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LO1 NOI PAU

Cung véi da phat trién cua dat nude trén con dudng doi mai, nganh co khi noéi chung,
nganh ki thuat ché tao noi riéng ciing dd c6 nhiing tién trién va dong gbp nhat dinh cho sy
phat trién chung.

Tuy nhién, khoa hoc ngay cang phat tl‘len khi nhitng phuong tién gia cong truyén
théng khong thé dap g duoc nhitng yéu cau cdng nghé thi mot giai phap mei trong
nganh co khi dugc dua ra 1a cong nghé CAD/CAM/CNC. Tuy trén thé gigi cong nghé
nay khdng con méi mé, nhung hién nay né van la giai phéap tét nhat cho nhiéu bai toan
cong nghé.

Do tinh &ng dung cao trong thuc té nén mdn hoc CAD/CAM/CNC duoc dua vao
mot trong nhitng mon giang day chinh trong nganh ki thuat ché tao cua dai hoc Béch
khoa TP.HCM. O truong voi su huéng dan tan tinh cua quy thay cé, sinh vién ching em
da tiép thu va duc két duoc nhiéu kinh nghiém quy béao vé céng nghé nay.

La mot phan quan trong trong qué trinh giang day, mdi sinh vién chiing em déu ty
lam mét bai tap 16m. Qua do, dua vao nhitng kién thirc da biét vé mén hoc, ching em c6
thé tu thiét ké mot quy trinh cong nghé dé hoan thanh mét san pham co khi bang céng
ngh¢ CAD/CAM/CNC. Bai tap 16n nhu la mot bai toan thuc té, ching em phai ty dua ra
nhiing phuong an t6i wu dé glal quyét. Tuy nhién, cung khong thé hoan thanh dugc bai
tap nay néu thiéu s huéng dan tan tinh cua quy thay cd.

Vi kinh nghiém chua c6 ( non kém ), nén c6 su sai s6t 1a khong thé tranh khoi,
chung em kinh mong quy thay cd xem xét bai tap va huéng dan chiing em nhiing phuong
an tt hon.

Hoan thanh bai tap mén CAD/CAM/CNC la 1a yéu cau bat budc ddi véi mdi sinh
vién hoc mén CAD/CAM/CNC. Trong qua trinh thuc hién em nhan ra duoc tinh hitu ich
cua bai tap nay gitp sinh vién cung ¢ nhing kién thirc da hoc va qua d6 ¢ nhiing kha
nang:

e Ung dung phan mém CAD dé xay dung md hinh 3D cua chi tiét can gia
cong.
e Sir dung phan mém CAM dé gia cong chi tiét da xay dung mé hinh 3D.

Em xin chan thanh cam on thdy Nguyén Vin Thanh da tan tinh giang day ciing nhu

huéng dan em thuc hién tét bai tap 16n nay.
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I. TAO MODEL - CHI TIET & PHOI

Chng ta sir dung phan mém Pro/E Wildfire 5.0 FO00

Céc budc thuc hién chi tiét s& dugce trinh bay ki ¢ phan | ( V& Chi Tiét) , mot s6
bude co ban s€ han ché trinh bay ¢ cac phan tiép theo

Chi tiét s& duoc tao theo yéu cau va phdi s& duoc hinh thanh khi lap day nhiing
phan di gia cong trén chi tiét .

1/ TAO CHI TIET

e Mo chuong trinh Pro/e > Set working directory dé chon thu muc lam
viéc

e Tao mot file m&i New > Part > Solid > dét tén file > ok ( Nhu hinh
ve ) :
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— Type — Sub-type
(0t Sketch @ Solid
@ [ Par ) Composite
@ Assembly ) Sheetmetal
Manufacturing (71 Bulk
Crawing Harness
Format
Report
Diagram
7| Layout
O [ Markup
Mame [trung| l

Commaon Name [ l

|«| Use default template

m Cancel |

> Tao khoi solid thir 1 : insert > extrude > sketch chon mat
phiang top > ok

e Dung cac l1énh vé& két hop ta dugc hinh nhu sau :

e Chon Done > ta danh vao kich thudc 16 nhu hinh :



1BE CUONG CHUONG TRINH BAIHOC

Ola EHd 1% 4 C

Placement Options Properies

e Chon Done ta duoc khéi solid
> Sau dé tién hanh tao khéi solid thir 2 :

Tao mit phang ao bang cach click vao nat plane trén thanh céng cu nhu
hinh :

- I A
/7 Plane

Diatum Plane Tool

Sau d6 chon mit phang song song véi mat phang can tao > nhan vao sé
hién 1én thong s6 khoang cdch can nhdp vao ( Khodng cach song song gifta

2 mit phang ).

Nhap vao ( 21mm ) ta dugc nhu hinh duéi ( chu y chiéu mii tén mau vang
thi nhap sé 4&m hay duong )
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{3 DATUM PLANE L= | e

Placement Displa].r'mI @

References g
SurtF5(EXTRUDE_1) Offset ;\/

e
Offset 9‘3

Translation | 2100 ¥ |

B =7
Gancel
=

J e T @ =

Tiép theo click biéu twong Extrude 1ap tirc khung sketch hién 1én.

Chinh lai mit phang can v& cho ding chiéu ( TOP ) . Click OK dé bit dau
Ve .

Click vao biéu twong Use trén thanh cong cu dé chon Pudng quan hé ( Bit
diém ) nhu hinh :

Create an entity from an edge.
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Click single chon dudng trén cung s& chuyén mau vang > Click Ok dé chon
xong ( nhu hinh dudi ) :

Sau khi sketch xong ta dugc hinh nhu sau :

Line (Reference)
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Click done tao khéi Extrude ( cha y chiéu dun nguoc chiéu ) > nhap sé liéu
vao nhu sau :

O3 |4k ~|[-22 | A C

Placement Oplions Properies

Click Ok hoan thanh khéi solid tht 2 ta dwgc khdi nhu sau :
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> Tién hanh tao khéi solid thir 3 va hole ( Extrude cit vit liéu ) khéi
solid thw 3

Tién hanh twong tu nhu trén ta ciing chon 1 Pudng quan hé nhu hinh :

Tién hanh v& va nhap kich thuéc ta dugc hinh dudi day :
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Sau d¢ tién hanh Trim nhiing doan ko can thiét dé bt dau khdi din ( nh¢ x6a Puong
guan hé ban dau néu khéng may sé bao 16i ) duoc hinh sau :

Sau khi chon Done > nhap kich thudc dun xong ( 3 mm ) ta dwgc khéi nhu hinh duéi day
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Tién hanh Hole cho khéi solid 3 vira tao xong :

Tién hanh nhu binh thudng. Lénh Extrude > tao mit phing sketch dé vé& va chon Puong
quan hé nhu cac budc trén ta duoc hinh
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Sau khi dd c6 Puong quan hé ( Bat diém ) ta tién hanh vé& trén mat phang d6 hinh dang
can Hole ( Extrude ) cua chi tiét dé tien hanh cat vat liéu :

Khi d3 c6 hinh dang phan can cit rdi ta x6a nhitng dudng quan hé hoic nhimg dudng
khong lién quan dé tien hanh cat vat liéu :

Chon cac thong sb nhu hinh :

O)a ] % [ C x

SETEIEL R TIEEE AL rFternwe Mateﬁal':
= U H

Khéi solid s& c6 hinh dang nhu sau :

1)
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Click Ok dé tien hanh cat vat liéu .

Sau khi xong khoi solid ltc nay :
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Khi duwroc khoi solid nhu trén ta bdt dau tién hanh bo cac canh cua khéi solid :

Click vao biéu tron Round trén thanh cong cu :

)

£
ﬁ Round

Round Tool

Nhap vao canh can Round hoic 2 mit phang chira canh d6 .
Nhap s6 liéu can Round (3 mm ). Vi sau nay céc canh khac s& 1ay theo kich thudc nay

Sau d6 tiép tuc chon cac canh con lai > dugc hinh nhu sau :
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Sau khi da chon xong nhan Ok dé két thac 1énh Round ta duoc :
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Tién hanh tgo khai solid 4 ¢ mgt bén : 7 ,
Chon mat phang vé sketch 1a TOP nhu hinh dé tao khoi dting hinh dang mong muon :

[ Sketch

Hacement]

Sketch Plane

Plane = SUFF5(E | Use Previous

Sketch Crientation

Sketch view direction | Flip |

Reference SurF5(EXTRUDE...

Crientation | Top v
' Cancel '_
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Chon dwong quan hé ( bat diém ) nhu hinh :

Bt dau tao khéi sketch nhu hinh dang yéu cau bang cac Iénh line, circle, trim, delete ...

Ta duoc hinh nhu sau :
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Click Done dé tao khéi Extrude .

Nhap kich thudc can Extrude vao nhu hinh :

O)o [fEH2z0 1% A C

Placement Options Properties

Sau khi nhap xong Click Ok dé hoan thanh Iénh tao khdi Solid 4 .

Khi d6 chi tiét can tao d4 xong va ¢ hinh dang nhu hinh :
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2/ TAO PHOI

L4p day nhitng phan gia cong trén chi tiét ta duoc Phoi :

Trong phan Extrude 2/ S2D0002 Click chuét phai chon Edit Definiton nhu hinh :



HO tro on tap

[DE CUONG CHUO'NG TRINH DAI HOC]

(1) TRUNG.PRT
----- EF RIGHT

----- EF FRONT
----- 2= PRT_CSYS_DEF
- Extrude 1

----- £F DT

=g Extrude 2

W) Extrude|  Edit

Create Driving Dimension AE

- Extrude 5
----- = Insert Here

Chon Done ta duoc :
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Luoc bo phan ranh d3 gia cong ta Click phai chudt vao Extrude 4 chon Delete :

- Extrude 1

- DTMIL
- Extrude 2
- Extrude 3 (
.:?I Roun Representation
W) Bruf  Delete
o Inserty  Group
Suppress
Rename
Edit
Dynamic Edit
Edit Definition
Edit References
Create Driving Dimension AE
Pattern...
Insert Here
Setup Mote
Info
Edit Parameters
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Sau khi hoan thanh ta thu dugc Phdi tir chi tiét ban dau . Luu lai tén 1a phoi.prt

II. CHON PUONG LOI GIA CONG CAC BE MAT CUA
CHI TIET
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1/ Panh sé mit gia cong va dinh vi :
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2/ Lap trinh tw cong nghé :

e Nguyén cong 1 : Phay mat 5. Mat dinh vi 1a mat 7, mat kep chat la
mat 1 va 8

e Nguyén cong 2 : Phay th6 va tinh ranh 3, mat dinh vi la mat 7, mat
kep chat la mat 1 va 8

e Nguyén cdng 3 : Phay thdé va tinh mat 4 , mat dinh vi la mat 7, mat
kep chat la mat 1 va 8

e Nguyén cong 4 : Khoan 16 2 mit dinh vi 1a mat 7, mit kep chit 1a mit
l1vasg

e Nguyén cong 5 : Phay tinh 16 2 mit dinh vi 1a mat 7, mit kep chit la
mat 1 va 8

3/ Chon phwong phap gia cong :

a) Nguyén cong 1 : volume Rough
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b) Nguyén cong 2 : volume Rough , Surface Milling
c) Nguyén cong 3 : Volume Rough , Surface Milling
d) Nguyén céng 4 : Drilling

e) Nguyén cbng 5 : Surface Milling

4/ Chon dao va tinh toan cac thong sé cat :

Ta sir dung tinh truc tiép tir trang Web : http://www.coroguide.com/ dé tra dao va tinh toan
thong so cat ( Nhé chu y don vi 1a Inch trong khi minh dang dung la mm )

Trong cac budc nguyén cdng & trén, ta lan luot chon cac dao cho phay mit, thé tich va
phay surface.

Chgn dao phay mgt: trong trueong hop nay, ta chon dao c6 duong kinh 16n va cé nhiéu
insert dé cat duoc nhanh hon


http://www.coroguide.com/

1BE CUONG CHUONG TRINH BAIHOC

i Product RA390-080.J25.4-17H Close
Select informationtype Catalogue drawing
Download CAD drawing

Wiew CAD drawing
Catalogue drawing

Parameter Value
Weight 2.6698

Zc 8
Dc  3.1496
Zn 8
dmm i I
1 1.9685 1

Lambda_s 19.05
ap_max 0.6181
Max_rpm 14400
Insert_Size 17
Kappa_r u}

c

S80985.ipg

To download the drawing, right click on the link
and select save.

For PC users only

Sau d6 nhap cac théng sé vao tinh toan ra bang théng s cit



Workpiece material Cutting data recomm dation
National standard

IL.INI j Cutting speed (vc): Iﬁﬁﬁ ft/min
|83'5

Spindle speed (n):

Denomination . Hardness rpm

Ic45 j W |185 HB Feed speed (vf): |134 Inch/min

Coromant grades

|1{}25 'I

Cutting power for remowal of chips (Pc): HE

|1.2
Metal removal rate (Q): I'I.ﬁ Inch3/min
I?ﬁ

Parameters (choose either fz, hex or hm) Cutting torgue (Mc): Ft Ibe

; Feed per cutting i Maximum chip Average chip
“edge (fz): thickness (hex): thickness (hm):

IG.GZ{] Inch Iﬂ.ﬂZﬂ Inch Iﬂ. Inch
Cutting diameter (Dc): |3.1496 Inch
Lead angle: ("ljf)

I—
Mumber of effective edges (zc): I pcs
I—

18
0
8
Cutting depth (ap): 0.01 Inch
12
0.5

(=

=

=

Working engagement (ae): I Inch
Working engagement start (aei): I Inch

=< Back | = Metric ™ Inch Calculate |

(=

=

Chen dao phay Surface: dé cat duoc mit nghiéng dat chat luong bé mat tot, ta sir dung
dao cau:

i Product R216-10A16-050 Clos
Select informationtype Catalogue drawing

8] load CAD drawi

Vi?at-TCD;D |:|rav.-.-ingrElw“-“:I _dmm

Catalogue drawing

Parameter WValue
Waight 0.6724

*

Zc 2

D2 0.3937
12 B.2992
13 1.9685
l4 0.7874

dmm  0.6299
aIp_max 0.2286 ’
Max_rpm 15500 . 2
Insert_Size 3
Kappa_r 435
Zn 2




[DE CUO'NG CHUO'NG TRINH DAI HOC]

HO tro 6n tap

Sau d6 nhap cac thong sb vao tinh toan ra bang thong sb cat

File

Workpiece material
National standard

UNI -
Drenomination . Hardness
[c4s = # 185

Coromant grades

|1025 'l

Parameters (choose either fz, hex or hm)
- Feed per cutting & Maximum chip

i Working engagement start (aei):

HB

Average chip

"a’edge (fz): thickness (hex): thickness (hm):
0021 men  [00TT  1nen [0.005 " 1nch
i, Largest diameter over insert (D3): W Inch
Number of effective edges (zc): |2— pcs
‘i, Cutting depth (ap): W Inch
i, Working engagement (ae): I{'H— Inch

I{11 Inch

Cutting data recommendation
Cutting speed (vc):

Spindle speed (n):

Feed speed (wf):

Cutting power for removal of chips (Pc):
Metal removal rate (Q):

Cutting tergue (Mc):

939 ft/min
I?{}Q Inch/min
|2.1 HP

I2-1 Inch3/min
IG-?— Ft Ibs

<< Back |

" Metric ™ Inch

Calculate |

Do toc do tinh toan ra qué cao, toc d6 quay ta chi chon Feedspeed:60 va

Spindle speed: 3000

Chen dao phay thé tich: Bé phay thé tich, dao phai vao cac khe hep, nén ta chon dao c6

duong kinh nho:
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[DE CUO'NG CHUO'NG TRINH DAI HOC]

i Product R3%0-018A16L-11L

Select informationtype Catalogue drawing
Download 20 model — -
Dovnload CAD drawing dmm
View CAD drawing
Catalogue drawing
Catslogue drawin 1 i | mﬂm
Parameter Value : : : :
Waight 0.6878 I"I 11
Zc 2 | I
Zn 2
Dc  0.7087 It 1k
dmm  0.5299 I : : L
12 S5.7087 I I
Iz 0.9843 .f2 .,,.-—\I_}—-.._..
Lambda_s 10.21 ,r""q.._..i : :
ap_max 0.3937 1k
Max_rpm 12200 e
Insert_Size 11 | / l-\ ’1
Kappa_r u} ;;.; “'
i
WD_rkpiece material Cutting data recommendation
i\lljtl\llclmal standard J Cutting speed (vc): |908 ft/min
Drenomination Hardness Spindle speed (n): |4-863 rpm
I C45 j = 85 HE Feed speed (wf): IQ? Inch/min
Coromant grades = = .
1025 Cutting power for remowal of chips (Pc): 0.3 HP

Parameters (choose either fz, hex or hm)
i Feed per cutting
“edge (fz): thickness (hex):

I{]'.O'I{]' Inch ICI'.{'H{]' Inch

Cutting diameter (Dc):

Lead angle: [I'IJY)

Mumber of effective edges (zc):

L Maximum chip

(e

(=

0
2

Cutting depth (ap): 0.01

-

Working engagement (ae):

(=

Waorking engagement start (aei):

(e

l—
l—pcs
l—

Average chip
thickness (hm):

I{]'-{}C"9 Inch
I{]'. 7087 inch

Inch

I0-3 Inch
Iﬂ--?' Inch

Metal removal rate (Q):

Cutting torque (Mc):

IC'--?' Inch3/min
|ﬂ-3 Ft Ibs

<< Back |

Chon miii khoan

' Metric & Inch

Calculate |
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i Product 880-D1200L20-02 Close
Select informationtype Catalogue drawing

Cownload 20 modsel - “2 .
Download CAD drawing
Wiew CAD drawing - L‘S -

Catalogue drawing

Parameter Value '-l—f4
weight 0.4189 ¥ EI f
Dc 0.4724 o
dmm 0.7874 Dc =~ - - - dmm
lis 1.5354 []' l.
=} 2.5029
I2s 1.062

l4 0.9449 .
JRFARL= 0Ty =i ]
Central_Insert 880-01..Cc 210203
To download the drawing, right click on the link
and select save.

RadialAdjust 0.0098
Oe_max 0.4921

For PC users only
ItemWeight 0.2

I11. GIA CONG BANG PHAN MEM PRO/E

1. Tao Manufacturing Model :

Pau tién ta tao manufacturing model bao gom chi tiét tham chiéu va phoi.
e Takhoi dong chuong trinh pro/e, set thu muc lam viéc tam thoi .

e File > new > Manufacturing, dat tén file Ia Giacong > Ok.



[DE CUO'NG CHUO'NG TRINH DAI HOC]

[ MNew E
Type Sub-type
= Sketch @ NC Assembly
] Part Expert Machinist
[[] Assembly CMM
(=] ﬂ, Manufacturing Sheetmetal
Crawing Cast Cavity
i Format Mold Cavity
[ Report Dieface
- Diagram Harness
£-] Layout Process Plan
[ Markup
Name Giacong]|
Common Mame
« | Lse default template
Cancel

e Insert > Rreference Model > Assemble > chon file chi_tiet.prt luu & phan
trén > Open > Automatic > Default > Ok > Ok. Nhu vay ta di dua chi tiét
vao hé toa to mic dinh. Tiép theo ta dwa phdi tao sin vao

Automatic  + | [ 7|

roperie "I""':' 'T':“ E

= Male
3 Mign
5 plingert
= = Coord Sys
& Tangent
__,l"F'r|1 On Line
[ |Pnt On Srf
(4 Edge On S
By Fix
P I

Ly
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e Insert > Workpiece > Assemble > chon file phoi.prt d tao & phan trén > Open
> Automatic > Default > Ok > Ok . nhu vay ph6i va chi tiét tu dong duoc ghép
véi nhau véi cuing hé toa do tham chiéu.
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Ké dén ching ta thiét 1ap nguyén cdng, gom chon may, chon géc O, va mit phang IUi
dao.
e Steps > Operation > xuat hién cira s6 Operation Setup > & NC Machine chon 3
Axis. Ta da chon may 3 truc.

e Machine zero > Coordinate System > chon géc 0, d6i chiéu dé dugc hé toa do
Oxyz hop Ii.

e Surface chon mit phang 10i dao > Ok
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Nhu vay ta di tao xong Manufacturing Model. Luu file lai. Luu y rang d6i khi ta can
dinh nghia lai goc O coordinate system va mat phang lui dao Retract

2. Gia congmat 5 :

Mo file Giacong.prt da tao & buéc trén. Mat 5 1a mat phang can phay sudt nén ta chon
Volume Rough.

e Steps > Volume Rough > ta chon kiém vao Name, Tool, Volume > Done > khai bao
dao nhu da chon & muc trén > OK > ching ta khai béo ché d¢ cat da tinh duogc o
muc trén > Ok

o Ta tién hanh dinh nghia lai gbc toa do gia cong va mit phang lui
dao Retract. Viéc lam twong ty nhu phan tao Manufacturing Model nhu
trén. Sau khi tao xong ta chon OK.

° Ké dén ta tién hanh tao Volume.
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Céch thyc hién tuong ty tao chi tiét va phoi ta dugc :
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Tao xong khdi c6 dang nhu sau :

Click Play path > NC Check cira s6 mgi mora :

Ctilu'rnize
Seq Info
Daone Sagq
Mesxt Sag
Quit Seq

Screen Play
ME Check
Gouge Check

Nhén play mau xanh dé xem gia cong :
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Q22222 - 29D

3/ Gia cong rénh 3( Phay Thé & Tinh):

Budc nay ta tién hanh gia cong phay tho ranh 3 sau d6 phay tinh lai 1 lan
nua .

Pé gia cong ranh , ta thyc hién 2 chirc ning Volume Rough va Surface Milling.

Pau tién ta dung Volume Rough dé phay pha. Ta ciing tién hanh khai bao thong s6 dung
cu cat va che d¢ cat trinh tu nhu nhitng phan trén, tién hanh dinh nghia lai goc 0.

Sau d6 dung Surface Milling phay tinh lai bé mit can gia céng :

Trinh tu thuc nhu cac hinh dudi day :
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Nhap théng sé dé tao khéi phay pha ( 20 mm ):

Xong ta duoc khdi hinh can gia cong :
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Chon Play path > screen play tién hanh gia cong thé sau d6 gia cong tinh nhu hinh :
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Customize

Seq Info
Dene Seq
Next Seq
Quit Seq

Tool Clearance Position Cutting Tool R

Display Speed

4/ Gia cong mat 4 ( Phay thé va tinh ) :

Tién hanh twong tw nhu cac nguyén cong 1 & 2 : Dung 1énh Volume Rough va Surface
Milling dé phay thd va phay tinh :

Trinh ty thuc hién :

Tao khdi volume dé gia cong :
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Khi d4 tao xong khdi thi tién hanh gia cong binh thuong :
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Click Play path > NC check hop thoai xuat hién tién hanh gia cong tho :

Sau d6 1am tuong tu chon lai thdng sb dé gia cong tinh :
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f

——
| BT

Teol Clearance.. Pasition Cutting Tool &

Display Speed

)

Slow

5/ Nguyén cong khoan 16 2:

Click Step > Drilling > Deep nhu hinh vé :

il Trajectory
B custom Trajectory
< Engraving
Hg Thread Milling
Drilling b | gn Standard
Autto-Drilling 3 Duﬁ.
; et [ Varisile Peck
e e #in Breakchip
[y Web
L3 - MILL VOLUME] % Counfersink
ue) AN Back

niE

Chon vao 6 Name, Tool, Coord Sys, Hole > Done .
Nhap théng sé dao khoan nhu tinh toan ban dau .

Xéc dinh va d6i goc toa do sao cho dung chiéu cua truc dao :
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_IDrigin Crientation |Properfies
Orient by
@ References seleclion

Selected CSYS axes

Use AOTMAF...

to determing X - Flip
Uge SurfFa(E...

fo project

Sau khi dting chiéu ta tién hanh tao phan gia cong ( Cac budc twong tu nhu trén ) :
Click Play path > NC Check > Play :
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— SN S 2 DN 2 | N —

Sau d6 chon Surface Milling dé tién hanh gia cong tinh ( Phay tinh ) 15 2
Click Step > Surface Milling :

T Re-rough
Local Milling ]

1L Surfape Milling
gl Pra11|§4||||ng

1k Finishing
e Comner Finishing
14 Pockefing

Sau khi nhap thong sb can thiét tién hanh phay tinh 15 2 :
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File View NCLFile
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Tool Clearancs. Position Cutting Tool K |

Display Speed

-

Slow

Sau khi theec hién xong tat ca cac phan can gia cong ta cho Play téng thé xem qud trinh
gia cong bang cach giz Click vao 6 thi 1 gizz phim Shift roi Click vao 0 cuoi cung dwoc
hinh sau :

Copy
Cut
Pasla
Delete
Lock
Unlock

Cl Player

M ﬁﬁfx
Maching Simulation

Highlight

Click NC Check dé xem két qua .

Save File lai > Két thic qua trinh gia cong .



