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LOINOI PAU

Ngay nay, trong thoi budi canh tranh khoc liét ‘mang tinh toan ciu, cic
nha san xuat ludn ludn tim cach gidi thiéu cac san pham mai v6i tinh nang da
dang, chat lugng cao, g1a thanh ha va thoi gian giao hang ngan. Pé lam duogc
dleu nay cac nha san Xuat phai can nhéc k¥ timg giai doan trong qua trinh san

xut voi nhimg tinh toan ti wu.

Ho da cb ging str dung nhitng may tinh c6 bd nhd khong 10, tée do xir 1y
nhanh va c6 kha nang twong tac dd hoa than thién v6i con nguoi trong nhiéu giai
doan cta qua trinh sin xuAt.

Pé khai thac va sir dung cic may CNC dé gia cong chi tiét c6 hinh dang phtc
tap, dem lai hiéu qua cao trong san xuat, can phai tip trung nghién ctru khai thac
hé thong CAD/CAM/CNC hién dai, Umg dung cac cong ngh¢ tién tiét nhu cong
ngh€ quét mau 3D laser, sir dung phan mém chuyén biét nhu Catia, Mastercam,

Inventor, Pro/,... V6i d;nh huéng nhu vay, chung t61 bién soan bai gidng

CAD/CAM/CNC dé phu vu cong tac giang day, dép mg v6i nhu cau phét trién
cua xa hoi. Khi bién soan gido trinh t6i da ¢6 gang cép nhap nhu’ng kién thirc
mai co hen quan dén mon hoc va phu hop véi (101 tuong su dung cling nhu ¢d

ging gan nhu’ng ndi dung ly thuyet v6i nhitng van dé thuc té thudng gip trong
san xuat, dé gido trinh c6 tinh thuc te cao.

Tuy nhién t6i da co nhiéu c¢b gang khi bién soan, nhung gido trinh chic
chan khong tranh khoi nhimg khiém khuyét. Boi vay rat mong nhan dugc nhiéu
su gop y cua ban doc, dé khi tai ban 1an sau c6 chat lugng tdt hon. Moi y kién
dong gbp xin glri vé dia chi:

Bo mén: Cong nghé ché tao mdy
Khoa: Co Khi
Truwong: Cao Diang Céng Nghigp Va Xay Dung
Dia chi: Phuwong Dong - Uong Bi — Qudng Ninh

Nhom tac gia



Phan I
MAY CNC VA LAP TRINH CNC

Chucmg I ) )
KHAI NIEM VE PIEU KHIEN SO

1.1. Khai ni¢m vé diéu khién s6

Ngay nay, trong thoi bubi canh tranh khéc ligt ‘mang tinh toan cau, cac
nha san xuat ludn ludn tim cach gidi thiéu cac san pham mai voi tinh nang da
dang, chét luong cao, gia thanh ha va thoi gian glao hang ngin. Pé lam duoc
dleu ndy cac nha san xuat phal can nhic ky timg giai doan trong qua trinh san
xudt voi nhimg tinh toan ti wu.

Ho da cb gang st dung nhung may tinh ¢6 b6 nho khéng 10, tbc @6 xur ly nhanh
va co6 kha nang tu’ong tac d6 hoa than thién v4i con ngudi trong nhiéu giai doan
cua qua trinh san xuat. Vo1 sy hd tro cua may tinh, nhiéu phan cong viéc da
dugc hoan thanh mot cach tuy dong hoa va chinh xéac, giup gidm thoi gian va chi
phi trong phat trién san pham va trong ché tao. Thiét ké c6 su hd trg cia may
tinh (Computer-Aided Design- CAD), ché tao c¢6 su hd trg ctia mdy tinh
(Computer-Aided Manufacturing- CAM) va phan tich, tinh toan ky thuét c6 sy
hd tro ctia may tinh (Computer-Aided Engineering- CAE) 13 nhimg cong nghé
dugc st dung cho muc dich nay trong sudt chu ky san xuat san pham. CAD va
CAE dugc tng dung vao giai doan thiét ké san pham con CAM duoc mg dung
vao giai doan ché tao, bit dau tir viéc 1ap quy trinh ché tao va két thuc bang cac
san pham thuc.

1.1.1 CAD (Computer-Aided Design)

CAD la cong ngh¢ lién quan dén viéc sir dung hé thong mdy tinh dé gitip d& viéc
tao, stra doi, phan tich va t6i wu hoa thiét ké.

Theo d6, bat cir chwong trinh mdy tinh ndo c6 tinh ning d hoa va mot chuong
trinh ing dung vai cac chirc nang ky thuat thuan tién déu duoc phén loai nhu la
phan mém CAD. Noéi cach khéc, cac cong cu CAD cé nhiéu cap do khac nhau
tiy theo img dung. Cé thé chiing chi c¢6 nhiing cong cu dé v& hinh hoc nhiam tao
ra hinh dang vat thé, hodc c¢6 thém cac cong cu phan tich dung sai, tinh todn mot
so dai luong vat 1y va mo hinh hoa phan tir hitu han... O mirc do cao la cac phan
mém CAD véi cac chuong trinh tmg dung ning cao cho phan tich va t6i uu hoa.

Vai tro co ban nhat cia CAD 1a dé xac dinh hinh hoc ctia thiét ké nhu hinh dang
hinh hoc ctia céc chi tiét co khi, cac két cau kién tric, mach dién tir, mat bang
nha ctra trong xay dung... Cac {mg dung dién hinh caa CAD la tao ban vé& ky
thuat voi day du cac thong tin k¥ thuét cia san phdm va md hinh hinh hoc 3D
cta san pham. Hon nita, md hinh CAD nay s€ dugc dung cho cac tmg dung
CAE va CAM sau nay. Pay 1a lgi ich 16n nhat cia CAD vi ¢6 the tiét kiém thoi



gian mot cach dang ké va giam dugc cac sai s6 gay ra do phai xdy dung lai hinh
hoc ctia thiét ké mdi khi can dén no.

Mot qua trinh CAD tiéu biéu duge thuc hién theo cac budc sau:

Xay dung mo hinh hinh hoc sin pham.
Phan tich ky thuat san pham.

Kiém tra va danh gia ky thuat.

X4y dung ban vé ky thuat.

Céc cong cu CAD can c6 dé hd tro qua trinh thiét ké tuy thudc vao pha thiét ké:

Dbi v6i pha khai niém hoéa thiét ké cac cong cu CAD can c6 1a cac ky
thuat mé hinh héa hinh hoc, cac hd tro dd hoa va c4c thao tac do hoa.

Pha mo6 hinh hoa va mo phong thiét ké can cac cong cu ké trén, cong cu
mo phong chuyén dong, lap rap va mot s6 g6i mo hinh héa khéc.

Pha phan tich thiét ké can cac goi vé phén tich, cic gbi va cac chuong
trinh tay b1§n, ‘ , , o

Pha thi€t ké toi uu can cac trng dung tuy bién va to1 uvu hoa két cau.

Pha danh gia thiét ké can cac cong cu vé dung sai, kich thudc va bang cac
vat liu.

Pha tao tai liéu va truyén dat thong tin thiét ké can cong cu tao ban ve ky
thuat va cong cu tao anh t6 bong.

Ngay nay CAD duoc Gng dung rong rdi trong nhiéu nganh khac nhau. Cé thé ké
tén ra sau diy mot so nganh nhu sau: co khi, xay dung, kién truc, dién, dién tu, y
hoc, dét may, thlet ké san pham, thiét ké cong nghlep, thiét ke nhac cu, thiét ké

vuon tuoc, chleu sang... Trén thi truong hién nay c6 rat nhiéu phan mém CAD
v61 nhiing cap do khac nhau. Co nhu:ng phan mém g1a chi vai tram d6 la voi tinh
nang han ché nhung ciing c6 _nhimg goi phan mém gia hang chyc ngan den hang
trim ngan d6 la. Cling c6 phan mém CAD riéng 1é v ¢ nhitng phan mém CAD
tlch h(_)p tong phan plerp CAD/CAM. O Viét Nam, trong linh vuc co khi, cac
phan mém CAD pho bién hién nay 1a AutoCAD, Mechanical Destop, Inventor,
Solidworks, Catia, Pro/Engineer, Unigraphics, Solid Edge...

Hinh 1.1. M6 phong gia cong v6i phan mém EdgeCAM



1.1.2. CAM (Computer-Aided Manufacturing)

CAM la cong nghe lién quan Vo1 viée su dung hé thdng may tinh dé lap ké
hoach, quan 1y va diéu khién cac qua trinh ché tao.

Mot trong nhitng linh vyc hoan thién nhat ciia CAM 1a diéu khién chuon g trinh
sb (Numerical Control - NC) Day 1a k¥ thuat su dung cac chi dan da duoc 1ap
trinh dé diéu khién cac may cong cu nhu may mai, may tién, may phay, may
dap... May tinh c6 thé san sinh ra mot luong dang ké cac chi ddn NC dua trén
céc dir liéu hinh hoc tir co s¢ dit liéu CAD cong véi nhiing thong tin bd sung
dugc cung cép béi nguoi van hanh.

Mot chirc nang quan trong khac cia CAM la 1ap trinh robot. Cac robot nay co
thé van hanh trong mot té bao gia cong, chon va dinh vi dao va chi tiét gia cong
cho ciac mdy NC. Nhitng robot nay cling c6 thé thue hién cac nhiém vu don le
nhu han, 1ap rap hodc van chuyén thiét bi hodc chi tiét trong phan xudong.

Lép quy trinh ché tao ciing 1a mdt muc dich cia CAM. Quy trinh ché tao bao
gbém cac nguyén cong chi tiét ctia cac budc san xuat tir ban dau dén két thuc, tir
may nay dén méay khac trong phan xudng.

Mic du viée lap quy trinh ché tao hoan toan tyr df)ng la diéu gan nhu khf)ng thé
nhung quy trinh cong ngh¢ ché tao cho mét chi tiét co thé duoc tao ra néu ton tai
mot quy trinh ché tao cua mot chi tiét tuong tu. Cho muc dich nay, cong nghé
nhom da duoc phat trién dé t6 chirc cac Chl ti€t tuong ty nhau thanh mdt ho. Cac
chi tiét dugc phan thinh ciing mot ho néu chung c6 nhimng ddi tuong gia cong
glong nhau nhu cac ranh, cac tui rong, cac mép vat, cac 10,... Vi thé dé do tu
dong su glong nhau giita cac chi tiét, co so dir liéu CAD phai chu:a cac thong tin
vé nhing dbi tuong nhu thé. Nhiém vu nay dugc thyc hién nho cong nghé nhan
dang d6i tuong. Thém vao do, may tinh co6 thé duoc str dung dé xac dinh khi nao
dat hang nguyén liu va mua sam chi tiét va sb lugng hang hoa can phai dat dé
dap tng ké hoach san xuat,

Céc cong cu CAM can c6 dé ho trg cho qua trinh sdn xuat tuy thudc vao pha san
xuat, cu thé nhu sau:

. Dbi véi pha 1ap quy trinh san xudt, cac con g cu CAM sau ddy can phai co:
k¥ thuét 1ap quy trinh ché tao, phén tich chi phi, cac dic diém k¥ thuat cua
cong cu va vat liéu.

- Phalap trinh gla cong Chl tiét can c6 cong cu lap trinh NC.

o Phakiém tra can phan mém kiém tra.

. Pha lap rap can cong cu vé lap trinh va m6 phdng robot.

Trén thé gii hién co rat nhiéu phan mém CAM don I¢ hoac dang tich hop
CAD/CAM. Gia thanh cua cac g01 phan mém ndy cling khac biét nhiéu tiy
thudc tinh ning ctia ching. Cac phan mém CAM, CAD/CAM phd bién ¢ Viét
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Nam hién nay la MasterCAM, DelCAM SolidCAM, Pro/Engineer, Catia,
Unigraphics, Cimatron, VISI-Series,...

Quy trinh thiét ké va gia cong theo cong nghé¢ CAD/CAM

Y TUONG

Hiéu chinh

VE & TAOBANVE
(CAD)

BAN VE KY THUAT

MO HINH HOA HINH HOC

v

GIA CONG PIEU KHIEN SO
(CAND

Hinh 1.2. Quy trinh thiét ké va gia cong theo cong nghé¢ CAD/CAM
1.1.3. CAE (Computer-Aided Engineering)

CAE la cong ngh¢ lién quan dén viéc sir dung hé thdng may tinh dé phan tich
dbi tugng hinh hoc CAD, cho phép ngudi thiét ké mo phong va nghién ctru cach
ung XU cua san pham tir 46 c6 thé tinh chinh va téi uu hoa san pham Céc cong
cu CAE tuong ddi da dang, dap ung dugc cho nhiéu nhu cau phan tich san
pham Vi du, cac chuong trinh chuyen dong hoc c6 thé dugc sir dung dé xac
dinh cac hanh trinh chuyén dong va toc do cac khau trong co cau may Céc
chuong trinh phén tich dong hoc dich chuyen 16n ¢6 thé duge dung dé xac dinh
cac tai va cac dich chuyen trong mot hé thong lap rap phu’c tap nhu trong 0 t0...

Hinh 1.3. M6 phong g suét va chuyén vi voi Pro/Mechanica



Trong CAE nguoi ta sir dung 3 cong cu gidi tich chinh 1a phuong phap phan tir
hiru han (Finite Element Method - FEM), phuong phép sai phan hitu han (Finite
Difference Method - FDM) va phuong phéap phan tir bién (Boundary Element
Method- BEM).

Trong d6 c6 1€ phuong phap phan tir hitu han dugc sir dung rong rii nht.
CAE duoc ap dung trong céc linh vuc sau:

. Phan tich Gmg suét trén cac chi tiét va trén cic 1ap rap bang cach st dung
FEM.

« Phan tich dong chay va tmyén nhiét (CFD).

« Phan tich dong hoc cac co cau.

« MO0 phong cac truong hop co khi (MES).

« MO phong cac qua trinh cong nghe nhu duc, dap...

« Téi uu hoa san pham hodc qua trinh cong nghe

Mot qué trinh thiét ké tdng hop véi su 6 mat CAD va CAE cho mét déi tuong
san pham cu thé bao gom cac budc sau:

Thu thap va xu ly théng tin: Thu thip cac thong tin lién quan dén diéu kién thiét
ké san pham roi xir 1y, sang loc cac thong tin, diéu kién rang li€n quan dén san
pham thiét ké dé im ra hudng giai phap va muc tiéu thiét ké.

Dua ra y wong thiét ké: Pua ra y tuong gan voi cau tao cua san pham nht.
Thoi diém nay nguoi thiét ké chi can v& khai quat ¥ tudng trén gidy.

Chinh Iy y twong thiét ké: Lap bang phan tich va cho diém vé cac yéu to cau
thanh san pham thiét ké trong cac y tuong thiét ké nhu tinh ning, pham chat, gia
thanh, tinh cong nghé trong két cau... Sau d6 loc ra y tuong nao diém cao nhat
thi xr 1y trude, cai nao diém it hon thi xir 1y sau.

Tir d6 6 thé du doan tim ra cac khuyét diém cta san pham dy dinh thiét ké.
Ding CAD dé thiét ké san pham.
Phan tich, tinh toan ky thudt voi CAE voi 3 pha nhu sau:

o Tién xur ly: Dung bd tién xtr Iy dé soan nhimg thong sb can thiét dé giai
tich, dinh nghia cac phém tr hitu han trong model va cac thong sd ving
bién, cac thong sO moi tru’(mg

« Tién hanh thuc hién cac giai phap dé mo phong

« Hau xtr Iy: Phan tich hinh anh hodc céc tri s6 do két qua dua ra tir bo hau
xu ly. Céc lanh vuc u:ng dung cua CAE la co khi, dién, di¢n tu, k1en tric,
hoa hoc... Tuy theo mdi nganh ma Gmg dung cia CAE va phan mém

chuyén dung khac nhau.



Sau day mot sé phan mém CAE chuyén dung cho mét sd timg dung:

. Tinh toan phan tich két cau: MSC.Nastran, ANSYS, ABAQUS, Amps,
Mpact, CATIA Analysis, MSC.SIMDESIGNER, NX, ADVC.

« Tinh toan phan tich ung luc: MSC.SIMDESIGNER, MSC.Fatigue,
ANSYS, CATIA Analysis, Amps, Abaqus.

« Tinh toan phan tich dao dong, chan dong: Abaqus, ANSYS, MSC.
Nastran, CATIA Analysis, NX.

o Tinh todn phan tich xung kich, va diap: Pam-Crash, LS-DYNA,
ABAQUS, RADIOSS, Amps.

o Tinh todan phan tich dong chay: FLUENT, FLOW-3D, FloWizard,
STRAEM, PHOENICS, Pam-Flow, DYNAFLOW, ANSYS CFX, NX.

o Tinh toan phan tich dién tu truong: PHOTO-Series, MagNet6, IMAG-
Studio, Pam-Cem, ANSYS.

« Tinh todn phan tich dong hoc co cidu: MSC.ADAMS, LMS Virtual.Lab
Motion, LMS DADS, FunctionBay RecurDyn, NX.

Pbi véi lanh vuce ché tao khudén miu, nguoi ta thuong sir dung cac phan mém
sau day: 3DTIMON, PLANETS, Moldflow, SimpoeMold (cho khuén nhua);
Pam-Stamp, JSTAMP-Works, Autoform (cho khuon dap); MAGMASOFT,
Procast, ConiferCast, JSCAST, ADSTEFAN, CAPCAST, Pam-Cast, AnyCAST

(cho khuon duc), ArenaFlow (cho khudn gd tao hinh khudn cat);
MSC.SuperForge, DEFORM, FORGE3 (cho khuén rén). Trong cac phin mém
ké trén thi c6 I8 céc cai tn nhu ANSYS, CATIA, MAGMASOFT, Moldflow,
Procast twong dbi kha quen thudc v6i cac ki su Viét Nam.

1.1.4. CNC (Conputerized Numerical Control)

Hién nay nganh khuon mau va nganh nhya ciia Viét Nam dang phat trién
rat manh. Nhitng khuén miu don gian thi €0 thé gia cong bang may tay hodc
may van nang, song dé taora céac khudn mau, chi tlet may phuc tap thi bat budc
phai gia cong trén cac may cong cu diéu khién s6 CNC (goi tat 1a may CNC).
CNC 1a budc phat trién ké tlep cua may cong cy trong thoi dai cong nghé thong
tin. Khac biét co ban gitta cong nghé gia cong cod dién va cong nghé CNC 1a hé
thong diéu khién. Cong nghé co dién thuong ap dung diéu khién bang co cu
cam, cic relay va mot s6 mach diéu khién co ban, con cong ngh¢ CNC ap dung
dleu khién bang chuong trinh may tinh. Pé didu kh1en hiéu qua trén may CNC
can phai viét chuong trinh gia cong. Péi voi chi tiét don gian thi viét chu’ong
trinh gia cong bang tay, con d01 v6i chi tiét phuc tap viét chuong trinh gia cong
trén may tinh st dung phan mém CAD/CAM.

Voi may CNC, viéc tao ra cac khuon duc, chi tiét may phtc tap khong
con 13 van dé “dau dau” nira. “Chi can thiét ké bang phan mém CAD, thong qua
chtrc ning CAM sé& c¢6 thé sinh ra dugc cac ma 1énh phu hop véi b dleu khién
CNC. Truyén cic mi nay vao may roi ra 1énh chay mdy 1a s& ¢ 6 dugc san pham



theo dung thlet ké”. Sy xuat hién ctia cac may CNC di nhanh chong thay d6i
viéc san xuat cong nghi¢p. Cac duong cong dugc thyc hién dé dang nhu duong
thang, cac cau trac phirc tap 3 chiéu ciing dé dang thuc hién, va mot lugng 16n
cac thao tac do con nguo1 thuc hién duge giam thiéu.

Viéc gia tang ty dong hoa trong qua trinh san xudt voi may CNC tao nén su phat
trién dang ké vé chinh xéac va chat lugng . K thuat ty dong caa CNC giam thiéu
cac sai sot va gitip nguoi thao tac co thoi gian cho céac cong viéc khac. Ngoai ra
con cho phep linh hoat trong thao tac cac san pham va thoi gian can thiét cho
thay d6i may moc dé san xuét cac linh kién khac.

Trong moi truong san xudt, mot loat cac may CNC két hop thanh mot t6 hop, dé
c6 thé lam nhiéu thao tac trén mot bd phén. May CNC ngay nay duoc diéu khién
true tiép tur cac ban v€ do phan mem CAM, vi the mot bo phan hay lip rap co
the truc tlep tir thiét ké sang san xudt ma khong can cac ban vé& in cua ting chi
tiét. Co thé néi CNC la cac phan doan cia cac hé thong robot cong nghlep, tuc la
ching dugc thiét ké dé thuc hién nhidu thao cac san xuat (trong tim giGi han).

1.2. Cac dic diém diic trung ciia may NC va may CNC

- May cong cu thong thuong: khi thyuc hién gia cong chi tiét trén cac may
cong cy thong thuong cong nhan thuong ding tay dé dleu khién may, duong
nhién nhimg chuyén dong cat va chuyén dong chay dao déu do may thuc hién.
Nguoi cong nhan can cir vao phiéu cong nghé dé cit got chi t1et nham dam bao
cac yéu cau ky thuat dat ra. Trong truong h0‘p nhu Vay ning xuit va chat lugng
san pham phy thudc rat nhiéu vao tay nghé ctia nguoi cong nhan.

- May cong cu NC: do1 véi cac may cong cu NC thi viée dleu khién cac
chirc néng cua may dugc quyét dinh bang cac chuong trinh d lap sdn. Hé thong
diéu khién ciia may NC la mach dién tir. Thong tin vao chira trén bang tur hoac
bang duc 16, thyc hién chirc nang theo ting khéi, khi kh01 truge két thiic, may
doc tiép cac khdi 1énh tiép theo dé thuc hién cac dich chuyen can thiét. Cac may
NC chi thuc hién dugc chirc nang nhu: N§1 suy duong thang, ndi suy cung tron,
chuic nang doc theo bang. Cac may NC khong c6 chiic nang luu trit chuong
trinh.

- May cong cu CNC: may céng cu CNC la budce phat trién cao tir may
NC. Cac may CNC c6 mot may tinh dé thiét 1ap phan mém dung dé diéu khién
cac chirc nang dich chuyén ctia may. Cac chuong trinh gia cong dugc doc cung
mot lac va dugc luu trir vao bo nho. Khi gia cong, may tinh dua ra cac 1énh diéu
khién may. May cong cu CNC ¢6 kha nang thuc hién cac chic nang nhu: Noi
suy duong thang, ndi suy cung tron, mit xoan, mit parabol va bat ky mit bac ba
nao. May CNC co¢ kha nang bu chiéu dai va duong kinh dung cu. Tat ca cac
chirc nang trén déu dugc thyc hién nho mot phan mém cua may tinh. Cac
chuong trinh 14p ra co thé dugc luu trir trén dia cing hodc dia mém.

- May phay CNC: cau truc cua may phay CNC dugc thiét ké trén co so hé
toa do Pé cac theo nguyén tic ban tay phdi véi ba truc toa do vudng goc voi
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nhau. May phay c6 ’thé c¢6 nhiéu tryc may (truc chuyén dong). May phay CNC
duogc trang bi hé thong Iuu trit dung cu, thiét bi thay dung cu, co cau kep thao
phoi va thay phoi tu dong.

Maéy phay CNC ¢6 cau triic truc chinh bd tri thang dimg dugc goi 1
may phay ding. May phay CNC c6 cau trac truc chinh bd tri ndm ngang dugc
goi la may phay ngang.

Hinh 1.4. May phay CNC dirng va May phay CNC ngang

May phay CNC dugc trang bi hé thong diéu khién manh dé tinh
toan quy dao chuyén dong ctia dung cu nhu: ndi suy dudng thang, ndi suy cung
tron, ndi suy cac duong cong phirc tap. Dé gia cong cac duong cong va cac bé
mit twong ddi phuc tap, may phay CNC phai c6 sb truc it nhat 1a ba, con sir
dung dé gia cong nhiing chi tiét dac biét phirc tap thi can phai c6 may phay c6 tir
nam truc tré 1én.

- Lua chon thiét b gia cong

Chi tiét can chao 1a mdt trong nhiing chi tiét tuong dbi phic tap, néu chi
dung cac may phay thong thuong nhu may phay da nang, thi viéc sia ngudi cac
cung tron ton rat nhiéu thoi gian va do chinh xac khong cao.

Do vay t0i lya chon chi tiét can chao 1a chi tiét tiéu biéu dé thiét ké long
khudn 3D va xuat cac chuong trinh NC, gia cong trén may phay CNC 3 truc.
1.3. Céc diém chuin

1.3.1. Biém gbc phoi

Khi dua ra 1énh 7di chuyén dung cu cat t&i diém A”, vi du ,néu khong
c6 diém tham chiéu, may s& khong thé tim dugc toa d6 diém A.
Piém tham chiéu dugc thiét 1ap cho chuong trinh duoc goi 1 diém gbc phoi.
Trong chuong trinh, gi4 tri toa do (X,Y,Z) duoc tham chiéu véi diém gbe phoi.
Theo do, géc phoi phai dugc xac dinh 10 rang.

11



biém goc phoi nén duge xac dinh tai diém ma co6 thé xac dinh mdt cach thuan
tién. Viéc xac dinh gbc phoi 1am cho cho vi€c 14p trinh tré 1€n dé dang cling nhu
1a dam bao d6 chinh xac.

Trén ban v&, goc phoi duoc ky hiéu nhu sau: e

F

@J Thong thuong dat géc phoi tai tdm dé dé dang tinh toan toa do tam 19,
hodc céac hoc tron. (pocket)
Y
A
—
(X0, YO)
O Y

o(N)o| ™ - x

Hinh 1.5. Pat diém goc phoi

Khi dang hinh hoc cua chi tiét gia cong co tinh dbi xang, chon gdc phoi nhur
hinh vé& dé tinh toan toa d6 dé dang.

Trudc khi lap trinh, ngudi lap trinh phai chon diém goc toa do “diém O
cua chi tiét, dé xudt phét tir diém goc ndy ma xac dinh vi tri ctia cac diém trén
duong bao cua chi tiét; Tuy nhién can phai xac dinh sao cho cac kich thude trén
ban vé gia cong ciing dong thoi 1a cac gid tri toa do. Hinh (1.5 va 1.6) 1a mot s
vi du vé viéc chon diém (W).

‘ﬁhzg

g & - x
g Iy —

Hinh 1.6. Pat diém gbc phoi
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1.3.2. biém chuén ctia may

DE giam sat va diéu chinh kip thdi qu¥ dao chuyén déng cia dung cu, cin
thiét phai bo tri mét hé thong do hidng dé xdc dinh quang dudng thic té (toa dd
thiic) so vdi toa dd lap trinh. Trén cac may CNC ngudi ta dit cac moc dé theo gidi
cdc toa dé thic clia dung cu trong qua trinh dich chuyén, vi tri efia dung cu luén
luén diide so sanh vdi gbe do hidng ctia may M. Khi bit diu déng mach diéu khién
ctia may thi tit cd cde true phai dude chay vé mét diém chudn ma gia tri toa dé ctia
16 so vdi diém gbc M phdi luén luén khoéng d6i va do cde nha ché tao may quy
dinh. Di€m do goi 1a diém chuin cta may R (ky hidu Machine reference point & ).
Vi tri ctia diém chuan nay dude tinh toan chinh xac i triide béi 1 ca (cii chin) lip
trén ban tnidt va cdc cong tac gidi han hanh trinh. Do d6 chinh xde vi tri cia cia cac
may CNC la rat cao (thudng vdi hé thong do la hé Mesre thi gia tri cia no la
0,00Imm va hé Z A
Inch la 0,000
inch) nén ki

dich chuyén trd
A - A 7
ve diém chuan
7 r \

cua cac ftruc thi zmr
ban dau no chay I

nhanh cho den [ W
khi gan dén vi tri

b .'\P
thi chuyén sang ] Aﬁ =X

che do chay M XMR

cham de dmh vi XMW

moét cach chinh
xac.

Hinh1.7 . Cac diém goc va diém chuén trén may phay thang dung

Z-wis _
[N
i
F-d -
wd__‘rl_—i_ g
%t § | wq R
| Bk . e ==
:_ JL I
R & "

( Mégmﬁmﬁﬁﬁjﬁﬁg,mmm_mi__
¥

Hinh1.8. Cac diém goc va diém chuan trén may tién
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Dé diéu khién chuyén dong tién dao ta phai xac dinh dugc chinh xac vi tri
cua timg diém trén quy dao chuyén dong ctia né. Nhu vay, sau khi da xdc lap cac
hé truc toa do van dé ti€p theo 1a phai gn céc truc toa do vao cdc vi tri thuan loi
trong pham vi khong gian lam viéc cia mdy. D6 chinh 1a cong viéc chon gdc toa
do.

DPiém goc toa do clia mdy 1a diém co dinh do nha ché tao da xac lap ngay
tir khi thi€t k€ mdy. N6 12 di€ém chuin dé xac dinh vi tri cdc diém khdc nhu g6c
toa do cua chi ti€t (W); chuin do (R) ...

D6i v6i mdy tién, diém M thuong chon 1a giao diém cua truc Z vdéi mat
phang dau cta truc chinh.

1.3.3. Diém toa d6 cua chuong trinh (ky hiéu Po)

La diém ma dung cu cit s& & do trudc khi bat dau gia cong. D€ hop 1y nén
chon diém Po sao cho chi tiét gia cong hodc dung cu cat c6 thé ga 1ap hay thay
do6i mot cach dé dang. Piém nay duoc viét ngay ¢ dau chuong trinh, cin cit vao
do dé dat dung cu cit trude khi chay chuong trinh gia cong (Hinh 2-3).

1.3.4. Diém thay dyung cu cit (ky hiéu Ww)

La diém ma dung cu cit sé & d6 trude khi thay déi dung cu khac, dé tranh
va cham dung cu cit vao chi tiét.

1.3.5. Piém diéu chinh dung cu cat (ky hiéu E)

Khi st dung nhiéu dung cu cit, cdc kich thudc cuia dung cu cat phai duoc
xdc dinh trén thiét bi diéu chinh dé c6 thong tin dua vao trong hé théng diéu
khién nhdm hiéu chinh tu dong kich thuGc dung cu cit.

Y v

30
40

15

25
40
55

55

Hinh 1.9. Diém (W) clia mot s6 chi tiét va diém (Po)

1.3.5. Piém cit dao (ky hiéu P)
Diém nay 1a diém dinh dao thuc hay 1y thuyét. N6 chinh 1a miii dao.
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BANG KY HIEU CAC PIEM

Tén diém Ky hiéu
bang chix

Piém O cua mdy M

Piém O cua chi tiét W

Diém O cua chuong trinh Po

Piém chuin clia may R

DPiém thay dung cu cit Ww

Diém diéu chinh dung cu cit E

Diém cit ctia dung cu P

1.4. Cac dang diéu khién
a. Diéu khién diém — diém
YA
Véi cac loai may nay, trong qua _ B
trinh gia cong, ngudi ta cho dinh vi nhanh vy |- A _._______4._.,____;'.9_.@__
dung cu dén toa do yéu cau va trong qua ? -' |
trinh dich chuyén nhanh dung cu, mdy 45D i
khéng thic hién viée cdt got. Chi dén khi 4\‘ |
dat dhide toa d6 theo yéu cau né mdi thic 2 i
hién cdc chuyén déng cit got, vi du nhu Vil ﬁ} |
khoan 16, khdet, doa hoac cd thé lam P A i
nhting cong viéc khac vi du nhwi & trén cac | |
7 X r ; “n g g ' I -

may han diém thi no thujc hién qua trinh e A Xg X

han va trén cac may dot, dap thi no thic

hién viéc dot, dap 10...

Hinh 1.10. Diéu khién diém
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b. biéu khién doan thang

Ngoai chic nang dich yf

2 - ~

chuyén nhanh theo cac truc toa do
iy &r o2 : ; 2

nhu ¢ dieu khién diém, con co thé A

thuc hién viéc gia cong trong qua - B
AR S Bl A B 1 e

trinh dich chuyeén theo cac tryc nay. AU |

Diéu do co nghia la dung cu se thuc 1600 GO1

. - B - S
hién cac chuyen dong cat got trong

Y

qua trinh dich chuyén song song 0 X, Xg
theo cac truc toa do. Vi du khi phay
cdc be mat song song vdi cdc truc Hinh 1.11. Di€u khién doan thang

toa do hoac khi tién cac chi tiet ma
dung cu cat thuc hién cac chuyén dong cat got theo phudng truc Z va truc X.

c. biéu khién duong

Ngoai cdc chiic nang nhu diéu khién diém va diéu khién doan thing, ngdi ta
con ¢ thé diéu khién dude dung cu chuyén dong theo cac dudng bat ky trong mat
phang hodc trong khong gian co thuc hién gia cong cat got. Tuy thudc vao dudng
duge diéu khién la phang hay khéng
gian ma ngudi ta ¢o thé bé tri s6 truc ]
dude diéu khién déng thdi la khéc
nhau. Tu do cung xuat hién thuat ngt
may 2 truc, may 3, 4, 5 truc ( fiic co s6
truc dude diéu khién dong thei theo

quan hé rang budc).

Dé chuan hoa viéc st dung

thuat ngti, ngudi ta thudng si dung

w ¥V

(thuat ngii mdy diéu khién 2D, 2D%, 0

—

3D, 4D va 5D (Dimension). Hinh 1.12. Diéu khién dudng
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d. Piéu khién 3 D

Cho phép dich

dung cu trong 3 mat phang dong A
thoi dé tao nén mot dudng cong
hay mot mat cong khong gian bat

3 truc cua mdy theo mot quan hé

s
chuyén

v

ky. Piéu nay cling tucng ing voi ‘
o o "' 2 “. 7 0 W
qua trinh diéu khién dong thdi ca

rang budéc nao do tai ting thai

diém dé tao nén vet quy dao cua Hinh 1.13. Didu khién 3D

dung cu theo véu cau.

Chuong II

LAP TRINH GIA CONG TREN MAY CNC
2.1. Cac chuong trinh va viéc 1ap trinh.

Hinh 2.1. Gia cOng CNC

00001
G91 G28 Z0 T9001
MO06

N1

G90 GO0 G54 X90.0
Y105.0;

G43 Z30.0 HO1 S440

2.1.1. Chuwong tronh 1a g6 ?

Ban nghi gi khi ban nghe thay thuat ngit goi
la “lap trinh “

Ban nghi chu’orng trinh 1a mot su kién thé
thao, mQt bai tdp mang tinh gido duc,hay
mot thao tdc may tinh ?.N61 chung chuong
trinh 12 mot tdp hop cac khdi 1énh chi dan
chtra dung nd1 dung ké hoach hoic 1a duoc
viét ra nhiam thyuc hién mot cong viéc, tuan
theo mot quy luat nhét dinh

Pé dleu khién may NC can phai c6 mot chuong
trinh tot. TAt cac hoat dong ciia may gém co
:chuyén dong quay cua tryc chinh, chuyen dong
cua dung cu, diéu khién chat 1am nguoi déu co thé
duoc diéu khién bang chuong trinh.

Chuong trinh duoc 1ap bang cac ky tu va chir sd.
Hinh anh bén trai minh hoa mdt doan chuong
trinh.

NOi dung dugc dua ra sau ddy trinh bay nhing
budce can thiét dé viét mot chuong trinh. Xin hay
doc céan than trude khi tién hanh lap chuong trinh.
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2.1.2. Viéc lap trinh

Lap trinh vién phal c6 kién thuc vé gia cong de viét chuong trinh trén co so
nhiing kién thirc ndy va nén doc k§ nhiing diéy sau day dé dam bao cac hoat
dong chinh x4c ,hi€u qua va an toan
Lap trinh vién phai :
1. C6 hiéu biét vé 1y thuyét cat got.
2. C6 kién thirc vé do ga, phoi dé quyét dinh duge phuong phap
gia cong va dam bao duoc qua trinh hoat dong an toan va chinh
X4c.
3. Chon duogc dung cat thich hop trén co s¢ phan tich cac diéu
kién gia cong ~’hinh dang, vét liéu phéi ,tdc do quay, lu’O’ng chay
dao,chleu sau cat,chiéu rong cat”dé tranh cac su cd c6 thé phat
sinh trong qua trinh gia cong.

4. Hiéu 15 kha ning gia cong cua may dang st dung.
5. Biét cac thiét bi an toan va chirc ning kho4 li én dong ctia méy
dang stir dung.
6. Hiéu cac chiic ning cia mdy lién quan t6i viéc 1ap trinh.
2.2. Céc hinh thirc to chirc 1ap trinh
Phan ndy s& miéu ta trinh ty thyc hién gia cong san pham hoan chinh,
bao gom ca viéc 1ap chwong trinh. Nén hiéu va tién hanh theo cac budc sau,
cong viéc s€ dugc thuc hién mot cach nhe nhang:
. Lép ké hoach san xuat va lap trinh
. Thiét 1ap
. San xuat hang loat
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1 Nghién clru ban vé dé xdc dinh yéu cau gia cong ]
Lap ké hoach 2.Xac dinh dung cu st dung ]
san xuat va
lap trinh 3.Phan tich phuong phép dinh vi va kep
\ phuong php
— 4.Lap chuong trinh ]
— | 5.Bat ngudn cho may cong cu ]
[ 6.Nhap chuong trinh vao may ]
7.Luu chuong trinh vao bo ]
Thiet lap 8.Lap dung cu va phoi 1én ]
9.Po va nhip vao gié tri b chiéu cao va ban kinh ]
10. Ra g4 phoi trén ban may dé xac dinh diém O ]
11.D3t diém O ]
( 12.Kiém tra chuong trinh bang cach chay khong cat
L | 13.Kiém tra diéu kién gia cong bang cach tién h anh cat thir. (sua
, chuong trinh néu thay can thiét, chinh stra gia tri bu dao néu can
San xuat thi€t)
\ -
hang loat )

14.Gia cong trong ché do tu dong ]

— | 15.Hoan thanh san pham ]

.




Cac muc kiém tra

1 Dung sai trén ban veé?
2 | Hiéu duoc cac ky hiéu thé hién d6 chinh x 4c chua ?
3 | Biét rd vat liéu va hinh dang phoi chua?
Pocbanvé |4 Hiéu 0 cac qua trinh thuc hién trudc va sau trén trung
tam gia cong chua?
5 Hiéu d ugc mau chot khi gia cong chua?
6 Xéc dinh chinh xac goc phoi chua?
7 | Hiéu 0 vé phoi chua?
8 Poc k¥ tat ca cac kich thudc va ghi chu trén ban vé
chua?
9 C6 giir sach s& ban véva chiac chin rang khong con
thong tin nao khong hiéu.
Cac muc kiém tra
Cac  di€u|1 | Cac diéu kién gia cong phlt hop véi hinh déng va vat
kién gia liéu phoi khong.?
cong 2 Phuong phap dinh vi di chuan chua ?
3 Lua chon ding dung cu cat chua?
4 Thtr tu cac budc gia cong c6 phu hgp voi hinh dang va
vat liéu phoi khong ?
5 Li€u c6 kha ndng va dap trong qua trinh gia cong?
6 Chuan bi phiéu cong nghé chua?
Cac muc kiém tra
1 Liéu chuong trinh dang dugc viét c6 phu hgp véi hinh
Nhap dang va vat liéu pho1 khong?
chuong 2 Chuong trinh c¢6 dugc 14p theo cac budc gia cong hay
trinh khong ‘
3 Dau cham thap phéan c4 dugc nhadp day du vao cac gia tri
OEE sb hay khong? ,
(4] (8] (] 4 Dau (+,-) duoc nhap trudc cac gia tri so ding chua?
b'] 5 Ché d6 chay dao sur dung (chay dao nhanh, chay dao gia
cong) su dung dimg chua?
6 Luong chay dao tiép can va luong chay dao cat da xac
dinh chua?
7 Pa ki€m tra tat ca dit li€u nhap vao chinh xac chua?
8 | Liéu c6 nhiing 16i ngau nhién trong chuong trinh do mat
tap trung hay khong?
Cac muc kiém tra
1 bai dao va phﬁn chudi dao duoc lam sach trudce khi kep
chua?
2 Dung cu c6 thé bi mon hodac mé khong ?
Kep dung 3 Hinh dang va vat liéu dung cu phu hgp vdi phoi khéng?

20



cu 4 Dung cu da dugc kep 1én dai dao dung chua?
(Mouting 5 Chiéu dai dung cu c6 phu hgp khong?
Tool) 6 Khi kep truc dao khoét 1€n truc chinh, dau dung cu co
hudng nguoc v6i hudng di chuyén cua dung cu khong?
7 Tat ca dung cu da dugc ding ky chua?
%‘I 8 Ma dung cu c6 dugc nhap chinh xac khong?
M3 s6 dung cu dugce phan phdi phu hop véi kich thude
9 dung cu khong?
10 | Pa luu ¥ dén khoang cach lién ké voi dung cu c6 duong
kinh 16n chua?
11 | Trong kho dao c6 bd tri hop 1y cac khoang trong gifta 16
dat dao to va dao nho chua?
Cac muc kiém tra
1 Cong tic Door Interlock da duge dit ¢ vi tri Nomal
Bu dao chua?
(Tool 2 Cura da dong chua?
Offset) 3 Trong qué trinh thao tic bu dao, can cin nhic xem co
—o— thé gay va dap dung cu hay khong?
Z 4 Toc do dung cu bat toa d6 da duang chua?
5 Gia tr1 hé toa do phdi da dugc dat ding chua ?
6 | Gbc phéi da dugc tinh toan trir( hodc cong) voi ban kinh
dung cu bét toa d6 chua ?
7 Khi tién hanh do dir liéu bu chiéu dai dung cu, gia tri Z
cua hé toa do st dung di dit vé khong chua?
8 Hudng bu dao da dang chua ?
9 Kiém tra mi so dung cu duoc bu chua?
10 | Kiém tra di¥ liéu by hinh hoc, bu mon va hé toa do hé
thong dugc st dung cho viéc bu dao chua ?
11 | Kiém tra dix liéu bu ban kinh va chiéu cao dung cu da
ding chua?
Cac muc kiém tra
1 Khoa DOOR INTERLOCK da dugc dat vao wvi tri
Nomal chua ?
2 Cura da dong chua?
3 Pa bat ché do chay tirng khoi 1énh hay chua?
4 Budc tién dao va toc do cat da phu hop chua?
5 Ché d6 chay dao( chay dao nhanh hay chay cat got) da
Chay thu ding chua?
khong cat | 6 Hudng rat dao sau khi cat da chinh xéc chua?
(Dry run) 7 Chuyén dong cua dung cu trong vung da tinh toan

khong dam bao khong va dap chua?
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8 Kiém tra kha nang va dap ctuia dung cu véi phoi va do ga
chua?
9 Co thé dung khan cip trong qua trinh gia cong hay
khong?
10 | Sau khi két thuc chay thir khéng cat got (Dry run), di
chuyén lai  cong tic, trén bang diéu khién(Dry run,
Feedrate...) vé vi tri dung chua ?
Céc muc kiém tra
1 Khoa DOOR INTERLOCK da dugc dat vao wi tri
Nomal chua?
12 Cura da dong chua?
Chay  cat|3 Chtrc ning chay chuong trinh theo khdi 1énh don duoc
thu bat chua?
(Test 4 Piéu kién gia cong ( chiéu sau cit, chiéu rong cit, lugng
cutting) chay dao, toc d6 truc chinh) da hop 1y chua ?

Trinh ty nguyén cong va budc gia cong co6 phu hop véi
hinh dang va vat liéu phoi hay khong?

Lya chon dung cu cat da hop 1y chua?

Lua chon d6 ga phu hop khong?

Phuong phap kep phoi dung ding chua?

Qua trinh cat c6 thé dugc quan sat khong ?

Luu luong va huong phun dung dich lam ngudi c6 dung
khong?

Dung cu cit c6 thé va dap véi phoi va do ga khong?

Kich thudc c6 duoc do sau cat tho chua ?

Cong tac Override trén bang diéu khién co dugc dit tai
% phu hop vé1 lugng chay dao nhanh va chay dao cat
got khong?

14

C6 thé dimg may khan cap trong qué trinh gia cong
khong?

Do luong
(Measuring)

[ —
me

Cac muc kiém tra

Do chinh xac dung cu do c¢6 phu hgp khong?

Lua chon dung cu do diing khong?

Trinh tu do dung khong?

Phuong phap do phu hop chua?

Vung dugc do co dugce xac dinh 1o rang khong?

AN N[N —

Vung dugc do co thé bi lan phoi va dung dich 1am mat
khong?

N

Kich thudc co duge do sau qué trinh cat tho hay khong?

Khi do, phoi c6 duge lam mat khong ?

san xuat
hang loat
(Mass

Cac muc kiém tra

Khoa DOOR INTERLOCK di dugc dat vao vi tri
Nomal chua?

22



production) |2 Ctra da dong chua?

3 Tat ca cac chizc nang NC nhu SingleBlock dé kiém tra
chuong trinh d4 dugc tat chua?

4 Muc ti€u thoi gian gia cong cho mot phoi 1a bao nhiéu?
5 P06 mon dao ¢6 duge kiém soat khong ?

6 Kich thudc co duge do sau qué trinh cit tho hay khong?

2.3. Ghi kich thudc trén ban vé

- Nguyén tac chung:

+ Kich thudc ghi trén ban vé 1a kich thu 6¢ thuc cua vat theé, khong phu thudc
vao ty 1€ ban vé.

+ Mdi kich thudc chi ghi mot 1an, khong ghi lap.

+ Pon vi do kich thudc dai 14 mm, nhung khéng can ghi mm. Trudng hop ding
cac don vi khac phai c6 ghi chu 10 rang.

+ Don vi do kich thudc goc 1a do, phut, gidy va phai ghi o . Vidu: 30°45°30”
- Céc thanh phan cta mét kich thuge: gdm 4 thanh phan

1- Puong giong kich thuoc T
2- Duong kich thuoc
3- Miii tén — 4

4- Con s6 kich thurée

. /___, \
B @ (2]
- Puong giong va duong kich thude Hinh 2.2. Thanh phén kich thuéc

+ Vé b,ellng nét lién manh; duong gidng doc vé vot qua duong kich thée mot doan
tor 3 dén 5 mm.

+ Khong dung duong truc, duong bao lam duong kich thudc, nhung cho phép
dung chung lam duong giong.

* Buodng giong ke vudng goc voi doan can 30°
ghi kich thuéc . Khi can cho phép ké xién

goc.

* Dudng kich thude duge ve “song song” \Q\ N[ y
v6i doan can ghi kich thude. 15 &

- Con s6 kich thuéc:

. . 5 15
+ Hudng cua con so kich thude d6 dai phu % e
thuc vao hudng nghiéng cta duong kich y &Q
thudc (xem hinh vé ). iﬁ
» Hudng con sb kich thudc goc phu thude )
vao hudng nghiéng cua duong vudng goc Hinh 2.3. Ghi con s0

v6i duong phan giac cua goc do.
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2.4. Céu tric ciia mot chwong trinh NC
Trong phan nay s€ trinh bay mot s6 thuat ngir co ban dugc dung khi 1ap
mot chuong trinh

2.4.1. S6 chwong trdnh (Program number)

C6 thé luu trit nhiéu churong trinh trong trong bd nhd NC. S6 chuong trinh ding
dé luu trir chwong trinh, phan biét vdi cac chuwong trinh khac trong bd nhd va
duoc xip xép theo mot trat tu nhat dinh.S6 chuong trinh (dang sd) phai duoc dat
tai dong dau tién ctua chuong trinh. S6 chuong trinh dugc xac dinh bang bbn s6
hodc it hon, sau ky tr Alphabet “O”, tur 1 to 9999.

000 —— Sb chuwong trinh
G91G28Z0T9001;
MO06;s
NI1;
G90G00G54X90.0Y105.0;

MO1;

MO6;

N2;
G90G00G54X0YO0;

Néu s6 chuong trinh dwa vao dé c6 trong by nhd, chuwong trinh khong
thé duoc nhap vao. Pé nhap chuong trinh, phai doi lai tén chuong trinh.

s

@] S6 chuong trinh c6 thé c6 it hon 4 chir sb.
Vi du néu ban nhap tén chuong trinh la O1, man hinh s& ty dong hién thi 00001.

2.4.2. S6 th& tw (Sequence number)

S6 thir ty st dung dé tim kiém hoac goi tGi vi tri mdt dong 1énh dang su dung,
hodic dé im mot vi tri ma ban mubn sira chu’a chu’ong trinh de dang.

S6 thir tu dugc thé hién bang mot s6 gdm 5 chit sd theo sau ky tu “N”.
Thong thuong, s6 tir tur dung dé chi dinh mot phan chuong trinh, st dung cho
mot dung cu cit xac dinh theo thtr ty.

00001

G91G28Z0T9001

MO6;

N S6 thir tu
G90G00G54X90.0Y105.0;

G91G28Z0MO5;

MOT1;
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s

& L.

nho

budc),

MO6;

N S6 thir tu
G90G00G54X0Y0;

M30;

Néu mot sd thir tu ¢6 s6 ki tu 16n hon 5, thi 5 ky tu tir vi tri c6 gia tri

nhat duoc nhan 13 sd thi tu

Khong nhat thiét phai str dung s tht ty.

Néu mdt dung lugng chuong trinh qua dai va vugt qua stre chia cia bo
nhé thi dat s tha tu vao vi tri bat dau ciia mdi nguyén cong (hay

hodc khong sir dung so tht ty, diéu ndy s& gitp tiét kiém bo nhd.

2.4.3. Boan chuong trinh (Part Program)

Doan chuong trinh chira cac thong tin can thiét cho viéc thuc hién timg nguyén
cong (hay budc) duoc tien hanh boi mot dung cu.

00001;

G91G2820T9001;

MO6;

NI1;

G90G00G54X90.0Y105.0; (phgm chuong trinh danh
G43730.0H1S440T502; .

MO1; cho dung cu s6 9001)
MO6;

N2; _

G90G00G54X0Y0;

G43730.0H2S800T503; (phan chwong trinh danh
G91G28Z0MO05; .

MOT1: cho dung cu s6 5002)

MO06

2.4.4. Dia chi (Address)

Str dung chit céi trong bang Alphabet dé dinh nghia mét dia chi.
GO01 Z0  F2000

Ll

bia chi

2.4.5. Dr liéu (Data)
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Nhimg s (bao gom ki hiéu va ddu chdm thap phan) theo sau dia chi dugc goi 1
“Dir ligu”.
GOl Z_(|) F2000

Dt liéu.

Noai ra, cac thong tin khac dua vao hé théng NC cho viéc gia cong
phoi

cling duoc goi }é dir liéu. ’

X4c dinh 10 kiéu cua dir lidu tir viéc giai thich khoi 1énh
2.4.6. T (Word)

Tir 13 don vi nhé nhat cho mot chirc nang xac dinh. Mot tr bao gém diachi va
dir liéu.
GO1 Z0 F2000

Tur
2.4.7. Khdi 1&énh (Block)

Khéi 1a don vi 1énh nho nhat can thiét dé diéu khién may, dong thoi ciing 1a don
vi nho nhat tao nén chuong trinh. Mot khoi 1énh bao gom nhiéu tir 1énh.
Trong chuong trinh, mo6i dong Iénh twong ing v61 mot khoi 1€nh.

O000T e, Khoi thir nhat.
GI1G28Z0TI00 ;e Khdi thir hai.
MOOG; ... Ko1 thir ba.

Khdi 1énh duoc két thuc bang ky tu [;].
2.4.8. Tém tat

Mot chuong trinh bao gé)m cac tu Iénh, su két hop cua dia chi va dir liéu, mot
kho1 Iénh bao gdm nhiéu tir I€nh, nhu duge minh hoa s au day:

0010 —— sb chuwong trinh.

G91G28Z0T900 ;-mmmmmmmmmmmmmmmmmmemmmee khéi 1énh

N sO thir tu

G90G00G54X90.0Y105.0; Poan
G91G28ZOMOS;-----=nmmmmmmmmmmmmmmneee khéi 1énh. chuong | - rong
MO1; trinh trinh
MO6; —
N s6 thtr tu. Doan

TC LTI ERTD (1) (( S ——— khdi 1énh chuong
G91G28Z0MO5;
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................................. khéi 1énh

Mau co ban ctia mot chuong trinh

DPay 1a mau doan chuong trinh khi 1ap chuong trinh cho cac dung cu (phay bé

mat,phay ngéon vv....).:

(0100701 SR Tén chuong trinh (Dong 1énh nay chi dugc dua
ra mot 1an vao thoi diém bét diu chuong trinh).

|\ O S6 thit tu ( dong 1énh nay chi dugc dua ra mot lan
Bit ddu nguyén cong hay buéc mdéi).

G90G0O0G54X_Y_; ......Chay dao nhanh dén X_Y theo toa do tuyét doi

Diém goc phai dugc xéc dinh boi G54 dén G59.
G43Z_H_S_T_(MO08); Di chuyén dao dén toa do Z goi gid tri bu dao H theo
chiéu

Z cua dao d6 va goi dung cu tié€p theo (T) t6i vi thay

dao.

bat toc do truc chinh quay véi van toc S va 1énh bat
dung

dich tu6i ngudi (MOS)

MO8 c6 thé duoc bd di néu khong cin tudi
ngudi
MO3; Quay truc chinh theo chiéu thuan

G00 Z_(M09); Rt dung cu trd vé, tit dung dich 1am ngudi.

G91G28Z0MO5; Tré vé diém goc mady, dimg truc chinh

MO1; Dung tam thoi

MO06 D6i dung cu.

N2,

MB6...cooiieiiieiiiieaieenee

M30; Két thic chuong trinh ,quay vé dong dau chuong trinh
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Vidu 1: lap trinh quy dao chay dao theo hinh v€ sau (phay CNC):

Y
C(0;60) f«

B(0;40 R10

&0

30 A (0,20

h E (60:45)

O 0:0)

Hinh 2.4.

Chuong trinh NC

00001;
G90 G21 TO1 M03 S1000;
G00 X0.0 Y0.0 220.0;
GO01 Z-0.5 F500;
Y20.0;
G03 Y40.0 R10.0;
GO01 X0.0 Y60.0;
X45.0;
G02 X60.0 Y45.0 R15.0;
GO01 Y0.0;
X0.0;
GO00 Z20.0;
M30;

Vi du 2: hay 1ap chuong trinh gia cong (tién CNC) bé mat A theo hinh vé sau.

Biét dudng kinh phoi 1a 35mm, chiéu dai phoi L=50mm.

Il 2x45°
Y

Hinh 2.5.

Chuong trinh gia cong bé mat A véi cac kich thuée nhu hinh vé trén:

00020;

G21 TO101G97S500M03MO8;
G00X200.0Z2.0;

G1X40.0F2.0;

(G92X33.0Z-20.0F0.3;

X32.0;

X31.0;

X30.1;
S1500;

X30.0F0.05;
G01X24.0F1.0;
X34.0Z-2.0F0.05;
G00X200.0Z2200.0;

MO05 MO09;
M30;
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Chuong 111
CAC MAY NC DUNG TRONG CONG NGHIEP

3.1. Khai quat chung

- May cong cu NC: d01 Vo1 cac may cong cu NC thi viée dleu khién cac

chirc nang cua may dugc quyét dinh bang cac chuong trinh d lap sdn. Hé thong

diéu khién ctia may NC 1a mach dién tir. Thon g tin vao chta trén bang tur hodc
bang duc 16, thuc hién chirc nang theo timg khdi, khi khéi tru’(yc két thiic, may
doc t1ep cac khéi 1énh tlep theo dé thuc hién céac dich chuyen can thiét. Cac may
NC chi thuc hién dugc chirc nang nhu: N§1 suy duong théng, ndi su y cung tron,
chtrc niang doc theo bang. Cac may NC khong cd chirc nang luu trit chuong
trinh.
3.2. Cac may cong cu NC thong dung

Ciing nhu cac ky thuat tién tién khac, NC ra doi vao dau thap nién 50 tai
phong thi nghiém cua hoc vién Massachusetts. Khi moi ra doi, may NC chi ¢co
thé cat duoc nhimg duong thang chinh xac va hiéu qua. Piéu nay giy ra rat

nhiéu khé khan vi may phai thuc hién v6 sd cac duong thang ngang, doc (hinh
3.1)

Hinh 3.1. Cac duong thang doc ngang

Van dé nay dan dén sy ra doi ciia APT (Automatlcally Programme Tools).
bay laloai ngdn ngir 1ap trinh dau tién cho NC, dung cac cau lenh tleng Anh dé
dinh nghia duong di chuyén hinh hoc, dung cu va cac chi thi can thiét khac. Day
ciing 1a tién d¢ co ban cho sy phat trién cia NC. Ban dau chuong trinh NC dugc
ma hoéa trén cac bang duc 10, sau d6 dung cac bang tur. Sau khi may tinh ra doi,
cac bang duc 10 bang tir dugc thay thé boi thiét bi xur 1y du li€u ctia may tinh.
May NC bao gom 2 bo phan chinh.

a. BO diéu khién mdy (Machine Control Unit : MCU)
La bd phan thuc hién cac chlic nang sau:
- Poc va gidi ma chuong trinh
- Pua ra cac 1énh diéu khién
- Nhan cac tin hiéu phan hoi va xu 1y.
MCU bao gém 2 bd phan sau.
DPU ( Data processing Unit): Bo xtr 1y dir licu
CLU ( Control Loop Unit) : B thuc hién diéu khién
DPU: Doc cac dit liéu tu chu’O’ng trinh trén bang duc 16, dia tir,...va giai mai cac
tin hiéu nay thanh cac du li€u s6. Sau do gui tin hi¢u den CLU.
CLU: nhan cac du li¢u duoc giai ma ttr DPU, dua ra cac Iénh diéu khién may,
nhan céc tin hiéu phan hdi so sanh va xir 1y cho dén khi dat do chinh xac yéu
cau. DPUsau d6 s& doc khéi Iénh tiép theo.
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b. May cong cu (Machine Tool): Twong tu nhu cac may cong cu thong
thuong, nhung cac chuyén dong cua cac truc dugc thuce hién boi dong co servo
hodc dong co budc thong qua truyén dong vitme dai dc bi (s& trinh bay &
chuong sau).

i . NC Contiol I ol pulse: oxis positior
Coded wstructions s pulse frequency = axis velocily
e Circuits | HI:_|
GOt X5.0 Y30 F100 | : X-axis —=] |-
e || ol oo, |
N Contll | | Contel{| {111 )
EH ! o ‘ = o ) " % ;':";:::r\. :
i I"-uli.:.:: ,x':;-é‘in ’ L{&‘i\:\)
g /(‘”vﬁ Nar )
Coolanl cenlral |\ 2 ;JH\IL ﬂ?{‘
:::;:11- = W A ((?
E\‘\\‘ 1 * Worktable
Hinh 3.2. Thanh phan ctia may NC
) Chuong IV )
CAC HE THONG DUNG CU CAT VA PIEU KHIEN THiCH NGHI
TREN MAY CNC
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4.1. Céc hé thong dung cu cit dung trén may CNC

Vao cudi thap nién 60, sy ra doi cia cong nghé vi xir Iy da dua dén su
xuat hién cta PLC, Microcomputer. Cac thiét bi nay ngay sau khi ra doi da dugc
g dung trén cac may NC . va thé h¢ may CNC da ra doi. V61 CNC, moi may
NC dugc phuc vu boi 1 PLC hodc Computer riéng. Piéu nay cho phép chuong
trinh c6 thé nhap va luu trit riéng trén mdi may CNC. Nhung lai xuat hién cac
van dé moi d6 1a quan 1y dir liéu (giita cic may khong c6 su lién hé chit ché vai
nhau).
Mot may CNC bao gdm céac bo phan sau.Hinh 1.4
* Chuong trinh gia cong (Part program )
« Thiét bi doc chuong trinh(Program input device )
* Machine control unit (MCU)
« Hé thong truyén dong (Drive system )
« May cong cu (Machine tool)
« Hé théng phan hoi (Feedback system)

@) Program & Machine d \I':rl'llh
: condrol wnit

nterpololor

Controd

program

Execution] | Amplifier
program || Cireuils

RAM - 1}

Part Feedbock
progrem 1| Circuits

@ Feedba

desvice

ck

......
aaaaaaaaaaaaaaaaa

Hinh 4.1. Cu trac ciia may CNC

4.2. Diéu khién thich nghi trén may CNC
bé viéc quan 1y dir ligu g@fra cac CNC tot hon, hé thong DNCII da dl,IQC
dua vao ung dung trong san xuat, 1a sy két hop gira DNC va CNC. H¢ thong
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DNC 1I bao gom cac may tinh chu (Host Computer) va cac may tinh cuc bo
(Local computer) két ndi v6i nhau. N6 cho phép cac chuong trinh gia cong duoc
luu trén may cht nén viéc quan 1y tot hon. Cac chuung trinh nay c6 thé dugc
download xudng cac local computer hodc PLC. Va ta cung c6 nhép chuong t rinh
va dao dién tryc tlep tir cac may cuc b (local). Va néu may chu bi ngung thi cac
may CNC van c6 thé hoat dong binh thuong. Pay 14 vu diém co ban caa DNC II
so vo1 DNC.

CAM M t'rnqrqmnnng Seclion l CAD Sectiion

ety TN
iy ()

Faclory Compuler Melwork

Manulacbur g cell

Hinh 4.2. Hé thong DNCII

4.2.1. Hé thdng san xuét linh hoat (FMS: Flexible Manufacturing System)

Vao gitra thap nién 60, cong ty Molins Ltd (anh) da phat trién hé thong
24, 1a tién than cua h¢ thong FMS. Tuy nhién do han ché vé k¥ thuat nén hé
thdng san xudt linh hoat van chi dung lai ¢ mic d0 ly thuyet v tlrong trong sudt
nhimg ndm 60s, 70s. vao cudi thap nién 1970, dau thap nién 1980s, voi sy phat
trién manh ctia cong nghé diéu khién phirc tap nhd may tinh, hé thong FMS da
dugc tng dung
thanh cong. HE thong FMS duoc u’ng dung chu yeu o US trong cac linh vuc ché
tao 0 t0, xe co g10’1 may bay...Hé thong FMS dién hinh bao gém:

« Thiét bi xtr Iy: May cong cu, hé thng lap rap, Rébot.

« Thiét bi xu 1y phoi: Robot, bang tai, Hé thong van chuyén tu dong
(AGV :
Automated guided vehicles).
« Hé thong trao d6i thong tin.
« Hé théng diéu khién bang may tinh
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FMS tao nén mot bude tién mai hudng dén viéc tich hop hoan toan qua trinh
sx,dua trén cac h¢ thong, quan diém ty dong hoa sau.

* CNC

* DNC II

« Hé théng xur 1y phoi liéu ty dong (Automated material handling system.)
» Cong ngh¢ nhom (Group Technology)

Vé co ban FMS bao gom céic thanh phan sau.

e May gia cong tu dong (Automated NC machining operations)

e Hé thong xtr Iy phéi tw dong ( robots, AGVS va hé thdng luu kho tur dong
(AS:Automated storage)/ Hé théng truy xuat (RS: Retrieval System)

e Hé thong thay dao ty dong (automated tool changers)

e Hé thong diéu khién bang may tinh (Computer controlled system)

e Con nguoi ( Human operator)

e Cong ngh¢ nhom (Group technology)

Mot s6 md hinh FMS dién hinh nhu sau.

.

,/ \\\ CNC machining

- ~ 2
\[\ \;\/‘\C// et
—~ \
s ~ ~
o \\ -

Tool g 93 3 Mg Shuttle cart
storage ™= Ort\‘.@\\a\ (with pallet and part)
o ; i /
0| "y o Spindle

o
AR

Shuttlc cart
(empty}”

Shuttle track

~,
~
[ Pallet holder
(empty)

Hinh 4.3. M6 hinh FMS
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Hinh 4.4. M6 hinh san xuat nhiéu tram

//(A/ #
ASIKS 2 %A\_ P
Ny L o 2 vavdP
K >
I > T A

N\

£
%
N
N R Ko

tools ™~ _-ZF

A
)/,.{//’/ ~J s >
Extended AS'RS //f// \\ S .
guide rail //{// L L ' |5
)’// b b = .
A
_ b i ) o
UNC machine 1 o
= o . ‘\ F L~
=

L%
Load/unloed
stations

e
e —}

)
——

Hinh 4.5. Hé thong FMS xuit kho ty dong

Automated inspection
stations (2)

Manual inspection
station

FMS control

Load/unload L center 34

stations (2)

AGV



Hinh 4.6. H¢ thong FMS & hing san xuat Vought Aircraft
42.2.H¢ thong san xut tich hop — CIM (Computer Intergated Manufacturmg)
Y tuong vé hé thong sx tich hop duoc J osheph Harlngton dé cap dén vao nam
1974, nhung phai qua hang chuc nam dén dau thap nién 1990s, h¢ thong nay
moi dugce ing dung thanh cong & My CIM la h¢ thong tich hop toan bd céc
thanh phan cua qua trinh sx, dugc xtr Iy va diéu khién boi may tinh. Tir viéc
phan tich thi tru’ong,thlet ké, chuén bi phoi liéu, chuin bi va t6 chire sx, kiém tra
chat luong san phdm cho dén ca viéc phan phdi ra thi trudng.
Toém lai:
Lich st phat trién cta san xuat xa hoi trai qua cac giai doan sau:
- San xuat thu cong
- Co khi hoa, chuyén moén hoa
- Tu dong hoa.
- Tich hop.
Vi viée tich hop qua trinh san Xuét, ning xuat tang 1én nhiéu 1an, tinh linh hoat
ctia hé thdng rat cao gitp dap tng nhanh nhu cau cia thi truong. Tang loi thé
canh tranh.

T

1 --w-f*‘il':i 1 May tién CNC
2. Ma\ pha\ (N(




Hinh 4.7. M hinh diéu khién san xuét t6 hop CIM

Phan 11
GIOI THIEU UNG DUNG PHAN MEM LAP TRINH, MO PHONG CAM
- Chuong V
UNG DUNG CHO THIET KE (Vi du MASTERCAM DESIGN)
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5.1. Gioi thi¢u.
5.1.1. Khoi dong MasterCAM

D¢

C6 hai cach khai dong mot chuong trinh MasterCAM X trong
moi truong Window 9x va NT, XP:

Masktercam =

Cach 1: Néu ban da tao mot bi€u tuong - shortcut trén
man hinh, Double Click vao do, xem hinh 1.20.

Cach 2: Trén thanh taskbar, Click vao nut Start\ All
Programs\ MasterCAM X \ MasterCAM X

Hinh 1.20

7% Mastercam Design

bile  Edit wiew gnalyze reate  bolids  xform Macthine Iwpe  loopaths  scresn hethngs  Help

i ¢@ PHe LYY MR | VM HMAEZE- | @ -
HELM2B- 2803 -8-4 /% - - F-BH-{"--F-||G-@-| sl -

wivwh- ||cSBIANS WA Boa || A | e [n o] DI By @
| e S i | | @

Toolpaths ] Selidz ]

+ *
N

Y
0.43911
Gyiew:TOP WCS:TOP Cplane:TOP Inch
For halp, press AlE+H, 30 | Geiew |Panes | I: ~| [ld - Leval [1 | | Akributes | g v || e— ~ || WECS | Groups |17
P, p E + | | P

Hinh 5.1. Man hinh MasterCAM X
5.1.2. Man hinh MasterCAM

Sau khi vao MasterCAM, hé thong sé hién thi man hinh lam viéc cua
MasterCAM véi 4 phan ving chin sau: ving man hinh d6 hoa, viing thanh cong
cu, vung menu man hinh va vung hoi dip cta chuong trinh (System response
area)

File Edit View Analvze Create Sclids Xform  Machine Type Toolpaths Screen Sefttings  Help

Vung Menu bar

ipd ¢@ AER PRIV 2GE VHHAEE O
20985890804 #\C B[00 a7
A SREGY HYTEA A w0

Vung thanh cong cu (toolbar)
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Hinh 5.2. Man hinh MasterCAM
Vung do hoa:

Pay 1a ving 1am viéc, noi cac mo hinh hinh hoc s6 ctuia do6i tuong duogc thiét
lap hoac dugc goi ra va chinh stra.
Vung cac thanh cong cu (Toolbar):

Thanh cong cu 12 mot hang céc niit ndm ngang phia trén cing clia man hinh.
Mbi niit nay ¢6 mot icon hodc con s6 dé nhan biét. Ngoai ra néu cAn mot mo ta
rd hon vé mot nit nao dé, chi can di tro chudt dén nit d6, ban sé duoc cung cap
mot menu dé xong mo ta rd hon vé nit d6. Muén thuc hién Iénh twong tng véi
ntt nao dé (Icon Command), chi can click vao nit dé 1a yéu cau duoc thuc hién.

Vung Menu:
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Ving nay nam & bén trén ctia man hinh, chita menu bar. Menu bar dugc st
dung dé chon céc chic ning cia MasterCAM, vi du : Creat, modify, toolpaths...
Con menu phu ndm & phia dudi ciia man hinh duoc sitr dung dé thay doi cdc
thong s6 hé thong ctia chuong trinh, vi du: DO sau Z, mau sic... 1a nhitng chic
niang thudng xuyén dugc ngudi st dung thay déi. Tat ca cdc lénh dung trong
MasterCAM déu c¢6 thé chon tir ving Menu .

Vung hoi dap:

Tai day, mot hoac hai dong van ban & dudi cung cua man hinh s€ mo ta hoat
dong cua céc 1énh. Day 1a noi ban nhan dugc cdc 10i nhic clia chuong trinh. Phai
quan sat viing nay can than, c6 thé né s€ yéu ciu ban phai nhap cic thong so tir
ban phim.

5.1.3. Chon mo6t Menu 1énh:
Trong MasterCAM c6 hai cach chon mot menu 1énh tir ving Menu :

1.Di chuyén chudt vao viing menu , khi hop menu cin chon sang 1én thi
nhap chuot dé kich hoat 1énh.

2.Bam phim tuong tng véi ki tu duge gach chan ctia dong 1énh trén menu
man hinh.

Menu dau tién xuat hién trén MasterCAM la Menu bar nhu trén hinh 1.5.
Mot vai menu 1énh ¢6 cidc menu phu dé xuéng khi cdc menu nay duoc kich hoat.
Bang dudi mo ta chi tié€t cac 1énh ctia menu chinh va menu phu xem bang 1.1 va

2.2.
Bang 1.1 Menu bar
STT | Thanh phan cua Mo ta
menu bar

1 Analyze Hién thi toa do va thong tin co s& dit liéu cua doi tuong
dugc Iya chon vi du nhu diém, doan théng, cung tron, bé
mit hoac kich thuéc 1én man hinh. Diéu nay thuan tién
cho viéc nhan dang cac doi tuong da dugc tao ra trudc
dé, vi du: xac dinh géc clia mot mot doan thiang dang ton
tai, hay 1a ban kinh ctia mdt vong tron xac dinh.

2 Create Tao ra mot doi tugng hinh hoc (trong co s dir liéu va
trén ving man hinh d6 hoa). Cac d6i tuong hinh hoc bao
gém: doan thang, cung, vong tron, hinh chit nhat ...v.v

3 File Cac thao tac xur ly vdi file: save, open (m¢ file), save as
(chuyén doi dinh dang tép tin), Export directory (truyén
dir liéu di), hoac Import directory (nhan dit liéu dén).

4 Edit Chinh stra d6i tugng hinh hoc trén man hinh, gom céac
l1énh: fillet, trim, break va join

5 Xform Thay d6i nhitng d6i twong hinh hoc da tao bang cac lénh:
Mirror, rotate, scale va offset
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6 Screen V& hodac in ban vé, quan sat cac hinh v&, chi ra s6 lugng
céc doi tugng hinh v&, phéng to, thu nho, thay déi khung
nhin va dinh dang ciu hinh hé thong.

7 Solids Thiét 1ap mo6 hinh hinh hoc s6 ctia doi tuong theo phuong
phap dung hinh clia moi truong Solid Modeling

8 Toolpaths Tao ra cac duong chay dao st dung theo cac chic nang
khoan (drill), duong contour va pocket.

9 View Lénh phong to thu nho theo cdc kiéu... (Zoom window,
Zoom target, Zoom in/out.......... )

10 | Machine type Chon céac ki€u dang chay dao (Mill, Lathe, Router,
Design)

11 Settings Thiét 1ap cau hinh ciia MasterCAM

12 Help Chitc nang ho tro hudéng dan

Bang 1.2 Menu phu

STT Thanh phan cua Mo t4
menu phu

1 2| = Hién thi va thay d6i do sau lam viéc hién tai

2 10 fgc.. bat mau mac dinh

3 | Leb .| | Dat level 1am viec
Dit thuoc tinh cho do day cua nét vé va kiéu nét vé

4 Mtributes 1 || layer 1am viéc, va dang hién thi clia diém, mau cua
doi tuong

5 Planes Dat mit phang ban diu cho qu4 trinh dung hinh
Thay déi huéng nhin trén man hinh d6 hoa. Chud y

6 Giew rang, hudng nhin ctia man hinh d6 hoa c6 thé khong
phu thuoc vio mit phang dung hinh

5.1.4. Thoat khoi MasterCAM
Muon thoat khoi MasterCAM, chi can thuc hién cac budc sau:

Di con tré chudt téi menu bar

Chon File\ Exit

Xac nhan thoat khoi MasterCAM: chon Yes khi duoc hoi.
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Hoac di tré chuodt t6i nut close &3 & goc trén bén phai, kich chuot va xac

nhan thoat khoi MasterCAM.

Hoac ding phim tat : Alt+F4
5.2. MasterCAM design
5.2.1. Thiét ké 2D

Tong quan

Cac phan hinh hoc va dang vat liéu cua doi tugng % Sids Form  Machine Type  Toolp.
gia cong can phai duoc nhan dang trong chuong trinh o

CAD/CAM. Nhitng file hinh hoc sau d6 duoc dung trong ;'r”:
chuong trinh CAM dé€ tao ra cdc dudng dan dao thuc hién ik

qua trinh gia cong. Mot mo hinh hinh hoc hoan chinh va ;Tmfer

chinh xdc rat can thiét cho bat c¢ mot phan mém e

CAM/CAM nao trong qud trinh tao ra cic chuong trinh  swface

tng dung. Piém chl yéu cla chuong nay la chi ra cho ™™™

nguoi k¥ su biét cach st dung cac 1énh clia MasterCAM [ reate Rectangle. .

dé tao ra cic mo hinh hinh hoc 2D. C4c 1énh d6 s& dugc = creste Rectanguiar shapes..,
lan luot trinh dién trong chuong niy bao gom: POINT, O cresterolygon..
LINE, ARC, CIRCLE, RECTANGLE, CHAMFER, © treat&lipse..
SLINE, ELLIPSE, POLYGON va LETTERS. Nhiing lénh & create Spiral...

dé hiéu chinh cdc mo hinh hinh hoc s& dugc néu ra trong % Create Hebx...
chuong 5 va lénh xay dung mo hinh hinh hoc 3D s€ dugc rrimiives »

trinh bay trong chuong 10. L create Letters...

MasterCAMX quéan 1y cdc lénh dé xay dung mo L Creats BoundngBox...
hinh hinh hoc s6 trong menu Create. D€ tao ra cdc thuc i Create Soldto20 Profie. .
thé hinh hoc chiing ta phai tuan theo cdc quy tic tudn tu [ CresteRelif Graove...
trén thanh menu bar. Trong thanh menu create 1 nhitng & Create Sar Geometry..
thanh cong cu cu thé cin thiét. Phan nay s& chi cho ban [0 create Door Geametry.,

»

v vy T vy v v v w

I Y < . ot ot Hinh 5.3

e . reate Point Position. .. biét q \
Are b h“n Create Point Dynamic.. . cong dl_lng cua tu’ng
Fill=t » ;H’ Create Point Mode Paints léenh ¢6 trén merlu
Chamfer N _ create hoac cac biéu

g i Create Point Segment... A

Spline b tuong  trén  thanh
Curve b +f+ (_reate Point Endpoints Sketcher.
Surface 4 ®5 Create Point Small Arcs...
Drafting (.

Hinh 5.4

Point va thanh cong cu cua point:
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Lénh Point cho phép danh ddu mot diém trén ban vé (ddu ‘+’), Cc diém d6
co thé 1a diém tham khao cho cac mo hinh khac khi can

Chon Create > Point. Tir d6 ban c6 thé nhin thdy bang chon lua ti€p theo
cho menu Iénh cta Point.
th N @B

Create > Point > Position_hodc nhdp chon biéu tuong |Create Point Position...

Dung lénh position dé€ tao ra cac diém trén man hinh , ¢6 10 tuy chon sau d6 dé
ban chon lua

N N e e | T 2 ,ﬁ'\l{? a

Origin
Eﬁ : J . G} .ﬁ.rn:gCenter
[—-D e l Solids l \\} Enl:Ipl:uinI:.
£ " o
@ il- Paink
2 {:‘,’ Cuadrant
& e
iy 1 relative
Hinh 5.5

Value (ZYZ) | Nhap toa do

Origin Chon diém goc

Arc Center Chon diém 12 tAm cuia dudng tron, cung tron

Endpoint Chon diém cu6i ctia d6i tuong vé don gian

Intersec Chon diém giao cua 2 doi tuong

Midpoint Chon diém giita ctia doi tuong

Point Chon diém da ton tai

Quadrant Chon diém tai géc phan tu clia dudng tron

Nearest Chon diém nim trén doi tugng dugc chon

Relative Chon diém c0 vi tri twong doi so v6i diém khdc
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Chon tuy dong
diém cudi cing
»  dugc tao

Diém da tén tai

bin kin|
5

\

Nhap toa do Center Endpoint
X=3.0;Y=3.0 p
Piém duoc tao /\ X
2.0 x—\
3.0 X
Goc Diém dugc tao N
Intersec Midpoint Point
Chon 1 diém
>< da ton tai trudc
Last Relative Quadrant
s | Ye12 Tao 1 diém tai diém

/></ phén tu cung tron

Origin o )
diém goc(0,0)
X

Hinh 5.6. Menu MasterCAM position

w5 T -

Create > Point > Dynamic hodc nhdp chon biéu tuong | |Creste Point Dynamic.. |

Tao ra cac diém trén déi tuong bang cach sir dung chuot hoac diém chia

Thu tuc:

Chon doi tuong nhu line, circle hoac spline

Dich chuyén trén doi twong va chon bang cach nhan phim tral chuot ( két thiic
nhan Esc) hodc chon d6i twong va sau d6 khi biét huéng dich chuyén thi ta nhap
khoéang cach va luong offset tir diém dau

dén diém can xac dinh =] [id =]

Chii y: Ban c6 thé dung lénh nay dé tao ra cdc diém trén doi tuong tal bat ky vi

tri nao

Create > Point

> Node

Points hodc

nhdp

chon__biéu__tuong

N - @ -

I 1 |
Create Point Mode F'u:uint5|

Goi lai nhirng diém duoc dung dé tao ra duong cong tham so
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biém
Thu tuc : chia
Tao ra 1 duong cong tham so (sé&
duogc trinh bay trong chuong sau)

Chon 1 duong cong tham so

. buong
Chu y: cong ‘
1. Cic diém d6 1a cdc diém ding dé tham 6 Hinh5.7

xac dinh duong cong tham so

2. Néu doi tugng dugc chon sai quy cach thi hé thong sé bao “ try again”. St

dung phim Esc d€ tho4t viéc chon

\'-1}.{17+\+TijE|.vi+.

Create > Point > Segment hoac nhap chon biéu tuong [%“Create EOIRE SRR
Tao loat diém doc theo doi tuong v6i khoang cach bang nhau
Thi tuc: - Tao ra 1 doi tuong nhu line, arc, circle, fillet, hodc spline

- Stt dung chu6t chon moét d6i tuong da ton tai & trén

- Nhap vao s6 di€ém can tao H [ ~ hoic c6 thé nhap vao
khoéang cdch giita cac diém 2l ~

Chit

y: Néu ban e /
muon chia

déi tuong Sau M

lam 3 doan

thi ban co

thé dung

lénh  nay

nhung so

diém can Hinh 5.8
chon la 4

|

Create > Point > Endpoints hodc nhdp chon biéu tuong __|Creats Paint Endpoints|

Tao ra 2 diém dau cua doi tuong duoc chon

Thu tuc: - Tao ra 1 doi tuong nhu line, arc, spline
- St dung chuot chon mot doi tugng da ton tai & trén
- Chon Create Point Endpoints hoac kich chon |+ i

Line va thanh cong cu cua line:

44



Lénh Line 12 1énh v& 1 dudng thang trén man hinh. Nhitng Line d6 c6 thé 13
duong thang diing, nim ngang hodc bat ky mot su dinh huéng nao. N6 c6 thé
ding d€ xay dung mo hinh hinh hoc thé hién trong hinh duéi day

A\
L)

Hinh 5.9

Chon Create > Line tir thanh menu bar ban s€ thay menu ti€p theo

m , Create Line Endpoint..
ArC 4

=0=8 Solide  Xform  Machine Type  Toolpaths  Screen Setfings  He
Point P M el

“ Create Line Closest

Fillet M., o
Chamfr : %/ Create Line Bisect...

Spline y | |=* Create Line Perpendicular. .
Curye ¥ Create Line Parallel...

Hinh 5.10. Menu cua Line

Trong menu nay ¢6 5 lua chon. Ching duoc mo ta ngan gon trong cidc muc

sau day

Mo ta lua chon ti€p theo trong Endpoints
Endpoint Tao ra 1 line bing cdch chi ra 2 diém
Closest Tao ra 1 line né déng cac doi twong k€ ti€p
Bisect Tao ra 1 line chia déi géc tao bdi 2 duong thing giao nhau
Perpendicular | Tao ra 1 line ti€p xic vdi cdc cung hodc dudng thing
Parallel Tao ra 1 line song song v6i 1 duong cho trudc
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e -
. . 7 i’ g -~
Horizolta Vertical s -
l 1 e -
Perpendclr Palallel
e
//
//
~ T~ z
\\ S
/ \I ~ ~o
] ~
' 1 =
. Bisect
Endpoints S
Perpendclr ;
\ !
Multi ) /
\ 7/
~ ~ - ”~
Chiéu dai , L7 /
I /
,/— M ’/I \\ -
! )
‘\ Closest
________________ Tangent
Polar
Hinh 5.11

Chd v : Ki€u line va bé rong clia n6 dugc mac dinh hodc thay déi bang cach

pick vao thanh | Atributes [+ =

{
‘"||

I

vl Céc kiéu c6 thé 1a Solid,

hidden, center, phantom va break

+\+v@vE|.vi+._vl

Create > Line > Endpoints hodc nhdp chon biéu tuong 0.5]create Line Endpaint... |

Tao mot duong thiang bang cic lua chon ti€p theo ( duong thang theo toa do,
dudng thang theo do dai va géc, dudng lién két, dudong thing ditng, dudng nim
ngang, duong ti€p xuc véi cac doi tuong ).

Trong menu nay con c6 céc lua chon ti€p theo . Chiing dugc mo ta ngin gon

trong cdc muc sau day.

Mo ta lua chon cuia line

Value (ZYZ) hoac pick chudt

Tao ra 1 line biang cach nhap toa do

Multi Line 2

Tao ra 1 duong thang lién tiép

Polar

e | = |

Tao ra 1 line bang cdch nhap do dai va géc

Bl

Tao ra 1 line thiang ding

Vertical
Horizontal +"f| Tao ra 1 line ndm ngang
Tangent 7 Tao ra 1 line ti€p xtc v6i 2 cung tron
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Thu tuc:

» Create > Line > Endpoints > Value

Efe el <lzpd =

Chi ra diém d4u tién < sir dung menu vi tri> :
Pick P1

Chi ra diém cu6i < sit dung menu vi tri> : Pick
P2

Hinh 7.10

FICK]

+
» Create > Line > Endpoints > Vertical ﬂ

Xac dinh diém dau tién < S dung menu vi tri >:
pick P1

Nhap do dai: 3.0 I@iPo =

Hinh 5.12

» Create > Line > Endpoints >

] =
Horizontal | PICK]

Xdc dinh diém dau tién < St dung T
menu vi tri >: pick P1 Hinh 5.13

Nhap do dai: 3.0 I@iPo =

» Create > Line > Endpoints P3
> Multi_Line P2

Xdc dinh diém dau tién : pick P1
Xdc dinh diém thit hai : pick P2
Xic dinh diém thit ba : pick P3 P1

Tiép tuc ta xdc dinh céc di€ém tiép s
theo P4, P5, P6 ...

P4

Hinh 5.14

Chii y: V6i MasterCAM X, Lénh UNDO phuc
hoi dugc tat ca cac doi tuong da thuc hién trudc do.
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> Create > Line > Endpoints > Polar w0 =] Zpr

Hinh 5.15

Pl
Xdc dinh diém dau tién < St dung menu vi tri >: pick P1
Nhap chiéu dai doan thing (length) : 2.5 & 5 =]
Nhap toa do goc (angle) : 30 & oo =] 300

» Create > Line > Endpoints > Tanget i

Lan luot chon céc vi tri va doi tugng ti€p xdc ( mo ta nhu hinh vé )

Hinh 5.16.Tao 1 line vGi cac théng s6 :goc, chiéu dai, cung can ti€p xdc
P1

P1
P1

P1

Hinh 5.17 . Tao 1 line tiép xuc vGi 2 cung tron
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P2 P2

P1

Pl

Hinh 5.18.Tao 1 line ti€p xuc véi 1 cung tron va di qua diém dac biét

= ijinvi'

- Femr
Create > Line > Closest hodc nhdp chon biéu tuong |Create Line Closest|

Tao ra 1 line n6 déng cdc doi tuong k€ tiép ( & céc vi tri d€ dong kin 2 doi
tugng gan nhau nhat).

Thu tuc:
Tao ra 2 doi tugng can dong kin

kich chon 7 7 ti€p sau d6 chon 2 d6i tuong vira tao ra

Clozas

Hinh 5.19
\Ell'lr oy :_"\1 - Ei = f.-

Create > Line > Bisect hoic nhap chon bi€u tuong ~[Sreate Line Bisect. .
Tao ra 1 line chia dol géc tao boi 2 dudng thang giao nhau
Thu tuc:
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Tao ra 2 dudong thang , kich chon V- ti€p sau d6 chon 2 doi tugng vira tao ra va
nhap do

2 S =:> - N 7 ~ A, ‘A 2
dai duong thang can tao ra ﬂ LU , tr d6 s€ xuat hién 4 doan thang dugc
tao ra tir 4 géc khac nhau clia 2 dudng thang, ta kich chon dudng thing cin giit
lai

Bleoct

ket oua

T —=

Hinh 5.20

v -

I—-i-v:a?‘lvEl.vf

|
Create > Line > Perpendicular hodc chon biéu tuong _ |Creats Line Perpendicular. |

Tao ra 1 line vuong goc vdi 1 line, cung tron, spline va di qua 1 diém. Ta ¢6 2 su
luwa chon L

e Point: Tao ra 1 line vuong goc véi 1 line, cung tron, spline va di qua 1 diém.

e Arc: Taora I line vuong géc véi 1 line ti€p xic véi 1 cung tron da ton tai.
» Create > Line > Perpendclr > Point

Tao ra 1 line vuodng géc véi 1 line, cung tron, spline va di qua 1 diém.

Thu tuc:

Tao ra 1 cung tron

Chon cung :pick P1

Xac dinh diém cudi <Sir dung menu vi tri>: Pick P2

Nhap do dal ciia line (nhn enter) ; il (B0 =]
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)

Hinh 5.21
P2

P2 P2
P2

P1

Pl

Hinh 5.21a

P2
P2

Chu y: Nhu trén hinh 2.21a,c6 1 val truong hop line dugc tao ra khonng cat
nhau duat khoét véi 1 line hodc cung tron dugc chon lva. Khi d6 MasterCAM s€
tu dong khoang kép dal cua line hodc cung tron t6i di€ém céit nhau

» Create > Line > Perpendclr > Arc
Tao ra 1 line vudng géc véi 1 line tiép xidc véi 1 cung tron da ton tai.(hinh 2.21b)
Thu tuc:
Taora 1 cung tron va 1 line

Chon 1 line : pick P1
kich chon bi€u tugng ed

P2

Hinh 5.21b
Xic dinh cung tron dé ¢6 1 line ti€p xuc t6i: Pick P2
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Nhap do dal cia line vuong goc (nhan enter) : &4 52 ]
Chon line dé gitt : Pick P3

Chu y: tuong tu nhu trén ta chon line dé giit lai

\‘\\kv:ﬁ\lvmvf -

Create > Line > Parallel hodc kich chon biéu twong " |create Line Faralel...|

Tao ra 1 line song song vGi 1 duong cho trude ( c¢6 do dai bang do dai
dudng cho truéce). Ta ¢6 3 lua chon : tao khoang céch giita 2 dudong bang céich
kich chuot, bang cach nhap khoang cach xéc dinh, tao 1 dudng song song vdi 1
dudng thing va tiép tuyén véi 1 cung tron.
Thu tuc:

> Tao 1 line song song véi 1 dudng thang cho trudc khi biét khoang céach
gitra ching

Tao ra 1 dudng thing

kich chuot chon dudng thang d6 : pick P1

nhap khoang cich vao @ B0y chon huéng gy (hoac kich
chuot chon diém P2 ma dudng line cén tao di qua ). Sau d6 nhan Enter hoic Esc

> Tao 1 line song song véi 1 dudng thang cho truc va tiép xic téi 1
cung tron

Taora 1 cung tron va 1 line

Chon 1 line : pick P1

kich chon biéu tuong 7|

Xic dinh cung tron dé ¢6 1 line tiép xuc t6i: Pick P2
Nhan Enter hoac Esc.
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200

Hinh 5.22

Bai tap vé line

St dung 1énh line va con chuét ctia ban vé ting hinh duéi day. Pung quan
tam dén kick thudc chinh xdc nhung hay c6 ging 1am cho né giéng vé6i hinh dudi
day. Nhé luyén tap bang cach str dung hét tuy chon cia phan nay

W

Hinh 5.23

Sir dung lénh line dé vé chinh x4c hinh duéi day

1.00

2.5 J L 1 J

Hinh 5.24

1.5

1.00
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5.2.2. Thiét ké 3D w
Lénh Extrude khdi. [.énh ndy cho phép ban phong mot bién dang kin dé tao.

+ tao mot khdi méi hodc nhiéu hon.

+ Cat mot khoi da ton tai

+ Tao thém khoi cho khoi da tOn tai.

- Menu thang thai 1énh Extrude dugc hién thi nhu ¢ dudi day.

.>ﬂ 11
Exbude I Thn aall | Exhude  Thik wiall I
Fdame IE wrde Thin wall
; ; v Thin 'al Sald
Extugion Operation— —Dralt—————— v Thicken [neard
% Create Body [ Coait  Thicken Outward
" Cut Body I¢ | Dutwad " Thicken Both Directiong
" Add Boss ; o1
Anale |5.[ A I
I Contite Ops Ciataard IL'I'I
— Exiruzion Digtance/Direction ™ Draftends

¥ Euterd by speclied dizlance
Dislance:

£ Eutord Barovghrall

 Extend to poiit

= Wecter |1. 0.0

Bz-Sekect |

= Trim ko selecizc Face(s]
[~ Revese drechion
[~ Babh directions I~ Snlit deaf

I v [Ix] 12

Hinh 5.25
- Muc lura chon Extrude:
+ Create Body: Tao mot khdi méi
+ Cut Body: Cit khoi
+ Add Boss : Cong khdi
+ Draft: tao goc chop.
+ Extend by specifiecd distance: Phong khdi bang mot khoang cach xac dinh.
+ Extend to point : Phéng khdi t6i diém lua chon.
+ Vector: phong khéi theo toa d vector.
+ Extend though all: cat toan bd khéi theo chiéu phéng khdi cat.
+ Reverse drection: P61 huéng phong.
+ Both drection: phong theo ca hai huong.
- Muc luya chon Thin wall: Tao khéi c6 thanh méng.
+ Lua chon thicken inward: tao thanh hudng vao trong.
+ Thicken outward: Tao thanh hudng ra ngoai
+ Thick both drection: tao thanh hudng ra ca hai hudéng trong va ngoai.



Lénh Revolve. Lénh nay cho phép ban tao mot khdi xoay bang cach quay mot

bién dang kin theo mot truc.

- Menu trang théi 1énh duoc hién thi nhu du6i day.

Revolye Chain |

Revolve Chain x|
Hevn’v%e' Thirt/all | Rowalea  Thinbaisll |
[a IFI eyl — Thin Wf &l
¥ Thin'al Solid

Fevabes Operabon % THcken Inward

* Create Body " Thicken Oubward

" CutBady " Thicken Bot Direclions

" Add Bose ta Body firain ||:|1

[T Combine Do atione [ e d: II'I'I
— Anglefsgl

Start angle: IEI.I]

End arigle: |35::|.|J

AeSelect |
I~ Peverse
v | X| 2 v x| 2
Hinh 5.26

+ Lua chon Angle/Axis: cho phép ban dinh goc quay.

L~énh wSweep. Lénh nay qho phép ban trugt mot bién dang kin theo mot duong
dan dé hinh thanh mot khoi.

- Menu trang thai 1€nh duogc hién thi nhu dudi day.

x

Name iﬁweep Boss

— Sweep Operation
(" Create Body
" Cut Body
* 4dd Boss

[ Combine Dperations

v| X| 2|
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Hinh 5.27

Lénh loft. 1.énh ndy cho phép ta tao khéi bang cach phong giita cac bién dang
kin vo1 nhau. 7
+ Menu Iénh dugc hién thi nhu dudi day.

Lot choin Y

Name |Loft

i~ Loft Dperation
(¢ Create Body
" Cut Body
" AddBoss

[7 Create as Ruled
v X| ?

Hinh 5.27 )
+ Khi lua chon Create as Ruled: Thi khoi dugc tao sé€ khong dugce lam tron.

Lénh Fillet: [ énh nay cho phép ban vé mép cac canh bing céac gia tri ban kinh
xac dinh. )
+ Menu trangj thai 1énh duoc hiém thi nhu dudi day.

Fillet Parameters x|

Mame |Fi||et

€ ¥ ariable Hadus
(= Linear = Smooth

Radius: iDJ

Overflow: |Detaul |

[~ Mitered comers
™ Propagate along tangencies

Hinh 5.28

+ Tuy chon Constant Radius: cho phép ta v€ gdc véi mot ban kinh xac dinh.

+ Tuy chon Veriable Radius: Cho phép ta vé mép canh vdi cac ban kinh khac
nhau.

+ Linear: tity chon tuyén tinh.

+ Smooth: lam tron.
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+ Tuy chon Mitered corners: Khi lya chon tuy chon nay thi tai dau mup tai vi tri
gap nhau ctia cac canh s€ khong duoc ve tron.

+ Tuy chon Propagate along tangencies: Khi lya chon tily chon nay thi tai dau
mup tai vi tri gap nhau cua cac canh s€ dugc lam tron bang goc vé.

Lénh Chamfer.

Lénh nay cho phép ta vat goc cac canh cta khéi.

Lénh nay c6 3 tuy chon vat goc:

+ Vat goc bang mot khoang cach.

+ Vat goc bang 2 koang cach.

% £
Ham= |Dl-un-f|_-,| Ham= |Chmfl:l I
Diztarice:; Iil Distence 1: IEI.1
Diskznce 2: ID.]
[ Milered comers
: [+ Miterad comers
[C Propagate alorgtangences | tommemeemeeed
ol Propsgate slong langencies
v| x| ] MRS
Hinh 5.29

Lénh Solid Shell. 1.énh ndy c6 tac dung tao phan rdng bén trong cho khdi (tao
vO0).

Menu trang thai 1énh dugc hién thi nhu dudi day.

shell solid x|

Narme [Shel

— Shell Direction

= Dubward
{~ Both

— Shell Thickness

[rverard: IEI.'I
by ard: 01
v| | X| 2
Hinh 5.30

Lénh Solid trim. Sir dung 1énh nay dé cit khéi duoc lua chon béng mot mat
phéng hodc mét bé mat. Ban cling c6 thé lya chon cét bo khoi hay gitr lai phﬁn
phéi cat bo.

Menu trang thai 1énh du gc hién thi nhu dudi day.
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zl

Mame ﬁ
Trir ko
" Hlane
" Sufacs
{" Sheel
[ Keepal
Efp sides |
v| x| 7|

Hinh 5.31

Lénh Draft solid faces. [.€nh nay c6 tdc dung kéo nghiéng bé mit duoc lua
chon bang dinh nghia 1 goc va hudng.
Menu trang thai Iénh dugc hién thi nhu dudi day.

Draft Face Parameters x| Draft Direction x|

Mame lDralt Face Reverze it

% Draftto Face v |
(" Diaft to Plane
" Draft to Edge
£ Draft Extrude

Diraft Angle; |5.IJ

¥ Propagate along tangencies

v| X| 2|

Hinh 5.32
+ Tuy chon Draft Face: Kéo nghiéng bé mit theo phuong phap chon bé miit.
+ Tuy chon Draft Plane: Kéo nghiéng be mit theo phuong phép mit phang.
+ Tuy chon Draft Edge: Kéo nghiéng bé mat theo phuong phap canh.
+ Tuy chon Draft Extrude: Kéo nghiéng bé mat theo phuong phap phong.
+ Draft Angle: Goc kéo.

Cac Iénh logic.
Céc Iénh logic ndy cung cip cho ban céng cu 1énh tién ic dé ban thuc hién viéc
cong cac khoi solid v&i nhau, trir cac khéi, va lay phan dao cta cac khoi.
Ban c6 thé lya chon cong cu 1énh tir menu solid.
. (i
+ Cong khoi: [

+ Trir khoi: ';i

+ Lay phan giao nhau: EE |
Lénh Solid layout.
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Lénh nay cho phép ban hinh thanh ban v& 2D trong tép hién hanh vdi cac khung

nhin chiéu khac nhau.

Ban c6 thé lya chon céc khung vé tiéu chuan: 4 View va 3 View DIN, 4 View va
2 View ANSI.

Menu lua chon khung ban v€ nhu hinh 5.33.

Sau khi ban lua chon mot khung tiéu chan ban c6 thé st dung hop thoai Edit
solid DrawingLoyout dé bién tap thém vio ban v& ban vé& (hinh 5.34).

x Soid Draving Layoul e
Faper Size |E vl il I Heses |
" Portrait ~Higden Lias
& Landscape Ore vig Toggke al
Hid= al Show all
| 165354 % | 11.65283
Paper See
[T Load border termplate Cuzhan s I L
V¥ Suppress hidden lines A j‘r -
ISupEkam T I on
Scale factar I 1
—Scak

% 4 \iew DIM [Bottam, Front Left,lso)
HRIEIAAS Scals Factor |1 A Ore I Al
" dview ANS| [Top Front Right lsa) —I

= 3%iew DIN [Bottom Frant Left]

7 3%iew ANSI [T op Frant Right] Hharpe i
(=10 ap.Front.Right ;
" User defined fzze Wict numbet |1 Calact |
I - — Tranzform
5 a | - | Farn | Blicr |
Hinh 5.33 Ange lW A otate I
— &dd?Femoyve
Wies numher I'I Add Wiew |
Add Sechon | AddDetsil |

Remove I
v 7]

Hinh 5.34

5.3. Xo4, khéi phuc cac thwe thé, bién ddi cac thue thé

Fillet va thanh cong cu cua Fillet

Solids Xform Machine Type Toolpaths  Screen

k
Menu k€ tiép cho lenh Fillet 1a | |jne | BRGE
Create > Fillet e y L 2D B A

I it Enites...
Charnfer

[ - .
{z= Fillet Chains...
Shilite 3

Hinh 5.35: Thanh cong cu cho Fillet



Tao ra 1 hoac nhiéu dudng luon cho 2 hay nhiéu déi tugng bing cach dua ra cac

tham so:

2.5.1 Create > Fillet > Fillet Entities hodc chon biéu tuong

-

Tao ra 1 duong luon giita 2 do

Thu tuc:
Tao ra 2 duong thang

i tuong: dudng thang, dudng tron.

Chon va thay doi tham s6 dudng luon (ban kinh, goc va tuy chon cit xén)

néu can thiét.

Trong d6 bao gom:

=
rvese =] T4
=0
Ceaance  ~] 1.
™ Trim

™ No Trim
OF =

Marmal

Chon d6i tugng dau tién: Pick

: Tao ra 1 g6c¢ lugn nho hon 180°

Tao ra géc luon phia trong 16n hon 180°

Tao ra goc luon 1a duong tron

Tao ra géc luon phia ngoai 16n hon 180°
: Cat bo phén thira & géc luon cua 2 doi tugng

: Gitr lai phan thira & géc lugn ctia 2 d6i tugng

: Nhap ban kinh goéc luon

P1

Chon d6i tugng thi hai: Pick P2

SR \ ‘\ P
Tri Trim
2T No Trin
vt se
Mormid MNormal

( Tr1mj <
Trim e Trim sl

Iriverss

s (e {earonce

Hinh 5.36 : mot vai vi du vé cong cu Fillet Entities
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=i~ 7
Crearte > Fillet > Fillet Chains hodc chon biéu tuong JFil gE Chains...
Tao nhi¢u dudng luon trén cac doi tuong phu thudc 14n nhau trén 1 1an dung 1énh
Thu tuc:

Tao ra céc line bing cach str dung 1énh Create > Line > Multi

Chon va thay déi tham s6 dudng luon (ban kinh, géc va tuy chon cit xén) nhu da
néu & trén, néu
can thiét.

Chon Chain
Chon doi tugng
dau tién : Pick
P1

Chon OK Hinh 5.37

Chu y : hdy chii y dén chiéu dich chuyén ciia doi tuong duoc chon sau khi kich
chon nhiéu doi tuong vi né cé thé dnh hudng dén chiéu luon ciia géc luon

P1

Chamfer va thanh cong cu cua chamfer:

Menu rectangle ti€p theo l1a Create > Chamfer.

Solids Xform Machine Type Toolpaths Screen S

: ©  DEHE
| AFC ] :-Ii!: ﬁ[l gl I*I J_"J E
Fillat v | @ Al | fink

m ("~ chamfer Entities. .
Spline 3

it== Chamfer Chains...

[N g= 3

Lénh nay dugc dung khi tao ra géc vat giita hai dudng tang khong trung
nhau véi cac khoang vat da dugc dua ra. C6 mot tuy chon trong 1énh nay dé la
lénh thay d6i do dai vat

Khoang cach: D€ thay déi gid tri khoang cdch vat clia gbc VAt.

Khi tao géc vat, c6 hai khong cdch can duogc thay déi. Khoang cdch c6 lién
quan dén di€ém chon thit nhat (P1), va khoang céch co6 lién quan dén diém chon
tha hai (P2)

Céc goc duoc vat

Khoang
/ c4ch thi hai / \
/—

Khoang cach
thit nhat

Hinh 5.38 61



Chii y: Lénh chamfer dugc thé hién tuong tu nhu 1énh Fillet. Dé thay doi khoang
cach, chon Ditances, va chi r6 khoang cach vat thit nhat va tha hai

C6 céac tuy chon sau riéng cho 1énh Chamfer :Create > Chamfer > Chamfer

itz il

Entities hodc chon biéu tuong ﬁ%amfer Entities. .|

Tao ra 1 gdc vét gitta 2 d6i tugng: dudng thang

Thu tuc:

Tao ra mét hinh chit nhat

Chon va thay d6i tham s6 g6c vat (do dai, géc va tuy chon cét vat) néu cin thiét.

Trong d6 bao gom :

1
5 E0 = : khoang cach vat thi nhat (khi sit dung 1Distance)
o« N0 = : khoang céch vat thi 2 (khi sir dung 2 distance va
Width)
o &[E0 <] : gbc ciia dudng vét (khi sit dung distance/Angle)
B 1--'-
o [Diance  ¥| i . dudng vit tao badi 2 khoang cach vat c6 do dai
bang nhau
B 2.-’-
o [|2Distances  ¥| [T . duong vat tao bai 2 khoang cach vat c¢6 do dai
khéac nhau
Distance/ingle ¥ | ia 1
o [EERETICE ©: duong vat tao bdi khoang cach vt thit nhat va
gbc vat
o |widh TN . duong vit duge xéc dinh khi biét do dai ciia
dudng vat
Trim Mo Trim o Trim Nax Trim

1 Distorce 1 Disterce 2 Distance 2 Digtar

Trim

/T 7

Cistonce/Ange

listance/Ange Width

Mo Trim 5 AN Trim No Tr

Width

Hinh 5.39 . Mot vai vi du ctia cong cu Chamfer



Create > Chamfer > Chamfer Chains hoic chon biéu tugng CHiiofer Chares..
Tao nhi¢u gdc vat trén cdac d6i tuong phu thudc 1an nhau trén 1 1an dung 1énh
Thu tuc:

Tao ra céc line bing cach str dung 1énh Create > Line > Multi

Chon va thay doi tham s6 goc vat (do dai, géc va tuy chon cét vat) néu can thiét.
Chon Chain

Chon d6i tugng dau tién : Pick P1

Chon OK

Nhap gia tri va cac thong so lién quan dén goc vat

Distonce | Wicth
Hinh 5.40

5.4. Tinh toan

MasterCAM cung cép 3 nhém ciua modun dudng chay dao dé tao ra
dudng chay dao: modun 2D, modun 3D, vd modun nhiéu tryc. Ta st dung
modun 2D d tao ra dudng chay dao 2D cho gia cong phoi c6 mat phiang dang
2D. Ta sir dung modun 3D dé tao ra duong chay dao 3D cho nhiéu loai mat 3D
khdc nhau va cho modun nhiéu truc cho gia cong cdc phan phirc tap. Trong
chuong nay giéi thiéu modun chay dao 2D. MasterCAM sé& cung cap cho ban 4
dudng chay dao cia modun nay: contour, pocket, drill, face va engraving. Bang
dudi day sé& tong két nét dic trung va ting dung cia cic mudun duong chay dao
2D tren.

Cac loai Mo ta médun ting dung Hinh minh Hoa
moDun

Contour Tao ra duong chay | Gia c«ng
dao doc theo c_c dbi | b®n  trong
tuong 1i®n két nhu | hodc b2n
mot duong contour. | ngopi  bi®n
Bao gom c_c nhim | dang
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hxnh hoc: Line, arc
hodc spline

Pocket

Tao duong chay dao
dé cét c,c phan kim
loai trong duong
contour ®ang. Bao
gdm c,c nhim hxnh
hoc: bi?n gidi dang

Gia c«ng c,c
loai hop. Qia
c«ng nhi€u
bé mit 16n

Drill

Tao c,c duong chay
dao thuc hién khoan,
tién trong, taro. Bao
gdm c_c nhim hxnh
hoc: point

Khoan
Tién trong

Taro

Face

Tao c,c duong chay
dao thuc hién cét c.C
phan kim loai theo bé
mat

Gia c«ng
b2n trén , bé
mat chi tiét

Engraving

Tao c,c duong chay
dao thuc hién cét
khéc, trd, cham tr2n
bé mat

Gia c«ng bé
mat chi tiét

5.5. Lap ban vé chi tiét

Project 1.

T*o ra phGn m« hxnh hxnh hac nh- trong hnh 2.67. Ghi I*1 file d-Ti c,1 t3n
contuorl. File sI ®-Tc s0 dong trong ch--ng 7

Chii y:

1. M« hnh hxnh h&c trén ®éi xeng qua troc Y.
2. C- sé cho m« hxnh npy chfi yOu & hai hnh

ch+ nhEt, hai cung, hai géc bo.
Step 1. T1o ®-éng th¥ng d-Ti cing

Chéan Create > Line > Create Line Endpoint

3.0000
2]

N

Chéan ®-éng n»m ngang Horizontal , kich chan

=

2]

Hxnh 5.41

0.75
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NhEp tia ®é ®i0m ®Cu: P1
NhEp chiOu dpi cfia ®on thing [ 100 =1 (Enter)

Hxnh 5.42

Step 2. T10 1 ®-éng th¥ng offset vii ®-€ng th¥ng trén 0.75
Kich chan ®-éng th¥ng cCn offset : P1
Chéan Xform > Xform Offset

. = 7w <]
NhEp gi, trb offset vjo « ki L

Hxnh 5.43

Chéan Coppy vi h-ing offset (Direction) , OK

Step 3: T*ora 2 cung trn R4 vu R5
Chan Create > Arc > Create Arc Polar

Chan ch0 ®é b¥it ®i0m Midpoint trong config
)

o

Chan @i0m tom n»m & trung @i0m cfia @-éng =

th¥ing voa t*o b2n tren: P1

NhEp b.n kinh @ B0 =] | gac ban @cu
<" | CEIET  géic kit thoc (48 [1E00 <]
NhEp xong nhEn Enter hofkc Esc

T--ng t0 chan ®idm tom : P1

NhEp b_n kinh [®@ 0 =1 gac ban ecu:

4P =l gac kit thec 48 [eed =]

NhEp xong nhEn Enter hofkc Esc

Step 4 : T2o ra ¢_c ®on th¥ing néi kin gi+a cung trRn ngopi vit ®-éng thing d-Ti
cIng

Hxnh 5.44
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Chan Create > Line > Endpoint
Kich chan 2 ®i0m néi ®0 t2o thunh 2 ®o1n th¥ng nh- hxnh vI

Liel | | Linez

Hxnh 5.45

Step 5 : T1o ra c,c ®-éng th¥ng cln 11

» Tr-icti®n tatlo 1 ®-éng thng vu«ng gac vii ®-éng th¥ing d-ii crng vu
cad ®é dui 7.0, b»ng c_ch :

Chén Create > Line > Create Line Endpoint

Chin ®-éng th¥ng ®ang , kich chan i

NhEp taa ®¢é ®i0m @Cu (Ip tom ciia ®-éng thing d-Ti cing): P1
NhEp chiOu dpi cfia ®1n thing & 0 = (Enter)

» Offset sang 2 b@n cfia ®-éng th¥ng vda t*o 1 I-Tng Ip 1.5 v 3.0

Kich chan ®-&ng th¥ng cCn offset : P1

Chéan Xform > Xform Offset

NhEp gi, trb offset vjio « &[5 =]

Chéan Coppy vu h-ing offset (Direction) , OK

= =
T--ng tu Offset 1 I-Tng 3.0 ki L

Lirel [ | Line?

Hxnh 3.46

Nei 2 ®i0m @Cu ciia 2 ®-éng thing (Offset 1.5)
Step 6 : C¥t ba vy x&a nh+ng ®-éng th¥%ng kh«ng cCn thilt
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Chéan Create > Edit > Trim/Break > o ‘ :

Divide [+

Chén c_c ®&i t-Tng ®0 c¥t : P1, P2, P3,
...80 ®-Tc nh- hxnh vi

Step 7 : Create > Fillet > Fillet Entities Hxnh 3.47
NhEp b_n kinh gacbo @05~

Chii y: H-y chiic ch¥n r»ng hai tui chan kia ph{i ®ng. NOu nOu gac bo nha h-n
180°

Chan mét ®&i t-Tng thg nhEt : Pick P1
Chéan mét ®ei t-Tng thg 2 : Pick P2

. , P3
NhEp b_nkinh kh ¢ @075~ —

. ff A . o~ - ) \‘ P4
Chan mét ®ei t-Tng thg nhkt : Pick P3 \/

Chan met ®ei t-Tng the 2 : Pick P4

2 fillet ®-Tc t*o ra nh- tr@n hxnh 2.74 \ \\
P2

M« hxnh hxnh h&c ®- ®uTc hopn thunh nh- hxnh 2.75
Hxnh 5.48

Hxnh 5.49
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Step 8: Ghi lai file da lam 15 2

Chan File > Save

Chan @-éng dEn tii th- moc cCn I-u file | / \
trong Save in <
NhEp tan file (file name): contourl "
Project 2.
iy . 5

V1 ra phCn hxnh hac nh- trén hxnh vl 2.76. Ghi I%i L c

file tr2n vii t2n contour3.
Hinh 5.50

Chii y:
1. M« hnh npy c& th0 t2o ra b»ng ¢, ch s6 dong 1 hxnh ch+ nhEt vy [0nh line
2. Hofc mét sé tot ®é ®i0m nh- tran hinh d-ii G0y

P2(6,4)
P5(2,3.5)

| l
L
|

P6(4,3.5)

Hnh 5.51 vl
P4(0.5,., P7(5.5.2)

5.6. Dich chwong trinh NC

Ta chon lan lugt djrgd mo ta nhu hinh mé phong sau
P1(0,0)

— Tedlpaths | Saiids |
v v T % E @ %

= [ﬂ WV A E ﬁF‘Dst selnlau_jted operations

Toolpathe l Colids ]
(e BB E Do
|Gelect all aperations b T 4

%

O0003(BAITAP_1)
(T19| 18.DRILL|H19)

(T21| 10. FLAT ENDMILL | H21)
N1 G21
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N2 GO G17 G40 G49 G80 G90
N3 T19 M6

N4 GO G90 G54 X-28.286 Y10.798 S450 M3
N5 G43 H19 Z10. M8

N6 G99 G81 Z-20.908 R10. F120.
N7 X4.296 Y25.628

N8 X46.714 Y10.798

N9 G80

N10 M5

N11 G91 G28 Z0. M9

N12 MO1

N13 T21 M6

N14 GO G90 G54 X46.714 Y10.798 S573 M3
N15 G43 H21 Z20. M8

N16 Z10.

N17 G1 Z-10.5 F50.

N18 X59.714 F53.

N19 G3 X33.715 Y10.865 R13.
N20 X59.713 Y10.731 R13.

N21 GO Z20.

N22 X4.296 Y25.628

N23 Z10.

N24 G1 Z-10.5 F50.

N25 X2.355 Y36.954 F53.

N26 G2 X22.831 Y37.902 R64.
N27 X24.297 Y33.634 R2.5
N28 G3 X14.914 Y14.373 R32.
N29 G2 X11.913 Y12.207 R2.5
N30 G3 X-2.937 Y12.942 R47.
N31 G2 X-5.668 Y14.973 R2.5
N32 G3 X-12.868 Y27.865 R23.
N33 G2 X-12.278 Y31.972 R2.5
N34 X2.295 Y36.941 R64.

N35 GO Z20.

N36 X-5.286 Y10.798

N37 Z10.

N38 G1 Z-5. F50.

N39 G2 X-51.286 R23. F53.
N40 X-5.286 R23.

N41 GO Z20.

N42 X78.714

N43 Z10.

N44 G1 Z-5. F50.

N45 G2 X14.714 R32. F53.
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N46 X78.714 R32.

N47 GO Z20.

N48 X7.045 Y28.397

N49 Z10.

N50 G1 Z-5. F50.

N51 G3 X1.42 R2.812 F53.

N52 X14.545 R6.563

N53 X-6.08 R10.312

N54 X12.479 Y15.073 R14.063
N55 G2 X21.152 Y33.968 R34.501
N56 G3 X15.942 Y41.82 R17.813
N57 G1 X-11.867 Y36.019

N58 G3 X-13.318 Y31.442 R17.813
N59 G2 X-2.809 Y9.729 R25.499
N60 G3 X-2.371 Y9.483 R21.563
N61 G1 X18.169 Y30.175

N62 G2 X27.125 Y39.198 R34.501
N63 G3 X26.202 Y40.97 R25.312
N64 X-16.819 Y33.574 R67.501
N65 G2 X-2.823 Y9.432 R25.5
NG66 X12.288 Y8.535 R43.499
N67 X29.071 Y40.446 R34.5

N68 G3 X26.202 Y40.97 R67.5
N69 GO Z20.

N70 X36.465 Y41.112

N71 Z10.

N72 G1 Z-5. F50.

N73 G3 X-22.546 Y33.07 R70. F53.
N74 G2 X-5.7 Y6.456 R23.

N75 X15.226 Y5.096 R41.

N76 X36.465 Y41.112 R32.

N77 GO Z20.

N78 X-45.96 Y25.517

N79 Z10.

N80 G1 Z-10.5 F50.

N81 G2 X67.514 Y35.116 R80.001 F53.

N82 X69.328 Y33.439 R32.
N83 G28 X0. YO.

N84 M30

%
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Chuong VI
UNG DUNG CHO MAY TIEN (MASTERCAM LATHE)
6.1. Lwa chon dung cu cit
- Chon loai dung cu cat:

15 -.- .-I III Prope '.“'.?.'. : x -
Toolpath R
- Tool number: 1 Offzet number; 1
Station number: 1 Tool Angle...
TO0101 RO.8 TO202 RO.8 Feed rate: ﬂ25 @ mm rmmdming ) e

0D ROUGH RIGHT - 20 [N o TTcN 13 S o L T e

DEG. Plunge Feed rate; 0.1 @ mmsrev () mm/min ) microns
Spindle speed: 275 @ CSS ) RFM

Max. spindle speed: 10000

T1212R0.8
OD Right 55 deg

T1111 R0.8
OD Left 55 deg

Home Position

ﬁ:‘lZﬁ. Z:250.

[ Force tool change
- Comment:

From Machine. Define

Show Ebrary tools Right-click for options
Sobciban ol .

Axs Combo's

[ To batch

(Left/Upper)

[ Tool Display... |

[ Miscvales. | [ [StockUpdate.. | [[ Refpont.

| Coodinates.. | [ CannedText.. |

- Chon dau cét:

(v ][ %] 2]

Hinh 6.1. Dung cu cat

[ Truse - Borerd “anviny | Inocts | Hoks | Parametens| [ B T | oy
|LAHE_MMLE  [F]7Rerinsert shape in catakg Dol
Seur: Tord
[ Getmoet. | [ Swelsed | [ Jeclelimet. | [FMeticValies =152
nses Honwe | CHIAG 17 11408 | TodlCode:
et Mntesinl [Casbude -
Shap: Reficf Analc .
2y () -1
;
2 U ) 5 G
St |E| Couss Sewhon
| {mangle) “lreurd) i
[
i, |
s il =
e Ry i TH
Ll dog 1 {58 doo.
diamond] diansond] - 15 H -
U Lsa. / Lengih Ingzr vt I heckness Uganer Hedius
2 = [ms -] - -
o P H TR o
& @ @ - [ el

v [ %) 2]

Hinh 6.2. Chon [udi cat
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6.2. Thiét 1ap cac tham so

- Thiét lap tham s6 ctia dung cu cat

|Type-GmadTLlring | Inserls| Holders |F’alameiers|

[ Fiter holder style in cataleg

[

GetHolder.. | |

Save Holder

| [ Delete Holder.. | [¥] Metric Values

Name: MWLNR 2525M 02

Style

E&

K{15deg. end  K{15deg. end
o) )

i W

L (-5 deg. side cir) L (-5 deg. side ck)

Shank Cross Section

=
g

Hinh 6.3. Tham sb dung cu cét

- Thiét lap tham s4 cua ché do cit

Program Parameters

Tool number:
Tool offset number:

Default Cutting Parameters
Feed rate:
Flunge rate:
% of Matenal Feed/Rev:
Spindle speed:
% of Matenal CS:

Teoolpath Parametera
Amount of cut {rough):

Amount of cut {finish).

Compensation

2

Ohedap amount {rough): 0.

=
1

o

Tool Clearance....

| 1ype - General 1uming [ Inserts | Hokders | Parameters

Tool station number: 1

Tool back offset number: |1

@ mmiev ) mm/min
@ mmiev () mm/min

" ©cCss @ RPM

Compute From Matenal...

Retraction amount (face): h.D

X overcut amount (face). 0.0

Metnc values

Tool name: 0D ROUGH RIGHT - 80 DEG.

Manufacturer's tool code:

FalE 3% 3]

Hinh 6.4. Thiét 1ap ché do cat
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6.3. Lua chon vit liéu

T

HERPR @A -

OHEE WAWERE @&Yaa .
. . :

Hinh 6.5. Lua chon vat liéu

6.4. Xac lap cac tham s6 dwong dich chuyén ciia dung cu
Plunge Cut Parameter: ﬂ

Piunge Cutting

L L

Tool \width Compensation

FIung

.

0
|z tool wadth

(@) Use plunge dlearance angle

Start Of Cut

Start cut on tool front comer

(@) Start cut on tool back comer

v [ %] 2

Hinh 6.6. Tham s6 duong dich chuyén ctia dung cu
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6.5. Xac Iap dudong dich chuyén dao tién
8 1o vy voperee ==

Sough parameters

Tocl Compensaion

W _ovedap.. | Comzensation
— hype
/A Depth of cut: oF
Compuner -
5 20 [¥ baual sleps =
o Comacnaation
E i Minimum cut depth: direction:
DD Nght  ~ b
i Steck to leave in X: Rl cutter

D2 asound comor:

|
W Steclcte kavein Z:
t-D2 e p—
Eniby ol 25 | 58 =

Cutting Mathed Rough Dreciicn/Angle
@ Duewey fale] o | Plasgges Potomwless. .
) Thyeey _ foge.. | 0D ﬁ Fiter.
Stecl Fecognition
Disaole stack racognition -

vl 2]

Hinh 6.7. Xac 1ap duong dich chuyén dao tién
6.6. Kiém tra

- Kiém tra dudong chay dao

=0 At Sctings  Help

imw Aroyzc Creats Salids Mo WachinzTyps Tocisaths §
BlFRIUYY U I Ll R A R A R

i %=E? LCRE" R & @l
Rl - R -
2 HAELE- Do) J [ T-| | BELFH-|2-B-3-||Ta (] ¥k = -
1~ F = | [k d330 S ET T I Tl # Hiasmiba

; s Worg i

a 2| G

a |

r a*

+ £y

- B o ——— o

i H

il - »

"} 2

Lot o

o i

il k"]

=) 8

a e

1] =
»

Far acly, neess 4 || Fdew [larsd [ £ 00 : Fris

1 ]

Hinh 6.8. Kiém tra duong chay dao



6.7. Quan li cac thao tac (Operations manager).

1
oo

E .E m_l

i 111 Properties - 2 Axis Slant Bed Lathe MM
&88 Toolpath Group-1
I—]Efi' 1 - Lathe Face - [WCS: TOP] - [Tplane: LATHE UPPER. LEFT [TOF] 1]
Parameters
T0101: General Turning Tool - 0D ROUGH RIGHT - 80 DEG.
..... Geometry -
- Toolpath - 5.7K - T.NC - Program # 0
ﬂ pdate stock
=-fF* 2 - Lathe Rough - [WCS: TOF] - [Tplane: LATHE UPPER LEFT [TOF] 1]
Farameters
T0101: General Turning Tool - OD ROUGH RIGHT - 80 DEG.
----- Geometry - (1) chain(s)
E Toolpath - 13.8K - T.NC - Program # 0
ﬂ Update stock

P

[

Hinh 6.9. Quan li cac thao tac
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Chuong VII
UNG DUNG CHO MAY PHAY (MASTERCAM MILL)

7.1. Lua chon dung cu cat.
+ Chon mdy: Vao Machine Type > Mill > ... 3 — AXIS HMC .MMD

(may phay CNC dung 3 truc)
+ Tao phoi gia cong: Vao Tool paths > Machine Group 1 > Properties

> Generic Mill > Stock setup.
Xuat hién bang Machine Group Properties

WLt Grov P i q : )
laLinne Juup Frapen E‘ I

Fles | Tocl Setings  Stock Setup | Safaty Zone |

Slock View

B3 | frar
Shape
(= Fectangular CoSold i
I Cylrdiical " Fe | | _]
Hodie
®x Oy O

[v Display v ¥
¥ Fisereen z500 3300
i
& Wirs Frame r/ i l A \‘]
" Solid St e TR
3 < :

[ i < 25
T > N ey

Stack Unigir Aéx‘:“f e i \\[ 7

n vicw bt ‘~‘\ i TR e s oo
coordnales . * -
TR TR e \l‘

% [0 AR

¥ [on

s 053 Sckeot comera... Ecunding bex | MNCI =denta |

[E]
x| 2

Hinh 7.1. Tao phoi gia cong

+ Chon bé mit gia cong: vao Toolpaths > Surface Rough >

Rough Pocket toolpaths, chon toan b bé mit gia cong.
+ Chon dung cu gia cong: Dao End Mill (dao phay ngon)
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Cac. Spe=ciTexd
S ava b ibnan. .

i

Calz. Sp=ed/Fezd 1
Savetc liorary. .

Dl o Tendl - B bine Grog 1

Erdril” Flzt "0l 7ze jPalan’chcl:z: Zncrill Flat 1T-|n| Tupe | 3aramr=h=m]

1~ Lapable ot —
£ Raugh
" Finizk
# Boty

o
=

¥

Erc Ml

Splor Wil BulHil Fazc M1l Had kil

=t

-
6

Arber Diameter
fice

MNueeal

21.J

Sulkidl  Tawkil Do il I

||| l n B Shoulder
Rzzmzr Bcrz Bar TapFRH TapLH j 120 L6
T T I .
Spol il ChJue O35k Lhizreter
2 U
Frotie- [
& A  Cuslom (e € Custani kel [0

|| %

v % 2]

Hinh 7.2. Binh nghia dao phay tho
7.2. Thiét 1ap cac tham so
Vao phan Surface parameters ddc khoang cach dao vdi bé mét chi tiét

Toolpath perameters  Surtace paramelers ] Jough paraneters 1 Pocked pzraneters ]

— [

S

Y

Ragen...

¥ a 15}.1}

 Pesohte ¢ Ircremental

F Uss )
¥ Metract.. ]2}.{}—
(¢ fkschte Ircremental
Fead plans... ]‘1{5—‘
(" Pbsohte % Ircremental

Tip conp

F =
k|

Stocklo lzave 2
on crive

(857

!’— (]

Stock to l=ave
on check

Tool corrainment —

Compensats to: {0
 Irsile & Cerrer ¢ Ousice
T adctionaloffest |00

]

[vi®|l 2

Hinh 7.3. Pat khoang cach gita dau dao va bé mit vat phay

Vao phan Rough parameters dit cac gia tri: Total tolerance: 0.05 va
Maximun stepdown: 0.5. Muc Cut depths dat gia tri Adjustment to top cut: 0.2
va Adjustment to other cut: 0.0
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Surfacz Rougn Mocker

cobarh sarameters | Sirace parameers  Roush pa=mets® | ucke: parmmeess | 1 abeel e

B l-rommenla

Ertry octore ezl dacth | zapi-
[Jrp—, 05 ! o .
| = Sriry - Famp ™ Fooop oz cw o man stepzosn
aorum stepdawn: 15 [ Uty i A Zopks IU.U Aduzment o0z U uz
[~ Pung Ize comanmant bo_ndary Madmundzpeh IZU o Aduzment o ko ok :U a
& e . it =
s i B T futo detee: s inbion processing, I Sz deeot ks [men zrzezsshg)
Dztze:far
[ -
Cited depihi..
[ dephe
| e e R R e e P
Fielative to “in - s I 7 |
r Feru Cldeple.. e R e i _W_l K| 2

Hinh 7.4. Dat gia tri chiéu sau 16p cat

Vao phan Pocket parameters chon kiéu chuyén dong cia dao 13 Parallel
Spiral va dat cac gia tri: Stepover percentage: 50 va Stepover distance: 16

Surface Rough Pocket E

Toolpath | Surface | Rough Pocket I

Cutting method ~ Parallel Spiral

4 ] »

Roughing angle:

[T Usze quick zigzag

Constant G| CRTEl  Parallel Spiral,  High Speed True Spiral One Way
Overap Spiral Clean Comers
4 [ | 2
Stepover percentage: |5ﬂ-ﬂ' [T Miriimize taal burial
@ ofdiam. " offlat
Stepover distance: 160 [~ Spiral inside to outside High Speed

~ Overide Feed Speed
[T Feedrate

¥ Finish containment boundary

¥ Finish
Passes Spacing Spring passes Cutter compenaation
|1 0.3 0 computer L‘

-

I Spindle speed

—

Lead in/out.. T Thinwall.. |

[v] R |

? |

-1

Hinh 7.5. Kiéu chuyén dong ctia dao
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7.3. Lua chon vat li¢u.

vao Tool paths > vorify selected operations

38 Master-am Mill FAfea hoe

r-Type  Taalpehs Gereer Setiegs Hrlp
9@l S0 2]

3 BIR AREE|T- G-@- FE- || IHHNAER -
e By A=W ey SR W MIEE - |
H=hsB-|la8E|la-2-L - offmas EFTETIEES [ A T =] 7 | Len S
il ey _=
Tortrr: | s
meslEan] — o
W ¥ B@ o
MEilwral S, J|
C H= Woears lvap Ziraancorncl
o e - T M

Wl Gecrmny - e |
Teclvth 5673 WL

e Lo
hop optiz 1t

[ Stepor celiian

[ stk Ieel vy

™ Sl dle el cpeieu

Wertbots
@ i | @
k l =
b B s g kel
Tecl#: 4
“relbay
130%

| %| 2

Guiew_Plares | 2] Bl D -| potriouses | ow||—— -] wis

Croups %

Hinh 7.6. MO0 phdng qua trinh phay
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Chuong VIII

UNG DUNG CHO MAY CAT DAY ( MASTERCAM WIRE)
8.1. Sir dung “Wirepaths” ,
- Chon may cat day: Vao Machine type > Wire > Chon loai may cat day

[-MachineType] Tcolpaths Screen  Art Settings Help

El:

(2 %-]

ﬁl il 3

Lathe 3
1 Wire 13
:i Router 3
i Design

Default

1 CAMCANKANCNC_MACHINES\AGIE GENERIC AC123 4X WIRE MM.WMD

Manage list

Hinh 8.1. Chon may cat day
8.2. Cai dat cac tham so cho may cat day

Marhine fimap Frop=

Sl Vi
E o

Crpe
B el 0 Sl
4 Cyinerieal i Fie
losx
& Y z
7] Jispis
[F1Fe arwn

b r/ e \‘1
& Said ‘:_r /"J ._“‘ '-.__‘!
PR e el N
S N
A T T N
x ETET T
EET ]
z
5
|zeecomen.. | B
[LAMSuces [ Mioids [ AlDfes | dnsclectad |

[ Usz Mandns e

Lo |3 2

S Py Selis | Susk Ssuw

Emin name

Toolprhdirectoe CHUSIRIF 1AM WAk TUSTDCIKTO™,

Croup comment

Marrin: “ncipth Cnpw
Fi Feclaer |
Jesciption Denaz Wee DU
Fuen e e Dl il moem mne

okl JEFAJLLUUN SUL

Jnat T Mras SNIRPFOST S MPWRAL PR

Four ey

TE e 0nIRF O

e [k =Y s
Opermticn Ly
H cbcmaavincars

- [ifee MMLOTIRAT 043

Operatizn Defa ity
E Mrnat 4 0IRFIRS

e e MM.DCAULTS:

Tt ~vrmeeea 4 S Re
[ thilga

[ s moeie e b WS

e ezt I MY

[0 vyt o rmmaz s M
[T Custpur g i enmsmrenin b HE

v [®][ 7]

Hinh 8.2. Dat thong sb may

8.3. Cai dit ché dp cat

Wiregaln Cancai I

e e T e
S

wott Teeied Thsed

A

ey 1]

- dabed

 Neveiss

D0l 2e'ope szbe Cirgreded
[# =stonieseacu: - rer, F
S ki i ziene 40 )
S pwzien e
Ll Z-aend commior
o Tasi i I J7Arprsa ~rihn g

o
Haks 2b cusdl vecvs wih s e e dnhioe v g
Azl gl
! T
& e dundn L Reug
Hend odip
LEERE BUES HH
Sl Byl Fri
Cuts slier laz;
4 sl sisetas =] [
o shead 4

% (@]

2w

bk ang:

Tk on i
Lot shand i
Tl Iner

z

Al s

Hinh 8.2. Cai dit ché do cét
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8.4. Xac dinh toa do

[z
/N NS VY e
et
i F cht
3 51 Iz alparey
1 eigh —
E: Fzrid g
hanbe cht o
Ly s -
— W |1:>] __A'\ﬂllr -
LY aeiga:
o Lo brigel .
2 et Bl Y
Tazzr oF f F=tl | Aaslate
et
—& i Sasclale -
i e
— = =
o - edied
E =il = .
v RO %)

——
Wiirepuarh - Camtour

hid

s it
- - Pp— (a2
e T 0z06 O-ellap: oo
Comng: Az r
Haxlead zut uu
Tapa: oI
Sinfra ke ar
Tlagir opvine,
[# ah =uts o i et 1| i e Thied peirt
2y preticne | pon ] Fanid = M e
[# e s pmhien L i gk Tl - sy o o agam
= rrfied

b -dbd o (%] & [7]

Hinh 8.3. Xac dinh toa do
8.5. To chikrc cac cong viéc
Cac hinh thirc to0 chirc cong viéc:

Té chirc thuc hién gia cong san pham hoan chinh, bao gdm ca viéc 1ap

chuong trinh.Nén h1eu va tién h anh theo cic budc sau:
Buoc 1: lap ké hoach san xudt va 1ap trinh

-

1.Nghién clru ban vé dé xac dinh yéu cau gia cong ]

.

Lap ké hoach
san xuat va
1ap trinh 3.Phan tich phuong phdp dinh vi va kep ]

2.X4c dinh dung cu st dung ]

— | 4.Lap chuong trinh ]
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Budc 2: thiét 1ap

— | 5.Bat ngudn cho miy cong cu ]

6.Nhap chuong trinh vao may ]

-

7.Luu chuong trinh vao b ]

.

8.Lap dung cu va phoi 1én ]

-

9.Do va nhip vao gid tri b chiéu cao va ban kinh ]

10. Ra g4 phoi trén ban may dé xac dinh diém O ]

11.Patdiém0O |

12.Kiém tra chuong trinh bang cach chay khong cat

/ A A . . A < A \ < 5 5
L | 13.Kiém tra di€u ki€n gia cong bang cach ti€n h anh cat thtr. (stra
chuong trinh néu thay can thiét, chinh sura gia tri bu dao néu can
thiét)
-

Budc 3: san xuat hang loat:

- [ 14.Gia cong trong ché do ty dong ]

— [ 15.Hoan thanh san phim ]
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