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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin ¢ thé duoc phép dung nguyén

ban hodc trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1é€ch lac hodc stir dung voi muc dich kinh doanh thiéu lanh manh

s€ bi nghiém cam.

LOI GIOI THIEU
Thyc tap CAD/CAM CNC la mét trong nhitng modun dao tao k¥ nang chuyén nganh co khi
ché tao duoc dio tao chuyén sau vao nam cudi ctia chuong trinh hé trung cap va cao dang.
V&1 muc ti€u dao tao hoc sinh, sinh vién ¢6 k¥ nang tng dung su hd tro cia may tinh vao
thuc hanh gia cong co khi dap tng dugc cong viéc cua ngudi k¥ thuat vién co khi ché tao
phuc vu tai cac don vi san xuét, gia cong co khi chinh xac. Nhim dam bao cung cap day du
kién thuc phuc vu cho qua trinh thuc hanh tai xudng mot cach thuan ti€n va sat véi thuc té
nha truong, t6i da thuc hién cong tac bién soan gido trinh Thuc tap CAD/CAM - CNC phuc
vu giang day tai trudng, két hop véi dinh hudng méi cho céng nhan k¥ thuét trong thoi ky
cong nghiép hoa va hién dai hoa dat nudc. Gido trinh ciing xay dung theo hudng lién thong
v6i1 cac chuong trinh cao dflng nghé, dai hoc nham tao diéu kién va co sé cho nguoi hoc co
thé hoc nang cao sau ndy. Dé cuong gido trinh da dugc sy tham gia dong gop vy kién cia cac
chuyén gia dang giang day tai cac truong dai hoc, cao ding nghé ciing nhu cta cac doanh
nghiép tai hoi dong thong qua chuong trinh khung cho nganh dao tao cat got kim loai tai
truong. Trong cudn gido trinh nay t6i viét nhdm phuc vu danh riéng cho hé trung cip va cao
dang nghé dao tao nganh Co khi ché tao, tap trung vao tng dung phan mém CAD/CAM trong
viéc thiét ké mo phong va gia cong san pham co khi. Hoc sinh, sinh vién s& duoc tiép can
cong nghé ché tao san pham tir khau thiét ké dén viéc van hanh mdy gia cong san pham co
khi chinh x&c.
Gi4o trinh do gi4o vién giang day nhiéu nam ctia khoa Cong nghé Co khi trong nha truong
bién soan. Qua trinh bién soan gido trinh da nhan sy sy déng goép y kién chan thanh ciia Khoa
Cong nghé Co khi va Phong Ban lién quan trong nha truong. Tuy nhién tic gia d c6 nhiéu
c¢b gang, nhung 1an dau tién bién soan gido trinh khong tranh khoi nhitng khiém khuyét nhat
dinh. T4c gia rat mong nhan duoc sy dong gop ykién ctia moi ngudi dé hoan thién gido trinh
hon nira. TP.H6 Chi Minh, ngay......thang 12 nam 2017
Xin chin thanh cdm on./. TAC GIA

Lam Dirc Sinh
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GIAO TRINH MO PUN THUC TAP CNC
Tén mén hoc/md dun: THUC TAP CAD/CAM - CNC
Ma mén hgoc/mé dun: 2103587
Vi tri, tinh chit, ¥ nghia va vai tré ciia mén hoc/mé dun:
- Vi tri: Hoc ky III (hé phd théng), hoc ky IV (hé co s6)
- Tinh chét: bay 1a mon hoc thyc tap chuyén nganh, mén hoc tu chon
- Y nghia va vai tro cia mo dun: la mé dun thyc tap chuyén sau trong nganh co khi ché
tao, ren luyén kién thirc k¥ ndng va thai dg trong gia cong co khi dic bi¢t ing dung su

hd trg cua cac phan mém CAD/CAM trong gia cong co khi chinh xac trén may diéu
khién ty dong CNC

Muc tiéu ciia mon hoc/mo dun:

- V& kién thirc
Trinh bay duogc quéa trinh 1ap trinh gia cong chi tiét bang phan mém
CAD/CAM
Phén tich duoc cac chu trinh hd tro gia cong ctia phan mém CAD/CAM
Trinh bay dugc qua trinh két ni may tinh voi may CNC

- Vé k¥ nang:
Thiét ké duoc chi tiét bang phan mém CAD/CAM
Lap duoc chu trinh gia cong chi tiét trén may tinh bang phan mém
CAD/CAM
Xuat duge chuong trinh gia cong thanh ma G code
Chinh stra dugc chuong trinh phu hop véi may tién CNC, phay CNC
Truyén dugc chuong trinh tir may tinh sang may CNC va nguoc lai
Tién dugce chi tiét co hinh dang phurc tap trén may tién CNC duoc lap trinh
bang phan mém CAD/CAM dat d6 chinh xac dat cip 8 - 6, 40 nham dat
Rz20-Ral.25
Phay dugc bién dang phic tap 2D, bé mat 3D dugc lap trinh bang phan
mém CAD/CAM dat do chinh xac dat cdp 8 - 6, d6 nham dat Rz20-Ral.25
Van hanh may CNC an toan, chinh xéac
Xt Iy duoc cac su cb phat sinh trong qué trinh gia cong trén may CNC.

- V&€ nang lyc tu chu va trach nhiém:

Khoa Cong nghé¢ co khi



Rén luyén tinh ky luat, kién tri, can than, nghiém tac, chi dong va tich cuc
sang tao trong hoc tap.

Hinh thanh tac phong cong nghiép

Khoa Cong nghé¢ co khi



Chuong |: Lap trinh gia cong tién CNC

CHUONG I: LAP TRINH GIA CONG TIEN CNC

1. Muyc tiéu: o . .
+ Thiét ké duogc chi tiét bang phan mém CAD/CAM

+ Lap duoc chu trinh gia cong chi tiét trén may tinh bang phin mém CAD/CAM
+ Xuat dugc chuong trinh gia cong thanh ma G code
+ Chinh stra dugc chuong trinh phu hop vdi may tién CNC
+ Truyén dugc chuong trinh tir may tinh sang may CNC va nguoc lai
+ Tién duoc chi tiét c6 hinh dang phirc tap trén may tién CNC duoc lap trinh bang phan
mém CAD/CAM dat d6 chinh xac dat cip 8 - 6, @ nham dat Rz20-Ral.25Truyén dugc
dir ligu tur
+ Van hanh may CNC an toan, chinh xac
+ Xur Iy duoc cac su ¢d phét sinh trong qua trinh gia cong trén may CNC.

I. Giéi thiéu phan mém Creo parametric
Creo hay Pro/Engineer c6 1& 1a mot trong nhitng phan mém d6 hoa 3D k¥ thuat xut
hién sém nhét tai Viét Nam. Ad bit dau 1am quen vé6i Pro/Engineer qua phién ban Pro
2000i vao khoang dau nhirng nam 2000. Tinh dén thoi diém nay, Pro/Engineer da phat
trién qua rat nhiéu phién ban, trong d6 phai ké dén mot s6 phién ban cé tinh chat budc
ngodc nhu Pro Wildfire va gan ddy nhat 13 phién ban Creo.
Rat nhiéu tinh ning mdi di dugc cap nhat va nang cap qua ting phién ban gilip cho
cong viée ctia ngudi thiét ké ngay mot thém nhe nhang hon.
Vi dinh hudéng Creo la phﬁn mém d6 hoa k¥ thuat phuc vu cong viée thiét ké, 1ap trinh,
tinh toan va mé phong trong hdu hét cac nganh cong nghiép trén thé gidi nén PTC phat
trién Creo thanh nhiéu modul riéng biét nham hudng tGi timg phan khic ngudi ding
khac nhau. Mot s6 module dién hinh trong phan mém Creo phuc vu cho timg muc dich
khéc nhau cia nguoi s dung
Thiét ké san pham
Nguoi ding co thé thiét ké duoc tit ca cic san pham tir don gian bang cac cong cu:
Extrude, Revolve, Sweep dén phuc tap bang cac 1énh: Blend, Warp, Section Sweep,
Sweep Blend,...Hon nira, Creo 2.0 con hd tro thiét ké san phém theo tham sb dé tao mo

hinh céc chi tiét may tiéu chuan mot cach nhanh chéng. Ngoai ra ciing nhu cac phan

Khoa Cong nghé¢ co khi trang 1



Chuong |: Lap trinh gia cong tién CNC
mém 3D khac, Creo 2.0 cho phép chinh stra lai thong s thiét ké trong timg budc va cap
nhat ty dong cho cac budc tiép theo.

— - oo-e

P By PN
SanpuaGReTnl e

Why waste time
converting CAD data?

‘ i 3 Globa
Started A ubscrz on Sup&o

= X

W . "
" O

Thiét ké khudn

Creo 2.0 mo phong cac qua trinh ldp khudn va tach khuon tao san pham. Sau khi thiét
ké xong chi tiét mau, Creo 2.0 cho phép ching ta tinh toan do co rut ctua vat liéu, tu
dong thiét ké hinh dang 16ng khuon cho chi tiét mau va mé phong qua trinh tich khudn
v6i chire ndng Mold Cavity.

Lap trinh gia cong CNC
Véi sy hd tro ciia phan mém Creo 2.0, viéc lap trinh gia cong CNC that sy linh hoat

hon va d& dang hon, ngudi dung c6 thé lya chon nhiéu kiéu Phay khac nhau dé gia cong

Khoa Cong nghé¢ co khi trang 2



Chuong |: Lap trinh gia cong tién CNC
ra chi tiét: Profile, Pocketing, Face, Roughing, Reroughing, Finishing va khic chir bang
Engraving. Nguoi dung ciing c6 thé Tién mit ngoai, mat dau, tién 13, rinh, ren,...trén

cac bé mat tron xoay mdt cach dé dang.
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M6 phéng dong hoc (motion) va dong luc hoc (simulation)

Véi chirc nang mo phong dong, Creo 2.0 gitip ngudi dung lap rap cac chi tiét thanh 1
san pham hoan chinh, sau dé tao cac khép nbi gitra cc chi tiét gitip cho mé hinh c6 thé
chuyén dong. Ngoai ra, Creo 2.0 con c6 kha ning kiém nghiém tGng suit, chuyén vi,
bién dang tuyén tinh va phi tuyén, xac dinh va dy dodn kha nang phé hay vat li¢u.

e B Vew Weart e Peewl (e Peimdaw

D GBS X NN L O Trnemes -

Xuat ban v& 2D
Ciing nhu cac phan mém v& khac, Creo cung cap module tao cac hinh chiéu dung, bang

hay canh,... tr m6 hinh 3D cua chi tiét. Ngoai ra phan mém con cung cap cac ki hi¢u

Khoa Cong nghé¢ co khi trang 3



Chuong |: Lap trinh gia cong tién CNC
c6 san nhu d6 nham, cac ki hiéu dung sai hinh hoc va vi tri,... diéu do khong nhiing
g6p phan 1am ban v& tré nén dep hon, sang stia hon ma con giai phong strc lao dong con
nguoi.

—_ PO 9
. 1 f?\ '

2

—l-

" - »
am " B Y e "

I1. Thiét ké chi tiét tru tron xoay

2.1.  Giéi thiéu cong cu vé 3D chi tiét tru tron xoay

File » Home

2@ & ¢ ON

New Open Select Working Erase Not Model System Play
Directory Displayed Display Colors Trail File
Data Settings ¥ » Utilities ¥

New: tao doi tuong thiét ké moi.

Open: mé mét ddi twong san co.

Select Working Directory(*): thiét 14p thu muc 1am viéc, nham tranh viéc cac doi
tuong thiét ké khac nhau duoc luu 1an 16n trong cung mot thu muc, gay kho khan
trong viéc quan ly

Erase Not Displayed: x6a bd nhé tam ctia mdi phién lam viéc, Creo sé& tu dong ghi

nhé cac file tai 6 dia hé thong gay cham may.

Khoa Cong nghé¢ co khi trang 4



-Model Display va System Colors: thiét 1ap cac hién thi (néu can).
Vé phat sketch

2.2.

Chuong |: Lap trinh gia cong tién CNC

Trong thiét ké 3D, mot vat thé tir don gian dén phuic tap déu dugc xay dung tir nhitng

dbi twong co s¢ nhu diém, duong thing, duong cong... V6i Creo 2.0 nhimng d6i tuong

trén déu duoc xay dyng trong mot moi truong riéng biét goi 1a moi truong Sketch.

Dé truy cap vao moi trudng Sketch c6 hai cach:

- New / Sketch

N\

- Tir mi truong thiét ké Part, click biéu twong

Sau khi vao moi truong Sketch s€ c6 giao dién nhu sau

S200001 (Active) - Creg Parsmetric 2.0 |
. Shatch faalysis D o > 0
H(a e ek b & FE LT =B =
? ri.‘ k l":‘ 0 'Q'—“ ,/'_, & o ¥ = +\ = l -II L :
ol " O 5 Ty O T LeN =
> 0| 1 \ @O =
! r !.-n:,‘
&) oo
B aeooss
B b Py
&
> ¥ o " A
Sketch | | PO @
- o MW Daes Arm o S AT P N
7 [_j] k “‘ e - Qc 7 .. - +\= lw -] Cl )
Ocr " & & e L. reN W
File » Sketch Analysis Tools View
Teaii - i k i Centerline
i [ % Paint
Grid File Select
System - J—u Coordinate System
Setup * GetData Operations ™ Dratum
- Grid: Bat tat che do ludi.
Khoa Cong nghé¢ co khi trang 5



Chuong |: Lap trinh gia cong tién CNC
- Select: + Lua chon tirng d6i twong
+ Lya chon nhiéu ddi tuong
+ Chon tat ca ddi tuong
+ Thoat Iénh vé
- Centerline: V& duong tdm
- Point: Tao diém
- Coordinate System: tao géc toa do

Sketching: cac 1énh v& ddi tuong.

i, WA Line ¥ Tharc v A_Filet ~ I Offset i Centerline ~
:-r 1.-'
0 ] Rectangls = QE"iFEE * /" Chamfer * [ Thicken  Point
Construction i
Mode O Circle - A Spline T Text &) Palette > Coordinate System
Sketching

- Line: V& dudng thing

Céc 1énh mo rong (Click vao hinh tam giac nho):

+ Line Chain: V& cac duong thang lién tiép.

+ Line Tangent: V& tiép tuyén.

- Rectangle: V& hinh chir nhat

Céc Iénh m¢ rong (Click vao hinh tam giac nhd):

+ Conner Rectangle: V& hinh chit nhat nam ngang.

+ Slanted Rectangle; V& hinh chit nhat nim nghiéng

+ Center Rectangle: v€ hinh chir nhat vdi mot diém tam va mot diém géc
+ Parallelogram: V¢ hinh binh hanh.

- Circle: V€ duong tron.

Céc 1énh mo rong (Click vao hinh tam giac nho):

+ Center and Point: V& dudng tron tir mgt tdim va mat diém c6 trude.
+ Concentric: V& duong tron déng tim véi duong tron cho trude.

+ 3 Point: V& dudng tron qua 3 diém.

+ 3 Tangent: V& duong tron tiép xtic véi 3 duong thang.

- Arc: V@ cung tron

Céc Iénh m¢6 rong (Click vao hinh tam giac nhd):

+ 3 Point/ Tangent End: V& cung tron qua 3 diém.

+ Center and Ends: V& cung tron théng qua tim va 2 diém.

Khoa Cong nghé¢ co khi trang 6



Chuong |: Lap trinh gia cong tién CNC
+ 3 Tangent: V& cung tron tiép xtc voi 3 dudng thang.
+ Concentric: V& cung tron déng tAm.
+ Conic: V€ duodng conic.
- Ellipse: V& duong elip
Cac 1énh m& rong (Click vao hinh tam giac nho):
+ Axis Ends Ellipse: V& elip qua 2 diém trén elip.
+ Center and Axis Ellipse: V& elip bang cach chon tam va 1 diém.
- Spline: V& mot dudng cong bt ky
- Fillet: Tao dudng bo goc
Céc Iénh m¢6 rong (Click vao hinh tam giac nho):
+ Circular: Bo goc bang cung tron nhung van dé lai goc dang nét dut.
+ Circular Trim: Bo géc bang cung tron.
+ Elliptical: bo goc bang elip nhung van dé lai goc dang nét dut.
+ Elliptical Trim: Bo goc bang elip.
- Chamfer:Vat goc.
Céc 1énh m¢ rong (Click vao hinh tam giac nho):
+ Chamfer: Vat goc nhung van dé lai goc dang nét dut.

+ Chamfer Trim: Vat goc.

73N

- Text: Tao ky tu.
. £ A ni A ~ ||_—

- Offset: Tao doi tugng dong dang vai doi tuong ci.

- Thicken: Tao ra nhiéu déi twong méi dong dang. &

- Palette: Chén thu vién. E:'
Editing: Céc 1¢énh chinh stra.

Mormal

=S Loe W

Editing Constrain *  Dimension ¥ | Inspect ¥

FF by e K
r

_|_|

Modify: Chinh stra kich thugc. =#

- Mirror: Tao do6i xing.

Khoa Cong nghé¢ co khi trang 7



Chuong |: Lap trinh gia cong tién CNC

- Divide: Tao diém tach ddi tugng (tir mot doan thing tao thanh nhiéu doan

=
thanng nbi tiép). T

- Delete Segment: X6a nhiéu dbi tuong. = T

- Corner: Kéo dai cho 2 d6i tuong giao nhau. T

- Rotate Resize: Xoay, lay ti 1é. z
Constrain: Cac 1énh rang budce céc dbi tuong.
- Rang budc thang dimg I

- Rang budc nam ngang.
- Rang budc vudng goc. L
- Tiép tuyén. #
- Trung diém. Rt
- Trung nhau. i
1
- Béi xung. M
- Bang nhau. =
- Song song. /f
Dimension: Cac 1énh vé kich thudc.
- Normal: Ghi kich thudc.

OF
- Kich thudce gioi han béi chu vi. #

- Gdc kich thuéde.

—
- Kich thuéc tham khao. FE°

Inspect: Hién thi

- Hién thj d6i twong chong 1én nhau. &

- Lam no61 bat nhiing diém dau mut ho.

Khoa Cong nghé¢ co khi
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Chuong |: Lap trinh gia cong tién CNC

&

- T6 mau nhirng hinh kin. :

Céac Chirc Nang Thiét Ké 3D Co Ban.

Pé truy cap vao moi truong thiét ké 3D ta chon New / Part

+ Pat tén cho file tai muc Name.

+ Click bo chon tai dong Use default template-> OK

e hEDAREOE

Mame

=l

New

Sub-type
Layout (& Solid
Sketch () Sheetmetal
Part () Bulk
Aszzembhy Harness
Manufacturing
Drawing
Format
Report
Diagram
MNotebook
Markup

prt0o1

Common Mame

[wf Use default template

OK Cancel

Khoa Cong nghé¢ co khi
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Chuong |: Lap trinh gia cong tién CNC

Template

mmns_part_solid Browse...
Empty =
inlk=_harn_part

inlks_part_ecad

inlbs_part_zolid

mmnz_harn_part

mmns_part_zolid *

Parameters

MODELED_BY
DESCRIPTION

Copy associated drawings

0K Cancel

Tir thanh cong cu menu Model c6 thé thay cac chirc nang thiét ké cua Creo, trong d6
chuy dén 4 1énh co ban sau: Extrude, Revolve, Sweep, Blend.

2.3.  Cong cu dung khdi 3D tru tron xoay

a. Dwng khoi 3D véi Iénh Extrude
Lénh nay cho phép xay dung cac khdi dic bang cach dun mot tiét dién duoc xay
dung trén bé mat 2D di theo phuong vudng géc véi mat phang chia tiét dién do.
Dé thuc hién 1énh tao khéi bang phuong phap dun Extrude, click chon biéu tuong

Extrude -> xuét hién Dashboard

m = A.' 21651 v ¥ |: || @WC v X

PlaEementy Options | Properties

Tiép theo ta chon mit phing vé& phac bang cach:

+ Click chudt tryc tiép 1én mat phang can chon (Font, Top, Right)

Khoa Cong nghé¢ co khi trang 10



Chuong I: Lap trinh gia cong tién CNC

+ Tai menu Placement -> Define

Placement | Options | Properties

Sketch

1 | @Select 1 tem | Define.. |

T PRI
SHT

Define an Internal Sketch

Xuat hién ctra s6 tiy chon mit phing

Sketch X

Placement

b Sketch Plane

Plane Use Previous
Sketch Orientation

Sketch view direction  Flip

Reference

Orientation

Sketch | Cancel |

O T

Ré chudt chon mat phang chon Sktech dé vao méi trudng vE phac véi 2 truc toa do
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Chuong |: Lap trinh gia cong tién CNC

o | W ay : - " ' | Acun i 5 PO-0]
|
3 - w*T - =5 =] . ]
= E k y ) [ L) Z°r |0-0|.. LJ/ v X |
o O-Q-v -9 % e - R
- oo sie ratre N
[ v O-v R £ A N |
1 = B @ o o xRk
Wnde! Then _i .
) FRT000Y F§
£7 RICHT
£ v
@ I
S
|
|
, |
[ n “ v I
LS

PRTOSOT (Active) - Creo Pacaoetnc 2.0 |

*Luu y: Khi chon xong mit phang can vé phac Creo 2.0 s& khong ty dong xoay mit

phang vira chon vudng goéc véi tam nhin, dé hién thi mat phang vuéng goc ta chon cong

cu Sketch View trén thanh cong cu.

V& tiét dién bang cach dung cac 1énh Sketch Tool trén Dashboard.

* Luu y: Diéu kién dé c6 thé tao thanh khéi Solid 14 tiét dién phai kin diéu nay duoc thé

hién qua cong cu (mic dinh d3 dugc chon) sé ty dong t6 mau nhing tiét dién kin khi

ta két thiic cac 1énh Sketch, néu tiét dién ho s& bao 15i khi két thiic 1énh qua giao dién

Extrude.
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Chuong |: Lap trinh gia cong tién CNC

- TOP

PRT_CSYS_DEF

Chon v OK dé thoat giao dién Sketch tro vé Extrude tién hanh dun khéi Solid.

O] felmw #% 72 C (S 7 6o v X

Placement | Options | Properties
BB m Q& @ a,rc
Model Tree "]ﬁ X ‘ﬂ v

[J PRT0001.PRT
/7 RIGHT
£7 TOP
/7 FRONT
2%« PRT_CSYS_DEF
& Insert Here

7 3¢ ’
» ) *Extrude 1 0P

ection 1
_Ch":S‘DEF

Siud

Tai giao dién Extrude, mat phang vé phéac vira tao s& tw dong dun thanh khéi Solid, dé

datkich thuéc mong mudn co thé nhép kich thudce bang 2 cach:
+ Chinh stra truc tiép trén khdi Solid bang cach click dup chudt vao sé ién thi kich
thudce,nhap kich thudc mong muén.

+ Tai thanh Dashboard, nhép kich thudc vao 6
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