao ra vi tri an toan, thay dao can so/ Bit MODE vé MDI/ Nhap va
thuc hi¢én 1€nh goi dao (Vi du T0200)

- Quay bing tay dua dao cham nhe mit ddu/ An phim (OFF/SET)/ an
OFFSET dé m¢ bang khai bao thdng sé dao/ Pua con tro dén vi tri Z s6 dao 01/ An Z0
MEASUR

- Quay bé‘mg tay dua dao cham nhe mat tru ma dao TO100 da tién/ Pua con
trd dén vi tri X cua sb dao 01/ Nhép X4, (duong kinh phoi do dugce sau tién)

MEASUR.

=
o

™
=

n
=

=

ACTUAL POSITION (RELATIVE)
u 236.005 W 274,845

[

g
9]

u o=
(] L] Bl N el
[~]

=
]
(7]

HND ===*= === === |_13:40:53 |_|

5| _WEAR | GEOM |_coprm |_|

Hinh 3.4: Bang so dao (Offset dao)

Giai thich hop thoai Tool Offset:

- NO: Sb vi tri dao trong 6 chira dao

- WEAR: Luong bu mon chiéu dai dao

- GEOM: Gié tri hiéu chinh chiéu cua dao so v&i dao chuén theo X va Z. Néu

chon dao chuén 1a dao sd 1 thi gia tri X,Z cua dao s6 1 1a=0. Con R ban kinh miii dao

tién dang dung
c. Trinh tw dé so dao trén mdy tién HAAS -ST10

Buoc 1. Luu vi tri cua dao chuan so vdi goc phdi vao bang OFFSET (viéc
nay nén lam cung lac & bude 7 ctia muc cai dit gdc phoi):

- Pé MODE vé HANDLE, Chon POSIT/ Quay tay quay dua dao vé vi tri
U=0, W=0 trén man hinh v&i hé toa 40 RELATIVE (vira quay vira quan sat toa do
hién thi trén man hinh)

- An OFFSet dé bang TOOL OFFSET sang / Pua con tré dén vi tri Z s6

dao 01/ An Z FACE MEAS/ Pua con tré dén vi tri X cua s dao 01/ Nhap Xy, (duong
kinh phéi do duogc sau tién)/ An X DIA.

39



DIA.

BuGc 2: Thay dao va so dao tiép theo:
- Pua dao ra vi tri an toan, thay dao can so/ Bat MODE vé MDI/ Nhap va
thyc hién 1énh goi dao (Vi du T0200)
- Quay béng tay dua dao cham nhe mit diu/ An phim (OFFSET) dé bang
TOOL OFFSET sang / Pua con tré dén vi tri Z s6 dao 01/ An Z FACE MEAS.

- Quay béng tay dua dao cham nhe mat tru ma dao TO100 da tién/ Pua con
tré dén vi tri X cta s6 dao 01/ Nhap X, (dudng kinh phéi do dugc sau tién) )/ An X

3. Tém tit trinh tw thye hién

Tén cac buoc cong

Dung cu. thiét bi,

Cac chuy vé an

i viéc vat tw Yéu cau ky thuat toan lao dong
Kiém tra may
01 Khéi dong may May tién CNC bung trinh ty trude khi bat
ngudn
G4 dao dam bdo ky Chiéu dai cac dao,
. LA Dao tién cac loai, | thuat, cing viing phoi vira phai, kep
02 | Gadao, ga phbi b o o e > T
gap may tién CNC Ga phoi tron déu, chat dao, kep chat
cing viing phoi
o May tién da lip | Cai gbe chinh xae | Con than khi lam
03 Cai dat goc I 4, , ) viéc. An toan trong
phoi dao day du kich thude , oy
st dung thiét bi
M%}.] ten dé .lapA So dao dung trinh ty, C.%n than kl}l fam
04 | Sodao phoi dao, cai goc , . L .| viéc. An toan trong
s ., chinh xac kich thudc , A
day du st dung thiét bi
, Y T A Sap dit gon gang,
Thao chi tiét, vé ToE X
05 ’ Tay quay € to, sach s€, lau chui dau

sinh

choi, dé, dau...

mo.....
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BAl 4. VAN HANH MAY PHAY CNC

1. Muc tiéu

- Trinh bay duoc cac budce so dao, cai dat gbc phoi va gia cong trén may Phay
CNC.

- Thuc hién viéc ra ga phoi, ga dao, so dao va cai dat gbc trén may Phay CNC
mot cach an toan, chinh xéc.
2. N¢i dung

- Ly thuyét lién quan

- Trinh ty thyc hién van hanh may phay CNC

2.1. LY THUYET LIEN QUAN

Tuong ty van hanh may tién CNC, khi van hanh may phay nguoi thg phai thuc
hién qua céc cong viéc co ban nhu sau:

- Chuan bi céac diéu kién cho may nhu kiém tra tinh trang hoat dong ciia may, cap
dién cho may, ga dao, ga phoi.

- Tim gdc phdi ga trén may cua 3 truc X, Y, Z so véi gbc tham chiéu R cua may,
r0i ghi nhé thong sd gbe d6 vao mdy, dé khi gia cong theo chuong trinh may s& tinh
toan theo gbc da ghi nhd va thyc hién gia cong ding céac vi tri d 1ap trinh trén phoi.
Néu cong viéc nay 1am sai s& dan dén gia cong léch phoi, dao va dap vao phdi... 1am
hong phoi, hong may.

- So dao trén may phay chi can xdc dinh sai léch theo phwong Z ciia dao tiép
theo so vdi goc phéi hodc mdt chudn réi lweu vao bang Offset. Myc dich 1a 1ap mot
bang so sanh chiéu dai ctia cac dao luu vao may. Khi can sir dung dao nio d6 ta dung
1énh bu G43 H_ dé bu tién hodc bu lui mot khoang ma ta di cit dit tuy theo dao d6 dai
hay ngan hon dao chuan. Gom céc cong viéc co ban:

- Léy dao 1am chuén xén mit dau cua phoi, dat Z0.

- Goi dao can Offset, dua dén cham nhe vao mat Z ciia phdi ma dao chuan da
cit, hodc do chiéu dai dao can offset so v&i dao chuan.

- M6 bang Offset di chuyén, ghi nhé gia tri trén man hinh vao c6t H cta hang
c6 sb dao can dung (day gia tri chénh léch theo phwong Z cua dao cin so v6i dao
chuan).

2.2. TRINH TU THU'C HIEN VAN HANH MAY TIEN CNC
2.2.1. Ga dao, ga phéi trén may phay
a. Gd lidp dao phay
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B phan chyp

B0 phan néi trung gian
dao phay ngon

Hinh 4.1: Cac b phan diu dao va lip dao
Buéc 1: Gé dao 1én bau dao.
- V6i dao phay mat dau ta lip cic mAu hop kim vao cac vi tri trén mit dau cia
bau dao, xiét chit cac vit bat him mau hop kim trén do.
- V6i dao phay ngén ta lap dao vao bau senga, ding clé xiét chit bau dao dé kep
chat dao.

Buée 2: Lép bau dao 1én truc chinh.

—— Locking drowbar
|— Retention knob
|— Clomping

— Unclamping

Hinh 4.2: G4 bau dao 1én truc chinh
Bat cong tac MODE vé MPG/ An phim OPTION PANEL 2 lan/ An CHECK
MODE/ M6t tay d& dao, dua vudng goc dung vao tam truc chinh va ranh then trén truc
chinh. Mét tay 4n nit UNCLAMP trén truc chinh, dé hé théng khi nén 1am co ciu co
khi kep chat dao trén truc chinh.
- Bude 2: Ga ldp bau dao 1én 6 tich dao néu can: Bat cong tic MODE vé
MDI/ Lap 1énh T1 M6; 4n ENTER/ An CYCLESTAR.
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b. Ga ldp phéi va dé gd

Hinh 4.3: G4 dd ga va phai 1én ban may
- Buée 1: Lau sach bé mit ban may, bé mit day Eto.

- Buoc 2: Gé ét6 1én ban may; dat dung then dinh vi vao ranh chir T.
- Budce 3: Ga bu 16ng vao ranh chir T ban may va éto.
- Budc 4: Ra ma dong €t6 song song voi phuong chay dao ngang cia ban may:
Dung dong ho so dé ra, khi ra can siét nhe bu 1ong kep rdi dung bua cao su dé
g0 diéu chinh.
- BuGe 5: Siét chit bu 16ng dé kep ét6 v6i ban may.
2.2.2. Cai @it gboc phdi (W) trén may phay
Ciing giéng thao tac trén mdy tién bao gdm tim gbc cua phdi trén may theo X, Y
va c6 thé theo Z bang dao hodc dung cu chuyén dung roi luu vi tri gbc phdi so véi
diém chuén cta dao vao may phay CNC.
a. Tim goc phéi theo X, Y
Buéc 1: Chon va ga lap phéi thich hop.
Burde 2: Chon dao 1am dao chuén 1a dao c6 thé xac dinh duoc ca vé duong kinh,
chiéu cao dé xac dinh gbc.
Bat MODE vé MDI/ Nhap va thyc hién 1énh TO1 M6; (VD chon dao 1 12 dao
chuan)/ An CYCLESTAR.
Buéc 3: Cho truc chinh quay: Dit MODE van dé & MDI/ Nhédp va thuc hién
1énh S800 M03;/ An CYCLESTAR.
Buéc 4: Bat MODE vé MPG, quay tay quay dua dao cham phoi theo phuong
XY
Luu ¥ & budc nay nén dua kiéu hién thi trén man hinh vé gia tri twong ddi
(RELATIVE) dé dé theo ddi. Gom cac thao tac sau:
- Quay tay dua dao cham phdi theo phuwong X (xem hinh 7.2)/ An POSIT Select
dé xuat hién ga tri RELATIVE/ An X0 (4n X ORIGIN) dé xac nhén vi tri X d6 14 0.

43



Hinh 4.4. Dao cham phdi theo cac truc X, Y

Hinh 4.5. DUng dung cu cham chuyén dung Tru léch tAm 10 xo)

- Quay tay dua dao cham phdi theo phuong Y/ An YO (4n X ORIGIN)nhu trén

- Quay tay dua dao vé vi tri toa do dé toa do tuong ddi trén man hinh 1a
X=1/2Dga0, Y=1/2Dgso . Luu ¥ khi quay cin quan sét theo kiéu toa do twong ddi hién
thi trén man hinh nhu (hinh7.4).

- Bé dao dung vi tri twong d6i da dua (nhu & trén X=1/2Dga0, Y=1/2Dgs)/ An YO
va YO0, (dn X ORIGIN va Y ORIGIN) dé toa d6 trén man hinh d6 thanh X=0; Y=0 nhu
(hinh 7.5).

e

DN TZ . T

Hinh 4.6. Quay tay dén toa dd X5.0, Y5.0 véi dao c6 dwong kinh 10mm

44



(GIA]TJJIK]E]
minfolrlalr]
sitfulviwf#]
xIvlz]-1c])|
ERR=
FEEELE
[ ]..] .1 ] \
Hinh 4.7. An x4dc nhin X=0, Y=0 trén man hinh dé tim dao tring goc phdi

b. Luu géc phéi vao may phay CNC
* Luu goc phéi trén may SENTROL — TNV40A
Sau khi di tim gdc va dua tdm dao tring vao diém can lay 1am gdc cua truc
X,Y nhu 4 budc & trén ta tién hanh nhu sau.
Buéc 5: Ghi nhé toa do gbe phdi vao may bang cac gdc G54-G59
An Disp/ an OFFSET/ 4&n WORK/ Di chuyén con tré dén G54+G59 trén man
hinh/ An Set value cho cot X, Y,
Luu y: Truong hop nay trong chuong trinh gia cong phai c6 1énh G54+G59.
Vi tri ctia dao trén phoi phai dang ¢ toa do twong d6i (X=0; Y=0) trén man hinh nhu
cubi budc 4 & trén.
Buéc 6: Tim va ghi nhé goe phoi theo Z:
Quay tay dua dao cham phdi theo phuong Z/ An Z0/ An Disp/ an OFFSET/
4n WORK/ Di chuyén con tro d¢én G54+G59 trén man hinh/ An Set value cho cot Z

* Liru goc phéi trén mdy phay DOOSAN - DMM450
Sau khi da tim goc va dua tim dao tring vao diém can lay lam gbc cia truc
X,Y nhu 4 budc & trén ta tién hanh nhu sau.
Budc 5: Nhap gia tri gbe X,Y vao bang WORK
An Set/ 4n Work dé vao bang khai bao gdc phoi/ Pua con tro dén vi tri X clia
gbc can str dung (VD: G54)/ Nhap X an Measur / Pua con tro dén vi tri Y cua gdc can
stt dung/ Nhap Y 4n Measur
Budc 6: Nhap gia tri gbc Z
Pua mit dau dao cham trén cta phoi/ An Set/ An Work dé vao bang khai bao
gbc phoi/ Pua con tré dén vi tri Z ciia goc can sir dung (VD: G54)/ Nhap Z an Measur
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Hinh 4.8. Cai dit (ghi nhé) goc phdi bang G54

* Luu goc phoi trén may HAAS —VF2
O may phay Haas khong phai xac dinh va luu gdc Z néu chi dung mit dau dao va
mit trén phoi dé so. Néu dung dung cu so chiéu dai dao chuyén dung (mat phang gin
d6ng ho, cam bién tiép xtic...) trung gian dé so thi can phai tim va luu gdc Z nhu cac
may khéc. Sau khi di tim gbc va dua tdm dao tring vao diém can 13y 1am gbc cua truc
X.,Y nhu 4 budce & trén ta thuc hién nhu sau.
Budc 5: Nhap gia tri vao bang goc phdi Work
- An OFFSET xuét hién bang WORK OFFSET/ Pua con tro dén vi tri X clia
gbc can sir dung (G54 hay G55....)/ An PART ZERO SET dé nhép gia tri X, 4n tiép
14n nira dé nhap gia tri Y.
* Luu goc phéi may phay Semi CNC
Sau khi da tim goc va dua tdm dao tring vao diém can lay lam gdc cua truc
X,Y nhu 4 bude & trén ta tién hanh nhu sau.
Budc 3: Nhép gia tri vao bang gdc phdi Work
- An Set/ 4n Work dé vao bang khai bao gdc phoi/ Pua con tré dénvit ri X cia
gbc can st dung (VD: G54)/ Nhap |/ 4n Input dé nhap goc X
- Pua con tro dén vi tri Ycua gbe can st dung/ Nhap | / an Input dé nhap gocY
- Pua dao cham mit dau phdi theo Z/ Nhap | / an Input dé nhap gbc Z.
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2.2.3. So dao (Offset dao)trén may phay

a. Cdc buwoc so dao cho may phay SENTROL — TNV40A
Buéc 1: Thay dao can so sanh (offset): Bat MODE vé MDI/ Nhép va thuc
hién 1énh goi dao T1 M6;/ An CYCLESTAR.
Buéc 2: So chiéu dai chénh 1éch gitta cac dao (chiéu dai dao, hinh 7.11).

Bat MODE vé MPG/ Quay tay, dua dao cham nhe phéi theo phuong Z./ An
DISP, chon OFFSET dé vao bang offset dao/ Di chuyén con tro dén vi tri dao can so
theo cot H/ Chon hién thi hé toa do twong doi RELATIVE trén man hinh./ An Set
value (luc ndy gid tri chénh léch so voi dao chuan sé& dugc ghi nhé vao bang OFFSET
dé str dung khi bu dao).

Lueu y: D6i v6i dao chuan may TNVAOA yéu cau dé gia tri bang “0” trong bang
Offset (vi n6 so sanh v6i dao chuan nén khéng cé su chénh léch vé chiéu dai dao).
Lam tuong tu cho cac dao tiép theo néu khi dung nhiéu dao trong mot chuwong
trinh gia cong. Nhung phai cham nhe dao dung chd ma dao chuan da phay.
C6 thé dung dung cu so dao chuyén dung nhu: Dung cu gin dong hd so, Cam
bién tiép xtc...
b. Cdac budc so dao cho may phay DOOSAN
Buée 1: Thay dao can so sanh (offset)
- Bat MODE vé MDI/ Nhap va thyc hién 1énh goi dao T1 M6;/ An
CYCLESTAR.
Buée 2: So chiéu dai chénh 1éch giita cac dao luu vao bang Offset ciia may
(chiéu dai dao, hinh 7.11).
- Bat MODE vé MPG/ Quay tay, dua dao cham nhe phdi theo phuong Z./ An
SET, chon OFFSET dé vao bang offset dao/ Di chuyén con tré dén vi tri dao can so
theo cot H/ An Measur dé Iuu sy chénh léch chiéu dai dao vao may (luc nay gia tri
chénh 1éch so v6i dao chuan s& duoc ghi nhé vao bang OFFSET dé st dung khi bu
dao).
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Hinh 4.9. Cai dat (ghi nho) gia trj chénh 1éch chiéu Z vao bang Offset

c¢. Cac budc so dao cho may phay HAAS VF2

Buéc 1: Thay dao can so sanh (offset): Bait MODE vé MDI/ Nhap va thuc
hién 1énh goi dao T1 M6;/ An CYCLESTAR.

Buée 2: So chiéu dai chénh 1éch giita cac dao luu vao bang Offset ciia may
(chiéu dai dao, hinh 7.11): Bat MODE vé MPG/ Quay tay, dua dao cham nhe phéi
theo phuong Z./ An SET, chon OFFSET dé vao bang TOOL OFFSET / Di chuyén
con trd dén vi tri dao can so theo ¢t H/ An TOOL OFFSET dé luu su chénh léch
chiéu dai dao vao may. (ltc nay gia tri chénh 1éch so voi dao chuan s& dugc ghi nhé
vao bang OFFSET dé sir dung khi bu dao
d. Cdc bwdc so dao cho may phay SEMI

Buéc 1: Thay dao can so sanh (offset): Bit MODE vé MDI/ Nhap va thuc
hién 1énh goi dao T1 M6;/ An CYCLESTAR.

Buéc 2: So chiéu dai chénh 1éch giita cac dao luu vao bang Offset ciia may
(chiéu dai dao, hinh 7.11): Bat MODE vé MPG/ Quay tay, dua dao cham nhe phoi
theo phuong Z./ An SET, chon OFFSET dé vao bang OFFSET / Di chuyén con trd
dén vi tri dao can so theo cot H/ An (1) dé luu sy chénh 1éch chiéu dai dao vao may.

(lac nay gia tri chénh l1éch so véi dao chudn s& duoc ghi nhé vao bang OFFSET dé sir
dung khi bu dao
2.2.4. Khai ban Kinh cac dao cin dung vao bang Offset.

Muc dich 1a 13p mot bang vé ban kinh cua cac dao dua vao chuong trinh gia
cong. Khi can st dung dao nao do ta dung I¢nh bu G41, hoac G42 D _ dé dao tién sang
trai hoic sang phai mot khoang bang ban kinh ma ta da cat dir tuy theo hudng chay
dao. GOm cac cong viéc co ban:

- Po hodc xem céac dudng kinh dao can ding.

- M6 bang Offset va chinh sira, ghi nhd vao cot D cta hang c6 sé dao can dung.
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Bang 4.1. Bang khai biao OFFSET dao

H Data D Data(R) Bén kinh dao

01 0 01 8 «— | 1,R=8mm

02 65 < |02 10 ‘

03 -4 03 5 0L Chié’u. dai dao2
so voi dao 1

3. Tém tit trinh ty thuwe hién

TT Tén cac l?frac cong | Dung af' thiet bi, Yéu cdu kf thudt Cac: chu y vAe an
viéc vt tu toan lao dong
Kiém tra may
01 | Khoi dong may May phay CNC Dung trinh ty trude khi bat
ngudn
Dao phay céac glistazggmvt;? KV | Chidu dai céc dao
02 |Gédao,gaphdi | loai, méyphay | i o ﬁén g vira phai, kep chit
CNC 2 P p %’ dao, kep chat phoi
thang, cung viing
, <14 oA Can than khi 1am
03 | Cai dat goc Ma}.’ phay ?a IaP C,al goc (,:hmh xac viéc. An toan trong
phoi dao day du kich thudc , g
su dung thiét bi
May phay da lap R Can than khi 1am
04 | Sodao phéi dao, cai gdc S0 dao dung trinh tv, viéc. An toan trong

day du

chinh xac kich thudce

sir dung thiét bi
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BAI 5: TIEN THEO BIEN DANG CHI TIET

1. Muc tiéu

- Trinh bay dugc cAu trac ciia mot chuong trinh, cua mot cau I¢énh va cua cac
1énh co ban vé: G Code, M Code va 1énh chirc ning cong nghé S, F, T.

- Lap trinh, m6 phong, chinh stra chuong trinh NC gia cong theo bién dang ban
v&. Pam bao yéu cau ky thuat, ding ciu trac, khong bi 15i chwong trinh va an toan lao
dong.
2. N¢i dung

- Ly thuyét lién quan

- Trinh tu thuc hién tién theo bién dang chi tiét

2.1. LY THUYET LIEN QUAN
2.1.1. Céu tric chwong trinh CNC

a. Cdu triic mét chwong trinh NC

Chuong trinh NC (Numerecal Control) 1a toan bd cac 1énh dwgc ma hoa cho
dung cu cit trén co so ban v& chi tiét va cac thong tin cong nghé khac roi chuyén sang
may may cong cu CNC thuc hién

Céu trac chuong trinh NC duogc tiéu chuan hoa. Tuy vao hing san xuit hé diéu
khién ma cac ky hiéu chuong trinh c6 thé khac nhau (Fanuc, Fagor, Siemens...).

* Mot chuong trinh NC bao gio ciing ¢6 3 phan:

- Phdn dau: Gom céc 1énh cho: Tén chuong trinh, khai bao diém bat dau cua
dung cu cit trong chuong trinh, chon dung cu cat, chon toc do truc chinh.

Vi du: 00001 (Ky hi€u chuong trinh)

G90 G54
GO0 XO0. YO.; (Tinh géc theo G54 kiéu toa do tuyét dbi, chay nhanh toa d§ X0; YO tinh
tir gbc phoi)

S800 03;

o

Téc d6 tryc chinh  Truc chinh quay cung chiéu kim dong hd

TO1 MO06; Thay dao s 1 cho may phay

- Phdn than: Bao gom 1 diy cac khéi 1énh vé chay dao gia cong va cac ché do

gia cong

Vi du: NO1 GO0 X0 YO Z150.; (Chay nhanh dao dén diém c6 toa d6 X0,YO,
Z150)

N10 GO1 Z-5. F100. M08; (Tién dao cit theo dudng thang dén diém c6 Z = -5
mm véi luong tién dao S= 100mm/phut va MO8 bat dung dich tron nguoi).
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- Cuéi chwong trinh: La cac 1énh tré vé diém gbc chuong trinh, tit dung dich
tron ngudi, dung truc chinh, dirng chuong trinh.
Vi du: N11 GOO X200.Y200. M09; (Chay nhanh dén diém X=200mm,
Y=200mm, M09 tit dung dich tron ngudi).
N12 MO5; (Dung truc chinh).
N13 M02; (Dung chuong trinh).
* Mgt ciu lgnh gom co:

N... G...X...Y...Z...1..J...K... FSlMM ;
l l Thong tin vdn hanh mdy, chirc nang phu

Théng tin dich chuyén
S thie tw cdu lénh
N...: S6 tht ty cau 1énh ( NO dén N9999)
G...: Mi dich chuyén (G00, GO1, G02, G03...)
X..,Y..,Z... Toado di chuyén cua dao theo cac truc
I,J,K: Toa d6 tam cung tron theo cac truc X,Y,Z
F: Luong chay dao
S: Téc do truc chinh
T: Sb tht ty dao
M: Chtic nang phu
ChU Y: - Sau cdc toa dg di chuyén phdi ¢é ddu chdm (.) néu la sé nguyén
- Cudi 1 cdu Iénh phdi co ddu (;)
Vi du: N5 GO1 X20. Y10. Z30. F100. MO3;
Cau lénh thir 5, tién cat theo dudng thang dén toa d6 X=20, Y=10, Z=30, budc
tién dao 100mm/phit, tryc chinh quay thuan .
* Mgt tir Iénh bao gom:
M&i mét cau 1énh gom céc tir 1énh chtra dung cac thong tin hinh hoc va thong tin
cong ngh¢ hodc thong tin ky thuat cia chuong trinh.
Mot tir 1énh bao gdm chit cai va cac chit sb, trude chit s6 c6 thé c6 dau am (-) hay
dau duong (+) Phan cach giita phan nguyén va phan thip phan bing ddu chim (.).
Vidu: X 25. Gia tri toa do theo truc X 1a 25 mm
Y-20. Gia tri toa do theo truc Y 1a am 20 mm
F0.5 Gia tri lugng chay dao 1a 0.5 mm/vong
G97 S2000 Sé vong quay truc chinh 13 2000 vong/phut
MO5 Dung tryc chinh.

X25 chay theo X la 25um
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b. Céc lénh dich chuyén G co bin

Ma Churc nang Ghi cha
GO0 | Di chuyén nhanh (budc nhanh theo méy)
GO1 | Cit theo doan thing c6 budc tién
G02 | Cit cung tron CW (gia cong cung tron theo chiéu kim ddng hd)
G03 | Cit cung tron CCW (gia cong cung tron nguoc chiéu kim dong hd)
G04 | Tam dung (Dwell) khi cit ranh, khoan 18
G10 | Cai dat dir licu
G20 | Cai dat don vi inch
G21 | Thiét 1ap biang mét
G28 | Tu dong vé gbc tham chiéu ciia may
G30 | Tu dong vé gbe tham chiéu thir hai
532 Tién ren ting lat cit, khong tu dong lui dao (Phai viét 1énh 10i dao
cho ting 14t cit nén it stir dung)
G40 | Huy bu ban kinh dao
G41 | Bu ban kinh bén trai dao
G42 | Bu ban kinh bén phai
G50 | Dit hé toa do phoi, cai dit toc do truc chinh téi da G5052000
G54 | Géc chi tiét thir 1
G55 | Géc chi tiét thu 2
G56 | Géc chi tiét thir 3
.... | Gbc chi tiét....
G59 | Géc chi tiét thir 6
G70 | Chu trinh tién tinh
G71 | Chu trinh gia cdng th6 doc truc Z
G72 | Chu trinh gia cong tho theo truc X
G73 | Chu trinh gia cdng thd 15, 16m theo bién dang
G74 | Chu trinh cét ranh doc truc Z, chu trinh khoan
G75 | Chu trinh gia cong ranh duong kinh trong va ngoai
G76 | Chu trinh tién ren ty dong tinh chiéu sau cit (dung ren c6 mé mach)
G90 | Chu trinh tién tru thé“ing va try con doc truc Z theo 16p
G92 | Chu trinh tién ren theo 16p (nhap chiéu sau theo bang)
G94 | Chu trinh xén mit dau theo 16p
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G96 | Téc do khong ddi (m/pht) (On dinh tée d6 cat dung cho cit ranh,
theo V | tién duong kinh c6 thay doi nhiéu) G96 S150 M03
V=r.D.n/1000 m/p =n=V.1000/%.D v/p 500m/p
G97 | Sb vong quay khéng ddi (vg/phut) (On dinh sé vong quay khi tién
theon | duong kinh thay dbi it) G97 S500 M03
G98 | Budc tién theo phit (mm/ph(t)
G99 | Budc tién theo vong truc chinh (mm/vong)

- G0O: Chay dao nhanh (lwu y khong c6 budc tién, chay nhanh theo ché d6 Rapid)

CAu trac: GO0 X..... Z.....

N1234 GO0 X25. Z5.

+X A

X ¥
Hinh 5.1: Lénh chay dao nhanh

- GO1: Chay thang c6 an dao (cit got phai c6 budc tién F...)

Chu trac: GO1 X.... Z..... F.....

NOS0 GOO X +30 Y+85 Z+12

|N1234 GO1 X25. Z-30. FO.2] N095 G90

N100 GOO X+105 ¥+35 Z+2

i

Bidm khdi xust
B5—

Bigm dich

ao

=¥

B .

Hinh 5.2: Lénh cit thing
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- G02 Chay dao cét got cing chiéu kim ddng hd va G03 nguoc chiéu kim dong hd
Céu trac: G02(G03) X.... Z....R...F...;

G02(G03) X..Z..1..K..F...;

I 60 I GO X300 2500 FD.3:

. |- 20 A1
G02 E‘:f GOZ X40.0 Z30.0 15.0 ;
- e (302 UM0.0W-5.0 I5.0)
£ =
& B GO X50.0 -

&0

303 Xju) Zw) R_F_-

\

- G04

- G20
-G21
- G28

GO0 x40.0 Z60.0 FD.3 .
=03 GO0G X30.0 Z55.0 K-5.0:

Z i
@

Hinh 5.3: Lénh cit theo cung tron

Dung v6i thoi gian xac dinh

Cau trac: G04 X......;
H¢ don vi tinh 1a inches
H¢ don vi tinh 1a milimet
Pua dao vé nguyén diém R ciia mdy.
May tién: Cu trac: G28 U0 WO;
May phay: Ciu trac: G91G28 X0 Y0Z0;

- G50: Khai béo toa do dung cu cit (twong Gng gian tiép xac dinh gbc toa d6 méi
hay géc chi tiét). Cau tric: G50 X..... Z.....;

- G54+G59: La lénh dung bao cho chuong trinh gia cong biét gc phdi dinh vi
theo chuin G54 hay G55... G59

c. Cdc tir Iénh chirc ning cong nghé S, F, T

- Chure nang chon dao: T_
- Lénh bu chiéu dai dao:
May tién: TOx0X;

Ox: La so dao can bu.

- Lénh huy bu chiéu dai dao
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May tién: TOx00; Ox La s6 dao can bu.
Vi dy: T0100; Hay bu dao s6 1
Vidy: T0101; Thay va bu dao s6 1
- Chirc nang chon buéc tién: F_
Luong chay dao tinh theo mm/vong dung cho may ti¢n.
Vidy: F0.1 tirc budc tién 0.1mm/vong
- Chirc ning chon tbc do quay truc chinh: S_ theo 2 kiéu
G96 Quay truc chinh, 6n dinh vén toc cat V :
Céu tric: G96 S...... M03 (M04);
Vidu: G96 S120 M03; Truc chinh quay thuan véi van tde v=120m/phut
G97 Quay truc chinh, 6n dinh sé vong quay (n): Cau trac: G97 S...... MO03
(MO04)
Vidu: G96 S120 M03; Truc chinh quay thuan véi van tde v=120m/phut
Vi dy: Tinh vén toc cit néu dudng kinh dao phay D = 20 mm va ta bang ché
d6 cat thép phdi C45 dao thép gié Ve= 50-60m/ph.
Ta c6: n = 1000¥*Vce/n.D1000 — n= 1000*60/3,14*20 = 955vg/ph chon
khoang n= 800-900vg/ph

Bing 5.1. Téc d9 cit V(m/phit) khi tién dao thép gié (HSS).

T_ién va tién
Thé ' Tinh Tién ren
Vit liéu f/min | m/min | ft/min | m/min | ft/min | m/min
Thép két cu 90 27 100 30 35 11
Thép dyng cy 70 21 a0 27 30 9
Gang duc 60]. 18 80 24 25 e
Dong 90 27 100 30 25 8
Nhém 200 64 300 93 60 18
Bing 5.2. Lwgng tién dao F (mm/vong) khi tién.
Tién thé Tién tinh ;
Vit liéu -

i in. mm in. mm
Thép két cdu 010-.020 0.25-0.5 003-.010 | 0.07-0.25
Thép dung cu 010-.020 0.25-0.5 003-.010 | 0.07-0.25
Gang duc 015-.025 0.4-0.65 .005-.012 | 0.13-0.3
Béng 015-.025 0.4-0.65 .003-.010 | 0.07-0.25
Nhom .015-.030 0.4-0.75 005-.010 | 0.13-0.25

d. Cdac chirc nang phu M

- MO0 Dung chuong trinh (ding tam thoi)
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-MO01  Dumg c6 diéu kién
- M02 Két thiic chuong trinh gia cong
- M03 Truc chinh quay cing chiéu kim dong hd
- M04 Truc chinh quay ngugc chiéu kim dong hd
- M06 Quay 6 chtra dao (& may phay)
- M05 Dung tryc chinh
- M08 Mo dung dich tron ngudi
- M09 Tit dung dich tron ngudi
- M10 M¢ cura
- M11 Dong cura
- M30 Két thuc chuong trinh va quay vé vi tri bat dau chuong trinh.
2.2. TRINH TU THUC HIEN LAP TRINH THEO BIEN DANG
2.2.1 Lap trinh theo bién dang khong tinh bu dao ban kinh
Khi khong bu ban kinh dao thi khi gia cong cac bién dang phan ¢ gbc con, cung
tron s& sai so v6i ban v& nhu hinh 6.6 phan dudng mo 1a bién dang cit sau gia cong,
phan nét dam 13 ban vé& yéu cau.
a. Doc ban veé, tinh toan toa dj

4
Ce
¥ 3 T 2
d NS 1
™M QU
IS8 S qu]
_ _ B B o
S
ISR SN I SR

Hinh 5.4: Ban vé bai tap
Diéu kién cho truée: Phoi $60*120; Dao tién ngoai T0100
b. Lap trinh
- Phdn dau chirong trinh

00001; (Tén chuwong trinh sé1; c6 chit O + 4+5 chit s6)
G28 U0 WO; (Lénh vé diém chudn R ciia mdy)
G54; (Chuwong trinh ldy goc phéi theo G54)
G50 S2000; (Gidi han téc do truc chinh < 2000vg/pht)
T0101; (Thay, bu dao sé 01)
G97 S800 M03; (Lénh quay thudn truc chinh véi 800vg/phuit)
GO0 X35. Z2. M08; (Chay nhanh dén diém X35.Z2. va bdt dd tron ngudi)

56



- phan thin chirong trinh (Phan bat dau vao ban v&)
GO1 X18. F0.1; (Chay dao cdt thang dén X18, véi budc tién 0.1mm/vong)
GO1 X18. Z-0; (Dao cdt thiang dén X18, Z0 véi bude tién 0. 1mm/vong) dl
GO1 X22. Z-2.; (Dao cdt thang dén X22, Z-2 véi budc tién 0.1mm/vong)d?
GO01 X22. Z-15.;d3
X26. Z-20.;
Z-25,
G02 X32. Z-28. R3.; (Dao cdt cung theo chiéu CW @én X32, Z-28, véi bdn
kinh R3 va buéc tién 0.1mm/vong)
GO X100.; (Chay nhanh thodt dao ra xa goc phéi 100mm)
Z100.;
- Phan két thiic chwong trinh
MO9; (Tdt dung dich tron ngudi)
MO5; (Dung truc chinh)
M30; (Két thiic chirong trinh con tré vé dau chwong trinh)
c. M6 phong gia cong
Sau khi 1ap xong chuong trinh ta tién hanh kiém tra nhu sau:
- Pua con tro vé dau chuong trinh/ An Reset dé xo6a cac chirc niang dang nhd
tam thoi cia may/ An Chon Graphic/ Chon Clear Screen dé 1am sach man hinh
- Chon Sanling dé quét, nhan chuong trinh/ Chon Quick Check dé quét nhanh
chuong trinh nham kiém tra cac 13i cau tric cta chuwong trinh gia cong.
- Néu c6 16i, may s& ding chuong trinh tai vi tri c6 161, dong thdi bao bang dén
bao va coi Alarm.
d. Gia cong
Sau khi mé6 phong chuong trinh chay dung ta tién hanh gia céng nhu sau:
Buéc 1 : Cai dit goc phéi
Buéc 2 So dao : So chiéu dai cac dao c6 trong chwong trinh véi nhau theo gbc
phoi
Bugc 3 : Giacong
- Pua con tré vé dau chuong trinh/ An MODE vé MEMO (AUTO)/ Chon
SINGLE BLOCK (chay timg lénh dé kiém soat vao dao co an toan khong)/ An
CYCLESTAR
- An tiép CYCLESTAR dé dao vao cach phoi mot doan / An FEED HOLD dé
may dimng tién dao/ An STOP SPINDLE dé ding truc chinh/ Do, kiém tra kich thuéc
tir mili dao dén phoi co dung véi kich thude hién thi trén man hinh khéng.
- Néu khong chénh léch thi tiép tuc An CYCLESTAR dé may chay tiép/ An b6
SINGLE BLOCK cho may chay ca chuong trinh.
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- Néu c6 chénh léch v6i gia tri trén man hinh 1a do cai gbc va so dao sai nén phai
/ Ding may/ Cai lai gbc phoi/ So lai cac dao.
- Nhirng 1énh dau nén dé téc do chay nhanh dao Rapid Override 1a nho nhat
dé dé kiém soat.

- Néu cong vi¢e 1ap trinh, cai dat géc, so dao chua kiém soat tdt thi thi nén mé
phong hodc chay thir khong cat vao phéi (tirc phai cai gdc Z ra ngoai phoi 1 doan 16n
hon phan Z di 1ap trinh cit got).

2.2.2. Lap trinh c6 bu ban kinh dao
a. BU ban kinh dao bang lénh (G41, G42, G40)

- G40: Huy bu ban kinh miii dao. Néu mili dao khong dugc bu thi khi cét vao
cung va doan vat s& gy ra sai s6 bién dang gia cong nhu hinh duéi day.

Hinh 5.5: Ban kinh miii dao tién Hinh 5.6: So do ciit khi khéng b ban kinh miii dao & may
tién

- G41; G42 BU ban kinh bén tréi, bén phai mii dao

N100 C41 GO0 X.. Z.. N100 G42 GO0 X.. Z..
N105 GO1 Z-.. F..

N105 GO1 Z-.. F.. 10 62 % 7. B

N110 G2 X.. Z-.. RB.. X A N1 G40 GO0 .. 7. +X

N115 G40 GO0 X.. Z..

Xy

a) Bu bén trai dao khi tién trong b) Bu bén phai dao khi tién ngoai
Hinh 5.7: So d6 bu ban kinh vé bén trai, bén phai miii dao khi tién
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b. Bii bdn kinh bdng tinh todn toa do
Trong mdt s6 trudng hop yéu ciu can tinh toan toa do cho bu ban kinh dao
- Truong hop cdt canh vdt.
Dé han ché sai s do, khi 1ap trinh cit canh vat ta can tinh toan bu sai sb nhu sau:
Zc=Rn.(1-Tang 6/2)
Xc=Zc. Tango
Trong do:
Zc — Sai sb tinh theo truc Z
Xc — Sai sb tinh theo truc X
Rn — Ban kinh mtii dao

0 - Go&c nghiéng ctia mat can gia cong voi hudng tién ctuia dao

theo truc Z.
i
i
R R — (IR S -
E{\ | a/ Gla cong mit ngoal
I
Zo k‘uh [
"\.\. I
Chi tiét . S - S -
. 82/ “\Rn
wl e !
Zo H;H
. Ean
En Zc=FRn—a
) i Mia a=Rn. tp0/2
Z5ll, Do do:
Zc=Rn (1- t26/2)
;,31: n A VaXec=Zc. tgh
P B2 Y Xec=Rn(1- tg6/2) . tgb
Chi tiét R e -
. :Dau
Zo -';. |

b/ Gia céng mat trong
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Hinh 5.8: Bu dao khi ti¢n con, vat canh
O hinh 6.8dudng nét dut 1a duong miii dao ao chay ddy la dudng 1ap trinh, dudng
nét lién 1a dudng dao that cit trén phéi.
Vay la: Khi vat ngoai thi diém vao dao canh vat X 1= X - X¢; Z 1= Z - Z¢; diém
raxXt=X;2Z1=2+14Z¢
Khi vat trong thi diém vao dao canh vat X (1= X+ X¢; Z1=2Z - Z; diém ra X1
=X, Zyr=2+ L

Véi vat goc © = 45° thi Zc = Xc = Rn. (1 — Tang 6/2). Va khi Rn = 0,8mm,
Gia tri Zc = Xc = 0,468
Rn=0,4mm, Giatri Zc=Xc=0,234
Rn=0.2mm, Giatri Zc=Xc=0,117
- Truong hop cdt cung tron.
Khi cit cung ngoai thi tién vao dao cach vi tri trén ban vé& theo truc X(+Xc), theo
truc Z dugc dit nguyén toa do.
Khi cét cung ngoai thi tién vao dao cach vi tri trén ban vé theo truc X(-Xc), theo
truc Z dugc ditr nguyén toa do.

—
il o 0 lEﬂ
] = e L
. \}
it I
cl|11 . E=r+Rn I
T %
I " - % R=lr{Rn
| A I
| | :
. T &
_l__g _______ F a0 o Chifie Ny i ao cit
En ' En = Exn
f 0] I
L_Rn
E=r+Rn E=r-ERn

a/ Budng cong ngoil
Hinh 5.9: Bt ban kinh dao khi ciit cung tron

b/ Budng cong trong

3. Tém tit trinh tw thue hién

Dung cu. \
Tén cée bird x ) ‘ Chc chii ¥ vé
T O CACOUTC | hidt bi, vt Yéu cdu k thudt e el y ve an
cong viéc o toan lao dong
Lép trinh theo Ban v€, may | Poc ky ban v¢, tinh ding Chon phi, tinh
01 bién dang khong | tién, phoi toa d9, 1ap dung chuong dling céc toa do
tinh bu dao ban | thép, dao tién | trinh va gia cong theo ban theo ban v€, nhd
kinh tron... ve cAu trac 1énh. ..
02 | Lap trinh c6 bu | Ban v€, Ban | Doc k¥ ban V¢, tinh ding Ghi nhé cau trac
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ban kinh dao

18p trinh

1énh G4

toa do cac diém bu dao theo
cach tinh toan hoac bu theo

1, G41, lap trinh va

mo phong dung chuong
trinh (khong can gia cong)

G41, G42. Phuong
phép tinh bu khi
vat va khi cit cung
tron

BAI LUYEN TAP
Lap trinh tién theo bién dang khong bu ban kinh dao cho cac ban vé sau:
i
“
160
P ya
Ps s
e P I ; /
3 g =
- P2 P Py ___/ @«
o [} S |
a8 G:! (=] =
I g I s
1
N S
s 2s 20
Hinh 5.10: Ban vé bai tap 1
- 10 F E
B i 1 o
L — \—En C
| | = ' |B A
=S 5 ] Z
% e
= I _ i
o L] I
2 }f 10| 20 | 15
= o - | il -
Hinh 5.11: Bai tap 2 Hinh 5.12: Bai tap 3
RS
i‘ - Cc2
iy} ‘
o
= R10
S ISH IS 20 10
70

Hinh 5.13: Bai tap 4
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RS

weo |

) ) ) 20 ) 15
/0
Hinh 5.14: Bai tap 5
RO
C
ip)
- . C2
&S] (@)
™M
N
0 ) 0 20 c 0 10
80

Hinh 5.15: Bai tap 6

10

w50

00

Hinh 5.16: Bai tap 7
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C2

o0
V40
7Q
4 :
™
NS) (&)
(&N
o) . O
40
Hinh 5.17: Bai tap 8
RS
u‘ N
m‘_%
i
N Q‘
™M
&N
SIS 20 20
70

Hinh 5.18: Bai tap 9
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BAI 6: TIEN THEO CHU TRINH G70, G71, G73, G74 VA G75

1. Muc tiéu

- Trinh bay dugc céu trac cac 1énh chu trinh tién co ban (G70, G71, G73, G75)
trén may tién CNC

- Lap chuong trinh va ti¢n duogc cac chi tiét c6 mat tru tron, tru bac va mat tru
dinh hinh. Pam bao an toan lao dong, ding yéu cau k¥ thuat ciia ban vé
2. N¢i dung

- Ly thuyét lién quan

- Trinh tu thuc hién tién theo chu trinh
2.1. LY THUYET LIEN QUAN
2.1.1. Chu trinh tién tinh G70

- Ung dung: Dung dé tién tinh cac bé mat tru tron, tru bac, mat tru dinh hinh sau
khi da tién tho theo G71, G72, G73.

- Cdu triic: GT0P(a) Q(b) F....;

+7

AN

XY
Hinh 6.1: Chu trinh cit tinh G70

2.1.2. Chu trinh tién tho theo 16p song song voi truc Z (G71)

- Ung dung: Dung dé tién tho cac mat tru bac co lat cat song song véi truc Z.
Nhu truc tron, truc bac, 16 tron va 16 béc.

- Cdu triic: GOO Xchuin bi ZChudn bir;

G71 Uchitu sau méi 1t cit - Rkhoé’mg lii dao ra khéi mit tru vira tién vé diém xuét phat -

Gr71 P(a) Q(b) U Luwong du ciit tinh - WLlrg'ng dur cit tinh - F.. i
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Lwu y: + Trong cau N(a) khong dugc c6 Z
+ Trudce khi thue hién G71, dao nén dua vé vi tri Z0 (ddc biét 1a trong

tién 13)

W+|<:I +X A
Z
X
Hinh 6.2: Chu trinh cit thé theo 16p song song truc Z G71
F E
i )
0 l B A
)

10 )

850

540

_ 930
i *M

Hinh 6.3: Ban vé vi du lap trinh G71

GO0 X62.Z2. (Piém chudn bi cho chu trinh)

G71 Ul1.5 RO.5; (Chiéu sdu cdat méi lan 1,5mm cho ban kinh; khoang
lui dao khoi mat tru phoi vira tién la 0,5mm)

G71 P1Q5U0.3W0.2F0.15 (Luong du trir lai tién tinh theo ban kinh
140,5; theo Z la 0,3mm; budc tién 0,15mm/vong)

N1 G01 X30. (Piém dau cua chu trinh X30; Z2)

Z0.;

G01 X30. Z-15. ;

GO01 X40. Z-15. ;

GO0 X100. 2100.;
T0202;
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G9751200 MO3;
GO0 X62.72.
G70 P1 Q5 F0.09;
G00 X100. Z100.;

2.1.3. Chu trinh tién thé theo 16p 18i 16m theo bién dang (G73)
Cau triic: GO0 Xchuin bi- ZChuin bi-;

G73 ULﬁm nhit ciia chi tiét - ZKhoﬁng thoat mét diu- RSé 1n cit »

G73 P(a) Q(b) ULugng dur cit tinh - VW Luwong du cit tinh N

N(a)......;
N(b).....;
Vidu: Ldp trinh tién vé 16i 16m cho ban vé sau
<
o)
5 g
-
' N 7=5
2 NEEE
o N o N\ RC:
ST e e = |
S by Q
145 | 51,5 oS 5.5
80 &/

Hinh 6.4: Ban vé vi du lap trinh G73
Uism> (Dmax-dmin)/2 = 7; ta chon: Uy sm=7,5mm; thi s6 1at cat khoang R =7
lat; Khoang thoat mit ddu Z=5mm. Luong du cit tinh ding nhu G71.
Chuong trinh co ban nhu sau:
GO0 X25.Z5.
G73 U7.5 Z5. R7;
G73 P1 Q2 U0.5W0.3F0.15
N1 GO01 X0.Z20.;
G03 X2.5 Z-1. R2.5;
G03 X10. Z-5.5 R36.8;

N2 G01 X12. Z-80.;
2.1.4. Chu trinh khoan va cit rinh mit dau trén may tién (G74)

Cau truc: G74 RKhoéng lii dao ra sau mdi lin khoan-
G74 QChiéu sau mdi 1an khoan - Z.. .F. o
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+X‘

Xy

Hinh 6.5: Chu trinh khoan 15 trén may tién

2.1.5. Chu trinh cit ranh hwéng kinh G75

1
s
.

Hinh 6.6: Chu trinh cit rinh hwéng kinh G75
Cau triic: GTSR__. ;
G75 X(U)_.Z(W)_.P(AI)QAK)RAdF__.;
Trong do:
G75: Chu trinh cét rinh theo truc X.
R_ .: Khoang lui dao sau mdi lan cit
X .:Toa dd tuyét dbi day ranh theo truc X.
Z .. Toadd tuyét ddi cua diém cubi cua rinh theo truc Z.
P(A 1) : Chiéu sdu mdi 1an cit theo dao X, don vi pm.
Q(A k):Khoang dich chuyén dao ctiia mdi 1an m& mach theo truc Z, don vi
pm.
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R(Ad) : Khoang dé lai & mit bén cua ranh.

Vi du: Cat rianh véi dao b=3mm,

Ce
5 0 <
5] o «
A

Hinh 6.7: Ban vé vi du lap trinh G75

Chuong trinh cit rdnh G75 cho vi
du

G00 X22. Z-15,;

G75R1;

G75 X18. Z-14. Q1000P600F0.07;
G00 X100. Z100.;

2.1.6. Lénh goi va thuc hién chwong trinh con (M98)

Goi chuong trinh con, duge ding khi thuc hién gia céng c6 nhiéu bé mit c¢é hinh
dang gidng nhau. LUc nay ta chi viét mot chuong trinh con dé gia cong cho mot bé mat
d6 duoc luu dit véi mot tén chuong trinh khac chuwong trinh chinh. Khi d6 trong
chuong trinh chinh tai céc vi tri c6 bé mit kia can gia cong ta goi [énh M98 dé thuc
hién gia cong cac bé mit d6. Trong chwong trinh con, tiy theo viéc gia cong trén mat
tru hay mat dau ma ta sir dung toa do U, W hodc sur dung ca 2 toa do tuong déi U, W.

Chu trac: M98 Pabcdef:

Trong d6: ab 14 s6 1an 1ap lai chuong trinh con

cdef la tén chuong trinh con (4 chir s6 trong s6 hiéu chwong trinh con)
M99: Lénh két thac chuong trinh con
Vi du: Lip chwong trinh cdt 2 ranh cach déu nhau c6 cing kich thude, dao b=3mm

P24
8

3

ce
S
()
aJ
o IS
5 13,5

Hinh 6.8: Ban vé vi du lap trinh chwong trinh con M98
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Bang 6.1: Vi du vé chwong trinh con M98

Chuong trinh chinh cho ca

Chuong trinh con cit rdnh

Chuong trinh con cét ranh (O0002);

tién tron, cit ranh..... (00002) Céch 1 Cach 2
........................ 00002; 00002;
G00 X22. Z0.; GO0 W-5.; GO0 W-5.;

M98 P020002
G00 X100. Z100.;

GO1 U-1. F0.06;(cét 1an 1)
U1.; (lui ra)

W1.;(mé mach)

G01 U-1. F0.06;( 1an 2)
G00 U1,; (lui ra)

W-1.; (V& vi tri chuan)
M99;

G75 U-1.W1.Q1000P600F0.06;
GO0 U1.;

W-1.; (v& vi tri bit dau lat sau)
M99;

2.2. TRINH TU THU'C HIEN TIEN THEO CHU TRINH

2.2.1. Poc ban vé, tinh toan toa do

—
-

: Ce
T Q—fb 2
QU O 1
™ q
IS S qu|
_ _ i N
IS

4

1;2,3;4;5 trén ban vé.

2.2.2. Lap chwong trinh

Hinh 6.9: Ban vé bai tap
Piéu kién cho truée: Phdi $32*50; Dao tién thé T0100; Dao tién tinh T0200
Theo céac budc tinh toa d§ da lam trudc day ta dé dang tinh duogc toa do cac diém

Chon chu trinh tién G71 dé 1ap trinh 14 phu hop véi chi tiét truc bac

00456;
G28 U0 WO;
G54;

(G50 X150. Z150. S2000);

T0101;

G97 S800 MO3;

GO0 X35. Z2. M08;

G71U15R1;
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G71 P1 Q2 U0.5 WO0.5 FO.1;
N1 GO01 X18.;
X22.2Z-2.
X22.27-20.;
X26.; W-5.;
G02 X32. W-3. R3;;
N2 G01 X35,
G00 X100. Z2100.;
T0202;
G00 X32. Z0;
G70 P1 Q2 FO0.06;
G00 X100. Z2100.;
MQ9;
MO5;
MO02;
2.2.3. Mo phong
Sau khi 1ap xong chuong trinh ta tién hanh kiém tra nhu sau:
- Pua con tro vé dau chuong trinh/ An Reset dé xo6a cac chirc niang dang nhd
tam thoi cia may/ An Chon Graphic/ Chon Clear Screen dé 1am sach man hinh
- Chon Sanling dé quét, nhan chuong trinh/ Chon Quick Check dé quét nhanh
chuong trinh nham kiém tra céc 1i cau trac ciia chuong trinh gia cong.
- Néu c6 16i, may s& ding chuong trinh tai vi tri c6 161, dong thdi bao bang dén
bao va coi Alarm.
2.2.4. Gia cong
Sau khi mé6 phong chuong trinh chay dung ta tién hanh gia céng nhu sau:
Buéc 1 : Cai dit goc phéi
Buéc 2 So dao : So chiéu dai cac dao c6 trong chwong trinh véi nhau theo gbc
phoi
Bugc 3 : Giacong
- Pua con tré vé dau chuong trinh/ An MODE vé MEMO (AUTO)/ Chon
SINGLE BLOCK (chay timg Iénh dé kiém soat vao dao co an toan khong)/ An
CYCLESTAR
- An tiép CYCLESTAR dé dao vao cach phoi mot doan / An FEED HOLD dé
may dimg tién dao/ Do, kiém tra kich thudc tir miii dao dén phoi c6 dung véi kich
thude hién thi trén man hinh khong.
- Néu khong chénh léch thi tiép tuc An CYCLESTAR dé may chay tiép/ An b6
SINGLE BLOCK cho may chay ca chuong trinh.
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- Néu c6 chénh Iéch voi gid tri trén man hinh 1a do cai goc va so dao sai nén phai

/ Ding may/ Cai lai gbc phoi/ So lai cac dao.

3. Tém tit trinh tu thuc hién

TT Tén cac l?frac cong | Dung af' thiet bi, Yéu cdu kf thugt Cac‘ Chu y Vf an
viec vat tw toan lao dong
Pockybanvé, tinh |, | Peckybanve, tinh
01 , R Ban v¢, giay but ding toa do, cau
ding toa do N
Iénh...
02 | Lap chuong trinh Ba’n 122113 trinh, NAhapA ding cauAtruc
may tién CNC cau lénh, toa do
Thao tac dung thir t .
03 | M6 phon Ban lap trinh, mo héfl usrlli 16‘: Y Vi tri vao dao, thay
phong may tién CNC 0 phong, dao
néu co
May tién CNC, | Gé dao, phoi dam | o tra can than
n N R viéc cai dat goc, so
A dao tién, phoi bdo k¥ thuat. . LA
04 | Giacbng o N dao, ga dao gé phoi
thép tron, nhya Cai dat goc, so dao . ,
tron dang trinh tu An toan trong str
& - dung thiét bi
BAI LUYEN TAP
o0 RO
g oo‘ RS
|
0
oo‘ N
o =
N
SHISHES 195 O 15
/0

Hinh 6.10: Ban vé bai tap 1

T0303; CAT RANH TREN PUONG KINH

G00 X30. Z-20.;

G97 S300 M03;

MO8;

G75R1.;

G75 X26. Z-18. P2000 Q500 F0.05;
G00 X100. Z100.;

T0404; KHOAN O TAM PHOI
G00 X0 Z5.;

G97 S300 M03;

MO8;
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G74 R1,;

G74 Z-18. Q500 F0.2
G00 X100. Z100.;
MO09;

MO05; M30

(&)

C2

507

Hinh 6.12: Ban vé bai tap 3
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Hinh 6.11: Ban vé bai tap 2
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Hinh 6.13: Ban vé bai tap 4
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Hinh 6.14: Ban vé bai tap 5
o RO
O 7< RS
~ o
Ip
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Hinh 6.15: Ban vé bai tap 6
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Hinh 6.16: Ban vé bai tap 7
c27 o
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Hinh 6.16: Ban vé bai tap 7
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Hinh 6.16: Ban v& bai tap 7
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Hinh 6.16: Ban vé bai tap 7
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BAI 7: TIEN REN BANG LENH G92, G76

1. Muc tiéu
- Trinh bay day du cdu tric cdu 1énh cua chu trinh cit ren G92, G76 va van dung
vao 1ap chuong trinh cit ren c6 rinh thoat dao va ren can dan dam bao chwong trinh
dung, chiéu sdu cit ren du
- Lap dugc chuong trinh gia cong chi tiét c6 ren bang 1énh G92, G76 dam bao
yéu cau k¥ thudt va an toan lao dong.
2. N¢i dung
- Tién ren bﬁng 1énh G92
- Tién ren bﬁng lénh G76
2.1. TIEN REN BANG LENH G92
2.1.1 Ly thuyét lién quan
Trong chu trinh cit ren G92, nguoi lap trinh ty xac dinh va thiét 1ap chiéu siu
cho tirng lat cat twong ty nhu gia cong ren trén may tién van nang.
Céu trac chu trinh cat ren G92:
GO0 Xchuén bi- Zchun bi-»
G92 X(U)Lat cat 1 Z(W)cuéi ren 196 dbe-+ Fouse ren;
X(U)Lét cit2;
X(U)Lét cit 3;

X(U)Lét ct cudi;
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50

XV
Hinh 7.1: Chu trinh cit ren G92

Trong do:
+ 1... 14 d6 dbc (khoang chénh léch ban kinh) tai diém dau vao ciia dao va
diém cudi ren (chi dung trong tién ren con)
+ F... 1a budc ren
+Z(W)... 1a toa 6 diém cudi duong cit ren (diém bat dau thoat dao ra)
+ X... 1a duong kinh con lai sau mdi lan cat (tinh tai diém cudi duong cat
ren)
bé ¢6 duoc céc gia tri X(U) tai mdi 14t cit, ta dwa vao chiéu sdu moi lat cit va
X(U) ¢ lat cit truge. Chiéu sdu mdi 14t cit co thé dua theo kinh nghi¢m hodc sir dung
bang sau:

—

l —

De
Di

n
/A

L e
Hinh 7.2: P§ dbc I
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Tinh d6 dbc: I = (Di-De)/2: Trong d6: Di: Dudng kinh mit ddu; De: Pudng kinh

két thac

Budc tién ren, bude ren va chiéu cao ren:

Ki hi¢u ren: Hé mét (ISO): Vi du M6x1: duong kinh ren 6mm, budc ren 1mm.

Ren hé Anh: Vi du: 1/4 - 20 UNC -2A: duong kinh 1/4 inch, 20 ren/inch,
thudc loai ren to hé Anh. Con 1/2 - 20 UNF -1A: duong kinh 1/2 inch, 20 ren/inch,
thudc loai ren nho hé Anh.

Vi du: 3/4 - 20 -UNEF -2A ren ¢6 duong kinh 3/4 inch, 20 ren/inch, thudc loai
ren min hé Anh

Dé tién ren phai xac dinh duoc cac thong sb co ban bao gom: bude ren, chiéu

cao ren, budc tién ren: Theo bang hodc theo cong thirc: Chiéu cao ren dugce tinh: h =
0.6P (hé mét ISO): h =0.6403P (hé Anh)

Qua trinh cat ren duoc chia 1am nhiéu budc, méi bude gia cong vai chiéu sau
cat giam dan. Budc tinh cudi cing véi chiéu sau cit rat nhé nham 1am tang do bong
trén bé mit ren. Khi tién ren ta cd thé ding phwong phap tién dao nghiéng hoic tién dao

hudngKkinh.

Bang 7.1: Bang tra thong s6 hinh hoc ciia ren va chiéu sau cac lat cat khi tién ren

F | 100 | 125 (150 | 175 |20 25 300 (35 400, | 4.5 500 | 550 | 600
H2 | 0680 |04 | 089 | 105 | 199 | 149 | 179 | 208 238 (268 | 298 | 327 | 357
H1 | 0541 | 0&Y7 | OB12 | 0947 | 1083 | 1353 | 1624 | 189 [ 2165 | 2435 2706 | 2977 | 3248
E |010 | 013 (015 | 018 | 020 | 025 | 030 | 035 |040 (045 | 050 | 055 | 066
1 OZ5 | 035 | 035 (035 | 035 | 040 (040 | O40 | 040 (040 (045 | 045 | 045
2 020 (019 | 020 025 | 025 (030 | 035 [035 | 035 [035 | 035 [ 040 | 040
3 0lo | 010 | 014 (015 | 019 | 022 (027 | 030 | 030 (030 [030 | 035 | 035
4 aps | 005 | 010 (010 | 012 | 020 (020 | 025 | 025 (030 [030 | 030 | 030
5 Qo5 (005 | 010 | 010 | 015 (020 | 020 (025 | 025 [025 | 030 (030
f ops | 005 (008 | O10 | 013 (014 | OZ0 | OZ0 | 025 (025 | 025
7 Qo5 (005 |0pD5s (010 | 010 (015 | 020 [020 | 020 (025
8 Qo5 (005 |0D5 (010 | 014 (015 | 015 (015 | 020
9 ooz | 005 (010 (010 | 010 | 015 (015 | 015
10 o2 (005 | 010 (010 | 010 [0l10 | 015
11 Qo2 (005 (oDs |ol0 | 010 (010 | 010
12 ooz | 005 (009 | 010 | 010 (010
13 o2 o002 | ons (009 | 010 [ 010
14 Qo2 | 005 | 005 (0D | 010
15 0 ooz | 005 (005 | ODE
14 o2 (005 | oD5 | 005
17 0 ooz | 005 | 005
18 Qo2 | 005 | 005
19 0] Q20 | 005
20 OZ0 | 005
21 0 Qo2
22 ooz
23 0
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2.1.2

P
H/4

N/
Hl
m
0

—UTA—

a. Doc bdan vé

RS
/T
3 1
Q ®20
(e)
s | :
1
1 s __5S
3
5 10 ) 25
55

Hinh 7.3: Ban vé bai tap tién ren

Diéu kién cho truoc:

Phoi $40*55

Dao tién thdé T0O100

Dao tién tinh T0200

Dao cét ranh T0300 ¢c6 b=3mm
Dao tién ren T0400

b. Ldp chwong trinh gia cong

* Ldp phan dau chirong trinh

00234;

G28 U0 WO;

G54

T0101;

G97 S800 MO03;
GO0 X42. Z2. M08;

* Ldp phan than chwong trinh
- Phan tién thé

G71U15R1;

G71P1 Q2 U0.5 W0.5 FO.1;
N1 GO1 X15,;

X18. Z-1.5;

X18. Z-25.;

X20.

X30. W-5,;
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Trinh tu thuc hién
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X30. W-10.;
G02 X40. W-5. R5,;
N2 G01 X45.
G00 X100. Z2100.;
- Thay dao tién tinh va tién tinh bién dang ngoai
T0202;
G54,
GO0 X45. Z0;
G70 P1 Q2 FO0.08;
G00 X100. Z2100.;
- Thay dao cdt rdnh, tién cdt ranh thodt dao 4mm va vé ranh c6 cung tron R4
T0303;
G54;
GO0 X20. Z-25.
G75R1,;
G75 X15.6 Z-22. P300 Q200 F0.06
X100. Z100.;
- Thay dao tién ren va tién ren M18x2
T0404;
G97 S300 M03;
GO0 X22. 73,
G92 X17.52Z-235F2,;
X17.1;
X16.7;
X16.4;
X16.1;
X15.9;
X15.8;
X15.7;
G00 X100. 2100.;
* Phan két thiic chwong trinh
MO09;
MO5;
MO02;
c. Mo phong gia cong
Sau khi lap xong chuong trinh ta tién hanh kiém tra nhu sau:
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- Pua con trd vé& dau chuong trinh/ An Reset dé x6a cac chic ning dang nhé
tam thoi cia may/ An Chon Graphic/ Chon Clear Screen dé 1am sach man hinh
- Chon Sanling dé quét, nhan chuong trinh/ Chon Quick Check dé quét nhanh
chuong trinh nhdm kiém tra cac 13i cdu tric cua chuong trinh gia cong.
- Néu c6 16i, may s& ding chuong trinh tai vi tri c6 161, dong thdi bao bang dén
bao va coi Alarm.
d. Gia cong
Sau khi m6 phong chuong trinh chay dung ta tién hanh gia céng nhu sau:
Buéc 1 : Cai dit goc phéi
Buéc 2 So dao : So chiéu dai cac dao c6 trong chwong trinh véi nhau theo gbc
phoi
Budc 3 . Giacdng
- Pua con tré6 vé dau chwong trinh/ An MODE vé MEMO (AUTO)/ Chon
SINGLE BLOCK (chay tung lénh dé kiém soat vao dao c6 an toan khong)/ An
CYCLESTAR
- An tiép CYCLESTAR d¢ dao vao cach phdi mot doan / An FEED HOLD dé
may ding tién dao/ Po, kiém tra kich thudc tir mili dao dén phoi c6 dung véi kich
thudc hién thi trén man hinh khong.
- Néu khong chénh 1&ch thi tiép tuc An CYCLESTAR dé may chay tiép/ An bo
SINGLE BLOCK cho may chay ca chuong trinh.
- Néu c6 chénh léch v6i gia tri trén man hinh 1a do cai gbc va so dao sai nén phai
/ Ding may/ Cai lai gbc phoi/ So lai cac dao.
2.2. TIEN REN BANG LENH G76
2.2.1. Ly thuyét lién quan
GO0 Xchuin bi- ZChuin bi-
G76 Pmra Qy,i, RxxX;
G76 X(U).... Z(W)..... Ri... P.... Q... F......;
Trong do6:
-m: Sé lan cét trude khi két thuc
-1: Khoang cach thoat dao tai cudi dudng cét ren (Hinh 7.7)
- a: Goc gitra cac mat ren
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74\/ANA VAN

Khi a = 0° Khi a = (80° 60°, 55° 30°, 29°)
Hinh 7.5: So' d6 in dao véi cac goc a khac nhau

Vidu 1: P021060

+02: Cat 2 1an & lat cat cudi cing

+ 10: bat dau thoat dao ¢ khoang cach 1.0mm so véi diém lui dao Z

+ 60: Goc gitra 2 mat ren la 60°
- Qxmin: Chiéu sau cit nho nhat (tinh theo um)
- Rxxx: Chiéu sdu lat ¢t cudi cung (tinh theo wm)

_ Y
| R
\ A
y Q (Xmin)

Hinh 7.6: Minh hoa Qyxni,va R trong chu trinh G76

- Ri...: B§ con (Dung khi ti¢n ren con)
+ Tinh i theo so d6 Hinh 7.7
+ Tién ren try i = 0 (C6 thé viét RO hodc khong can phai viét)
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/2

X -

W

(0,55-0,6) x budc ren) don vi pm. VD: ren budc 2mm viét P1100-P1200
- Q...: Chiéu sau lat cat thr nhat, don vi pm. VD cat 0,35mm viét Q350

- Fxxx: Budc ren, don vi mm.
Vi du 2: Lap chuong trinh cat ren theo (hinh 7.8)

Chuong trinh:
G97 S300 MO3; M40x1.5
T0505 pd M20x1.5
GO0 X25. Z5. VATV

G76 P021060 Q50 R50;

G76 X18.2 Z-20. P900 Q200 F1.5;

GO0 X45.
Z-20.;
G76 P021060 Q50 R50;

G76 X38.2 Z-52.5 P900 Q300 F1.5;

G00 X200. Z200. T0500;

2.2.2. Trinh ty thyc hién

a. Doc ban vé

Hinh 7.8: Hinh vi du 2

Piéu kién cho trude: Phdi $40*60; Dao tién thé T0100; Dao tién tinh T0200;

Dao cét ranh T0300 ¢c6 b=3mm; Dao tién ren T0400
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Hinh 7.9: Hinh bai tip tién ren bing G76
b. Lp chwong trinh gia cong chi tiét

001234

G28 U0. WO,

T0400;

T0404;

G97 S300 MO3;

GO0 X18.72.;

G76 P021060 Q100 R100;

G76 X17.2 Z-28. P1375 R-3.Q500 F2.5;

GO0 X100. 2100.;

MO09;
MO5;
MO02;

d. Gia cong: Tuong tu nhu tién ren G92

3. Tém tit trinh tu thue hién

Tén cac iy . .
o Dung cu. thiét A . Cdc chu y vé an toan
1T buoc cong A Yéu cau ky thuat .
» bi, vat tw lao dong
viéc
- Boc k¥ ban vE, 1ap du Xac dinh toa d6 X,
Ban v&, Ban lap | . o ) DA Ve, @p dung | Aac Ani toa o
A . L. cau lénh G92 tinh dung toa | chi€u dai ren ding,
Tién ren trinh, may tién Lk om mi a2 DY .
A U dd chiéu sau moi lat cat luu ¥ dau cham khi
01 |banglénh | CNC, phoi thép, A o an A2 1R 2
ia s - Van hanh may ding quy | toa do 1€, kiém tra can
G92 dao tién va dung \ . N . ).
, . trinh, cai dat phoi, dao an | than trudce luc gia
cu cac loai . . ; o
toan chinh xac cong
Béan v&, Ban lap | Boc k¥ ban vE, lap dung Xac dinh duoc téng
Tién ren trinh, may tién | cdu 1énh G76 tinh dtng toa | chiéu sau ren, chiéu
02 |[banglénh | CNC, phdithép, | do. sdu lat cit nho nhat,
G76 dao tién va dung | - Van hanh may dung quy | 16n nhat. chiéu dai
cu cac loai trinh, cai dat phoi, dao an | ren, khoang thoat
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toan chinh xac

dao..
Kiém tra ky trude luc

gia céng
BAI LUYEN TAP
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Hinh 7.10: Hinh bai tap 1
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Hinh 7.11: Hinh bai tap 2
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Hinh 7.12: Hinh bai tap 3
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Hinh 7.13: Hinh bai tip 4
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Hinh 7.15: Hinh bai tap 4
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Hinh 7.16: Hinh bai tip 4

BAI 8. PHAY KHONG BU BAN KiNH DAO

1. Muc tiéu
- Trinh bay dwoc cdu tric chung cia chiwong trinh va cdau triic mot cau 1énh
trong chuwong trinh gia cong trén may phay CNC.
- Ldp trinh, mé phong gia céng phay bang cdc Iénh cdt theo dwong thang, theo
cung tron khong bt dao ban kinh trén phan mém phay CNC.
2. N0Oi dung
- Ly thuyét lién quan
- Trinh tu thuc hién
2.1. LY THUYET LIEN QUAN
2.1.1. Bang cac 1¢nh dich chuyén G co ban
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G Nhom Y nghia Két qua
GO0 Chay dao nhanh dén cac vi tri Chay dao nhanh khéng cat got.
GO01 Noi suy dudng thing Dao cit got thang
G0? 01 Noi suy cung tron cung chiéu D‘ao cé‘f got theo cung tron cung chiéu kim
kim dong ho dong ho
Noi suy cung tron nguoc chiéu | Dao cit got theo cung tron ngugc chiéu
GO03 . A A . A A
kim dong ho kim dong ho
G04 00 Lénh tré Tam de.:ng O vi tri tirc thoi
G10 Nap cac dir liéu Thay d6i gia tri bu dao
G17 Xac di?h mit phang gia cong 1a | Cit got trong mat phang XY
mat phang XY
G18 02 Xéac din}l mit phiang gia cong 1 | Cit got trong mit phang XZ
mat phing XZ
G19 Xac din}l mit phang gia cong 1a | Cit got trong mit phang YZ
mat phing YZ
G27 K‘iém7 tra ty dong trude khi trd | Kiém tra ty dong diém R
ve diém R
G28 00 | Ty dong khi tro vé diém R Tro vé diém goc toa do ciia may (diém R)
G29 Trf"y vé tir diém géc may (tir | Tro vé vi tri dang cat got tir diém goc may
diém R)
G40 Bo bu ban kinh dao B¢ chtrc nang bu ban kinh dao
G41 07 Bu ban kinh dao phia tréi Dich dLch‘mg ,Chu,yén dao sang trdi mot
luong bang ban kinh dao
G42 Bu ban kinh dao phia phai Dich dlfdng ,Chu?lén dao sang phai mot
luong bang ban kinh dao
G43 08 Bu chi%:u dai dao duong Bu thém 1 lu’(_)’ng‘ba‘ing c‘hiéu dai dao
G44 Bu chiéu dai dao am Trur di 1 lugng bang chi€u dai dao
o N Gia sO tu chon dugc bu thém 1 lan vao
G45 Bu thém 1 lan gia s chidu dai dao (hoic ban kinh dao)
G46 Trir di 1 lin gia & G‘i.a $6 tu ctjon (’iu’q? trr di 1 1an vao chiéu
00 dai daf) (hodc ban kinh dao) ‘
o N Gia sO tu chon dugc bu thém 2 lan vao
car Bu thém 2 lan gia s chidu dai dao (hoic ban kinh dao)
N Gia so tu chon duoc trir di 2 1an vao chiéu
c48 Trir i 2 lan gia s0 dai dao (hodc bén kinh dao)
G49 08 Bo b chidu dai dao B'() chirc nang bu chiéu dai dao (hodc ban
kinh dao)
G52 00 Di chuyén gbc toa d6 cua phoi Di chuyén goc toa dd ciia phoi mot luong

AXvaAY
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Lya chon toa do cua may nhu mdét di€m

G53 Lya chon toa d6 cua may .z R )
tham chi€u véi goc toa do ciia may
G54 Lua chon gbc “O” ctia phoi 1
G55 Lua chon gdc “O” ctia phoi 2
G20 12 Ly chon g?c 9 c?a ph?% & Tao lap hé théng gbc “O” cua phoi
G57 Lya chon goc “O” cua phoi 4
G58 Lwa chon gdc “O” clia phéi 5
G59 Lwa chon gdc “O” ctia phoi 6
G65 00 Goi chuong trinh MACRO
G66 12 Lap chuong trinh MACRO
G67 Huy bo chuong trinh MACRO
G73 Chu trinh khoan Chu trinh khoan c6 dinh
G74 Chu trinh ta ro ren trai Chu trinh ta 16 ren trai ¢6 dinh
Chu trinh khoét 15 ¢b dinh tam dung truc
G76 Chu trinh khodt 13 chinh 6; dé}: 16, dao d‘jch AchuyénNm(?)t
lugng dé khong cham vao bé mat da gia
cong khi thoat dao
G80 Huy bo chu trinh Huy bo cac chu trinh tir G73 dén G89
G81 Chu trinh khoan Chu trinh khoan 13 sudt c¢6 dinh
G82 Chu trinh khoan Chu trinh khoan 13 kin ¢ dinh
G83 09 Chu trinh khoan Chu trinh khoan 13 sdu ¢ dinh
G84 Chu trinh ta r6 ren phai Chu trinh ta r6 ren phai c6 dinh
G85 Chu trinh doa 16 Chu trinh doa 16 ¢6 dinh
G36 Chu trinh Khodt 13 Ch’u tfinhi'khf)ét lcf) céidinh dung truc
chinh & cuoi hanh trinh cat
G87 Chu trinh khoét 16 nguoc Chu trinh khoét 15 ngugc ¢b dinh
a8 Chu tiinh Khot 13 Chg trir;h khoét 16 ¢6 dinh budc tién dicu
khién bang tay
89 Chu trinh khost 15 Cflu :[rin,h kiloét 16 ¢b dinh tam dirng budce
tién ¢ day 10
G90 Po theo toa do tuyét ddi Céc gia tri dugc tinh theo toa do tuyét doi
GI1 03 Po theo toa d6 twong doi Céc gia tri dugc tinh theo toa do twong ddi
G92 00 Tao 1ap diém bat dau cua dao Tao lap ‘d1em bit dau cua dao trong
chuong trinh
Go8 Tré vé diém trude khi thuc hién Sa}l khi thuc hién xong chu trinh tr& vé
chu trinh diém trude khi thye hién chu trinh
10 Tré vé diém lya chon (diém R) | Sau khi thyc hién xong chu trinh tré vé
G99 trudce khi thuc hién chu trinh diém lya chon (diém R) trudc khi thuc

hién chu trinh
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2.1.2. Ciu tricc cdc lénh G
- G00: Chay dao nhanh (lwu y khéng c6 budc tién, chay nhanh theo ché do
Rapid).
Cau triic: GO0 X.....Y... Z.....

Yk
i€ m khdixu&t
85—
pi€mdich
v | 38
NO90 GO0 X+30 Y+65 Z+12
@ | - NO95 G90
b4
3o 105 N100 GO0 X+105 Y+35 Z+2

X
Hinh 8.1: Lénh chay dao nhanh

- GO1: Chay thang c6 an dao (cat got phai co budc tién F...)
Cau trac: GO1 X....Y... Z..... F.....
i

Di€m dich

N085 G90
N090 GO0 X+30 Y+30 Z+2
';‘{' N095 GO1 Z-6
N100 GO1 X+110 Y+75

30 110

- ]

Hinh 8.2: Lénh cit thiang
- G02: Lénh cit got cung tron theo chiéu kim ddng hd

Chu trac: G2 X....Y...Z....R...F...;
G02X.Y..Z..1.J.K..F...;
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T

pi€m dich
5 //—_._T.D
“’I Tam
3 T NOBS GOO X+55 Y+35 7+
oen ] |° NS0 GO1
khdixust| | i (91
> N0O5 GO1 2.7
55 g5
sl N100 GOZ X+40 Y+40 1+30 J+10

Hinh 8.3: Lénh ndi suy cung tron cung chiéu kim dong hd

-G03:  Lénh cit got cung tron nguoc chiéu kim dong hd
Cau trac: G02 X.... Y...Z.... R..F...;
GO3X...Y.Z..l..J.K...F..;

Va
| pi€m dich
70 7
v / N085 G90

28— a r i

@kh@i AT i N090 GO0 X+55 Y425 7+2

| e N095 GO1 Z-5
o % - N100 GO3 X+100 Y+70 1+15 +30

Hinh 8.4: Lénh ndi suy cung tron cung chiéu kim dong hd

- G43/G44 HOx;
Ox: La s6 dao can bu. H cot gia tri chénh léch chiéu dai dao da luu
trong bang OFFSET dao
G43: bu chiéu dai duong; G44: B chiéu dai am (it dung)
Vi du: G43 HO1; bu dao s6 1
- G49; La huy bu chiéu dai dao
c. Cdc tw lénh chirc nang cong nghé S, F, T
- Chtrc ndng chon dao: T_
CAu trac cho may phay: T0x MO6;
Vidy: TO1 MO6; Thay dao s61
- Chire ning chon bude tién: F_ tinh theo mm/phdt ding cho méy phay.
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Vi du: F100. tirc bude tién 100mm/phut

- Chirc ning chon téc d6 quay truc chinh: S_ quay theo phut khong can G97

Vidu: S500 MO03; Truyc chinh quay thuan véi van téc n = 500vg/phit
Bang 8.1. Ché d ciit trung binh Kkhi gia cong thd mot s vat liéu dung dao thép gi6
(HSS).
;?Cl:;;:; Gang Nhoém Theép
Puong V (m/ph)/ | F(mm/ph) | V (m/ph)/ | F(mm/ph) | V (m/ph)/ | F(mm/ph)
kinh dao | n(vong/phat n(vong/phut) n(vong/phut
(mm)
8 28/1100 95 126/5000 250 25/1000 75
10 28/900 105 129/4100 300 26/820 76
12 29/770 110 130/3450 350 26/690 80
16 29/600 115 133/2650 400 27/530 80

2.2. TRINH TU THUC HIEN LAP TRINH PHAY KHONG BU BAN KIiNH

Do toa do cua dao phay la ¢ tdm dao, nén dé dam bao kich thuéc sau khi cat

dang kich thudc ban vé, néu cat ding toa do ban vé thi kich thudc x& thiéu hoac thira

mot khoang bang ban kinh dao. Vay khi l4p trinh ta phai doi (offset) ban v& mot

khodng bang ban kinh dao (khi cét bién dang ngoai thi doi ra ngoai, khi cét bién dang

trong thi doi vao trong). Toa d0 duong dao chay bay gid duoc tinh theo duong offset

d6, cac toa do & cac diém c6 vat nghiéng, cat cung tron s& tinh nhu phan bu ban kinh

dao tién di néu ¢ (hinh 5.8 va hinh 5.9) hodc v& trén cac phan mém vé& ky thuat dé co

toa do (Autocad; Mastercam...).
2.2.1. Chuan bi

a. Nghién ciru bdn vé
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70 20
O
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P3(80}90) & o
P2¢10;90 o
S
[eg]
Q
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o
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P5(90;20
P1¢10;10) P6(80;10) =
S rw(O;O;O)
L0 70 10_]_10

Hinh 8.5. Ban vé bai tip

b. Chon goc phéi, phén tich cdc diém toa dj can thiét va chon quy trinh gia cong

- Buoc 1: Chon géc toa do phoi W(0,0,0) tai goc trén bén trai phoi

- Buoc 2: Chon dao phay ngén T1: ¢20,

- Buée 3: V& duong bién dang Offset bang bién dang can gia cong va thém
1/2Dgso. Tir @6 tinh cac  diém: P1(0;0);P2(0;100); P3(;P4;P5:P6 trén bién dang vira

Offset ra 10mm.
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Hinh 8.6. Chgn goc W va toa d9 dwong chay dao sau khi Offset ban kinh dao ¢ 20

2.2.2. Lap chuwong trinh

00001; Chuong trinh 01

G40 G80 G49; Xo6a nhé cho may

G90 G91G28 X0 YO0 Z0; Pua dao vé nguyén diém R cua may.

T1 M6; Thay dao s6 1: $20
G54(G92X200.Y200.2200.); Lay gbc phoi theo G54

G90 GO0 X-15.Y0.; Dao chay nhanh dén diém (X-15;Y0)

G43 710. HO1, Bu chiéu dai dao 1 va chay nhanh dén Z=10.
S800 MO03; Cho quay truc chinh 800v/ph quay thuén.

GO01 Z-5. F80. MOS;

XO0.;

Y100.;

X80.;

G02 X100. Y80. R10.;

G01 Y15.86;

Di chuyén thang cit siu Smm voéi F=80mm/ph,
bat dung dich tron ngudi

Cit vao theo X=0mm v6i F trén.

Cit vao theo Y=100mm

Cit vao theo X=80mm

Cit cung theo chibu CW dén diém cubi
(100;80)vdi R10.

Cit thang dén Y=15.86mm
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X80.14 YO.; Cit thiang dén diém(80.14;0)

X0; Ciat théng dén X=0mm

GO00 Z100. MQ9; Chay nhanh 1én Z=100mm tit dd tron nguoi
G49; Huy bu chiéu dai dao

MO5; Dung truc chinh

M30; Két thuc chuong trinh quay vé dau ch. trinh

Luu y dé nhap chuong trinh vao mdy ta bat cong tic MODE vé EDIT, dung céc
phim ky hiéu va sé trén ban 1ap trinh dé nhap.
2.2.3. Md phéng, kiém tra va sira 16i

Sau khi 1ap xong chuong trinh ta tién hanh kiém tra nhu sau:

- Pua con trd vé dau chuong trinh/ An Reset dé x6a cac chiic ning dang nhé
tam thoi ctia may/ An Chon Graphic/ Chon Clear Screen dé 1am sach man hinh

- Chon Sanling dé quét, nhan chuong trinh/ Chon Quick Check dé quét nhanh
chuong trinh nham kiém tra cac 15i cau tric cta chuwong trinh gia cong.

- Néu c6 16i, may s& ding chuong trinh tai vi tri c6 16i, dong thdi bao bang dén
bao va coi Alarm.

3. Tém tit trinh ty thue hién

T/\ ’ ’ D ] <A . . ’ ror A
TT enAcac l?froc ung Cﬁl thiet bi, Yéu cdu kj thudt Cac: chu y vAe an
cong viéc vt tu toan lao dong
Doc k¥ ban vé, tinh ;
2 X i ; h 0c, tinh
01 | Chuénbi Ban v&, gidy but dtng toa dg, cau C, onl 896, Em
N ding toa do
Iénh...
. . Ban lap trinh, may | Nhap diing cau tric Ghi nhé cau triic
2 | Lap chuong trinh : ’ i .
0 P & phay CNC cau lénh, toa do cac cau Iénh
e . Vi tri 16 & gan
M6 phong, ki€ém | Ban lap trinh, may Tllao tac du1\1g th}r W con trd dang
03 T md phong, tim va stra . .
tra va sua 101 phay CNC x. & ding khi mo
161 néu co .
phong
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BAI LUYEN TAP:

Lap trinh khong bu dao véi cac ban veE sau

. 48 .
| < |
. 1
G/ = [ I N Iz}
Q of ;
— |
& + + Q \*
( ;4R10
o -~
oV I
|
I 3 | | ===
|
: s
\_ \ 8] W,
* + & +
AW _
5 20 20 20 20 L_20 60 20
Hinh 8.7: Bén vé bai tap 1 Hinh 8.8: Ban vé bai tap 2
. 60 .
[z ey [
_______ _ | o
8 o
i
= 4R10
& o _/
o
s ) =
o 10 o
[en] O <
s}
\_ J S
o o
C) -~ \ —
o o
RED 60 20 | {%10 10 60 10/ 10|

Hinh 8.9: Ban vé bai tip 3
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Hinh 8.11: Ban vé bai tap 5
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BAI 9. PHAY CO BU BAN KIiNH DAO

1. Muc tiéu

- Trinh bay dwgc cau tric b ban kinh dao bén trdi, bén phdi va céng dung
ching.

- Ldp trinh, gia cong cdc bién dang ngoai, bién dang trong dam bdo an toan lao
dong va diing Yéu cau kj thudt ciia ban vé.
2. N¢i dung

- Ly thuyét lién quan

- Trinh ty thyuc hi¢n
2.1. LY THUYET LIEN QUAN
2.1.1. Céu triic, cong dung ciia bit ban kinh dao phay G41, G42

- Khi phay, 1uén lay tim dao lam toa d6 cua dao, vay dé khong phai doi kich
thudc ban vé nhu bai trude, nguoi ta 1ap nén Iénh bu ban kinh dao ty dong nham dich
sang trai hodc sang phai mot luong bang ban kinh dao d3 khai, lic ndy duong chay dao
duoc viét theo kich thude ban vé.

- Bu ban kinh dao bén trai hodc bén phai c6 nghia la xé dich duong chay dao
sang bén trai hoac phai duong chay dao lap trinh. Thong thuong, viéc bu ban kinh
duong chay dao khi gia cong hdc (pocket) hay phay bién dang ngoai (contour), ¢ sir
dung dao phay ngén dé gia cong theo hinh dang trén ban vé&. Ciu tric nhu sau.

- G41 Bu béan kinh dao bén tri.Cau trac: G41 D...; ( D... 1a s6 dao can bu
ban kinh). VD G41 DO01; Bu ban kinh bén trai dao sb (tic dao 01 dich sang bén trai 1
khoang bang ban kinh)

- G42 Bu ban kinh dao bén phai. Cau trac: G42 D...;

-G40  Pé hay bu ban kinh dao cho G41 va G42.

compensated
ﬂu‘z) tool path

program path
Hinh 9.1. Bu ban kinh dao bén trai va bén phai
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G41
Dno-

Tadm dao dich tcii so vdi duSng
Lip trmb theo lhidng dao di chuyén

Tam dao dich fdi so vdi duSng
lip tonh theo nidng dao di chuyén

Hinh 9.2. Huéng chay dao va kiéu bu ban kinh khi cit trong va cit ngoai
2.2. TRINH TU THU'C HIEN PHAY CO BU BAN KINH DAO G41, G42
2.2.1. Chuén bi

a. Nghién cwru ban vé, tinh todan toa do

040
_ 1] 1)
of 7 T |
QU]
0 +
12R1
O
QU]
(&)
S
8
Y + +
(an]
QU
= :K .
(@)
rd
110110, 20 20 20 20

Hinh 9.3. Ban vé bai tip 2
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b. Dung cu, vit tw, thiét b
- Kich thude phoi: 100#100*22mm
- Dung dao phay mat dau T1: $100
- Dung dao phay bién dang ngoai T2: ¢$20
- Dung dao phay héc trong T3: $16
2.2.2. Lap, nhiap chwong trinh

00004;
G40 G80 G49 ;

G91 G28 X0 YO0 Z0 ;

TO1 MO6 ; ( Thay dao s6 1)

G90 G54 G00 X-55. Y50. ; diém chuén bi
G43 HO1 Z50. S1000 MO03 ;

Z5.;

G01 Z-0.1 F250. ;

X155. ;

Z5.;

G00 Z150. MO5 ;

T02 MO6 ;

G90 G54 GO0 X-15. YO. ; diém chuan bi cho dao 2
G43 H02 Z50. S1000 MO03 ;

Z5.;

G41G01 Z-10. D2 F150. M08 ; (Bu ban kinh bén trai cho dao 2)
G01 X10.;

Y40. :

G03 Y60. R10. ;

G01 Y80. ;

G03 X20. Y90. R10. ;

GO01 X40. ;

G03 X60. R10. ;

G01 X80. ;

G02 X90. Y80. R10. ;

GO01 Y60. ;

G03 Y40. R10. ;

G1Y20.;

G03 X80. Y10. R10. ;

GO01 X60. ;

G03 X40. R10. ;
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G01 X20. ;
G02 X10. Y20. R10. ;
G01 G40 X-15.
GO0 Z150.
G49;
TO3 MO6 ; (Thay dao sb 3)
G90 G54 GO0 X50. Y50. ;
G43 H03 Z20. S1000 M03
Z5. ;
G42 G01 Z-5. D3 F60.; (Bu ban kinh bén phai cho dao 3)
X30.;
G02 120. ; (Cat cung tron cung chiéu véi toa do tim I=20mm)
G01 X30. ;
G02 120. ;
G40 GO01 X50.,
(G40 G01 Z5.)
G00 Z150. ;
G49;
MO5 ;
MO09;
M30 ;
2.2.3. M phéng, kiém tra va sira 15i
Sau khi 1ap xong chuong trinh ta tién hanh kiém tra nhu sau:
- Pua con trd vé dau chuong trinh/ An Reset dé x6a cac chiic ning dang nhé
tam thoi cia may/ An Chon Graphic/ Chon Clear Screen dé 1am sach man hinh
- Chon Sanling d& quét, nhan chuong trinh/ Chon Quick Check dé quét nhanh
chuong trinh nham kiém tra cac 1i cau tric ciia chuong trinh gia cong.
- Néu c6 16i, may s& ding chuong trinh tai vi tri c6 161, dong thdi bao bang dén
bao va coi Alarm.
2.2.4. Gia cong
Sau khi m6 phong chuong trinh chay dung ta tién hanh gia céng nhu sau:
Buéc 1 : Cai dit goc phéi
Buéc 2 So dao : So chiéu dai cac dao c6 trong chwong trinh véi nhau theo gbc
phoi
Buéc 3 . Giacdng
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- Pua con tré vé dau chwong trinh/ An MODE vé MEMO (AUTO)/ Chon
SINGLE BLOCK (chay tung 1énh dé kiém soat vao dao c6 an toan khong)/ An
CYCLESTAR
- An tiép CYCLESTAR dé dao vao cach phdi mot doan / An FEED HOLD dé
may ding tién dao/ Do, kiém tra kich thude tir miii dao dén phéi c6 dung véi kich

thudc hién thi trén man hinh khong.
- Néu khong chénh léch thi tiép tuc An CYCLESTAR dé may chay tiép/ An bo
SINGLE BLOCK cho may chay ca chuong trinh.
- Néu c6 chénh léch véi gia tri trén man hinh 1a do cai goc va so dao sai nén phai

/ Ding may/ Cai lai gbc phoi/ So lai cac dao.

3. Tém tat trinh ty thue hién

Tén cac buoc

Dung cu. thiét bi,

Cdc chu y vé an toan

TT Yéu cau ky thugt
cong viéc vt tu Gu cdu ky thud lao dong
Doc k¥ ban vé¢, tinh
01 | Chuan bi Ban vé, giéy but dang toa do, cau
lénh...
02 Lép, nhép Ban lap trinh, may | Nhép dtng cdu tric
chuong trinh tién CNC cau l1énh, toa do
Thao tac dang thu )
03 | M6 phon Ban 1ap trinh, may - Efataiggngs;; Vi tri vao dao, thay
phong tién CNC ¥ 09 prong, dao
101 néu co
Kiém tra can than
n A , phoi da A e oaes A
May tién CNC, dao S;)dl?? tllljuegcl am vigc cai dat goc, so
04 | Giacong tién, phoi thép tron, | oo Y L dao, g4 dao ga phoi
. Cai dat gbc, so dao \ \
nhua tron , . An toan trong su dung
dung trinh tu

thiét bi

BAI LUYEN TAP: Lap trinh phay c6 bu dao cho cic ban vé sau:
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Hinh 9.8. Bin v& bai tip 5 Hinh 9.9. Ban vé bai tip 6
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Hinh 9.10. Ban vé bai tip 7 cho E=6; A=4; C=B=62
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BAI 11. KHOAN VA TA RO TREN MAY PHAY CNC

1. Muc tiéu

- Trinh bay dwoc cdu tric cde chu trinh khoan, khoét doa va ta rd trén may phay
CNC.

- Ldp trinh, gia cong c6 chu trinh khoan - ta ré6 dam bdo an toan lao dong va
diing yéu cau ban ve.
2. N¢i dung

- Ly thuyét lién quan

- Trinh tu thuc hién
2.1. LY THUYET LIEN QUAN
2.1.1. Lénh co ban ciia chu trinh gia cong 16 (Khoan, khoét, doa)

Céc chu trinh gia cong 16 duoc thuc hién béi nhom 1énh tir G80-G89 dé dinh

nghia 10 chu trinh gia cong 16 dugc mo ta & bang sau:

e

Bing 10.1 Chirc niing cac 1énh chu trinh gia cong 16

Lénh Chifc ndng Di chuyén Z- Tic vutaiddy 16 | Dichuyén Z+
GR0 Thodt chu

Cvcle Cancel trinh

GE1 Khoan Chuyén déng cdlt Thodt dao nhanh
Drilling

GR2 Doa (Khoan) | Chuyén déng cdt Xody Thodidt dao nhanh

Counterboring

G&3
Deep hole drilling

Khoan la sdu

Chuyén ddng cdt
khong lién twc

Thodt dao nhanh

GB4 Ta Ré Chuyén déng calt Pdo chiéu quay Thodt dao vdi téc
Tapping d6 cit

GRS Doa tinh Chuyén déng cdt Chuyén déng cdt
Bore mn-Bore out

GBA Doa thb Chuyén déng cdlt Ngiling quay Riit dao nhanh
Boring

GR7 Khoét Tién dao nhanh Dich chuyén Chuy&n déng calt
Back-Boring ngang, quay thuin

GEE Doa Chuyén déng cdlt Xody. ngiing quay | Thodt dao nhanh
Boring

GRY Doa tinh Chuyén déng calt Xody Chuy&n déng calt

Bore mn-out with
dwell

+ Cau léenh chu trinh co ban
G8x Xx.Yy. Zz. Rr.Pp Qq. Ff. L_;
G8_: Cac Iénh chu trinh;

Xx. Yy. : vi tri tim 1;
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Zz : chiéu sau day 10;

Rr : cao d6 tham chiéu (d6 cao an toan rat dao).

Pp: thoi gian xody tai day 16 (Micro gidy).

Qq: chiéu sau moi budc gia cong.

Ff: toc d6 chay dao; L _: sb lan lap lai chu trinh

+ Dién giai chu trinh co ban

%Bnﬂcl

Qo= -

O = == - -

Caodo R »

’

Budcd

Cao dé
st xudt phdt
i
BuSc? +»1! <« BuScH

| Chay daonbanb trong mpXY tdi
tdm |&

2. Tié€n dao nbanb 18i cao do tham
chidu R

3.Gia cdnz 181 46 sdu véuciu Z
4.Cia cong tai ddy 1&

S. Thodt dao trd vé cao d6 tham
chiéu

6. Hoic thodt dao trd vé cao do
xudt phdt

Hinh 10.1. Céu triic chu trinh gia cong 15 co ban

+ Ché dg thodt dao

Tuy thudc vao ting trudng hop cu thé, sau mdi chu trinh gia cong 16 ta c6 thé
chon ché d6 riut dao vé cao do xuat phat chay nhanh (G98) dugc dung khi khoan giita
cac 16 c6 vat can (vudng d6 ga hodc vudng bac phoi). Con (G99) chi rat dao vé cao do
bat dau tién cit got (tién cham) dung khi khoan cac 18 khong ¢ vat can (phdi phang,

khong vuéng do ga).

@ Cao 46 xudt phdt
o---—+0

Q+—f—@4— — — — —

o—- -

098

¢

Cao dé R

@——@4- - - - - =0

O = =

g

Hinh 10.2: Ché d¢ thoat dao khi diing G98 , G99 trong chu trinh gia cong 15
2.1.2. Lénh khoan 16 siu c6 thoat phoi G83 (Peck Drilling)
Khi khoan 13 chiéu sau 16n hon dudng kinh 18 3 14n, ta st dung G83 bdi nhiéu
budc 3n dao va thoat dao xen k& dé thoat phoi. Xem hinh 4.6.
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a Cao d6 xudt phidt @ Cao d6 xudt phiit
0---->0 Q 0----»0
' ]
I |

Q F

Q
I

fe

¢
O—
:I}v

=

698 G99

Hinh 10.3. Chu trinh khoan I3 sau G83
- Cdu triic: G83 G99 (G98) X .Y .Z .R_.Q_.F_.L_.;
Chu trinh thyc hién gdm cac budc sau:

1- Chay dao nhanh téi toa do tam 15.
2- Tién dao nhanh theo phuong Z xudng cao d6 R.
3- An dao xubng chiéu sau Q.
4- Thoat dao vé cao do R dé thoat phoi.
5- Chay dao nhanh t&i chiéu sau cach chiéu sau cat trude d6 khoang d, an dao
xudng chiéu sau Q+d.
6- Lap lai budc 4 dén 5 cho t6i khi dat chiéu sau ddy 13.
7- Thoat dao vé cao d6 R(G99) hoic chiéu cao xuat phat (G98).
-Vidu -
100

100
|
|
|
|

SR

Hinh 10.4. Vi du vé khoan siau G83
N005 G91 G30 Z0 T1 M6 ;
N010 G90 GO X0 YO ;
N020 G55 ;
N030 M03 S1000 ;
N040 G43 H1 Z10. ;
N050 G98 (G99) G83 Z-34. R1. Q2. F200. ;
N060 G80 GO Z50. ;
NO070 MO5 ;
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NO080 M30 ;
2.1.3. Lénh khoan 16 sau cé thoat phoi trong 16 G73 (Chip Break)

% Cao d6 xudt phdt

G )

A
|

|

1
i

1

|

4
Q ] t

G .

Hinh 10.5 : So' @6 khoan siu thoat phoi trong 16 G73
- Cdu triic: G7T3 G99 (G98) X .Y .Z .R_.Q_.F_.L_.;
O Vi dy (Hinh 6.5) ta ¢6 chuong trinh khoan nhu sau
NO040 G43 H1 Z10. ;
NO50 G98 G73 Z-34. R1. Q2. F200 ;
NO060 G80 GO0 Z50. ;

2.1.4, Chu trinh Taro ren phai G84 (Tapping cycle)
- Cau tric lIénh: G99/G98 G84X_.Y . R_. Z_. F_.;
Miii tard ban dau tién xuéng,spindle quay véi chiéu CW, khi dat do siu yéu

|
|
J
|
¥ 1 [
|
I
|

cau, chiéu spindle dao CCW. Khi miii tard rat 1én cao diém R, spindle quay CW.
Trong khi thuc hi¢n 1€nh tard, chirc ndng Feedrate Override, Feed Hold khong
tac dung. Budc tién khi ta r6 1a F mm/phat = S(vong/phat)* P(Buée ren mm/vong)
M8 buéc REN theo tiéu chuan P=1.25mm; M10 buéc REN theo tiéu chuan
P=1.5mm
VD n= 50vong/phut thi budc tién khai vao chuong trinh taro M8 1a F=50*1.25=
62mm/vong; lam M10 thi F=50*1.5=75mm/vong
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G84 or GB8 (G998 mode) G384 or GBE (G99 mode)
Mot nitial level Mo
I | Spindle CW
| | Spinde CW | Miz+1}), P2
Faint H% i,/r'ﬂlfﬁ ) P2 F'Dil'ltﬁ% * Point & level
g\l Foint Z $ ‘;L Foint Z
Spindle CCW Spindle CCW
Hinh 10.6. Chu trinh Taro ren phai G84
-Vidu:
30
Hinh 10.7. Vidu vé tard
NOO5 T1 M6;
NO010 GO G90 GO X0 YO ;
N020 G55 ;

NO030 M03 S50 ;
N040 G43 H1 Z20. ;

NO50 G98 (G99)G84 Z-32. R2. Q4. F125. ;

(F=S*P =50*2,5=125mm/phit )
NO60 G80 Z50. ;
NO70 MO5 ;

2.1.5. Chu trinh Taro ren trai G74 (Tapping cycle)
G99/G98 G74X_.Y . R_. Z . F_.;
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- tudng ty G84 nhung chiéu quay ngude lai.

Hinh 10.8. Chu trinh ta ro ren trai

2.1.6. Chu trinh doa tinh G85 (bore in, bore out canned cycle)

- Cau lénh: G99/G98 G85X . Y_.R_.Z_ .F_.L_;

- Dao chuyén dong nhanh dén mit phang tham chiéu, rdi chuyén dong cat véi
tdc do F dén chiéu sau yéu cau, sau do chuyén dong Ién cling voi tdc do F dén cao do

tham chi€u hoac cao d9 xuat phat.
dO Xual pnat

e ing Fasd
= Pl
pland
wlm&l snrﬂﬂg I"lu sul‘ﬂﬂﬂ H’“e

1
\

>

L}
R plan®
zome

Hinh 10.9. Chu trinh doa tinh
2.2. TRINH TU THU'C HIEN KHOAN, TARO

2.2.1. Chuén bj

a. Ban ve
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Hinh 10.8. Ban vé bai tap
b. Dung cu, vit tw, thiét b
- Cho kich thude phoi 100*100*15.
- Dung dao phay ngon T1: $20, mdi khoan T2: $6.75, Ta rd T3: M8*1.25

2.2.2. Lap, nhap chwong trinh
G40 G80 G49;
G91 G28 X0. Y0. Z0;
TO1 M6 ;
G54 G90 GO0 X-15. Y-10. Z50.;
G43 G00 Z5. HO1 ;(bu chiéu cao cho dao 1)
S800 MO03;
GO1 Z-5. F50. M08;;
G41 G01 X10. D01
Y27.5;
GO01 X10.Y325;
G03 Y52.5 R10.;
G01 X10. ;
G01 Y80.;
G02 X20. Y90. R10.;
GO1 X85. ;
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G02 X90. Y85. R5,;
G01Y625.;
GO01 X80. Y57.5;
GO03 Y37.5R10;
G01 X90. ;
G01 Y20.;
G03 X80. Y10. R10,
GO01 X15.;
G02 X10. Y15. R5.
G01 G40 X-15.
G00 G49 7150. M09;
T2 M6 ; (Thay dao 2 miii khoan)
G54 G90 G40 GO0 X25. Y25. ;
G43 GO0 Z5. HO2 ;
S1000 M03 M08 ;
G83 Z-22. R2. Q5. F100. ; (Khoan theo chu trinh sau 22mm)
X25.Y75.
X50. Y75.;
X75.Y75. ;
X50. Y50. ;
X50.Y25.;
X75.Y25.;
GO0 G80 G49 7150. ;
T3 M6 ; ( Thay dao 3 miii taro M8)
G54 G90 G40 GO0 X25. Y25. ;
G43 GO0 Z5. HO3 ;
S100 MO03
MOS8 :
G84 Z-22. R3. F125. ; (Taro theo chu trinh sdu 22mm)
X25.Y50. ;
X25.Y75.
X50. Y75. ;
X75. Y75, ;
X50. Y50. ;
X50.Y25.
X75.Y25.;
G00 G80 Z2100. ;
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G49; (Huy bu chiéu cao)
MQ9 ; M05; M30;

2.2.3. M phéng, Kiém tra va sira 16i

Sau khi 1ap xong chwong trinh ta tién hanh kiém tra nhu sau:

- Pua con trd vé& dau chuong trinh/ An Reset dé x6a cac chic ning dang nhé
tam thoi ctia may/ An Chon Graphic/ Chon Clear Screen dé 1am sach man hinh

- Chon Sanling dé quét, nhan chuong trinh/ Chon Quick Check dé quét nhanh
chuong trinh nham kiém tra cac 15i cau tric cta chuwong trinh gia cong.

- Néu c6 16i, may s& ding chuong trinh tai vi tri c6 16i, dong thdi bao bang dén
bao va coi Alarm.
2.2.4. Gia cong

Sau khi mé phong chuong trinh chay dung ta tién hanh gia cdng nhu sau:

Buéc 1 : Cai dit goc phéi

Buéc 2 So dao : So chiéu dai cac dao c6 trong chuwong trinh véi nhau theo gbc
phoi

Budc 3 . Giacdng

- Pua con tré6 vé dau chwong trinh/ An MODE vé MEMO (AUTO)/ Chon
SINGLE BLOCK (chay tung lénh dé kiém soat vao dao cé an toan khong)/ An
CYCLESTAR

- An tiép CYCLESTAR dé dao vao cach phoi mot doan / An FEED HOLD dé
may dimg tién dao/ Do, kiém tra kich thudc tir mili dao dén phoi c6 dung véi kich
thudc hién thi trén man hinh khong.

- Néu khéng chénh 1éch thi tiép tuc An CYCLESTAR dé may chay tiép/ An bo
SINGLE BLOCK cho may chay ca chuong trinh.

- Néu c6 chénh léch véi gia tri trén man hinh 1a do cai gbc va so dao sai nén phai
/ Ding may/ Cai lai gbc phoi/ So lai cac dao.
3. Tém tit trinh ty thwe hién

Tén cac Ao A , . .2
. Dung cu. thiét bi, vat A . Cdc chu y vé an
1T buoc cong Yéu cau ky thuat . .
vide tu toan lao dong

Doc k¥ ban v€, tinh

1 |Chulnbi | Ban vé, gidy b
0 uan bi an ve, gidy but dtng toa do, cau Iénh. ..

Lap,nhdp | Ban lap trinh, may | Nhap diing cau triic cau

02 chuong trinh | phay CNC 1€nh, toa do

Thao tac dang thu tu
md phong, sira 16i néu
co

Vi tri vao dao, thay
dao

Ban 1ap trinh, may

M6 ph¢
03 O phong phay CNC

04 Gia cong M4y phay CNC, miii | G4 dao, phoi dam bao | Kiém tra can than
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khoan, ta ro, dao
phay, phoi thép tim | Cai dit gdc, so dao

ky thuat.

viéc cai dat géc, SO
dao, ga dao gé phoi

dang trinh tu An toan trong su
dung thiét bi
BAI LUYEN TAP: Lap trinh gia cong cho cac ban vé& sau
, 60 . S
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Hinh 11.9. Ban vé bai tap 1 Hinh 11.10. Ban vé bai tap 2
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Hinh 11.11. Ban vé bai tip 3

Hinh 11.12. Bén v& bai tap 4
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Hinh 11.13. Ban vé bai tap 5
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Hinh 11.14. Ban vé bai tip 6
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