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PHAN II : THIET KE VA GIA CONG HINH HOC 2D
CHUONG I

CO SO XAY DUNG HINH HOC 2D
MUC DPiCH:

1. Hiéu duogc cic 1énh v& 2D nhu: LINE, ARC, RECTANGLE, CHAMFER,
SPLINE, ELLIPSE, POLYGON va LETTERS
2. Luyén tap sir dung menu creat dé xay dung mé hinh hoc sb ciia dbi twong gia cong.

Xay dung cdc phan tu hinh hoc ¢6 st dung co s& 1énh creat. Hinh 2.1

2.1 Menu khéi tao (Create menu) Solids. ¥form Machine Type  Toolp

Paltt 4
s 1. 2 1A 2 A AT Li r
MastercamX quan Iy cdc Iénh dé xdy dung m6 hinh A'”E ;
. re
hoc s6 trong Menu Create. Eilet 1
. 2 Chamfer k
2.2 Point (Tao Diém) Spline ,
Curve ¥
A . e R cA 2 ~ e R N
Lénh point dugc bi€u hi€n vd6i dang (+). Nhitng di€m nay Surface r
dugc st dung nhu 12 diém chuin cho cdc ciu tric hinh hoc Brabtng r
khac khi ma chung ta can. 3] Create Rectangle...
i
W S 5 oo ronponnon, |1 Code Rt g
Line »
e b ‘“ﬁ.‘ Create Point Dynamic. .. O GreatePalgen,
Fillet b #+ Create Point Node Points 3 S RIRe
Charnf ] iral. ..
- l..am & I "l Create Point Seament. . @ At
pline '
Create Helix...
Curve 3 +/+ Create Point Endpoints %’ el sl
Surface ¥ @ Create Point Small Arcs... Prirnitives »
Drrafting k.
Hinh 2.2 L Create Letters, ..

f; Create Bounding Box, ..

2 Create Solid to 2D Profile. ..

@ Create Relief Groove, .,

Chon Creat >point . tif @6 ban c6 thé nhin thiy bang lya chon
tiép theo cho menu Iénh cia Point.

j Create Skair Geometry, ..

@ Create Door Geomekry, ..
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9 N9 - 8
2.2.1. Creat — point — position hodc nhdp chon bi€u tugng :

b |Create Point Posikion, ..

Duing 1énh Position d€ tao ra cdc di€m trén mam hinh, ¢6 9 tiy chon sau d6 d€ ban Iwa chon

% |fesen -]y |[moae <] zlfon <] #@GE}\B\@ T
%

Toolpaths l % alids ]

Qrigin
@ Arc Cenker
\._'_ Endpoirit

E ) K >+"’ :\:;ers.eitiun
= = = +  Midpaoin
@J i = |- ,:i_ o
= Cp Cuadrant
@ —-I-I Mearest
ety _'L Relative
Hinh 2.3

Value (ZYZ) Nhap toa do

Origin Chon di€ém goc

Arc Center Chon diém 1a tam cta d Llrﬁmg tron, cung tron

Endpoint Chon diém cuoi cia doi trong vé don gidn

Intersec Chon di€ém giao ctia 2 doi tuong

Midpoint Chon diém gitta clia doi twong

Point Chon diém da ton tai

Quadrant Chon diém tai géc phan tw clia dudng tron

Nearest Chon di€ém nam trén d6i twong duoc chon

Relative Chon diém c6 vi tri tirong doi so v6i di€m khdc
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o

B

Nhap toa do Center Endpoint
X=3.0;Y=3.0 P
Diem duge tao 1 /—\
- x—\
3.0 >
Géc @ Difm duoc tao @ )/V @
Intersec Midpoint Point

Chon 1 diem
di ton tai trudc

Last
“
_\h_

Chon ty déng
diem cuéi cling
dugce tao

Relative

X=23

Bicm di tén tai

bdn kin

A

Quadrant

-

Tao 1 diem tai difm
phan tv cung tron

Origin L
diem goc(0,0)
x

2.2.2 Creat >point >Dynamic hoic nhip chon bi€u tuong.

Tao ra cic di€m trén d6i tugng bing cich sit dung chudt hoic

di€m chia.

Cach tao:

Chon déi tugng nhu line, circle hoic spline

i :
_v:\+v@vrﬁv

# |iCreate Poink Dyynamic, ..

Dich chuyén trén ddi tugng va chon bing cach nhan phim trdi chudt (k&t thic nhan ESC)
hoic chon d6i tugng va sau d6 khi bi€t huéng dich chuyén thi ta nhap khodng cich va lugng

N e R A ~ e R A 2 .
offset tir di€ém dau dén di€ém can xac dinh:

Hinh 2.4

=

ol
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P ey
2.2.3 Creat > Point >Node point hoic nhin bi€u tugng i —rt
 |Create Paint Mode Paints

Goi lai nhitng di€m dudc diing d€ tao ra duong cong tham s6

Céch tao: Diém

___se=—_ __ chia

Tao ra 1 dudng cong tham s6 /" /«*“‘-\

Chon 1 dudng cong tham s&

Chi §:
1. Céc di€m d6 1a cdc di€m dung o T
dé€ x4c dinh dudng cong tham Dubng
SO cong

‘u do 131 5C Hinh2.5
2. Néu doi tugng chon sai quy tham so

cdc thi hé thdng s& bdo “try again”. Stt dung phim ESC d€ tho4t viéc chon.
2.2.4 Creat >point >segment hoic chon bi€u tugng \?"5’_ ,.+\+ - (He vy

Tao loat di€m doc theo ddi tugng vSi khodng cach bing create Point Segment... nhau
C4chtao: - Taora mdtddi tugng nhu line, arc, circle, fillet , hodc spline

- St dung chudt chon mdt ddi tugng di ton tai § trén

- Nhép vao s6 di€m can ﬂ“ = tao. ﬂ 053077 -

Hoic c6 thé nhap vao khodng cdch gifia cic di€m.

AN

)

Hinh 2.6




Lap Trinh Phay - Tién V6i MASTERCAM

| B B B, B e £ B
=
._’iCreate Foint Endpuiﬂts‘

2.2.5 Creat >Point >Endpoints hoic nhip vao bi€u tugng

Tao ra 2 diém dau cda ddi tugng dugce chon

Céch tao: - Tao ra mdt ddi tugng nhu line,arc,spline
- St dung chudt chon ddi twgng da ton tai § trén
- Chon Creat Point endpoints hodc kich chon Wl

Hinh 2.7

2.3 Line va thanh céng cu cua line:
Lénh line 12 1énh vé 1 dudng thing trén man hinh . Nhitng line d6 c6 thé 1a dudng
thing di'ng, name ngang hoic bat ky mot sy dinh huéng nao. N6 c6 thé dung dé xay
dung md hinh hinh hoc thé hién trong hinh duéi day.

Hinh 2.8
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Chon Creat > Line tir thanh menu bar ban sé nhin thdy sau day

3 Solids Xform  Machine Type  Toolpaths  Screen Seftings  He
L GRS W

A 3

s “. Create Line Closest

Fillet I o
Chamfar , | ¥ Create Line Bisect...

Spline p | I=* Create Line Perpendicular...
Curve ¥ |\ Create Line Parallel...

Hinh 9.9 Menu cua line

Trong menu nay c6 5 lwa chon dugc md td ngin gon sau day:

Mo ta lua chon tiép theo trong Endpoints
Endpoint Tao ra 1 line bing cach chi ra 2 diém
Closest Tao ra 1 line né dong cac doi tuong ké tiép
Bisect Tao ra 1 line chia déi géc tao bdi 2 duong thang giao nhau
Perpendicular Tao ra 1 line tiép xiic v6i cic cung hoic didng thing
Parallel Tao ra | line song song véi | dudng cho trude
= -
‘ ,-"-’ /,-_
( = ==
Hoqizalia Vertical - —
1 7 P
Perpeadcls Palatlel

o

7 Endpoims <\ ~ Bisect
Perpeadoel P
r

F
'\-.‘ ‘I
1 Chida i ; 1""\/
I i
P T by 4 .
# "\" B . PG & s
L 1
" Clozast
B Tangent

Hinh 2.10
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Mo ta lua chon eta line

Value (ZYZ) hoac pick chuot Tao ra 1 line bang cdach nhap toa do

Multi Line E Tao ra 1 duong thang lién tiep

Polar _@ 100 | é |00 »| | Tao ra 1 line bang cich nhap d6 dai va goc

Vertical E Tao ra 1 line thang ditng

; +-+{ Tao ra | line nim ngang
Horizontal : B

Tao ra 1 line tiép xic v6i 2 cung tron
Tangent i ' i

Cach tao:

x|[mamrs] vl ozl

¢ Creat >Line >endpoints > Value

Chi ra di€ém dau tién biing cdch nhap toa do Xva Y
ma chidng ta cAn tim va di€m thit 2 tuong ty di€m thi

nhat.

Hinh 2.11

L 2
% Creat >Line >Endpoints >Vertical +

Xéc dinh diém dAu tién sau d6 nhap do dai cin vée o 100 =l

Vi du: Hé thong bdo ta chon di€m thif nhat va ta chon di€m P1, ti€p theo
hé thdng bdo ta chon di€m thit hai va ta chon di€m P2 sau d6 nhip do dai,
chiing ta sé& c6 két qua nhu hinh:

¢ Creat >Line > endpoints > Horizontal """'l Hinh 2.12
X4c dinh diém dau tién sau d6 nhap do dai can vé E oo ol
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Vi du: Hé thong bdo ta chon di€m thi nhat va ta chon diém P1,
ti€p theo hé thong bao ta chon diém thif hai va ta chon diém P2

sau d6 nhap do dai, chiing ta s& c6 két qua nhu hinh:

¢ Creat >Line > endpoints > Multi_line E
X4c dinh di€m thi nhat: pick P1
X4c dinh diém thit hai: pick P2
X4c dinh di€m thit ba; pick P3
Ti€p tuc xdc dinh cic diém ti€p theo P4, P5,P§

Hinh 2.14

= [
% Creat >Line > endpoints >Polar H! 0.0 =l é e =
X4c dinh di€m dau tién :pick P1
Nhap chiéu dai doan thing: |, 50 <]

Nhép toa dd géc: [ [z50 =

Hinh 2.15

< Creat >Line > endpoints > Tanget
LAn lugt chon cac vi tri va doi S tuong ti€p xic.

Hinh 2.16
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Hinh 2.17
Lol e B v
, B L——
2.3.2 Create >Line > create line closest hodc nhap vao bi€u "lcreate Line Closest

tugne.
Tao ra 1 line ngdn nht déng cdc doi tugng gan nhau nhat.
Cachtao:

Tao ra 2 d6i tugng cn déng kin sau d6 kich chon bidu tugng ~+

Ti€p sau d6 chon 2 doi tugng vira tao ra

Hinh 2.18
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Ve R e

“create Line Bisect,..

2.3.3 Create >Line> Bisect hoic nhap vao bi€u tugng
Tao ra mdt duong line chia ddi géc tao bdi 2 dudng thing giao nhau.

Cach tao:

H w
Tao ra 2 dudng thang, sau dé kich chon ti€p sau do6 chon 2 doi tugng vira tao ra va

nhap do dai dudng thing cdn taora fiy| 200~ tir d6 s& xudt hién 4 dudng thing dugc
tao ra tif 4 géc khac nhau cia 2 dudng thing chiing ta kich chon dudng thing giff lai.

Hinh 2.19

2.3.4 Create > Line >Perpendicular hoic chon bi€u tugng *'E' e W

Ly
Create Line Perpendicular. .. ‘

Tao ra 1 line vudng gbc vdéi line, cung tron , spline va di

qua mdt di€m. Chiing ta sé& c6 2 lya chon:

e Point:taora 1 line vuong géc véi 1 line , cung tron, spline va di qual di€m.

e Arc:taora I line vudng géc véi mot line ti€p xtic vdi 1 cung tron di ton tai.
% Creat >line > Perpendclr > point

Taora 1 line vudng géc vdéi 1 line , cung tron, spline va di qual di€m.

Cach tao:

Tao ra mdt cung tron.

Chon cung : pick P1

10
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Xdc dinh di€m cudi : pick P2 _
Sau d6 nhap dd dai cda line can tao . @ |25-':| r

(r6i nhan enter )

Hinh 2.20

% Create > line > Perpendclr >Arc
Tao ra 1 line vudng géc véi 1 line ti€p xtic véi 1 cung tron di ton tai.
Cach tao:
Taora 1l cung tron va 1 line.
Chon 1 line : pick P1 kich chon bi€u twgng jﬂ

X4c dinh cung tron d€ c6 1 line ti€p xiic
téi:pick P2
Nhép d6 dai cta line vuéng géc:

= [0 =

( nhan enter ) chon line dé gitf lai: pick P3

Hinh 2.21

11
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e A 1 [ b ]

2.3.5 Create > line > Parallel hoic kich chon bi€u tugng L& :
I Create Line Parallel...‘

Tao ra 1 line song song vdi modt dudng cho trudc c6 d6 dai khong thay ddi. Ching ta c¢6 3 lva
chon : tao khodng c4ch giita 2 dudng bing chudt, bing cach nhap khodng cdch xac dinh ,tao

1 dudng song song v6i 1 duong thing va ti€p tuy&n véi mot cung tron.
Cach tao:

% Tao 1 line song song v&i mot dudng thang cho trude khi bi€t khodng cich giita ching
Tao ra 1 dudng thiang kich chudt chon dudng thing d6 : pick P1
Nhip khoang cich vao @ (50 | vachonhubng (=) hodc
kich chudt chon diém P2 ma dudng line cAn tao di qua. Sau d6 nhin enter

% Tao 1 dudng song song vdi 1 duong thing va ti€p tuyén véi mot cung tron.
Taora 1 line va mot cung tron .
Chon line d3 tao:pick P1 kich chon bi€u tugng /1

X4c dinh cung tron d€ c6 1 line ti€p xic tdi : pick P2 sau d6 nhin enter.

Hinh 2.22

12
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Bai tap vé line : cdc ban c6 ging luyén tip bing cich st dung hét cdc tiy chon clia

phin nay nhé.

121

78

129

13
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2.4 Arc Cung tron va thanh cong cu cua cung.
Lénh arc thudng dugc diing d€ tao ra cdc cung tron hoic dudng tron .MasterCAMX
cung cAp 5 phuong phip d€ tao ra cung tron va 2 phuong phap dé vé duong tron.

Hinh duéi chi ra cho ta thdy vai vi du vé cdc cung tron va duong tron ma chiing ta sé

hoc trong chuong nay.

Hinh 2.23

Trong MatserCAMX cdc cung tron va dudng tron dudc tao ra bing cdch st dung 1 s6 tiy

chon menu Create >Arc ban s€ tim ra dugc thanh cong cu ctia cung .

Solids Xform Machine Type Toolpaths Screen  Settings He

% |2ess | @-

SRR e T

_ (" Creats Circle Edge Point...
Fillet 3

(¥ Create Circle Center Point...

Chamfer 45

. ,“_’5‘1 Create Arc Polar...
Spline 4
Slieva v " Create Arc Polar Endpoints. .
Surface ¥ i': Create Arc Endpoints...
Drafting b 1# Create Arc 3 Points..,

i Create Rectangle. . | Create Arc Tangent...

Hinh 2.24

14
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MBb ti ngin gon cho mdi cong cu dugc thé hién trong bing dugi day:

Arc option Description [y

Circle Edge | Tao ra dudng tron khi biet 2 diem va ban kinh
Point

Circle  Center | Tao ra dudng tron khi biét tam va cdc théng so khac
Point

Arc Polar Tao ra | cung tron bang cach st dung hé toa do cuc

Arc Polar | Tao ra 1 cung tron khi biét 2 diem dau, ban kinh va géc chan cung
Endpoints

Arc Endpoint Tao ra 1 cung tron khi biét 2 diém dau va duong kinh hoidc ban kinh
Arc 3 Points Tao ra 1 cung tron khi biét 3 diém

Arc Tangent Tao ra 1 cung tron ti€p xiic vdi cac do1 trgng khac

M C IR e =

_._—I-
L) | ]T'II'I o T o Tl

2.4.1 Creat — acr — Arc Polar hoic kich chon bi€u tugng : = [Create arc Polar...

Tao ra mdt cung tron bang cdch sit dung hé toa do cuc. Trong MasterCAMX ¢6 3 tiy chon :

% Tao ra mOt cung tron bing cich dua ra
tam, ban kinh , cung bit dau va cung k&t
thic. C4c cung d6 dugc nhip t ban phim.
Céch tao: nhdp toa do tam 0.0
Nhap bankinh:8.0 (3| [f0  +]
Nhap géc bitddu;30 |[& o0~

Nhap géc két thic : 280 [ [800° |

Hinh 2.25
% Tao ra 1 cung tron bing cich dua ra tAm, ban kinh , cung bét dau va cung két
thic.cdc cung d6 dugc nhap bing cach pick chuot.

15
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Cach tao:

Nhép toa do tdm : pick P1
Nhép ban kinh : 8

Nhip géc bit dau : pick P2
Nhap cung két thiic: pick P3

Hinh 2.26

< Tao ra mot cung tron ti€p xic vdi 1 cung tron bing cdch dua ra tim, d6i tuong tiép
xtic ,cung bit diu va cung két thic.
Cach tao:
Tao ra mot cung tron (chinh 13 d6i tugng can ti€p xic).
Nhap géc bitddu:30 |4 [{ =
Kich chon _j’} sau d6 chon cung tron cin
ti€p xiic.
Nhip toa d6 tAim clia cung can tao : pick P1
Nhap géc két thic . |29 [2#00 +
Chiing ta c6 thé thay d6i chiéu quay clia cung
biing cich kich chudt vao === hop

chiéu phui hgp.

Hinh 2.28

_i"_+_‘|:_. ‘_"F—ll.vf._vf_"
zl % Is.——_u g
2.4.2 Create >Arc > Arc Endpoints hoic chon bi€u tugng |Create Arc Endpoints..

16
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w» Tao ra 1 cung tron khi bi€t 2 di€ém va ban kinh. Trong trudng hgp nay cé 4 cung
tron dudc tao ra ching ta phdi chon cung tron cin thi€t bing cich kich chudt vao cung
tron dé.

Cachtao:

Nhip toa d6 diém dau tién : pick P1
Nhap toa do di€m thit 2 : pick P2
Nhip bdn kinh cung tron cin tao:
Chon 1 cung tron cin dit lai : pick P3

Hinh 2.29

% Taora 1 cung tron khi bi€t 2 di€m va ti€p xic véi mot ddi twgng khac.
Cach tao:
Tao mot dbi tugng can ti€p xic : nhu cung tron , dudng thing
Nhip toa d6 diém dau tién : pick P1
Nhip toa do di€m thit 2 :pick P2
Kich chon am chon d6i tugng cin ti€p xiic.

17
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Hinh 2.30 e =l nj' - i+"- - r_j

2.4.3 Create > Arc > Arc 3 points hoic chon bi€u tugng. -_ICreate Arc 3 Points,,

% Tao mdt cung tron biét 3 diém ( 3 di€m nay chiing ta c¢6 thé chon bing cich pick
chudt hodc nhap toa do tu ban phim)
Cach tao:

Nhip toa d6 diém dau tién : pick P1
Nhap toa do di€m thit 2 :pick P2
Nhip toa d6 di€m thit 3:pick P3

Luu y: 3 di€m khong dudc name trén
mot dudng thing.

Hinh 2.31

< Tao cung tron ti€p xic 3 ddi twrgng.

Cach tao:

Tao ra 3 d6i tugng can ti€p xic : nhu cung tron, dudng thing
Kich chon j }

Chon d6i tugng dau tién : pick P1

Chon ddi tugng thit 2: pick P2

Chon ddi tugng thit 3: pick P3

18
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Hinh 2.32

%vﬁvr'v,_l

2.4.4 Create > Arc >Arc Tangent hoic chon biéu tugng. “|Create Arc Tangent..

Tao ra mdt cung tron ti€p xic 1, 2, hoic nhiéu line hoic cung tron. C6 4 tuy chon sau

4 Qo

% Create > Arc > Tangent >1 entity hoic chon bi€u tugng. hgert L Bty

Tao ra mdt cung tron 180* tiép xiic v6i 1 ddi tugng da chon.
Cach tao:

Tao mdt line 1am d6i tugng

Lua chon d6i tuong ma cung tron ti€p xic :
pick P1

Chi r6 di€m ti€p xic : Pick P2

Lya chon cung tron : Pick P3

Nhiap bén kinh :

Luu y: trong vi du nay c6 4 trudng hop lua

chon , tly theo yéu cau cung can giff lai chiing ta sé&
chon cho thich hgp. Hinh 2.33

|
% Create > Arc > Tangent > Center line hoic chon bi€u tugng il_\fa;_l‘—\ngent Canterling

19
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Tao ra mot cung tron 360* tiép xtic vdi 1 dudng thing, tim name trén dudng thing khic.
Céch tao:tao 2 dudng thing khéng triing nhau.
Lua chon line ti€p xidc vdi cung tron: pick P1
Lua chon line chita tam duong tron: pick P2
Chon cung ma chiing ta lva chon : pickP3

Nhép ban kinh duong tron;

Hinh 2.34
| 1
Il D
< Create > Arc > Tangent > Point hoic chon bi€u [Tangent Paint

tugng
Tao ra 1 cung tron ti€p xtdc 1 ddi tugng va di qua 1 di€m
Cach tao:
Tao 1 line hodc 1 cung tron.
Lura chon di€m sé ti€p xiic vdi cung tron: pickP1

Lua chon di€m ma cung tron di qua: pick P2

Chon cung ma ching ta lya chon.: pick P3

Hinh 2.35

Nhip bdn kinh ctia duong tron; 25.0 -

20
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Hinh 2.36

% Create > Arc > Dynamic hoic kich chon biéu tuong:

DyMamic Tangency

Tao mdt cung tron nhd hon 180%* ti€p xic tai diém chon trén ddi tuong dude chon, sit

dung hé toa dd cuc.

Cachtao:

Tao mot dudng thang.

Lura chon dudng thing sé ti€p xic v6i cung tron.
Lua chon diém d4u nim trén dudng thing ,clia
cung tron; pick P1

Lua chon di€m cudi cda cung tron: pick P2

(néu mudn chon chinh x4c di€m diu cili cung thi
sau khi chon dudng thing ti€p xtc thi 4n S va

nhép toa do chinh xdc vao ;

x|[zmas 5] y|[arese] z|fo =

2.4.5 create > Arc > Circ Center Point hoic chon biéu tugng :

Tao ra dudng tron khi bi€t tim va ban kinh.
Cach tao;

Nhip toa d6 diém tam; pick P1

Hinh 2.37

Gﬁ,{mvf._vr—jv.

iCregte Circle Center Paint.,

21
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Nhap ban kinh |{(® [100  ~|hodc chon Z‘ doi tugng ti€p xic: pick P2 (enter)

Hinh 2.38

Fras - - -

|
o
2.4.6 Create > Arc > Circ Edge Point hoic chon bi€u tugng: Rreate Circle Edge Point...

< Tao ra dudng tron di qua 3 di€m kich chon g , 3 diém nay khong dugc
nim trén mot dudng thang.
Cach tao:
Nhip vao di€m diu tién ; pick P1
Nhap vao di€m thit 2; pick P2
Nhip vao di€m thit 3 ; pick P3

Hinh 2.39

e
o
T

% Tao ra dudng tron di qua 2 diém .
Cachtao:

Nhip di€m dau tién ; pick P1

Nhap di€m thif hai ; pick P2

Hinh 2.40

2.4.7 Create > Arc > Polar Endpoints hoic chon biéu tugng: Y eate Arc Polar Endpoints

22
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Tao ra mot cung tron khi biét 2 di€m diu , ban kinh va géc chin cung.

%
LR PR TPy 2. 2A 5 , A 2 i ﬂ
Chon di€m goc la di€ém bat dau cua cung chiing ta can tao :kich chon L

3| Start point

Cachtao:
Nhap vao di€ém gdc: pick P1

Nhép vao bén kinh : & [1580 =]

Nhap géc bit dau clia cung: é;] [T

Nhép géc cudi cing cia cung: <3 [1380 7]

Hinh 2.41

%
Chon di€m gdc 1a di€m két thiic cla cung chiing ta cin tao kich chon. Eﬂg hoint
Nhap vao di€ém gdc : pick P1

Nhép vao bén kinh : (& [150 =]

Nhap géc bit dau clia cung: Z od -]

Nhép géc cudi cing cia cung: <3 [1380 7]

Hinh 2.42

Bai tap vé cung va duong tron:

Céc ban hiy st dung cic 1énh vira hoc dé vé& cic hinh sau:
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Hinh 2.43

2.5 Fillet va thanh cong cu cita Fillet =8 Solids Xform  Machine Type Tnnlpaﬂﬂs Screen

Menu thi€t k€ cho I¢nh Fillet 12 o gl
Create > Fillet o v E HL A = | ol A
Tao ra 1 hodc nhiéu géc lugn cho 2 M i Fillet Entities... |
hay nhiéu ddi tugng bang cach dua Chamfer " |2 Fillet Chains... |
ra cdc tham so: mrine " -
2.5.1 Create > Fillet > Fillet Entities Hinh 2.44

Rl

Hoic kich chon bi€u tugng:
Tao ra 1 dudng lugn giita 2 d6i tugng: dudng thing , cung tron.

Céch tao:

Tao ra 2 dudng thang:

Chon va thay di tham s dudng lugn(ban kinh , géc va tily chon cit xén) néu can

thi€t. Trong d6 bao gdm
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|Nn:irm-:|

=

||r'|~.-'|:r=ac

=%,

||:irl:|l:

Q.

: Tao ra 1 géc lwon nhd hon 180° [%

Tac ra géc luon phia rong 1én hon 180°
Tao ra géc luon 14 dudng won

o ||:|l:nran:l: j -’-? :

- ﬁ Trim
ﬁ1"~Tn::u".l".ri|:r1
. @F =

Tac ra géc luon phia ngoai 1én hon 180°

: Ciit bo phin thira & géc luon cha 2 d6i nrong

: Giif lai phén thira & géc luon choa 2 d6i trong
: Whap bdn kinh gdc luon

Chon d6i tugng dau tién: pick P1

Chon ddi tugng thit 2: pick P2

M

Trim Trriim
Pz No Trim ! ¥
i e
Iriver 8
Mormol Normal
— _ 7
( | < Trm <\ sl
P el Mo Trm
Trin Mo Treim
I ' Iniverss
i (ire Cearonce
Hinh 2.45

2.5.2 Create > Fillet > Fillet Chains hoic kich chon bi€u tugng
Tao nhiéu dudng Iugn trén cic ddi tugng phu thudc 1an nhau trén mot 1dn diing 1énh.
Cach tao:

Tao ra cic line bing cach st dung 1énh line.
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thi€'t

Chon va thay d6i tham s dudng lugn( ban kinh.g6c va tliy chon cit xén ) néu cin

10.0 - ﬁ |.-’-'-.II Comers = D _?; |ND"TIEI| i _-\I' ﬁ ﬂ
N

Kich lyra chon chain . chon déi tugng dau tién: pick P1
Chon OK

Luu y :hdy chi y dén chiéu dich chuyén cia cdc d6i tugng dudc chon sau kich chon

nhiéu ddi tugng vi né c6 thé dnh hudng dén chiéu lugn clia géc luon.

Hinh 2.46

2.6 Chamfer va thanh cong cu cia Chamfer:

Solids Xform  Machine Type Toolpaths Screen 5

: LGN o e W
f Brc [ ] 1—III!: E[I %’ I*’I J_"J 3
Fillet A Al ik

m " Chamfar Entities. .
Spline 3

) iz Chamfer Chains. ..

[N = |

Hinh 2.47

Lénh nay dudgc ding khi tao ra géc vt gitta 2 dudng thing khong tring nhau véi cdc
gbc vat dudc dua ra.

Khi tao canh vit c¢6 2 khodng cdch vit cin thay ddi.
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Kho3 ang

/ ach thir hai
/
ach

~

=y

Khoan 12 ca
thir nhét

Hinh 2.48

Luuy:

% Lénh Chamfer dugc thé hién tuong tu nhu Fillet.
< DPé thay d6i khoang cach , chon Ditances, va chi rd khodng cich vat thi nhit va thit

hai. & >0 :lv R ?_ |1 Distance j li"_ F E]

Sau day la mdt vai vi du minh hoa

50, Trim Mo Trim ao | Trim Mo Trim
N 1
1listerce ‘ 1 Distarce 2 lictonce Z listance
SQET Trim No Trim S AN I No Trim
= 7 < \
] / %
- - Width
Distance/Ange ‘ Distarce/Ange Width ‘
Hinh 2.49

2.7 Spline va thanh céng cu cta spline
Trong MasterCAMX 1énh spline tao ra 1 dudng cong spline lién tuc, né di qua tat cd
cdc di€m dugc chon. Va c6 4 tiy chon clia dudng cong nay. Chiing ta c6 thé thay
ddi cdc thy chon nay. Tham sd ctlia spline dugc thay d6i mot cach linh hoat né dugc
gitt cho d&n khi di qua ti't ci cic di€m dudc di qua.
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Manual Dura ra bang tay tat ca cac diem cho dwdng cong spline

Automatic | Dua ra ty dong tat ca cac diem cho dvong cong spline

Curves Tao ra spline tir doi tvong d3 ton tai

Blend Tao ra spline 6 lay s tron ctia hai cung tron , duong cong hoic line

Menu spline la Create > spline

Solids  Xform  Machine Type  Toolpaths  Screen  Settings
: 1% | DeEE "
| HCE0SH ) Bl B o

b

Fillet b lL ? || A | oo |
. |
.

Charmfer

w  Create Manual Spine.., |
LI ¢

#+ Create automatic Spline. ..
Surface * _
; = Create Curves Spline. ..

Drafting
| - Create Blended Spline...

— . —_

Hinh 2.50

W || ¥ e
2.7.1 Create > spline > manual hoic chon biéu tugng. ﬁ%ﬂt‘? Manual Spline. .|

Pua ra bing tay ti't ca cdc di€m cho dudng cong spline. Chiing ta dua ra cdc di€m theo thit tur
thich hgp.

Cach tao:
Chon tit ca cic diém : pick P1, P2, P3, P4

Sau d6 nhan enter d€ két thic viéc chon lva

va tao ra 1 spline.

Hinh 2.51
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.
el BAIE
;

2.7.2 create > spline > automatic hoic chon bi€u tugng “Create Automatic Spline. .|

Pua ra ty dong tit ca ciac di€m cho dudng cong spline, chiing ta can dua ra diém dau, di€m
thit 2 va di€m k&'t thic. Hé thong sé& tu dong chon cdc diém khéc trong khodng cdch dung sai
cho phép clia hé thong.

Cach tao:

Tao ra mdt sd di€m nhu hinh.
Chon di€ém dau tién : pick P1
Chon di€m thtt hai: pick P2

Chon di€ém cu6i cung: pick P3

Hinh 2.52

oD v || ¥ o

2.7.3 Create > spline >curves hoic chon biéu tugng 1<rEate Curves Spline...

T -4 creats Curve on One Edige...

Surface " | 8 Create Curve an Al Edges
Drafting r
) Create Constant Parameter Curve. .,
I3l Create Rectangle... 4% Create Flowline Curve...
{3} Create Rectangular Shapes... &5 Create Dynamic Curve..,
"y Create Polygaor... &4 Create Curve Slice..,
2 Create Ellipse... 2 Curve Surface Curve
@) Create Spiral... Create Part Ling Curve,..
%, Create Helix... | Create Curve at Intersection...
Hinh 2.53

Tao ra mot spline tif cdc ddi tugng da tdn tai. Ban c6 thé tao ra mdt spline tif mdt duong cong
da ton tai hodc dudng cong lién k&t bao gdm : cung tron . line, spline.

29



Lap Trinh Phay - Tién V6i MASTERCAM

2B - Ak -

r
2.7.4 Create > spline > Blended hoic kich chon bi€u tugng '@at& Blended Spline. .|
Tao ra spline ¢ lay sy tron ctia 2 cung tron, dudng cong hodc duong line.
Sau day la vai vi du minh hoa:

K&t qua—>

Hinh 2.54

. .ru‘[:' i et
2.8 Rectangle va thanh cong cu cua rectangle
Menu Rectangle 1 : creat > rectangle hoic chon biu tugng.  Cr23E Rectangle...

(5 Solids Xform  MMachine Type
Faint
Lire

A
Fill=t
Zhamfer
Spline
Curve
Surface

¥ ¥ ¥ ¥ ¥ ¥ v v wr

Drafting

Hinh 2.55
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Trong MasterCAMX c6 céc tily chon d€ tao ra mot hinh chit nhat dudi day:

< Polar : tao ra 1 hinh chit nhat khi bi€t toa do 2 géc hoic chiéu dai va
chiéu rong

«»+ Anchor to center : create tao 1 hinh chit nhit khi dua ra toa d6 tim,
chiéu dai va chiéu rong.

< Center surface: day 13 1énh thay ddi tiy chon d€ tao ral mit phing
co dang hinh chit nhat bang cach dua ra toa do 2 géc hinh chi¥ nhit ,
cdc dudng thang tao ra tif hinh chif nhat d6.

2.8.1 Create > Rectangle > Center kich chon.

Tao ra mot hinh chit nhat khi dua ra toa d6 tAm, chiéu dai va chiéu rong.
Cach tao:

Nhép toa do tdm : pick P1

Nhap chiéu rong: [ [0 =]

Nhap chidu dai |13 200 <]

Hinh 2.56

2.8.2 Create > Rectangle > Center surface kich chon

Tao ra 1 hinh chu nhat khi dua ra toa do 2 di€m géc cia hinh chif nhat.
Cach tao:

Nhép vao toa dd géc dudi cung bén trdi : pick Pl
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Nhép vao toa dd géc trén cung bén phai : pick P2

Hinh 2.57

Luu y: toa dd di€m P2 dudc tinh theo toa do tuong d6i so v6i diém P1.

2.9 Letter va thanh cong cu cia Letter.

Lénh nay diing d€ tao nhitng hinh hoc ki€u chit d€ tao logo ,

Lénh Letter dugc goi nhu sau: Create > Letter hodc chon bi€u tugng

Trong Letter c6 gdm cdc tiy chon sau:

¢ Create > Letter > true type

ti€u chuan :

Hinh 2.58

Font

Fonk

) Anal Black

(7 Asiad Mamow

| BankGothic LLET
T BankGothe: Md BT
) Book Antiqua

{7} Beokan 0ld Stye

s i |

L - i“.- - H
|Create Letters. .

Tao ra md hinh tr phong chif tiéu chuin , quan sit ctta s6 hién ra sau day vé phong
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Ching ta chon font va bd qua font size va chon OK
Nhip chit vao 6 letters: MasterCAMX

Nhip chiéu cao vao 6 Parameters height: 3.0
Chon hudng cho phong chir trong bing Alignment.

Chd y : hé thong sé& dua ra 4 tiy chon thé hién phong chif sau:

X/
L %4

Horizontal : viét chif theo hing ngang.

X/
L %4

Vertical : viét chif theo hang doc.

X/
£ %4

Top of arc : vi€t chif trén dinh mdt cung.

< Bottom of arc : vi€t chit nim phia dudi mdt cung. Nty
Nhip khoang cich cédc chif vio 6 parameters spacing: it 200
Arc Badiug: |
Sau khi chinh sita xong phong chit phit hop thi chon OK rdi e 50

7z A R A cA A ~,
sau d6 nhap di€m dau ti€n cho cau chi. |

e Viét chit theo ki€u Horizontal hoic Vertical.

Create Letters

Font —Alignment
1MD< (Bow] Fart LI TrueTypelR] .. | % Harizantal
~ .
FC Drirectony Vertical
[ MCan A EO MM BN N T S B0 ‘_J " Topof Arc
| CAMCEMEAEDMMEMAEON TS5E B : | Bt ot i
Letters 1
k4 asterCabde -~ Parameters -

Hinh 2.59 Height: %EEI.EI
Az Badius: l.'i‘- ]
Spacing; ]5. 1]




Lap Trinh Phay - Tién V6i MASTERCAM

Letter : ching ta go MasterCAMX
Nhip chiéu cao vao parameters Height : 20
Va nhap khoang cédch giita cic chit vao parameters spacing: 5

Chon di€m dit cho chit : pick P1

Hinh 2.60

e Viét chit theo ki€u Bottom of arc hoiic Top of arc.

Create Letters

Faont 1 Llignment

| MEfBex) Font ﬂ TrueTopelR] ... | ™ Harizankal
~ :

ML Diirectary Yertical

e e 7 Topaffuc

{+" Bottom af A

Letters

4 asterCahds: -Paramneters

Height: 10.0

Arc Badius: [20.0

e ——

Spacing: 120

v | %| ?|

Hinh 2.61
Letter : ching ta g6 MasterCAMX.

Nhip chiéu cao vao parameters Height :10
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Va nhép khodng cdch giita cic chit vao parameters spacing: 2
Nhip bdn kinh cung trdon vao parameters arc radius. 20

Nhip toa dd cung tron : pick P1

Hinh 2.62
% Create > Letters > Font Eai
Tao chit tir phong chit hién hanh trong MasterCAMX. | TrueTupe [&rial) Font _%J
Crrafting [Current] Fort

Trong d6 c6 nhi€u ki€u phong chit cho ta lya chon. Diraifting (D absile EoFt

Dirafting [European] Font

Cach tao: Cirafting [Hartfard] Font
. Cirafting [(O1d Enalizk) Fomt
Nhap chif can hién thi vao Letter: MasterCAMX. Crrafting [FPalating] Faont

Drrafting [Foman] Font
Cirafting [Stick) Fonk
Dirafting [Swigz] Font

Nhip di€m dau tién cho ciu chit : pick P1

Hinh 2.63
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Mote Text g|

— Size:

Text height: 50

Spacing: ¢ Fixed © Proportional

Azpect ratio:

n&

Extra char spacing: IEIE—F

Entra ling spacing: IW“
Factors ... [v Use factor

Lines Path Fart

Anglz
First line of text: B - Add TrueTupe(R]... | JU.D

[~ Baze [ Cap * Right

Al : il i~ aligriment- 4 dirror — | Slant- :
Ines of test: eft Harizontal - —Wertical - 3

[ Under T Ower &L & T * Mone 0.0

_ ~ Up " Cap [ hig
Tent box lines: ™~ Center ;’: Half £ s Fotation
[~ Top | Left ™ Dawn ; * Baze
T
[ Bottorn | Right | ¢ Right ¢ Battom £ [od

V|| 2|

Chi y: phong chit Master CAMX c6 thé thay d6i biing cdch pick vao Drafting Options. Cédc

gid tri phong la Stick , Roman, European, Swiss, Old English, Palation, va Dayville.

2.10 Ellipse va thanh cong cu cia Ellipse.

Menu Ellipse dudc goi nhu sau: g
|Create Ellipse. ..

Create > Ellipse hoic kich chon biéu tugng.

Mot Ellipse hoic mdt cung Ellipse c6 thé dugc tao ra bing cich 5 tham s6 trong phép cong
v6i di€m tam:

X/

-
% A radius #: Dyng bdn kinh truc X ctia Ellipse.
B

X/
X4

X/

radius : ﬂ Dung ban kinh truc Y ctia Ellipse.
< Start angle <, :Dung géc bit dau cia Ellipse.
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< End angle 5. Dung géc két thic cia Ellipse.

K/
< Rot angle :Dung géc xoay truc X cua Ellipse.

W Center Paint

% Center Point : Dung tdm ctia Ellipse.

W Surface

% Surface : chon d6i twong theo miit.

< Base point @ : dich chuyén Ellipse sau khi nhap toa do di€m tam.
MasterCAMX sé bi€u dién Ellipse khi chiing ta nhip xong di€m tam ctia Ellipse.

(tAt cd cdc géc dugc do bing dd, huéng ngudc chiéu kim dong hd)

Vi du 1 : Ban thay d8i cac thong sé hinh hoc ctia Ellipse nhu hinh.
+ A (X-axis radius) =3 ;
+ B (Y-axis radius) = 1.5
+ Start angle = 30

+ End angle = 300

+ Rotation angle =0
+ Enter the center point : Ban kichchudt trdi tai P1 Hinh 2.64
Vi du2: Ban thay ddi cdc thong sé hinh hoc cia Ellipse nhu hinh.

+ A (X-axis radius) =3

+

B (Y-axis radius) = 1.5

+

Start angle =0

+

End angle = 360

+ Rotation angle = 15

+ Enter the center point : Ban kich chudt trdi tai P1 Hinh 2.65
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2.11 Polygon va thanh céng cu Polygon.
Menu Polygon dugc goi nhu sau:

Create > Polygon hoic kich chon biéu

No. side ﬁ

Dit so canh cua da gidc

|E Radius @’

Ban kinh dudng tron ngoai tiep hay noi tiep cua da giac

@ o0 - 4] & Fla

Duong tron nd1 tiep da gidc

* Comer

Duong tron ngoai tiep da gidc

Ban kinh cua géc lwon gitta 2 canh cta da gidc

Goéc xoay cua truc X

v Surtace

Surface [ Center Paint

Chon do tuong theo mat

IV Center Point

Dumg tam cua ellipse

v |E3| ? |

Dé€ tao mot da gidc trong MasterCAMX chiing ta can khai bdo 5 tham s& va toa do tim.
(Chd y: géc bit ddu dugc do bing dd hudng ngugc chiéu kim dong hd)

Vi du 1 : Ban thay ddi cdc thong s6 hinh hoc cia

Polygon nhu hinh bén:

+ No. sides =5

+ Radius =1

+ Start angle =0

+ Ban kinh géc t61 Corner

+ Chon tam ( Center Point)

Hinh 2.66
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+ Nhép toa do tam: pick P1

Vi du 2 : Ban thay ddi cdc thong sd hinh hoc ctia Polygon nhu hinh bén:

+ No. sides =5

+ Radius =1

+ Start angle = 30

+ Ban kinh g6c t61 Flat

+ Chon tam ( Center Point)

+ Nhip toa do tam: pick P1

2.12 Trim va thanh c6ng cu cia Trim

Trim gidp ta cit xén nhiéu ddi tugng cit nhau
hoic kéo dai cdc ddi tuong tai di€m giao nhau
cda chung.

+ Edit > Trim/Break/
Trim/Break hoic kich chon

biéu tugng: =i @i -

Trong trim/ break sé c6 cac lya chon:

Hinh 2.67
{E ndo Chrl+L
o Cut Chrl3
- Copy Chri+C
Paste Chrl4y
Delete b
| Wi Select all Chrl+A

“Trim f Break

,'{ Jain entities

£ Thim | Break.

i Medify 5pling % Ereak at Intersection

=]
e 4 Break Many Pieces

. | red rarting into Lines
| H ] A Y e =10 =~
[ Set Mormal... €3 Break Circles
v' Trim 1 entity kich chon bi€u |l Change Normal... | Close arc

tugng ﬂ Cit xén mot ddi twong d€n mot ddi tugng ma chiing ta cAn cit

dén.

+ Select the entity to trim: chiing ta chon d6i tugng bi trim kich chudt trdi tai P1

+ Select the entity to trim:chiing ta chon d6i tugng trim kich chudt tréitai P2
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Hinh 2.68

(chd ¥: chiing ta cin giif lai bén nao thi ching ta pick chudt chon bén d6)

=

ddng thdi tai di€m giao nhau cda ching.

v' Trim 2 entity kich chon biéu tugng . Chifc niing nay cit hai doi twgng

+ Select the entity to trim: Ban kich chuot tradi tai P1

+ Select the entity to trim: Ban kich chudt trdi tai P2

K&t qua > Hinh 2.69

(chd y:1énh nay cling giong nhu trim 1 entity cAn giit lai bén nao thi pick chudt chon bén d6)

v" Trim 3 entity kich chon bi€u tugng |_I:I' Chitc ning ny cit ba ddi tugng
cuing lic d&€n nhitng diém ching giao nhau.

+ Select the first entity to trim: Chiing ta chon ddi tugng trim thi nhat
kich chuot trdi tai P1
+ Select the second entity to trim: chiing ta chon d6i twong trim thit hai

kich chuét trai tai P2
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+ Select the third entity to trim: chiing ta chon déi tugng bi trim kich

chudt trdi tai P3

Hinh 2.70

v Trim Divide kich chon biéu tugng + Lénh nay dung d€ cit mot dudng
thang hodc mot cung giita hai dudng thing hoic hai cung khéc.

Khic véi cdc 1énh & trén ,Iénh nay chiing ta chi cAn chon ddi tugng bi trim P3.

Hinh 2.71

v" Trim Point ching ta kich chon biu tuong ! *+ Lénh nay ding dé cit hoic
ndi dai clia di tugng 12 line, arc t6i di€m da chon.
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KEL qué trim—> K&t quéa kéo Trim/Extend—>

Pl
be o

< Edit > Trim/break >Trim many hoic kich chon bi€u tugng
1énh nay ding d€ cit nhiéu doi tugng cung 1 lic

i v -

+ Select curve to trim< entity selection options>: Sequentially ban kich chudt trai
1an luot tai P1 >P4

+ Select: enter.

+ Select trimming Curve: Ban kich chudt trai tai P5

+ Indicate Side of Trimming Curve: Ban kich chudt trdi 1An luct tai P6

dé chon phan dugc giff lai.

K&t qua >

Hinh 2.73
« Edit >Trim/Break > close arc.

Lénh nay dung d€ chuyén cung thanh vong tron.

+ Chon 1 arc to convert to a full circle: Ban kich chudt trai tai P1.
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K&t qui—>

Hinh 2.74

2.13 Break Chia cic ddi tugng (lines, arcs, splines) ra hai hoic nhiéu ddi twgng nhd.

Break ching ta s€ c¢6 cdc lya chon :

3% Break at Intersection Cit cac d6i tugng tai di€m giao nhau.

% Break Cicles Chia dudng tron ra thanh nhiéu cung bing nhau.

Chia dudng thing ra thanh nhiu phan biing nhau.

4 Break Mar-Fietes

% Break Drafting inta Lines . .
Bién cdc doi tugng ve€ bang draft (kich thudc, dudng dong )

thanh cdc dudng thing .

2.14 Join entities P& k&t ndi lai nhitng d6i tugng da bi chia thanh d6i tugng méi.
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O as I 40 5 4] T8 0O o o
3.1 Menu Xform. °¥ == al »f | bl 2 = 85 o A i~

MasterCAMX cung cip cho ching ta cdc chic ning thudng dugc sit dung d€ thay ddi vi tri,
dinh huéng, va thay d6i kich thudc clia doi tugng nhu sau:

I:IE IS%}FDrm Translate. ..

%' wForm Translake 30...

:.lé!_: w“Form Mirror...

EIE #Form Rotate...

ﬁ[l “Form Scale. ..

|| =Form QFfset...

H wForm Offset Conkour. ..
_&_ ®form Project. ..

EE #Form Rectangular &rraw. ..

O] WFarm Raoll, ..

A4 #Form Drag...

Fp. WFarm STL...

xform Georetry Mesking. ..

et
Hinh 2.75 A
S A i _ . &
3.1.1 Xform Translate: Xform > Xform - Delta A
o] AL oo o]
late hodc chon bié . e — =
translate hodc chon bi€u tugng: AZ [T
12 di chuyén hoic copy nhitng ddi tugng -~
hinh hoc dugc chon dén vi tri méi. +7| — =2
Céch tao:  Polar
z Joo ]

Tao 1 line, Arc, splines,
Chon d6i tugng : pick P1 nhin enter.

I Attributes
[ Use Mew Attributes

Hinh 2.76 v |EH @

Chiing ta sé& c6 cdc lya chon d€ di chuyén hoic copy ddi tugng nhu sau:
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v" Delta: Dich chuyén ddi tuong theo toa dd Decac (x, y) bing cich nhap toa do

( X, y) ma chiing ta can tao.
Delta

i 4 |n.n =
K |u.n =

v From/to: ching ta s€ c6 3 lwa chon :

Fram / Ta
*l'ﬂ -i—l-‘ .-|-2‘
= Di chuyén hoic copy ddi tugng tir 1 di€m dau tdi 1 di€m k&t thic.
= Di chuyén hoic copy ddi tugng bing chiéu dai 1 line.
= Di chuyén hoic copy ddi trgng biing khodng cdch 2 di€m.

v’ Pola: Di chuyén hoic copy d6i tugng bing cdch nhap chiéu dai va géc.

Palar
5 0.0 -
= oo =
ikt

( Chiing ta c6 thé thay d6i huéng biing cich kich bi€u tugng J )

Sau day la vi du:

Hinh 2.77

45



Lap Trinh Phay - Tién V6i MASTERCAM

- BuGc 1: V€ hai hinh chit nhat véi cdc canh dugc bo géc nhu hinh :

Hinh 2.79
- Bu6c 2: Dung 1énh Translate( copy) Delta nhap s& doi tugng f__ F— - C‘gi
1a3. '

M ove Copy Join
%J - o -

Nhép khoang cach theo truc X 1a 35. T

{* Distance between

i Total distance

3.0 -
C—
—

Hinh 2.80
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3.1.2 Xform Mirror : cich goi Iénh Xform > Xform

JiL

Mirror hoic chon bi€u tugng: =

Xform Mirror :Dung dé 14y ddi xitng nhitng
hinh 4nh clia d6i tugng dudc chon qua truc
X,Y, hodc dudng thing hoic 2 di€m hién hitu.
Cach tao:
Tao 1 d6i tugng.
Tao 1 line , hay 2 point ma chiing ta can.
Pich chon d6i twong > Enter
- Chiing ta sé& c6 cdc lua chon d€ thuyc
hién nhu sau:
v Move: Liy déi xitng ma khong giit d6i tugng
cii chi 1y déi tugng mdi sau khi mirro.
v Copy:LAay d6i xitng ma ta giit lai di tugng
cii va 14y ludn ddi tugng mdi
v' Join: L4y d6i xitng ma tao ndi c4c ddi tugng
lai v6i nhau tai di€m cudi clia chiing .

. Axis Y : d6i xtng chi ti€t qua truc Y.

rgv

Mirror
M owve
N
Bz

~

~

ﬁ
H
i

1| e

Copy Jain
iw 3

[ Mimor fote and |abeltedt

— Preview

— Attributes

[ Fit

[ Usze Mew Attibutes

v | &| 2|

e Axis X : ddi xiingddi tugng c || x

qua truc X.

. Line ; doi xitng qua mot dudng thang.

J=

. ) (= g
. 2 points : doi xing qua 2 di€m.

Hinh 2.81 Mirror qua dudng thing

Hinh 2.82 Mirror qua 2 diém.
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Vidu

Xform Rotate : cich goi Iénh Xform > Xform Rotate hoic chon biéu
tugng:
Rotate c6 chiic ning d€ di chuyén hoic copy nhitng ddi tugng hién hitu dugc

xoay quanh gdc hay di€m cho phép. f tate L;:;Eii
Cach tao: % %l Mﬁve C;D}' % J;im

- Tao d6i tugng chiing ta can . _
- Tao 1 point @€ 1am tam. .
- Chon ddi tugng vira tao: pick P1 > Enter
-Nhap s3 ddi tugng cin taora:  #[1

-
EO
- Kich vao er\ @ |

t« Haotate & Tranzlate

dé chon tim xoay: pick P2 -
-Nhip gbc can xoay: i r— < |

- Enter
Freyview
v = I Fit
Attributes
I Uze Hew Attributes
| | @ |

bove Copy Jain
% ~ o -

f« Angle between
#|E

l— " Total zweep
s
S
P o

f* Hotate (" Tranglate

Hinh 2.83
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all

Xform Scale c6 chifc ning 1am ting hoic gidm kich thuoc d6i tugng hinh hoc dugc

3.1.4 Xform Scale: cich goi 1énh Xform > Xform Scale hoic chon bi€u tugng

quy dinh bdi nhitng y&u t6 ti 1&. Hai y&u t6 quan trong quyét dinh trong ti 1€ 13 tAm, va yéu t&
14y ti 1&. TAm d€ 14y ti 1& 1a mot di€m noi ma bit dau chon ddi tugng. Nhitng yé&u t6 i 16
dudc quy€t dinh bing kich thudc.

Cach tao:

kove Copy Jain
R % 5 %
n€u can. # |_1 Gb «H@

-Chon d6i tugng : pick P1 > Enter

-Tao ra 1 d6i tugng chiing ta cAn. Tao 1 point d€ lam tAm

i+ Unifarm s
A N A N # 1
-Nhip s6 doi1 tugng can tao ra:
= Unifarm
- Kich vao @r\ Q%D d€ chon tAm.pick P2 ( Eadior A Dhianiage

g CI—

-Va nhiap ti 1é cin Scale vao

— Presiew
- Enter v ~ Fi
Vi du: = Attributes -

[ Usze Mew Attibutes

v]|S| 2|

Hinh 2.84
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&
3.1.5 Xform Offset cich goi 1énh Xform > xform offset hoic kich chon bi€u tugng I I

Chitc ning offset d€ di chuyén hoic copy lines, arc, spline,hoic curve tir ndi vuéng géc véi
chinh n6 t6i khdang cach da chon.

Cach tao:
Nhap s6 d6i tugng cin tao vao: "]

4 3 A A N = =
Nhip khoang cdch can offset vao: iy Iﬁl

Chiing ta c¢6 thé d6i chiéu offset bing cach pick vao Aﬁ

Vidu:

[ .

" C-plane i+ 230

Hinh 2.85

|Ingide j T

| D

3.1.6 Xform Offset Ctour cich goi I€nh : xform > Xform Q)J

-1 1
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Offset Ctour hodc chon
biéu tugng:

CAu triic 1énh nay giong nhu 1énh Xform offset nhung ddi tugng dé€ offset 14 mot chudi cic
doi twong ( cac dudng thing va cung tron dugce ndi k&t véi nhau).

Hinh 2.86

Véi nhitng 1énh co bin nay ching ta c6 th€ thi€t k&, vé dugc cdc chi ti€t trén mit phiing 2D.
Quan trong hon nita 14 ching ta phai biét k&t hdp cdc 1énh v6i nhau sao cho ching ta c6 thé
vé chi ti€t mot cdch nhanh chéng, tién 1gi va chinh x4c.

Rectangular Array

3.1.7 Xform Rectangula Array cich goi 1énh Xform >

on E

° Direction 1
Xform Rectangula Array hodc cho bi€u tugng: an "
. . ) Frr N T
Rectangula Array dung dé coppy doi tugng bd tri theo hinh b
chit nhat.l -
— Diirection 2
# 2
w3 o =]
2 [0 ]

S|

 Preview

v Ii — Fit
: Artributes
I Uze Hew Attributes
Hinh 2.87 v | & | @

Bai tap thyc hanh.
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Céc ban hiy 4p dung tit ci cidc 1énh da hoc d€ vé céc hinh sau:

5

Hinh 2.89

[(11

ne..E- |—L fﬁ

Hinh 2.91 Hinh 2.92
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I7.5

RGal

I oo, 38

)

12.5

ka3 |

45 10,40

Hinh 2.95

1305

Hinh 2.96
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CHUONG 11

LAP TRINH GIA CONG BIEN DANG 2D

A. CAC BUGC TRONG QUA TRINH GIA CONG 2D
I. Chon duong chay dao 2D.
MasterCAMX cung cip cho chiing ta 5 dudng chay dao sau: contour ,

drill,pocket, face va engraving.

Bing duéi diy sé tong két nét dic trung va ng dung cic dudng chay dao 2D trén.

Cac duong dao

Mo ta modun

g dung

Hinh minh Hoa

b

Contour Tao ra dwong chay dao | Gia cong bén
doe theo cac déi twong | trong hoac bén
lien két nhu mot duong | ngoai bién
contour, Bao gém cac | dang
nham hinh hoec: Line, are
hodc spline

Pocket Tao dwomg chay dao dé | Gia céng c.c
cit cdc phfm kim loai | loai hép. Gia
trong duwdng contour | céng nhiéu bé
déng. Bao gém cdc nhim | mat 1én
hinh hoc: bién gié1 dang

Drill Tao cac dudng chay dao | Khoan
thee hién khoan. tién | ..

z ' 2 " | Tign trong
trong, taro. Bao gém cac ' =
nham hinh hoc: point Taro

Face Tao cac dwong chay dao | Gia cong ben
thye hién cat cac phén trén bé mat chi
kim loai theo bé mit tiet

Engraving Tao cdac dwdng chay dao | Gia céng bé

thire hién cat khac, tro,
cham trén bé mat

mat chi tiét
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II. Thi&t lap cdc thong sé cong nghé.
1. Chon dung cu cit:
» C6 hai c4ch thi€t 1ap dao:
e Chon dao tur thu vién dao
e Nhip thong s& dung cu cit vao bdng cong nghé.
2. Chon chudn gia cong: vi tri bit dau gia cong, vi tri k&t thiic gia cong, cic
khodng céch vao dao, qu’ng dao .
3. Thiét lap ch& do cit, cic budc cit theo phuong x,y,z
II1.M6 phong qua trinh gia cong.
IV. Chinh sita thong sé hinh hoc hoiic thong sé cong nghé néu can.
V. Xuit chuong trinh gia cong sang chuong trinh NC

B.LAP CHUONG TRINH GIA CONG.
Phan nay toi sé& giGi thiéu vdi cdc ban cdc ki€u chay dao 2D néu & phin (A). va thiét
lap tat ca cdc thong sd gia cong.

Chiing ta sé gia cong chi ti€t sau:

Hinh 1
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Lap trinh gia cong chi ti€t nhu hinh 1 véi cdc ki€u chay dao Face (khda mit), Pocket (phd
thd ddo ), Contour (phay tinh d3o), Drill (khoam 15).

Toolpaths | Screen  Settings

I. Kiéu chay dao Face: Toolpath > Face

[m Contour...
Dé gia cong chi ti€t nhy trén ta chon phdi 6 kich & il
thudc 250x150x53 |@ Pocket.
Trudc tién ta phai gia cong mit diu v6i chidu sau cft |22 Face _
13 2mm 2D Hiljh Speed R

» Chon bién dang gia cong:
Lua chon chain d€ chon bién dang phoi gia cong ( hinh 2)

Hinh 2
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> Chon dung cu cit:

Chon dao tur thu vién dao:

Tu bang thi€t 1ap thong s& cong nghé (Tool parameter) hinh 3click chudt phai vao

5 2D Toolpaths

o

ving tring, chon Creat new tool ta c6 menu chon dung cu cdt nhu

Ed -

hinh 4.

] I

Toolpath Type
ool
- Holder

- Cut Parameters
-~ Depth Cuts
+ Linking Parameters
“ Home / Ref. Paints

- Canned Text
- Misc Walues
Axis Contral
- Auis Cornbination
- Fotan Axis Contral

ToolMame  Dia.

Quick Yiew Settings

Tool 20 FLATE..
Tool Diameter 20

Corner Radius 0 ‘
Feed Rate 50

Spindle Speed 3500 ‘
Coalant On

Tool Length u]

Length Offget 229

Diameter Off.. 229

['¥

i

< | 1l I
« = edited
& = dizabled

!

T

Tool dia: 20—0
Cor.rad. Length  #1
it £ Carer radivg; 0.0
Toolname: 20, FLAT ENDMILL
Tool#: 229 Len. offset; 229
Head#t -1 Dis. offset; 229
Spindle direction:
Feed iate: 500 Spindle speed: 3500
| E el
FPT: 0.0036 o5 219.9183

] Tobatch

Select library toal.. |

[} Filter active Fil

Right-click. for options
Plunge rate; 25.0

[ Force taol changs

_Retract rate: i-5U.U
Rapid Retract

Comrment

(v ][ %] D][2]

| Define Tool - Machine Gre

|EmdeI]-FIatI Type |_P§lameters|

=T

i

&=

:

End Mil Spher Mil Bull Mill Face Mil R ad Mil
Chifr Mill Slat Mill Taper Wil Dove Mill Lal. Mill

=

Diill

Feamer

Tap RH

Bore Bar
Cr Diill Spat Drill Chtr Bore C. Sink
V8|2
Enarave tool  Bradot dill - Undefined

| Cao Speedifesd |

’ Save to library... ]

(v ][ %] 2]

Hinh 4

Hinh 3
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- Chon Tab Tool type d€ xic dinh loai dao va ta chon loai dao Face mill d€ gia cong.
Sau d6 hé thdng cho ta bing x4c dinh thong s6 dao va ta khai bdo cdc thong s nhu hinh

5. p
Define Taol - Machine Group-1

Facemil | Type IF'a_r,ameter&

Holder [ — |1 'l'_"

T if;:'i Head# -1 ,::r\l

s M— 7 Holder dia.
| 500

"x\.j ; P g

P
Owerall ‘
N - i
Shoulder 1 |
e Vx
£.25 5

Outzide dia. A’I

B0.0 \

Diamneter

EFl=

3,0
Profile

@ Auto 70 Cugtorn file 770 Custom lewel

Capable of
1 Rough
=1 Finizh
@ Both

— Shark Diameter

125

Radius Type

@ Mone

2 Comer

0 Ful
Corner Radius
(0o

Taper angle

450

i

Calc. Speed/Feed ]

Sawe taolibrary.. ]
N
Lz

Hinh 5

Cai dat ché& dd cit:

Feed rate: Bugc tié€n cit got (500mm/ph)

Plungerate: Budc ti€n ddm dao vao phdi theo phuong Z dé gia cong (200)

Retract rate: Toc d6 dao di chuyé°n vé miit retract (2000)

Spindle speed: T6c dd quay truc chinh

(1000)
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STT

Tén Tai Liéu

Link Tai

1 Lap Trinh Gia Céng Cam U'ng Dung Mastercam | https://tinyurl.com/y5um4qu4

2 B6 Tai Liéu Hoc Mastercam X Full https://tinyurl.com/y5rojw33

3 Tu Hoc Mastercam https://tinyurl.com/yyktfgv9

4 Tw Hoc Mastercam 2018 https://tinyurl.com/yc8asjmx

5 Hu’c'mg,Dén Ty Hoc Mastercams Theo Hwéng https://tinyurl.com/ya3a2zbt
Thuc té

6 Hwéng Dan Tw Hoc Mastercam X6 https://tinyurl.com/ybbfyxsh

7 Tron B Tai Liéu Mastercam mai nhat 2019 https://tinyurl.com/y6f32uej

8 Thiét Ké Lap Trinh Gia Céng Phay Tién & Cat https://tinyurl.com/ybclra2w
Day V¢&i Mastercam

9 Mastercam 2019 Full link Google , Huong dan https://tinyurl.com/y2tup26r
cai Mastercam

10 Giao trinh Mastercams 2019 | Ty hoc https://tinyurl.com/yb5Ixhgl
Mastercams 2019

11 Khac Phuc L6i Giao Dién Trong Mastercams https://tinyurl.com/y5mbjwp7

12 Post Processor Mastercam https://tinyurl.com/y6pjxt46

13 Lap Trinh Gia Cong 4,5 Truc V&i Mastercams https://tinyurl.com/y6xcez70
2018-2019 | Chi Tiéet Dé Hieu

14 Khac Phuc L6i WIBUCMG64.dIl Trén Mastercam https://tinyurl.com/y5qgt8olo
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- Toolpath Type
----- + Tool
- Holder

—
@ Abzolute () Incremental

[ Uze clearance only at the
start and end of operation

- Cut Parameters
‘e @ Depth Cuts
Linking Parameters
fue Home / Ref. Paints

- Planes [WCS] = 234 N
- Coolant @ Abzolute ) Incremental
- Canned Text
- Misc Walues
Az Control
- Axiz Combination o 100

~ Rotary Axis Control @ Abzalute ) Incremental

Guick View Settings g
Tool - Topof stock..| 0.0
Tool Diameter  37.5 ‘_ @ Abzolute ) Incremental
Comer Radius 0
Feed Rate &00 =
Spindle Speed 1000 ‘
Coolant On
Toollergth 50 e ﬂ] 200
Length Offset 1 @ Abgolute ) Incremental
Diarneter OF... 1 X
| 1 I

= edited

& i (v %][@][2]

Hinh 6

Mit phﬁng retract (25): dung cu di chuyén tdc do6 nhanh téi mdt khodng cach véi mit phoi
la 50mm.

Mit Feed plane (10): dung cu di chuyén tir mit retract tdi mot khoang cdch v4i mit phoi la
10mm vdéi toc do feed rate.
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Top of stock (0): Bé mit bit ddu gia cong, trong trudng hgp nay ta chon mit phoi 12 bé mit
bit dau gia cong.

Depth (-20): B& mit két thiic gia cong, trong bai thyc hanh nay ta khod mit vdi chiéu sau 1a
2mm nén ta chon la -2 so véi mit phoi.

i

Pick vao Depth cuts va chon d€ khai bio cic budc cit theo phuong Z va khai bdo

nhu ( hinh 7).

. 2D Toclpaths - Fac

- Toolpath Type
oo Tool

- Holder l

- Cut Parameters Depth cuts L\\,
PR [ =itk Cits

Linking Parameters b ax rough step: 0.5

b - Home / Ref. Points

) Planes [WES) # Finish cuts: i
- Coolant
- Canned Text Finish step: 0.5
- Misc Walues

[ Bis Control
b s Combination
- Ratary Awiz Control

7] Keep tool down

[] Subprogram

Quick View Settings Abzalute (@) Incremental

Tool

Tool Diameter  37.5

Corner Radius 0

Feed Rate 600 ‘

| v

m

Spindle Speed 1000

Coolant On |8
Tool Length 50

Length Offset 1

Diarneter Off... 1 ¥
1 (10 | *

= edited

@ = disabled [w’”*”@”?]

Hinh 7

Max. rough step: Chiéu siu cit thé 16n nhat (0.5)
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# Finish cuts (0): S6 budc cit 1an cudi

Finish step (0.5): Chiéu siu cit cho s6 1an cudi

Keep tool down: Giit nguyén vi tri dao ma khong i dao vé mit retract d€ ti€n dao theo

budc k& tiép.

Subprogram: Xuit chuong trinh gia cong sang ma NC vdi cdc budc cit theo phuong Z dude
---L--).

lap trinh biing chuong trinh con (M98 P

Cut Parameter: Xéc dinh ki€u chay dao

i v Depth Cuts
[ o Linking Parameters

- Home / Ref. Points

--------- Mizc Walues

iz Contral

Az Combination
Rotary iz Control

Guick Yiew Settings

»

Tool

Tool Diameter  37.5
Corner Radius 0
Feed Rate 600
Spindle Speed 1000

m

Coolant On £
Tool Length 5O
Length Oiffzet 1
Diiameter Off... 1 35
| i I

W = edied

& = disabled

Roll cutter around cormers

Linearization tolerance:

Staick to leave on walls

Stock: to leave on floors

Across overlap 50.0 i ¥ 1875
Along overlap 1100 A
Approach digtance ;50-0 ] x 1875

Exit distance 50.0 % 1875
General start location :-_B_Dtt9m Igft_ |
Max. stepover 750 % 28125

(@) Clirbs (71 Corventional

[@] Even number of paszes

[T &uto angle

Floughing angle: UEI

ove betwesn cuts :]

[7] Feed rate between cuts: '5.D-.D |

v ][ %] @[ 2]

Zigzag: Dao di chuyén qua lai theo 2 hudng

One way- climb: Dao di chuyé&n chi theo mot huéng phay thuin.
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Phay thuan Phay nghich

One way- conventional: Dao di chuyén chi theo mgt huéng phay nghich

One pass: Dao di chuyén mot 1an d€ cit hét mit phoi( trudng hop nay chi ding cho bé mit
gia cong nhd hon dudng kinh dao).

Céc thong s& con lai khai bdo nhu hinh , sau d6 chon OK d€ hoan thanh viéc khai bdo thong
s6 cong nghé.

% Mo phdng qua trinh gia cong.

Sau khi dudng dao dudgc tao ra, chiing dudc bi€u thi bing bi€u d6, va gitti di d€ tao ra ma NC,
Idc nay nod s€ tao ra dudng chay dao va thong tin tng dung mdi. MasterCAM X6 nhém cdc
ham doé trong ving chay dao nhu hinh 8.

BE

Uhafammﬂaﬂaﬂﬂ
Toolpaths | Salids
% %% E PGP ?|2

== [’Ej |T . E %lpl:l_'?t selected operations

=88 Machine Group-1
-1l1 Properties - 3 - AXIS HMC Hinh 8
@J---gg Toolpath Group-1
=R 24 | - Facing - [WCS: TOP] - [Tpiane: TOP]
Parameters
... #1-M37.50 FACE MILL -
fis I Geometry - (1) chain{s)

E Toolpath - 3,4K - T.NC - Program £0

Lige| Coolant... - Off
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T["'g-"u Backplot : tao backplot cia viéc chon lya dudng chay dao trén man hinh.
@ Verify : xem phuong 4n m6 phdng gia cong.
G1 pogt - chuyén dit liéu vé dudng chay dao sang chuong trinh NC.
¥ Rengen pathh :T4i tao lai hodc x6a dudng chay dao trén cd cdc tham sd mdi.
Ham Backplot: him nay hién thi dudng chay dao khi dua ra 1 phuong phdp khic,

thuc don nay hién thi nhu & dudi day

L
cho phép nhin thdy dang md phdng khdi clia kim loai bi 14y di.
1[ 5 1

cho phép nghin thd'y mdi di€m cudi clia 1 dudng chay dao don.
§|-;_" |4].

Cho phép nhin thdy cdn dung cu trong sudt qua trinh gia cong.

'i| Jt

Cho phép nhin thdy dung cu trong sudt qué trinh gia cong.

Hinh 9
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Stock setup : Chon phdi d€ mé phdng chuong trinh gia cong trén mé hinh khdi, chiing ta cé

menu thi€t 1ap phdi nhu hinh 10.

File Edit View Anazlyze Create Solids Xfor

E N @R T
500 v T+ o |

Ribbon Bar

‘Toolpamssd;ds
v T BPciT 2|2
B lvrals | xm@

E}--EE Machine Group-1
=41 Properties - 3 - AXIS HMC

Safety zone

Miachics b Sonls

[ Files | Tool Setiings | Stock Setup | Safety Zone |

Stock View |

© Cyindsical S Fe | - [
fois
@ x Y Z
[¥/] Display

=22 Toolpath Group-1 Ftsriten
-Fadng - PCS: TOPT - [Tplane: TOP] @ wire frame
™| Parameters 8
j &
#1-M37.50 FACE MILL - e
Geometry - {1} chain{s) o
? Toolpath - 8.4¢ - T.NC - Program #10) =loce g
¥ Coolant... - Off In view
" ) coordinates
x
y 00
7 00 [:_,,
| AiSufaces | | AlSoids | | AlEnites | | Unselectsll |
[[] Use Machine Tree
4 NI =l ¥
Width = 100.0; Height = 80.0 [ w{ l l x ] [ ? I
Hinh 10.
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Hinh 11

D¢ md phdéng chuong trinh gia cong trén mo hinh khdi ta chon verify trén menu quan ly

chuong trinh gia cong. Hinh 12 12 c4c chitc ning ding d€ mo phdng

Chay dao / Durng Tung budc

Chay cham /Vi\ J E:&\Chay nhanh

Hinh 12

Sau khi chon chay dao ta ¢6 k€t qué sau khi md phéng hinh13
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Hinh 13

II. Kié€u chay dao Pocket (phay thd ddo): Toolpath > Pocket

Toolpaths | Screen  Settings  Help

Trudc khi 1ap chudng trinh gia cong khdc ta nén tit ch& 4 [@ Centour.. ke
dd hién thi dudng chay dao trudc d€ thuin tién cho 1 o Drll. !',EJ

o R T Face.. ‘ﬁ
D‘T%[i] val $ % @ 2D High Speed 'L

Ol Toggle toolpath display on selected operations

viéc lura chon bang cich pick chudt vao bi€u tugng: |8 Pockef :r

» Chon bién dang gia cOng.
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Bién dang gia cong la 2 chain 1a chain bién dang va chain bao bén ngoai.

> Thié€t 1ap thong sd cong nghé:
- Chon dao phay tru thing nhu hinh 15

|

F\ =
Detne ol Mie e

_ |Enl;|_mill1_ Fla_t| Tupe |_F'aramst.er_,s_|

| Celo, SpeediFeed

[ Sarve-bolibrary...

End Mill Spher Wil Bull bdill Face Mill Fiad il -
Chifr kill Slot kill Taper il Dove Wil Lal. kil
Crill R earner Bare Bar Tap RH Tap LH
Ctr Dorill Spot Dril Chitr Bore C. Sink
= ol -
V| 8| ?
Enarave tool  Bradot diill - Undefined

- Thiét 1ap thong s6 dao nhu (hinh 16).

v ][ %] 2]

Hinh 15
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o
Define Tool - Machine Group-1

Endrmill Flat | Type | Parameters |

Calc. Speed/Feed ]

Holder IT_“‘ L |2 !j' Igiip;?:gﬂ [ Save tolibrany. . ]
g | et B @

1 +————# Holderdia. @ Both

- | 2L - Shank Dlameter
T\ I

Owverall S T 20 D

Shu:uulu:ler

o

EEID
il

A e

Dlameter
2EI D
Profile: =

@ Ak 7 Custorn fle 050 Custarn level 1

Hinh 16

Diameter: Pudng kinh dao

Flute: Chiéu dai 1udi cit

Shoulder: Chiéu dai gi6i han t6i khodng kep dao
Overall: Chiéu dai toan bd dao

Holder: Chiéu dai bac kep dao

Abor diameter: Pudng kinh 16 kep dao
- Thi€t 1ap ché& do cit (Hinh 17)

P4y la bang thi€t 1ap cac thong s6 vé dao cu va ché€ d6 cit chung cho cac ki€u gia cong
(Tool parameter).
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- Cut Parameters
Fioughing |
Entry Mation
Finizhing

Lead In/Out
& Depth Cuts

& Break Through

+ Linking Parameters

- Home / Ref. Points

- Arc Filter / Tolerance

CH =

il

.......... Plares (WES) 2

Tool Hame  Dia.

Cor.rad.  Length #1

3. 0o £.25 4
2. 0o 60.0 4

Quick Yiew Settings

Tool Diameter 20
Corner Radius 0
Feed Rate 800
Spindle Speed 1500

Taol -

m

Coalant On |3
Tool Length 80

Length Offset 2

Diameter Off.. 2 Sl
1 [ 1 | *

= edited

& = disabled

bl

il

| [

Select library tool.\._

[ To batch

Right-click. for options

[T Filter &sctive

Tool dia: 200

Correr radivg: 0.0

Tool hame:
Tool #: 2
Head # -1

Len. offset; 2

Dia. offset: 2

Feed rate: 800.0
FPT: 01333
Flunge rate; foo.o

[ Foree toal changs

Spindle direction:

Spindle speed: 1500
s S4BT

Retract rate: E-U-UU'I

Rapid Retract

Comment

- Haolder

Cut Parameters

Roughing

+* Entry Motion

Finishing
- Lead In/Out

-+ Depth Cutz

Home ¢/ Ref. Points

Arc Filter # Tolerance

1

Tool Diameter 20
Corner Radius 0
Feed Rate 800
Spindle Speed 1500

3 Planes [WCS) g
L R 2
Quick Yiew Settings
Taal >

m

Codclant On |
ToolLength 80

Length Offzet 2

Diameter Off.. 2 i
] il |+

v =edied

& = dizabled

———— ] ' Blearance: ' 50.0 i

(@) Absolute Incremental

[ Use clearance anly at the
start and end of operation

() Incremental

@ Absolute

plan w00

@ Ahzolute

(70 Incremental

@ Abszolute (7 Incremental

(o) W

@ Abzalute () Incremental

Lo ]

X Q]2]

Hinh 17

Hinh 18
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Stock to leave on wall: Lugng du d€ lai theo bién dang XY

Stock to leave on floors: Lugng du d€ lai theo phuong z

............. Toclpath Type
- Toal
M achining direction
@ Climb () Conventional Pocket iype
« Entry Mation . -
Firishing Tip comp Tp > _@L
Lead In/Out
Rall cutter
3 around cormers
Linking Parameters R
- Home / Ref. Points Linearizatia
: & tolerance
e Create additional finizh operation
Quick View Settings
Taol
Tool Diameter 20
Corner Radius 0
Feed Rate 800
Soindic’speed; 1 a0 Stock to leave on walls 0o l
Coalant On
ToolLength 80 Stock to leave on floors 0.
Length Offzet 2
Ciameter Off... 2 ¥
A LS ¥
= edited
& = disabled

 Standard -

FAlE s E Al

Pick vio Depth cuts va chon d€ khai bdo cic budc cit theo phuong Z va khai bdo

nhu hinh 19.

Depth cuts
Max rough step: _D-E.
# Finish cuts: 0
Finizh step: 1.0

Depth cut arder
(@) By pocket ) By depth

Keep tool dowrn
Uze izland dep'ti'is

Sui:npragram
Tapered wallz

Ahzolute (@) |neremental T aperai

lzland taper angle

Hinh 19

a0
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Max rough step: chié¢u sau cit 16n nhit 12 0.5mm
# Finish cuts: s§ budc cit cudi cung (0).
Finish step: chiéu siu cit cudi ciing (0.5mm)

IV Kesptooldown - Gif nguyén vi tri xu6ng dao giita cdc budc cit theo phuong Z ma khong lai
dao vé miit retract.

Thié€t 1ap cac ki€u chay dao theo phuong XY (Roughing )

| ¥

e Toolpath Type
----- « Toaol F E‘ Hoh

[
|

&7

»

Cutting method:  Zigzag

w_.lgﬁim; I 1| k- || IE |
Zigzag Constant Parallel Spiral ~ Parallel Spiral,  Morph Spiral High Speed One Way True !

o Enty Motion i :

Fhib Overlap Spiral Clean Comers .

v Lead Inf0ut ] Ll i :
- Depth Cut SR : o

EPLLHiS Stepover percentage /2.0 [ Mirimize kool burial Tolerance for remachining and constant overlap
& Break Through = d L e
=+ Linking Parameters Stepover distance 150 [V] Spiralinzide to outside E.25 % 1.25
- Home / Ref. Points P = ;
Roughing anale 0o I Display stock for constant overlap spiral

e e Filker £ Tolerance
- Planes [WCS) gL
i ——Tp—

Trochoidal cuts:

[Iff (@) Full mizterial anly Entire pocket

Quick Yiew Settings
Toal ~ . s . "
Tool Diameter 20 Loop-radiiz 50 .

Comer Radius 0

Feed Rate 200
Spindle Speed 1500

m

| oop spacing 50

Coolart On |

Tool Length 80

Length Offset 2 Corrier smonthing radius _2.D
Diameter Off... 2 i .
1 10 S

v = edited

& = disabled

Hinh 20

v [ %] B[ 2]
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% Chon kiu gia cong thd.
e Zigzag : Dao di chuyén véi cac dudng ngang qua lai d€ gia cong bién dang.

Hinh 21

e Constant overlap spiral: Dao di chuyén theo hinh xo4n 6¢ v6i khodng cach cic
dudng dao khong thay ddi (hinh 22)

Hinh 22

e Parallel spiral: Dao di chuyén theo duding xoidn ¢ song song nhau (hinh23)
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Hinh 23

Parallel spiral, clear corner: Dao di chuyén theo dudng xoin ¢ song song nhau va
quét lai cic vé&t dao con sét lai tai cac géc.( hinh 24)

Hinh 24
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e  Morph spiaral: Dao di chuyén theo hinh xoin ¢ dua theo bién dang.(hinh 25)

Hinh 25

o One way: Ki€u chay dao nay khic véi ki€u chay dao zig-zag 12 dudng dao chi di
chuyén mot huéng chit khong di qua di lai.( hinh 26)
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Hinh 26

v' Stepover percentage: BuGc dich chuyén dao (khodng cich giita hai dudng dao) dugc
tinh theo phan trim dudng kinh dao.
v' Stepover distance: Bu6c dich chuyén dao (tinh bing gi4 tri thong s6).

<\

Roughing angle: Huéng di chuyén dao so v6i phuong ngang.

v" Finish: Khai bdo cic bugc cit cudi ciing (tinh).

pass: SO 1in dao chay tinh

spacing: Ludng du gia cong gitta cac 1an chay tinh

Finish outer boundary: Dao chay vét lai doc theo bién dang.

start finish pass at closest entiy: Budc cudi ciing ctia chay tho lién két véi
budc chay tinh ( bit ddu chay tinh tai vi tri cudi cing clia chay tho).

Keep tool down: Giit nguyén vi tri chay dao khi gia cong tinh ma khong can lui
dao vé mit retract.

Machine finish passes only at final depth: Chi gia cong tinh tai chiéu siu cudi
cuing (Dao chi vét lai mot 1an bién dang theo chiéu siu z).

Machine finish passes after roughing all pocket: Gia cong thd xong rdi sau d6
mdi gia cong tinh.

< K&t qua clia qud trinh gia cong:

Hinh 27
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M1 Kiéu chay dao Contour (phay tinh d30): Toolpath > Contour i

‘[ﬁ Contoug... |
X Drill.., :

@] Pocket...

3 Face..

2D High Speed k

»  Chon bién dang gia cong.

Hinh 28

Trong bai tAp nay ching ta 1ap trinh cho dao chay tinh doc theo bién dang trong chi tiét véi
lugng du 0.3mm ma nguyén cong phay pocket d€ lai.Trén hinh 28 sau khi chon bién dang
xuit hién miii tén ¢6 y nghia nhu sau: gdc miii tén thé hién di€m vao bién dang, huéng
huéng mii tén th€ hién chiéu ma dao vao s& di chuyén.

> Thié€t 1ap thong sd cong nghé :
v" Thié€t 1ap dao: Chon dao phay tru thing dudng kinh 16mm. C4ch chon dao
mdi d3 trinh bay trong phin phay pocket
v’ Ché& dd cit (Tool paremeter) (hinh 29)
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+ Toolpath Type

Halder

Cut Pararmeters
- Depth Cuts

- Lead In/Out
& Break Through
@ Multi Pazzes
& Tabs

+ Linking Parameters |
Horne / Fef. Points

Arc Filter / Tolerance
- Planes [WwC5]
i Coolant -
T T b

Tool dis: 16.0

Tool Mame  Dia. Caor. rad.  Length
IvE oo E25

2 200 oo E0.O E— 5

3 160 oo 10,0 :

Coiner radiug: 0.0

a2a® .,

Tool#: 3 Len. offset: 3

Head # -1 Dia. offset 3

Spindle dirsction:

Feed rate; 9000 Spindle speed: 2000

Quick View Settings

Tool -
Tool Diameter 16

Comer Radius 0 ‘
Feed Rate 500

Spindle Speed 2000

m

Coaolant On
Tool Length 20
Length Offset 3
Diameter OFf.. 3 fng
i [F— —
= edited
& = disabled

e T | Bl e————

FPT: 0.1125 Co 100534
Select library tool.

Right-click for options

Plunge rate _100-0 Retract rate: E.U-Um 1

[T Fillker &ctive:
Fiapid Retract

[] Force tool change

Cornrmnert

To batch

%] @ 2]

Hinh 29

A N A < R
v Thong sd gia cong ki€u contour

=

......... Toolpath Type
o Tool
- Holder

- Tabs \\
- Linking Paramneters

- Home / Ref. Points

>

- Awre: Filker / Tolerance

- Planes [wC5)

- Conlant i
T ] ¥

(uick Yiew Settings

Tool

Tool Diameter 16
Comer Radius 0
Feed Rate 500
Spindle Speed 2000

Compenszation type -Eompuler '-

Compengation direction

[7] Diptimize: cutter comp in control

Contour type 20 ted

@20

s L

Fall cutter
around cormers

Infinite look. shead

Internal corner oo
rounding radius

Max. depth variance LDﬁS |
a0

Stock to leave o walls nz s

Stack to leave on floore

Coolant On
ToolLength 20
Length Offset 3
Diamneter OFf... 3 %
4 i [
w = edited
& = disabled

v ][ %][D][ 2]

Hinh 30
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Compensation type: Ki€u bu trir ban kinh dao.
- Computer: Phin mém ty tinh dudng tim dao ma khéng diing 1énh bi trir ban
kinh da0 (G41, G42).
- Control: Bu tir ban kinh dao cé dung 1€nh bu trir (G41, G42).
- Compensation direction: Hu6ng bu trir ban kinh dao (Left : bén trdi bién
dang, Right: bén phai bién dang).
- Khai bdo phuong thic tién dao theo phuong Z nhu (hinh 31).

[#] Depth cuts
b & rough step: 1.0 —
# Finizh cuts: 0
Firizh step: 1.0
[7] K.eep tool down
Depth cut arder
7] Subprogram @) By contaur 1 By depth
Abznlute (@ Incremertal [ Tapered walls
Taper angle 0o
Hinh 31

- Lead in/out: Khai bdo dudng vao bién dang va ra bién dang (hinh 33)

Hinh 32
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| ¥R
e Tpnina e = Lead In/Dut
J Lzrdla [¥] Erberfesit at midpaint in closed conbours [#] Gouge check Owerlap 0.0
i (W] Ertry i Eit
-+ Cut Parameters Line Line =
) Perpendicular @) Tangent L\\) ) Perpendicular @ Tangent
Length 100 % 160 Length 1000 % 160
Ramp height 0.0 Ramp height 0.0
H- & Tabs
Linking Parameters Ao s
- Home / Ref. Points = = = ; = = =
) R adius 100.0 % 180 Radius 100.0 % 180
e fur Filber £ Tolerance
i Planes [WES) Gweep 0.0 Sweep 04
o Coolant - o o =
% I___“ﬁ_'—| - Helix height 0o Helix height 0o
Cuick View Settings [ Use entry point [T Use point depth [ U et point [ Use point depth
Tool - [ Erter an first depth cut anly [ Exitan last depth cut anly
Tool Diameter 16 W [T] Plunge after first move [] Retract before last move
Cormer Radius 0 [ElDveridefeedrate 300 [T Overide feed rate  [g00.0
Feed Rate 500 E
Spindle Speed 2000 : :
CEoIant 2 on !_ [ At start of cor_ﬂ.olfr . — [ Adiust end of cor?.t.otfl. ) o
ToolLength 20 Length [750 'z 120 | E] Length 750 % 120
Length Offset 3 : - -
Diarneter Off .. 3 - (@) Estend Shorten @) Extend Sharken
O 1 |
«  =edied
& =disabled
v ][ % ][@] 2]

Hinh 33

Enter/exit at midpoint in closed contours: Xdc dinh vi tri vao dao va ra dao tai diém
gilta bi€n dang

Gouge check entry/ exit motion: Ki€m tra vi tri vao dao va ra dao ( dudng vao va
dudng ra khong nim ngoai dudng chay dao).

Entry: Khai bio dudng vio: Pudng vio gdm mot dudng thing (Line) va cung tron
(Arc).

Exit: Khai bdo dudng ra :Pudng vao gdm mdt dudng thing (Line) va cung tron (Arc).

v Multi pass: Khai bdo budc cit chay bién dang (Hinh 34)
- Roughing passes: BuGc tho
- Number: S& budc cit thd
- Spacing: Lugng du giita cdc budc cit thd
- Finishing passes: BuGc tinh
- Number: S6 budc cit tinh
- Spacing: Lugng du giita cdc budc cit tinh
- Machine finish passes at: Thiét 14p budc gia cong tinh tai dau theo chiéu sau:
- Final depth: Gia cong tinh tai chiéu siu cudi cling
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- All depth: Gia cdng tinh tai mdi budc cit theo phuong z.
- Keep tool down: Giit nguyén vi tri xudng dao khi gia cong c4c budc tinh ma
khong lui dao vé miit retract.

[F] budlti Passes

Fough
Murnber 5
Spacing ﬁ I :
B 1
| H ==y
Firish |
Nurnber 1] | |
_ =
Spacing 05 =

M achine finizh pazses at

i1 Final depth @ All depths

[] K&ep tool down

Hinh 34

% K&t qua qua trinh gia cong.

Hinh 35
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IV. Drill ( khoan 15) Toolpaths > Drill . i L i
Ig Contour...
o . A x , A . & Dril
» Dé gia cong 10 ta chi can chon cac

@ Pocket... ™
= Face.

20 High Speed L

di€m lam tdAm 15. S& c6 bang lvra

chon diém nhu sau:

[¥] Drill Point Selection L 28

Automatic

E ntities

Windaw Paints

tdazk an Ao

1.

Diameter; 20.0

Tolerance; 0.02

[ Subprograms... ] [ Last ]

[. Soting. ||  Edt. |

| Inzelect nzelect sl

= =l

Hinh 36

B

Automatic: phuong phdp nay sé ty dong bit di€m vdi nhitng di€m da tao sin
bing cdch chon 3 diém gi6i han.

Entities: chon cdc ddi tugng ma trong cic ddi tugng nay cé di€m nio ma hé
thong truy bit dugc di€m nao thi diém d6 dugc chon.

Window Points: Chon tit c4 cdc diém trong cifa s6 window.

Last: Chon lai di€m da chon trudc dé.

chon tirng di€m dé€ gia cong.

> Trong bai thyc hanh nay ta chon cdc di€m tAim dudng tron @12. Chiing ta chon bing

cdch chon tirng diém d€ gia cong( hinh 37)

82



Lap Trinh Phay - Tién V6i MASTERCAM

Hinh 37
>  Thi€t 1ap mii khoan:
- Chon miii khoan Drill nhu hinh .

- Xdc dinh c4c thong sd miii khoan nhu Corill
hinh 38.

Define Tool - Machine Group-1 L&J

r 0 I I -!
Dl | Type | Parameters|

[ Cale. SpeedfFeed ]

I Toos s i

Holder ¢ — : | Save ta library. . |
2 T Head® -
1w . 1 =l
* —— % Haolderdia,
?_" P— Rl Shank Diameter
| v 120
| | EEHE I

Hinh 38

E0LO
50.0

I _’l ; k_\-\\ Tip &ngle
Diameter
118.0
120
I Prafile
@ Auta ) Customn file 7 Customn level |1

— =
Shoulder [ I
Flute |

> Thiét 1ap thong s6 khoan :
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......... Toolpath Type
el T ool
......... Holder

o Cut Parameters

- Linking Parameters

% Tip Comp

- Home / Ref. Points

- Planes [WCS]
- Coolant
- Canned Text
--------- Mizc Walues
iz Contral
-~ Aiz Combination
- Rotary Auis Corntral

aTa® 4

ToolMame  Dia.

Cor. rad.  Length
375 0o 625
20.0 0o E0.0
16.0 0o 100

120 oo 50.0

Quick Yiew Settings

“

Tool dig: 120

Cormer radius:

] r

Tool

Tool Diameter 12

Comer Radius 0 ‘
Feed Rate 200

Spindle Speed G000 ‘

Tool Length 80

Length Offset 4

Diameter Off... 4

« i 3

Coclant On =

[} Tabateh

W =edied
2 = disabled

Right-click for options

[T Filter Active Fi

Tool name:
Tool #: 4 Len offset: 4
Head# 1 Dia offset: 4 __|
Spindle direction
Feed rate 2000 | Spindle speed: 500
FET- 02 s 18801

[0.001
Plunge rate; | |
[ Farce tool change

Retract rate: |W_|
[] Rapid Retract

Comment

v %] @] 2]

———

Toolpath Type

Linking Parameters
@ Tip Comp
- Home / Ref. Points

Flanes MWCS)
Coalant
Canned Text
Misc Walues
Axiz Control
- &z Combination
- Fotary Axiz Control

Trong trudng hdp nay ta chon ki€u khoan c6 budc ti€n dao va thoat dao xen k& d€ thoat phoi

Cycle

b, Peck Diil

Peck
Subszeguent peck
Peck clearance
Retract amount
Dl

Shift

Hinh 39

(Peck drill) véi mdi 1dn xuéng miii khoan 1a 2mm thi tho4t dao
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- Clearane: Cao d6 xuat phat, tai vi tri nay miii khoan di chuyén t&i vi tri tim 15 véi téc
d6 nhanh va sau khi miii khoan gia cong hé&t chiéu sau thi di€m chuyén vé vi tri nay.

- Reatract: Cao d6 tham chi€u R, tif cao d xuat phat miii khoan di chuyén nhanh t&i cao
dd R va tir vi tri nay miii khoan di chuyén véi tdc dd F khoan vao phdi.

- Top of stock: Mit bit diu khoan

- Depth: Chiéu sau khoan

i e [ [ Ceziance.. | 500

i@ Abzolute: [nzremeantal

|| ze clearance only at the
start and-end ot oparation

Retract... 25.0

@ Abzolute () Incremental

Topof stock... 0.0

@ Abzolute 7 Incremental

Depth.. | EH '

@ Abzolute ) Incremental

[T Subprogram

Abzolgte: (@) Ineremental

- Céc kiéu gia cong 16 nhu hinh.
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Dudi day 12 mot s6 gidi thich v& cdc 1énh khoan.

Loai Lénh Vidu Nhung ung dung
Cycle NC
DrillChore I
1.Dwell=0 GS&1 G81X50.Y0Z-3, Khoan 16 khéng sdu cd
R2 E300, chi€u sdu< 3D
2.Dwell=5 GB&82 GE82X50.Y0Z-10, Giéng G$81 nhung khic 13 o6
R2.P5F300, thdi gian xody tai ddy 15
Peck drill G383 G83X50.Y20.Z-60. Khoan 18 sdu (chiéu sdu>3D),
R2.Q5F100, bude tién dao vi thodt dao xen k& dé
thodt phdi
Chip break G73 G73X50.Y20.2-3.0 Khoan 16 sdu dn dao khdng
Q3.R2 F100. lién tuc d€ bé giy phei
Tap G384 GE84X20.Y0Z-30. Tard ren phai
Q6.R2F30.0
Bore #1
1. Dwell=0 G853 GE3X60.Y30.Z-40. Doa thd
R2 F200,
2. Dwell=3 GE&9 G89X60.Y30.Z-40, Cé thdi gian xody tai ddy 16
R2 P3E200.
Bore #2 G386 G86X60.Y30.Z-40, Doa tinh
R2 P3E200.

K&t qué cla 4 chuong trinh gia cong nhu hinh.

Hinh 40
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V. Gia cong 2 hdc @42 bing phuong phap Pocket.
C4c thong sd gia cong gidng nhu phay Pocket ddo dd néu & muc (1)

» Bién dang gia cong: 2 chain .

Hinh 41

» Dung cu gia cdng chiing ta chon dao phay tru ¢10.

Théng s6 vé dao nhu sau:

L& - il
Define Tool - Machine Group-1 l&
| Endrmil1 Flat E._:Type ' Parameters.m
| | Calc. Speed/Feed ]
Capable of
Holder T ‘r_Toolﬂ B k a-p;ojgi i Save ta library. . ]
TP y ' Finish
* 4————| Holderdia. @ Both
- _;| |4— UK Shank Diameter
: B, 10.0
[
Hinh 42
| s
Diarneter
10.0
I Prafile
@ Auto (@ Custom file & Customilevel |1
|
Lv | %] 2]
£
- .
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> Céc thong s6 gia cong: (Hinh 43, 44)

Toolpath Type
=

Holder

(=] Cut Parameters

Roughing

- Entry Mation

Finizhing

- Lead In/Dut

Depth Cuts

& Break Through

Linking Parameters
Home / Ref. Pairts

Arc Filter / Tolerance

| n o ¢

m

Len. offset; 5

Dia. offset: 3

Quick Yiew Settings

Tool

Tool Diarneter
Corner Radius
Feed Rate

Coolant

Tool Length
Length Offset
Diarneter Q...

10
]
700

Spindle Speed 2000

On
50
L
]

L4

¥

W
@

= edited
= digabled

Tool dia; 100
# Tool Mame  Dia. Cor.rad.  Length Comet tadiue: 0.0
@ 1 75 00 6.25
9 2 200 00 0.0 R
@ 3 180 00 10.0 .
L 120 0o 50.0 Tooltt §
B s 100 00 0.0
Head # -1
Feed rate: 700.0
< i | r —
FPT: 0.0875
Right-click for options
Plunge rate:
[ Filter fuctive

[ Ta batch

[7] Force tool change

s

Spindle dirsction:
Spindle speed: 2000

C5 62833

Retract rate: |0.001 1

Fiapid Fetract

Carnmerit

(v ][ % [@][?]

Hinh 44

Hinh 43

[ | Clearance.. | !5EI.E[
(@) bbsolute

[ Use clearance onlyat the:
start and end of operatian

Incremmental

| et | 250

@ Absolute ) Incremental

| Feedplre.. | 100

@) Absolute ) Incremental

0.0

Top of stock...

@ Absolube () Incremental

Depth... 200

@ dbzolute () Incremental
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> Kiéu dudng dao ching ta chon nhu hinh:

........... Toolpath Type =
-----  Tod E Rough = =
Cutting method:  Zigzag
Cut Parameters E I
£ | =] | =l
Eritry Mation Zigzag Eonstant_ Parallel Spiral -~ Parallel Spiral,  Morph Spiral High Speed One wWay True !
e Overlap Spiral Clean Cormers
Finizhing
< Lead In/Out el i | r
@& Depth Cuts Stepover percentage 700 [ Minimize: tol burial Tolerance for remachiring and constant overlap
& Break Through  — : SERh A i
=+« Linking Parameters Stepover distance 7.5 [V] Spiral inside to cutside .25 % 0623
; Home / Ref. Points = . .
Foughing angls 0o [ Display stock for constant overlap spiral
- durc Filter / Tolerance
o
Trochoidal cuts:
| ¥ [s
ulii (@) Full material only Entire pocket
Quick View Settings

-

Tool ) = R [ ’. :
Tool Diameter 10 b Loop radius :_5.0 | “

Comer Radus 0 .
Feed Rate 700 £ s I(_.I
Spindle Speed 2000 Loop spacing 50
Coolant On 4 | iz
Tool Length &0 i
Length Offzet & Cormer smaathirig radiuz 20
Diameter Off... 5 T =
< I I
= edited
& = disabled

v ][ %] @] 2]

Hinh 45

Trong trudng hop chiing ta gia cong hdc chiing ta ¢é mot thong sd khai bdo khic véi gia cong
ddo nhu sau: Tao ra mot dudng dao vao khi cit got, muc dich ndy nhim lam gidm luc cit got

cho dao khi gia cong. Chiing ta tao bang cach pich chon vao Entry- Motion.

Toolpath Type - }
 Todl I © Off © Ramp () Helis
Holder
Hinimum length .0 el I
Cut Parameters ) i -
- Roughing = b amimum length 100.0 % 100
2 Finising Z clearance ‘iD 0
Lead In/Out -
@ Depth Cuts #r' clearance 1.0
Break Through — .
Plunge zig angle
=+ Linking Parameters St a0
Home / Ref. Paints Plurge 2ag angls a0
Arc Filter / Tolerance [ &uta angle
- Planes [wCS) S ;
| #Y angle: 0.0
Additional glot width oo 1

luick Yigw Setings

Taool = [77] Align ramp with entry point

Tool Diameter 10

Cormer Badics 0 [] Ramp from enfry point IF ramp fails

Feed Rate 700 E @ Plunge 7 Skip
Spindle Speed 2000 [ Save skipped boundary
Coolant On

Tool Length 50 Direction Entry feed rate

Length Offset 5 @ Cw Cow @ Plungerate ) Feedrate

Diameter Off.. 5 ) i
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Lic nay sé& xudt hién bang sau:
Chung ta se c6 2 lva chon:
Helix :Vao dao theo dudng xodn dc.

Ramp :Vao dao theo dudng déc.

Hinh 46
T’; r T ' \
Hinh 47: Helix, Ramp.

K&t qua cda cdc bude gia cong ma chiing ta da tao:

Hinh 48
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o\

VL

Tnnlpaths_i 5.;.|i.;|3.]

AN TR 1T

Chuong trinh dich NC. Pugce mé ta nhu hinh.

Tnnlpaths_l Sgﬁdgj

I‘

Select all operations b [ &

22 [i] I V A E QF'Dst selected operations

Hinh 50

- Window Help Hinh 51

% Mark All Tool Changes @ Mext Tool @ Goto Previous Tool

- X File Edit View NCFunctions Bookmarks Project Compare Communications Tools

H B0 LR DXEE @ YFes 4%%%

NiG2 &0 Gl7 G40 549 GBO G50
N104 T1 M6

Nioe G0 590 G54 X—91.25 ¥39.998 21000 M3
N108 =43 HI1

N11D

Nilz2

N1lil4

Nllé

N118

N120

Nlz2

Niz4

N1zZé

N128 &0 G990 Z50.

N130 M3

N122 =51 G2Z8 Z0.

N134

[« |

Ready... ' Lne: 1 Col: 0 | File Size: 35kb | 2/2/2012

E.
< 00000 (T)
% {DATE=DD-MM-YY — 02-02-12 TIME=HH:Mq — 11:2Z2)
o {MCX FILE - T)
% (NC FILE — C:\USERS\USER)\DOCUMENTS\MY MCAMEG\MITZL\NC\T.:
5 (MATERIAT - ATLUMINUM MM — Z024)
[0 ) ==
{ T3 | | H3 | E¥ STOCK To LEAVE — .2 | ‘B S5TOCK TO LEAVE
i i S (- - T
N100 z21

91
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00001 (T)
(DATE=DD-MM-YY - 02-02-12 TIME=HH:MM - 11:22)
(MCX FILE - T)

(NC FILE - C:\USERS\USER\DOCUMENTS\MY MCAMX6\MILL\NC\T.NC)
(MATERIAL - ALUMINUM MM - 2024)

( T1
( T3
( T4
N100
N102
N104
N106
N108
N110
N112
N114
N11l6
N118
N120
N122
N124
N126
N128
N130
N132
N134
N136
N138
N140
N142
N144
N146
N148
N150
N152
N154
N156
N158
N160
N162
N164
N166
N168
N170
N172
N174
N176
N178
N180
N182
N184
N186

.2

Y-100.2 s2000 M3

Z STOCK TO LEAVE -

|| HI )

| | H3 | XY STOCK TO LEAVE -
|| H4 )

G21

GO G17 G40 G49 G80 G90
Tl M6

GO G90 G54 X-91.25 ¥39.998 s1000 M3
G43 H1 2z50.

z210.

Gl z-.5 F100.

M98 P1001

G90 z-1. F100.

M98 P1002

G90 z-1.5 F100.

M98 P1001

G90 Z-2. F100.

M98 P1002

GO G90 z50.

M5

G91 G28 zZ0.

MO1

T3 M6

GO G90 G54 X-16.

G43 H3 z25.

Z210.

Gl 2-.99 F100.
Y-84.2 F900.

G2 X0. Y-68.2 R16.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 RIl6.
Gl Y-100.2

GO z25.

X-16. ¥-95.2

z10.

Gl Z-.99 F100.

Y-79.2 F900.

G2 X0. Y-63.2 Rlob.

Gl X50.

G3 X73.2 Y-40.

R23.2

.2 0)




Lap Trinh Phay - Tién V6i MASTERCAM

N188
N190
N192
N194
N196
N198
N200
N202
N204
N206
N208
N210
N212
N214
N216
N218
N220
N222
N224
N226
N228
N230
N232
N234
N236
N238
N240
N242
N244
N246
N248
N250
N252
N254
N256
N258
N260
N262
N264
N266
N268
N270
N272
N274
N276
N278
N280
N282
N284
N286
N288
N290

Gl
G3
Gl
G3
Gl
G3
Gl
G2
Gl
GO

Y40.

X50. Y63.2 R23.2
X-50.

X-=73.2 Y40. R23.2
Y-40.

X-50. Y-63.2 R23.2
XO0.

X1l6. Y-79.2 Rl6.
Y-95.2

Z25.

X-16. Y-90.2
z10.

Gl

Z-.99 r100.

Y-74.2 F900.

G2
Gl
G3
Gl
G3
Gl
G3
Gl
G3
Gl
G2
Gl
GO

X0. ¥Y-58.2 RI16.
X50.

X68.2 Y-40. R18.2
Y40.

X50. Y¥58.2 R18.2
X-50.

X-68.2 Y40. R18.2
Y-40.

X-50. Y-58.2 R18.2
XO0.

X1l6. Y-74.2 Rl6.
Y-90.2

Z25.

X-16. Y-85.2
z10.

Gl

Z-.99 r100.

Y-69.2 F900.

G2
Gl
G3
Gl
G3
Gl
G3
Gl
G3
Gl
G2
Gl
GO

X0. ¥Y-53.2 RI16.
X50.

X63.2 Y-40. R13.2
Y40.

X50. ¥53.2 R13.2
X-50.

X-63.2 Y40. R13.2
Y-40.

X-50. Y-53.2 R13.2
XO0.

X16. Y-69.2 Rl6.
Y-85.2

Z25.

X-16. Y-80.2
z10.

Gl

Z-.99 r100.

Y-64.2 F900.

G2
Gl
G3
Gl

X0. Y-48.2 RI16.
X50.

X58.2 Y-40. R8.2
Y40.
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N292
N294
N296
N298
N300
N302
N304
N306
N308
N310
N312
N314
N316
N318
N320
N322
N324
N326
N328
N330
N332
N334
N336
N338
N340
N342
N344
N346
N348
N350
N352
N354
N356
N358
N360
N362
N364
N366
N368
N370
N372
N374
N376
N378
N380
N382
N384
N386
N388
N390
N392
N394

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 RIl6.
Gl Y-80.2

GO 725.

X-16. Y-100.2

z10.

Gl Z-1.98 F100.
Y-84.2 F900.

G2 X0. Y-68.2 Rlob.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X1le6. Y-84.2 RIl6.
Gl Y-100.2

GO 725.

X-16. Y-95.2

z10.

Gl Z-1.98 F100.
Y-79.2 F900.

G2 X0. Y-63.2 Rlob.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 Xle6. Y-79.2 Rl6.
Gl Y-95.2

GO z25.

X-16. Y-90.2

z10.

Gl Z-1.98 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rlob.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
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N396
N398
N400
N402
N404
N406
N408
N410
N412
N414
N416
N418
N420
N422
N424
N426
N428
N430
N432
N434
N436
N438
N440
N442
N444
N446
N448
N450
N452
N454
N456
N458
N460
N462
N464
N466
N468
N470
N472
N474
N476
N478
N480
N482
N484
N486
N488
N490
N492
N494
N496
N498

Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 Xle. Y-74.2 Rl6.
Gl Y-90.2

GO 725.

X-16. Y-85.2

z10.

Gl Z-1.98 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rleb.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. Y-53.2 R13.2
Gl XO.

G2 X16. Y-69.2 Rl6.
Gl Y-85.2

GO 725.

X-16. Y-80.2

z10.

Gl Z-1.98 F100.
Y-64.2 F900.

G2 X0. Y-48.2 Rlob.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X1l6. Y-64.2 Rl6.
Gl Y-80.2

GO 725.

X-16. ¥Y-100.2

z10.

Gl Z2-2.97 F100.

Y-84.2 F900.

G2 X0. Y-68.2 Rlob.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.
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N500
N502
N504
N506
N508
N510
N512
N514
N516
N518
N520
N522
N524
N526
N528
N530
N532
N534
N536
N538
N540
N542
N544
N546
N548
N550
N552
N554
N556
N558
N560
N562
N564
N566
N568
N570
N572
N574
N576
N578
N580
N582
N584
N586
N588
N590
N592
N594
N596
N598
N600
N602

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 Xle6. Y-84.2 RIl6.
Gl Y-100.2

GO z25.

X-16. Y-95.2

z10.

Gl Z2-2.97 F100.

Y-79.2 F900.

G2 X0. Y-63.2 Rlob.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 Xle6. Y-79.2 Rl6.
Gl Y-95.2

GO z25.

X-16. Y-90.2

z10.

Gl Z2-2.97 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rlob.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 Xle. Y-74.2 Rl6.
Gl Y-90.2

GO z25.

X-16. Y-85.2

z10.

Gl Z2-2.97 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rleb.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
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N604
N606
N608
N610
N612
N614
N616
N618
N620
N622
N624
N626
N628
N630
N632
N634
N636
N638
N640
N642
N644
N646
N648
N650
N652
N654
N656
N658
N660
N662
N664
N666
N668
N670
N672
N674
N676
N678
N680
N682
N684
N686
N688
N690
N692
N694
N696
N698
N700
N702
N704
N706

Gl Y-40.

G3 X-50. Y-53.2 R13.2
Gl XO.

G2 X16. Y-69.2 RIl6.
Gl Y-85.2

GO 725.

X-16. Y-80.2

z10.

Gl Z2-2.97 F100.
Y-64.2 F900.

G2 X0. Y-48.2 Rlob.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rl6.
Gl Y-80.2

GO z25.

X-16. Y-100.2

z10.

Gl Z-3.96 F100.
Y-84.2 F900.

G2 X0. Y-68.2 Rlob.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 Xle6. Y-84.2 RIl6.
Gl Y-100.2

GO 725.

X-16. Y-95.2

z10.

Gl Z-3.96 F100.
Y-79.2 F900.

G2 X0. Y-63.2 Rlob.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.
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N708
N710
N712
N714
N716
N718
N720
N722
N724
N726
N728
N730
N732
N734
N736
N738
N740
N742
N744
N746
N748
N750
N752
N754
N756
N758
N760
N762
N764
N766
N768
N770
N772
N774
N776
N778
N780
N782
N784
N786
N788
N790
N792
N794
N796
N798
N800
N802
N804
N806
N808
N810

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 Xle6. Y-79.2 Rl6.
Gl Y-95.2

GO 725.

X-16. Y-90.2

z10.

Gl Z-3.96 F100.

Y-74.2 F900.

G2 X0. Y-58.2 Rlob.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 Xle. Y-74.2 Rl6.
Gl Y-90.2

GO z25.

X-16. Y-85.2

z10.

Gl Z-3.96 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rleb.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. Y-53.2 R13.2
Gl XO.

G2 X16. Y-69.2 Rl6.
Gl Y-85.2

GO 725.

X-16. Y-80.2

z10.

Gl Z-3.96 F100.

Y-64.2 F900.

G2 X0. Y-48.2 Rlob.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
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N812
N814
N816
N818
N820
N822
N824
N826
N828
N830
N832
N834
N836
N838
N840
N842
N844
N846
N848
N850
N852
N854
N856
N858
N860
N862
N864
N866
N868
N870
N872
N874
N876
N878
N880
N882
N884
N886
N888
N890
N892
N894
N896
N898
N900
N902
N904
N906
N908
N910
N912
N914

Gl XO.

G2 X16. Y-64.2 Rl6.
Gl Y-80.2

GO 725.

X-16. Y-100.2

z10.

Gl Z-4.95 F100.
Y-84.2 F900.

G2 X0. Y-68.2 Rlob.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X1e6. Y-84.2 RIl6.
Gl Y-100.2

GO 725.

X-16. Y-95.2

z10.

Gl Z-4.95 F100.
Y-79.2 F900.

G2 X0. Y-63.2 Rlob.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 Xle. Y-79.2 Rl6.
Gl Y-95.2

GO 725.

X-16. Y-90.2

z10.

Gl Z-4.95 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rlob.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.
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NI916
N918
N920
N922
N924
N926
N928
N930
N932
N934
N936
N938
N940
N942
N944
N946
N948
N950
N952
N954
N956
N958
N960
N962
N964
N966
N968
N970
N972
N974
N976
N978
N980
N982
N984
N986
N988
N990
N992
N994
N996
N998
N1000
N1002
N1004
N1006
N1008
N1010
N1012
N1014
N1016
N1018

G2 Xle6. Y-74.2 RIl6.
Gl Y-90.2

GO z25.

X-16. Y-85.2

z10.

Gl Z-4.95 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rleb.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. Y-53.2 R13.2
Gl XO.

G2 X16. Y-69.2 Rl6.
Gl Y-85.2

GO z25.

X-16. Y-80.2

z10.

Gl Z-4.95 F100.
Y-64.2 F900.

G2 X0. Y-48.2 Rlob.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rl6.
Gl Y-80.2

GO 725.

X-16. Y-100.2

z10.

Gl Z-5.94 F100.

Y-84.2 F900.

G2 X0. Y-68.2 Rlob.
Gl X50.
G3 X78.2 Y-40. R28.2
Gl Y40.
G3 X50. Y68.2 R28.2
Gl X-50.
G3 X-78.2 Y40. R28.2
Gl Y-40.
G3 X-50. Y-68.2 R28.2
Gl XO.
G2 X16. Y-84.2 Rlob.
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N1020
N1022
N1024
N1026
N1028
N1030
N1032
N1034
N1036
N1038
N1040
N1042
N1044
N1046
N1048
N1050
N1052
N1054
N1056
N1058
N1060
N1062
N1064
N1066
N1068
N1070
N1072
N1074
N1076
N1078
N1080
N1082
N1084
N1086
N1088
N1090
N1092
N1094
N1096
N1098
N1100
N1102
N1104
N1106
N1108
N1110
N1112
N1114
Nl1l1le
N1118
N1120
N1122

Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

Z10.

Gl Zz-5.94 F100.
Y-79.2 F900.

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

zZ10.

Gl Z-5.94 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. ¥Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

zZ10.

Gl Zz-5.94 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2
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N1124
N11l26
N1128
N1130
N1132
N1134
N1136
N1138
N1140
N1142
N1144
N1l4e
N1148
N1150
N1152
N1154
N1156
N1158
N1160
N11l62
N11l64
Nlle66
N1168
N1170
N1172
N1174
N1176
N1178
N1180
N1182
N1184
N1186
N1188
N1190
N1192
N1194
N1196
N1198
N1200
N1202
N1204
N1206
N1208
N1210
N1212
N1214
N1216
N1218
N1220
N1222
N1224
N1226

GO z25.

X-16. ¥Y-80.2
Z10.

Gl Zz-5.94 F100.

Y-64.2 F900.

G2 X0. Y-48.2 RIl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlob.
Gl Y-80.2

GO z25.

X-16. Y-100.2

Z10.

Gl Z2-6.93 F100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

zZ10.

Gl Z2-6.93 F100.
Y-79.2 F900.

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.
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N1228
N1230
N1232
N1234
N1236
N1238
N1240
N1242
N1244
N1246
N1248
N1250
N1252
N1254
N1256
N1258
N1260
N1262
N1264
N1266
N1268
N1270
N1272
N1274
N1276
N1278
N1280
N1282
N1284
N1286
N1288
N1290
N1292
N1294
N1296
N1298
N1300
N1302
N1304
N1306
N1308
N1310
N1312
N1314
N1316
N1318
N1320
N1322
N1324
N1326
N1328
N1330

X-16. ¥-90.2

Z10.

Gl Z2-6.93 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

zZ10.

Gl Z2-6.93 F100.
Y-69.2 F900.

G2 X0. Y-53.2 RIl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

Z10.

Gl Z2-6.93 F100.
Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlo.
Gl Y-80.2

GO z25.

X-16. Y-100.2
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N1332
N1334
N1336
N1338
N1340
N1342
N1344
N1346
N1348
N1350
N1352
N1354
N1356
N1358
N1360
N1362
N1364
N1366
N1368
N1370
N1372
N1374
N1376
N1378
N1380
N1382
N1384
N1386
N1388
N1390
N1392
N1394
N1396
N1398
N1400
N1402
N1404
N1406
N1408
N1410
N1412
N1414
N141le6
N1418
N1420
N1422
N1424
N1426
N1428
N1430
N1432
N1434

Z10.

Gl Z-7.92 F100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

Z10.

Gl Z-7.92 F100.
Y-79.2 F900.

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

zZ10.

Gl Z-7.92 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥-85.2

z10.
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N1436
N1438
N1440
N1442
N1444
N1446
N1448
N1450
N1452
N1454
N1456
N1458
N1460
N1462
N1464
N1466
N1468
N1470
N1472
N1474
N1476
N1478
N1480
N1482
N1484
N1486
N1488
N1490
N1492
N1494
N1496
N1498
N1500
N1502
N1504
N1506
N1508
N1510
N1512
N1514
N1516
N1518
N1520
N1522
N1524
N1526
N1528
N1530
N1532
N1534
N1536
N1538

Gl Z-7.92 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

Z10.

Gl Z-7.92 F100.
Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlob.
Gl Y-80.2

GO z25.

X-16. Y-100.2

zZ10.

Gl z-8.91 F100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

z10.

Gl Zz-8.91 F100.
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N1540
N1542
N1544
N1546
N1548
N1550
N1552
N1554
N1556
N1558
N1560
N1562
N1564
N1566
N1568
N1570
N1572
N1574
N1576
N1578
N1580
N1582
N1584
N1586
N1588
N1590
N1592
N1594
N1596
N1598
N1600
N1602
N1604
N1606
N1608
N1610
N1612
N1l614
N1616
N1618
N1620
N1622
N1624
N1626
N1628
N1630
N1632
N1634
N1636
N1638
N1640
N1642

Y-79.2 F900.

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

Z10.

Gl Zz-8.91 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

Z10.

Gl z-8.91 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlo.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

zZ10.

Gl z-8.91 F100.
Y-64.2 F900.
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N1644
N1646
N1648
N1650
N1652
N1654
N1656
N1658
N1660
N1662
N1664
N1666
N1668
N1670
N1672
N1674
N1676
N1678
N1680
N1682
N1684
N1686
N1688
N1690
N1692
N1694
N1696
N1698
N1700
N1702
N1704
N1706
N1708
N1710
N1712
N1714
N1716
N1718
N1720
N1722
N1724
N1726
N1728
N1730
N1732
N1734
N1736
N1738
N1740
N1742
N1744
N1746

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlob.
Gl Y-80.2

GO z25.

X-16. Y-100.2

Z10.

Gl 2-9.9 F100.
Y-84.2 F900.

G2 X0. Y-68.2 Rl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlo.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

z10.

Gl 2-9.9 F100.
Y-79.2 F900.

G2 X0. Y-63.2 Rl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

zZ10.

Gl 2-9.9 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
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N1748
N1750
N1752
N1754
N1756
N1758
N1760
N1762
N1764
N1766
N1768
N1770
N1772
N1774
N1776
N1778
N1780
N1782
N1784
N1786
N1788
N1790
N1792
N1794
N1796
N1798
N1800
N1802
N1804
N1806
N1808
N1810
N1812
N1814
N1816
N1818
N1820
N1822
N1824
N1826
N1828
N1830
N1832
N1834
N1836
N1838
N1840
N1842
N1844
N1846
N1848
N1850

Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

zZ10.

Gl 2-9.9 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

zZ10.

Gl Z2-9.9 F100.
Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlob.
Gl Y-80.2

GO z25.

X-16. Y-100.2

Z10.

Gl Zz-10.89 F100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.
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N1852
N1854
N1856
N1858
N1860
N1862
N1864
N1866
N1868
N1870
N1872
N1874
N1876
N1878
N1880
N1882
N1884
N1886
N1888
N1890
N1892
N1894
N1896
N1898
N1900
N1902
N1904
N1906
N1908
N1910
N1912
N1914
N1916
N1918
N1920
N1922
N1924
N1926
N1928
N1930
N1932
N1934
N1936
N1938
N1940
N1942
N1944
N1946
N1948
N1950
N1952
N1954

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2

Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO Z25.

X-16. ¥Y-95.2

Z10.

Gl Zz-10.89 F100.
Y-79.2 F900.

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

zZ10.

Gl Zz-10.89 Fr100.
Y-74.2 F900.

G2 X0. Y-58.2 RIl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

Z10.

Gl Zz-10.89 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
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N1956
N1958
N1960
N1962
N1964
N1966
N1968
N1970
N1972
N1974
N1976
N1978
N1980
N1982
N1984
N1986
N1988
N1990
N1992
N1994
N1996
N1998
N2000
N2002
N2004
N2006
N2008
N2010
N2012
N2014
N2016
N2018
N2020
N2022
N2024
N2026
N2028
N2030
N2032
N2034
N2036
N2038
N2040
N2042
N2044
N2046
N2048
N2050
N2052
N2054
N2056
N2058

Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlo.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

zZ10.

Gl Zz-10.89 F100.
Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlo.
Gl Y-80.2

GO z25.

X-16. ¥Y-100.2

Z10.

Gl z-11.88 F100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

zZ10.

Gl Zz-11.88 Fr100.
Y-79.2 F900.

G2 X0. Y-63.2 Rl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.
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N2060
N2062
N2064
N2066
N2068
N2070
N2072
N2074
N2076
N2078
N2080
N2082
N2084
N2086
N2088
N2090
N2092
N2094
N2096
N2098
N2100
N2102
N2104
N2106
N2108
N2110
N2112
N2114
N2116
N2118
N2120
N2122
N2124
N2126
N2128
N2130
N2132
N2134
N2136
N2138
N2140
N2142
N2144
N2146
N2148
N2150
N2152
N2154
N2156
N2158
N2160
N2162

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

Z10.

Gl Zz-11.88 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. ¥Y-58.2 RI18.2
Gl XO.

G2 X16. Y-74.2 Rlo.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

Z10.

Gl Zz-11.88 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

Z10.

Gl Zz-11.88 F100.
Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
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N2164
N2166
N2168
N2170
N2172
N2174
N2176
N2178
N2180
N2182
N2184
N2186
N2188
N2190
N2192
N2194
N2196
N2198
N2200
N2202
N2204
N2206
N2208
N2210
N2212
N2214
N2216
N2218
N2220
N2222
N2224
N2226
N2228
N2230
N2232
N2234
N2236
N2238
N2240
N2242
N2244
N2246
N2248
N2250
N2252
N2254
N2256
N2258
N2260
N2262
N2264
N2266

Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlo.
Gl Y-80.2

GO z25.

X-16. ¥Y-100.2

Z10.

Gl Z2-12.87 F100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

zZ10.

Gl Z2-12.87 F100.
Y-79.2 F900.

G2 X0. Y-63.2 Rl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

Z10.

Gl Z2-12.87 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.

Gl X50.
G3 X68.2 Y-40. R18.2
Gl Y40.
G3 X50. Y58.2 R18.2
Gl X-50.

112



Lap Trinh Phay - Tién V6i MASTERCAM

N2268
N2270
N2272
N2274
N2276
N2278
N2280
N2282
N2284
N2286
N2288
N2290
N2292
N2294
N2296
N2298
N2300
N2302
N2304
N2306
N2308
N2310
N2312
N2314
N2316
N2318
N2320
N2322
N2324
N2326
N2328
N2330
N2332
N2334
N2336
N2338
N2340
N2342
N2344
N2346
N2348
N2350
N2352
N2354
N2356
N2358
N2360
N2362
N2364
N2366
N2368
N2370

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. ¥Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlo.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

Z10.

Gl Z2-12.87 F100.

Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

Z10.

Gl Z2-12.87 F100.
Y-64.2 F900.

G2 X0. Y-48.2 RIl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlob.
Gl Y-80.2

GO z25.

X-16. ¥Y-100.2

Z10.

Gl z-13.86 F100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
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N2372
N2374
N2376
N2378
N2380
N2382
N2384
N2386
N2388
N2390
N2392
N2394
N2396
N2398
N2400
N2402
N2404
N2406
N2408
N2410
N2412
N2414
N2416
N2418
N2420
N2422
N2424
N2426
N2428
N2430
N2432
N2434
N2436
N2438
N2440
N2442
N2444
N2446
N2448
N2450
N2452
N2454
N2456
N2458
N2460
N2462
N2464
N2466
N2468
N2470
N2472
N2474

Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlo.
Gl Y-100.2

GO zZ25.

X-16. ¥-95.2

Z10.

Gl z-13.86 F100.
Y-79.2 F900.

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlo.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

Z10.

Gl z-13.86 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

zZ10.

Gl z-13.86 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. Y53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.
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N2476
N2478
N2480
N2482
N2484
N2486
N2488
N2490
N2492
N2494
N2496
N2498
N2500
N2502
N2504
N2506
N2508
N2510
N2512
N2514
N2516
N2518
N2520
N2522
N2524
N2526
N2528
N2530
N2532
N2534
N2536
N2538
N2540
N2542
N2544
N2546
N2548
N2550
N2552
N2554
N2556
N2558
N2560
N2562
N2564
N2566
N2568
N2570
N2572
N2574
N2576
N2578

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

Z10.

Gl z-13.86 F100.

Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlob.
Gl Y-80.2

GO Z25.

X-16. Y-100.2

Z10.

Gl Zz-14.85 r100.
Y-84.2 F900.

G2 X0. Y-68.2 Rl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

zZ10.

Gl Z-14.85 r100.
Y-79.2 F900.

G2 X0. Y-63.2 RIl6.

Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
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N2580
N2582
N2584
N2586
N2588
N2590
N2592
N2594
N2596
N2598
N2600
N2602
N2604
N2606
N2608
N2610
N2612
N2614
N2616
N2618
N2620
N2622
N2624
N2626
N2628
N2630
N2632
N2634
N2636
N2638
N2640
N2642
N2644
N2646
N2648
N2650
N2652
N2654
N2656
N2658
N2660
N2662
N2664
N2666
N2668
N2670
N2672
N2674
N2676
N2678
N2680
N2682

Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO Z25.

X-16. ¥-90.2

Z10.

Gl Z-14.85 F100.

Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

Z10.

Gl Z-14.85 r100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

Z10.

Gl Zz-14.85 r100.
Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.
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N2684
N2686
N2688
N2690
N2692
N2694
N2696
N2698
N2700
N2702
N2704
N2706
N2708
N2710
N2712
N2714
N2716
N2718
N2720
N2722
N2724
N2726
N2728
N2730
N2732
N2734
N2736
N2738
N2740
N2742
N2744
N2746
N2748
N2750
N2752
N2754
N2756
N2758
N2760
N2762
N2764
N2766
N2768
N2770
N2772
N2774
N2776
N2778
N2780
N2782
N2784
N2786

G2 X16. Y-64.2 Rlob.
Gl Y-80.2

GO zZ25.

X-16. ¥Y-100.2

Z10.

Gl Z-15.84 r100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

Z10.

Gl Zz-15.84 r100.
Y-79.2 F900.

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlo.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

Z10.

Gl z-15.84 r100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.

Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
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N2788
N2790
N2792
N2794
N2796
N2798
N2800
N2802
N2804
N2806
N2808
N2810
N2812
N2814
N2816
N2818
N2820
N2822
N2824
N2826
N2828
N2830
N2832
N2834
N2836
N2838
N2840
N2842
N2844
N2846
N2848
N2850
N2852
N2854
N2856
N2858
N2860
N2862
N2864
N2866
N2868
N2870
N2872
N2874
N2876
N2878
N2880
N2882
N2884
N2886
N2888
N2890

Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

Z10.

Gl z-15.84 r100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 R13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

zZ10.

Gl Z-15.84 r100.
Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlob.
Gl Y-80.2

GO z25.

X-16. ¥Y-100.2

zZ10.

Gl Zz-16.83 F100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2
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N2892
N2894
N2896
N2898
N2900
N2902
N2904
N2906
N2908
N2910
N2912
N2914
N2916
N2918
N2920
N2922
N2924
N2926
N2928
N2930
N2932
N2934
N2936
N2938
N2940
N2942
N2944
N2946
N2948
N2950
N2952
N2954
N2956
N2958
N2960
N2962
N2964
N2966
N2968
N2970
N2972
N2974
N2976
N2978
N2980
N2982
N2984
N2986
N2988
N2990
N2992
N2994

GO z25.

X-16. ¥Y-95.2

Z10.

Gl Zz-16.83 F100.
Y-79.2 F900.

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

Z10.

Gl Zz-16.83 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

zZ10.

Gl Zz-16.83 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.
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N2996
N2998
N3000
N3002
N3004
N3006
N3008
N3010
N3012
N3014
N3016
N3018
N3020
N3022
N3024
N3026
N3028
N3030
N3032
N3034
N3036
N3038
N3040
N3042
N3044
N3046
N3048
N3050
N3052
N3054
N3056
N3058
N3060
N3062
N3064
N3066
N3068
N3070
N3072
N3074
N3076
N3078
N3080
N3082
N3084
N3086
N3088
N3090
N3092
N3094
N3096
N3098

X-16. ¥Y-80.2

Z10.

Gl Zz-16.83 F100.
Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlob.
Gl Y-80.2

GO z25.

X-16. ¥Y-100.2

zZ10.

Gl Z2-17.82 F100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

Z10.

Gl Z2-17.82 F100.
Y-79.2 F900.

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2
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N3100
N3102
N3104
N3106
N3108
N3110
N3112
N3114
N3116
N3118
N3120
N3122
N3124
N3126
N3128
N3130
N3132
N3134
N3136
N3138
N3140
N3142
N3144
N3146
N3148
N3150
N3152
N3154
N3156
N3158
N3160
N3162
N3164
N3166
N3168
N3170
N3172
N3174
N3176
N3178
N3180
N3182
N3184
N3186
N3188
N3190
N3192
N3194
N3196
N3198
N3200
N3202

Z10.

Gl Z2-17.82 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. ¥Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

Z10.

Gl Z2-17.82 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 R13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

zZ10.

Gl Z2-17.82 F100.
Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlob.
Gl Y-80.2

GO z25.

X-16. Y-100.2

z10.
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N3204
N3206
N3208
N3210
N3212
N3214
N3216
N3218
N3220
N3222
N3224
N3226
N3228
N3230
N3232
N3234
N3236
N3238
N3240
N3242
N3244
N3246
N3248
N3250
N3252
N3254
N3256
N3258
N3260
N3262
N3264
N3266
N3268
N3270
N3272
N3274
N3276
N3278
N3280
N3282
N3284
N3286
N3288
N3290
N3292
N3294
N3296
N3298
N3300
N3302
N3304
N3306

Gl z-18.81 F100.
Y-84.2 F900.

G2 X0. Y-68.2 RIl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

Z10.

Gl z-18.81 r100.
Y-79.2 F900.

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

zZ10.

Gl z-18.81 Fr100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

z10.

Gl z-18.81 Fr100.
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N3308
N3310
N3312
N3314
N3316
N3318
N3320
N3322
N3324
N3326
N3328
N3330
N3332
N3334
N3336
N3338
N3340
N3342
N3344
N3346
N3348
N3350
N3352
N3354
N3356
N3358
N3360
N3362
N3364
N3366
N3368
N3370
N3372
N3374
N3376
N3378
N3380
N3382
N3384
N3386
N3388
N3390
N3392
N3394
N3396
N3398
N3400
N3402
N3404
N3406
N3408
N3410

Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

Z10.

Gl z-18.81 Fr100.
Y-64.2 F900.

G2 X0. Y-48.2 Rl6.
Gl X50.

G3 X58.2 Y-40. R8.2
Gl Y40.

G3 X50. Y48.2 R8.2
Gl X-50.

G3 X-58.2 Y40. R8.2
Gl Y-40.

G3 X-50. Y-48.2 R8.2
Gl XO.

G2 X16. Y-64.2 Rlo.
Gl Y-80.2

GO z25.

X-16. Y-100.2

Z10.

Gl Zz-19.8 F100.
Y-84.2 F900.

G2 X0. Y-68.2 Rl6.
Gl X50.

G3 X78.2 Y-40. R28.2
Gl Y40.

G3 X50. Y68.2 R28.2
Gl X-50.

G3 X-78.2 Y40. R28.2
Gl Y-40.

G3 X-50. Y-68.2 R28.2
Gl XO.

G2 X16. Y-84.2 Rlob.
Gl Y-100.2

GO z25.

X-16. ¥Y-95.2

zZ10.

Gl Z-19.8 F100.
Y-79.2 F900.
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N3412
N3414
N3416
N3418
N3420
N3422
N3424
N3426
N3428
N3430
N3432
N3434
N3436
N3438
N3440
N3442
N3444
N3446
N3448
N3450
N3452
N3454
N3456
N3458
N3460
N3462
N3464
N3466
N3468
N3470
N3472
N3474
N3476
N3478
N3480
N3482
N3484
N3486
N3488
N3490
N3492
N3494
N3496
N3498
N3500
N3502
N3504
N3506
N3508
N3510
N3512
N3514

G2 X0. Y-63.2 RIl6.
Gl X50.

G3 X73.2 Y-40. R23.2
Gl Y40.

G3 X50. Y63.2 R23.2
Gl X-50.

G3 X-73.2 Y40. R23.2
Gl Y-40.

G3 X-50. Y-63.2 R23.2
Gl XO.

G2 X16. Y-79.2 Rlob.
Gl Y-95.2

GO z25.

X-16. ¥-90.2

Z10.

Gl Zz-19.8 F100.
Y-74.2 F900.

G2 X0. Y-58.2 Rl6.
Gl X50.

G3 X68.2 Y-40. R18.2
Gl Y40.

G3 X50. Y58.2 R18.2
Gl X-50.

G3 X-68.2 Y40. R18.2
Gl Y-40.

G3 X-50. Y-58.2 R18.2
Gl XO.

G2 X16. Y-74.2 Rlob.
Gl Y-90.2

GO z25.

X-16. ¥Y-85.2

z10.

Gl Z-19.8 F100.
Y-69.2 F900.

G2 X0. Y-53.2 Rl6.
Gl X50.

G3 X63.2 Y-40. R13.2
Gl Y40.

G3 X50. ¥53.2 R13.2
Gl X-50.

G3 X-63.2 Y40. R13.2
Gl Y-40.

G3 X-50. ¥Y-53.2 RI13.2
Gl XO.

G2 X16. Y-69.2 Rlob.
Gl Y-85.2

GO z25.

X-16. ¥Y-80.2

zZ10.

Gl Z-19.8 F100.
Y-64.2 F900.

G2 X0. Y-48.2 RIl6.
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N3516
N3518
N3520
N3522
N3524
N3526
N3528
N3530
N3532
N3534
N3536
N3538
N3540
N3542
N3544
N3546
N3548
N3550
N3552
N3554
N3556
N3558
N3560
N3562

01001
N100
N102
N104
N106
N108
N110
N112
N114

01002
N100
N102
N104
N106
N108
N110
N112
N114

Gl
G3
Gl
G3
Gl
G3
Gl
G3
Gl
G2
Gl
GO
M5

X50.

X58.2 Y-40. R8.2

Y40.
X50.

Y48.2 R8.2

X-50.

X-58

.2 Y40. R8.2

Y-40.

X-50.

X0.
X1l6.

Y-80.

Z25.

Y-48.2 R8.2

Y-64.2 Rlob.
2

G91 G28 ZzO.

MO1
T4

M6

GO G90 G54 X0. YO0. S500 M3
H4 725.

G43
G99
G80
M5

G91l
G28
M30

G83

G28
XO0.

Z-20. R25. Q5. F200.

Z0.
YO.

X72.5 F600.

Y13.
X=72
Y-13
X72.
Y-39
X-91
M99

333
.5
.333
5
.998
.25

X72.5 F600.

Y-13
X=72
Y13.
X72.
Y39.
X-91
M99

.333
.5
333
5
998
.25

125



Lap Trinh Phay - Tién V6i MASTERCAM

126



Lap Trinh Phay - Tién V6i MASTERCAM

PHAN IIL THIET KE VA GIA CONG HINH HOC 3D
CHUONG I

CO SO XAY DUNG HINH HOC 3D
I. Thi&t k& hinh hoc 3D & dang Solid ( hinh kh&i).

MasterCAM X6 cung cip cho chiing ta mot nhém cac thong sd cong cu d€ tao ra cic hinh

khdi 3D. Ta sit dung cdc cong cu 3D nay d€ tao ra cac bé mit phdi c6 dang 3D khac nhau.

MasterCAM X6 s& cung cap cho chiing ta cdc cong cu sau: Solid Extrude, Solid Revolve,
Solid Sweep, Solid Loft ( nhu hinh du6i).

_ #form  Machine Type  Toolpaths  Scree

|H Extrude... e |
; ‘g Revolve... L
{ @™ Sweep...
{ $ Lot Mame Eutrude
i ] Estrugion Operation Ciraft
Fillet , o
- @ Create Body || Drraft
L Chamfer Cut Body L itwad
]l bl Add Boss
<% Trim... ) Sngle; 150
! i Combine Ops
- @ Remove Faces.. Estruzion Dhgtance/Threctian
Draft F - e 3
@ Oraft Faces @ Ewtend by zpecified distance
P L3 Y
b Distance: A0.0
dill Boolean Add . Extend through &l
{ﬁ Boolean Remowe ot Extend to paint
(ﬁ Boolean Comimon b Wectar:
Mon-associative 4 He-Select |
_ Trm to zelected Face(z)
ﬁ Find Features... =
| Feverze direction
From Surfaces... = o ;
g ; [T Both directions Split draft
1= ayout...
B Remove all solid history operaticns
Face / feature colors L3

1. Cong cu Solid Extrude.
Cong cu Extrude dugc st dung d€ tao khdi, né c6 chiic ning kéo dai doi tugng vé
phdc 2D thanh vt thé khdi.
+»» Cac budc thuc hién nhu sau:
> Tao ddi tugng 2D biing cic cong cu 2D trén MasterCAM X6.
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> Vao menu Solid > Solid Extrede. Pick chon d6i tugng 2D, rdi nhap OK, xuit
hi€n hop thoai Extrude Chain nhu hinh 1.

Trong dé:
+ Extrude:
e Extrusion operation
Creat body: Tao vat thé khoi.(Hinh2a)
Cut body: Tao khdi cit d6i tugng da cé sdn.(Hinh 2b)
Add boss: Tao khdi mdi cong thém vao ddi tugng cii.(Hinh 2¢)

Hinh 2a Hinh 2b Hinh 2c¢
e Extrusion distance/ direction
Extend by specified distance: Nhip vio chiéu cao khoi.

Extend though all(dung cho cut body): Cit hét toan khdi.
Extend to point: Kéo chiéu cao d€n mot di€m nao dé.
Vector: Xic dinh chiéu cao bing vecto.
Re-select: Thay d6i huéng kéo clia vat thé. Ta c6 thé tuy chon thay ddi bing
Cong cu, dé dugc huéng thich hop |l Lt i e
i 1]

'ﬁ' ﬁ"ﬂ @ ‘Iﬁ +-+l e

e Draft: Tao khdi vat véi mdt géc cho trudc:
Pick chon Outward.( Hinh 3a)
Khéng chon OQutward. (Hinh 3b)
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Hinh 3a Hinh 3b
4+ Thin wall:

Khi ban ddnh ddu vao Thin wall solid c6 3 mic dinh d€ chon:

Extrude Chain

Ewtude  Thin il ]

7 Thin " all-
v Thinwall Solid
% Thicken lnw
£ Thicken Outward
7 Thicken Both Directions

| rusard: J1 A

[Eltimard ] i

[ Draft ends

Thicken Inward: tao thanh mdng bén trong .( Hinh 4a)

Thicken Outward: tao thanh mdng bén ngoai.( Hinh 4b)

Thicken Both Directions: tao thanh mdng theo 2 huéng trong va
bén ngoai(khodng cach tuy y).( Hinh 4c)

bé&i tugng 2D Goc Da6i tugng 2D gbc Déi twgng 2D Goc
Hinh 4a Hinh 4b Hinh 4c¢

129



Lap Trinh Phay - Tién V6i MASTERCAM

2. Cong cu Solid Revolve.(tao khdi tron xoay)
Cong cu Revolve dugc st dung dé tao khdi, né c6 chiic ning xoay mdt ddi tugng vé
phdc 2D quanh 1 dudng thing nao d6 thanh vat thé tron xoay(truc xoay).
+» Cac budc thuc hién nhu sau:
> Tao 2 d6i tugng vé phéac 2D biing cdc cong cu vé 2D trong MasterCAMX
t6i dd giGi thiéu trong phan 1.
> Pick chon menu Solids > Solids Revolve. Pick chon ddi tugng 2D cAn xoay
r6i nhan Enter, sau d6 chon dudng thing 1am truc. Xut hién hop thoai

Revolve nhu ( Hinh 5) dudi day:

Revalve Chain

Revalve | Thintwal |

Mame JHE'-.-'D|'-.-'E

Revolve Operation

(¥ [Create Body
" Cut Body
" Add Boss to Body

Anogled bz
Direction Ead Start angle: 1D.D

End angle:

Rezelect Sxiz [line]
Re-Select

Reverze
[ Rewverze

| ? 7| %] ?

Hinh 5

Trong dé :
+ Revolve :
Create Body: tao vat thé khdi tron xoay.
Cut Body: cit khdi vat thé tron xoay cé sin theo bién dang tron xoay.
Add Boss to Body: ghép vat thé€ khdi v6i vat thé tru tron xoay.

Start angle: géc bt ddu qud trinh xoay.
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K&t qua—>

Hinh 6 Create Body

K&t qua—>

Hinh 7 Cut Body
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End angle: géc két thiic qud trinh xoay.

Re —select: thay ddi hudng xoay cia vat thé . Chiing ta c6 thé thay ddi bing cic
cong cu

%olid Chain Direction

IR EEER

TP
=== % dé€ chon hudng thich hgp.

+ Thin Wall: tao vt rin tron xoay c6 thainh mdéng giéng nhu tao vat thé khdi Extrude.
Thicken Inward: tao thanh mdng bén trong.
Thicken Outward: tao thanh bén ngoai.
Thicken Both Direction: hu6ng dich chuyén thinh mdng di vé 2 phia.

3. Cong cu Solid Sweep ( tao khdi doc theo dudng din).
+»» Cac budc thuc hién nhu sau:
> V& 1 bién dang kin, khong dugc giao nhau, trén mot mit phing.
> Tao 1 dudng din di qua bién dang trong mit phiang chita bién dang,.

Sweep Chain

I arme iSweep

— Sweep Operation

" Cut Body
" Add Bosz

Hinh &

> Kich chon menu Solids > Solids Sweep chon bién dang 4n Enter, sau d6 chon
dudng din an Enter.

> XuAt hién bang tly chon nhu (hinh 8)
Trong d6 c6 3 lya chon:

Create Body: tao vat thé khdi méi.
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Cut Body: cit 1 vat thé c6 sin theo bién dang clia vat thé mdi tao ra.
Add Boss: ghép 1 vat thé mdi v6i véi vat thé di co sin.
4. Cong cu Loft:(tao cdc md hinh phitic tap).

Cong cu Loft cho phép chiing ta tao cdc mo hinh phifc tap bing cdch ndi cdc bién dang trén
cdc mit phiang. N6 khong han ché sd bién dang vé& phic. Khi st dung ccong cu Loft thi cdc
bién dang khong dugc cling nim trén 1 mit phing.

+» Cac budc thuc hién nhu sau:

> V& cic bién dang khép kin, khong giao nhau trén cidc mit phing.

> Pich chon menu Solids > Solids Loft chon 1an ludt cdc bién dang rdi 4n Enter.
> XuAt hién bang tly chon nhu (hinh 9) dudi day:

Loft Chain
Marne (Lot
Hinh 9 - Laft Dperation

" Add Boss

[ Create az Fuled

K&t qua—>

Hinh 10

Trong d6 c6 3 lya chon:

Create Body: tao vat thé khdi mdi.
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Cut Body: cit 1 vat thé c6 sin theo bién dang clia vat thé mdi tao ra.
Add Boss: ghép 1 vat thé mdi vé6i v6i vat thé da co sin.
5. Cong cu Fillet.(bo tron cic canh hoic dinh clia ddi tugng).

Cong cu Fillet c6 chifc ning bo tron cdc canh hoic dinh clia d6i tugng. C6 2 lwra chon cho
ddi tugng Fillet 13 theo dudng, mit véi mit.

5.1 Fillet theo dudng:
Kich chon menu Solides > Fillet > Solids Fillet sau d6 pich chon dudng can Fillet roi

4n Enter. Xuat hién bdng thong s&( Hinh 11) va chiing ta nhap cdc thdng sd vao.

rrs 111

Fillet Parameters

Narne [Fill=t
1 Congstant Radius F-EOGET
" Wariable R adius

(& Linear £ Srooth
R adiuz: ]m

Dverflow: m

[~ Mitered comers ]

[ Propagate along tangencies

5.2 Fillet theo mat v4i mat. | (3 salid Fillet...
Kich chon menu Solids > Fillet > Face-Face fillet. Sau d6 kich =
chon cdc mit cin Fillet rdi 4n Enter. XuAt hién bing thong s6 nhu
(Hinh 12) va ching ta nhip cdc thong s6 vao.

Face-Face Fillet Parameters

%' Salid Face-Face Fillek, ..
; .

Mame |Fac:e-Fac:e Fillet
7+ Radiuz
7 width
" Hold Line
H\lnh 12 R adius: 250
W idth: J 1 Fatic: A
5 & I side f= 1

I Propagate along tangencies

I Curvature comtinuous

6. Cong cu Chamfer ( vat mép cac dinh hodc canh).
Cong cu nay c6 chifc ning gin giong nhu cong cu Chamfer trong phan 2D, trong 3D
thi cdc canh(Edge) hoic cic dinh bi vat mép. Trong phan 3D nay chiing ta ¢6 3 Iva
chon cho ddi twgng Chamfer nhu sau:
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6.1 Solids One - Distance chamfer (theo mot thdng s&, 2 canh vt c6 dd dai biing nhau)
Kich chon menu Solids > Chamfer > Solids One — Distance chamfer. Sau dé kich
chon dudng can Chamfer rdi Enter. Liic nay xuit hién bang thong s6 nhu (Hinh 13) va

chiing ta nhap do dai canh vat vao.

Chamfer Parameters E|

(3 solid Fillt...
'KV solid Face-Face Filet. .

Mame iChamfer

Diztance: 10.0

i Solid Ore-distarice Chamfer..,
I Solid Crie-distance Chamfer T

[ Propagate along tangencies

@ Solid Two-distance Chamfer.,.
| [EB Solid Distance and Angle Chamfer ® @ 2 l

Hinh 13

6.2 Solids two — Distance chamfer ( theo 2 thong sd kh4c nhau, 2 canh vat c6 do dai

khong bing nhau).
Kich chon menu Solids > Chamfer > Solids two — Distance chamfer. Sau d6 kich
chon dudng can Chamfer rdi Enter. Lic nay xuét hién bang thong s& nhu (Hinh 14) va

ching ta nhiap d6 dai 2 canh vat vao.

Chamfer Parameters

M ariz il:hamfer

Diztance 1 10.0

Diztance & ]

I Mitered comers
[ Propagate slong tangencies

v | %8| 2]

Hinh 14

a Solid One-distance Chamfer. .,

olid Two-distance Chamfer..,

Solid Distance and Angle Chamfer.,

6.3 Solids Distance and Angle chamfer.
Kich chon menu Solids > Chamfer > Solids two — Distance chamfer.
Sau d6 kich chon dudng can Chamfer roi Enter. Liic nay xuit hién bang thong s& nhu

(Hinh 15) va ching ta nhap do dai 1 canh vat va géc nghiéng vao.

Chamfer Parameters

I arniz iEhamfer
Distance: 11010
Linnle jd!:u M
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7. Cong cu Solids Shell.

Hinh 15

Kich chon menu Solids > Solids Shell.

Cong cu nay chiing ta diing d€ tao vé mdng bing cach khoét réng chi tiét,

Shell Solid

Name {Shel

— Shell Direction -

" Oubward
" Bath

— Shell Thickness -

[Fneard: 5.0
Jard: 2.0

[ty

v | %8| 2|

Hinh 16
8. Draft Solids faces.Vat nghién cdc mat
Kich chon menu Solids > Draft Solids faces.

+» Cac budc thuc hién nhu sau:

> Tao 1 khdi Solids

> Kich
Draft Face Parameters
lugt
M arrie |Draft Face

» Xuat
17 % [Diraft ta Face
) ™ Diraft to Flane
" Draftto Edge
T Draft Extrude

chon menu Solids >Draft
Solids Faces sau d6 chon lan
cdc bién dang can vit rdi 4n
Enter.

hién béng tiy chon nhu (hinh
dudi day:
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Hinh 17

> Nhip géc vat vao Draft Angle. Roi 4n chdp nhan. il
» Chon mit dinh hudng cho huéng chiing ta cin vit an Enter.
> XuAt hién bang truy chon :

Tuy chon nay gitip ching ta thay ddi hudng vit.

Hinh 18

9. Boolean Add: Cong 2 ddi tugng lai v6i nhau.
10. Boolean Remove: Trir giita 2 d6i twong.
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11. Boolean Common: Giao nhau ( 14y phin giao nhau giita 2 ddi tugng).
12. Solids from sufaces: tao khdi solids tir md hinh mit.

]
| llcreate Block. .}

13. Cac hinh hoc co ban c6 san. E Cere —
| % Create Cane...
5 / Create Block. ..

0 Create Sphere...

Ngoai cdc cidch tao m6 hinh solids ma tdi vira gidi thi€u vdi cdc

ban nhu trén thi Master CamX con cho phép ching ta tao

nhanh c4c khoi solids ¢d ban nhu: kh&i tru, khoi hinh nén , khdi 0 Create Torus...

hop chif nhat, khdi ciu, khdi hinh xuyén.
13.1 Create Cylinder( kh&i tru).

>~ & Solids

@] Radius: nhdp bdn kinh. ‘ " Sufaces
I‘?a Height: nhap chiéu cao.

Axis: chon truc (X,Y,Z ), dudng thazlng, hoic | |ﬁ‘§ BOO
2 di€m 1am chuén dé€ vé,

Base point: Diém khdi diu dé veé. e
i (]%D I~ Sweep -
e _I él in.n
25

Sweep : chiing ta nhap géc bat diu va géc

két thic cla khdi tru.

Hinh 19
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13.2  Create cone ( khdihinh con)

@] Base radius: nhiap ban kinh dugi(ddy)

= @ Solids

7 Surfaces
‘?g Hei . N A — Basze— =
ght: nhip chi€u cao
b =, B
@] Top radius: nhip bdn kinh trén (dinh) | G| o= .

’ 3 [Foo =] 4
Top angle: tao géc ( n€u ching ta da nhip bin e }

kinh trén thi khong nhdp gbéc va ngudc lai) -
Axis: chon truc (X,Y,Z ), dudng thflng, hoic
2 diém lam chuéin d€ vé. 5 @ [0 i‘%—bl
Base point: Piém khdi diu d€ vé. |
Sweep : chiing ta nhap géc bit diu va géc e
két thic ctia kh6i hinh con. < oo
2% [@moo
— Auis
g e e =
v

Hinh 20
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133 Create block ( hinh hop) ii 3!
f* Salids

@ Length: Chiéu dai. " Surfaces
@ Width: chiéu rong.

& hitad
l@ 200 - @
@ Height: chiéu cao. EEN @J
"B il

O
Rotate: goc xoay.

Axis : chon truc (X,Y,Z ), dudng thing, hoic 2 =
di€ém 1am chuidn dé vé. % oo
) . ) — Anchor
Base point: Diém khdi dau d€ vé. = r =
@ j% iy g i
'y ' {

Anchor : chon di€m dit.

Hinh 21
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13.4 Creats sphere( hinh ciu).

G

Radius: ban kinh: 20

Base point: Diém khdi diu dé veé.
Sweep : chiing ta nhip géc bit dau va
géc két thic clia khdi hinh ciu.

Axis : chon truc (X,Y,Z ), dudng thﬁng,

- R N e R~
hodc 2 di€m lam chuan dé€ vé

Hinh 22

o Solids

™ Surfaces

<&

¥

i
(@ poo =1

I~ Sweep -

% 0.0
2% j35|:u.u:|

— s -
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13.5 Create Torus (hinh xuyén).

EI Major radius: ban kinh 16n. & = Selids

£ Surfaces

@ Minor radius: ban kinh nhd.

g6c két thic clia hinh xuyén. K oo =
Axis: chon truc (X,Y,Z ), dudng thing,
hoic 2 diém lam chuin dé€ vé.
: 00
Base point: di€ém khdi diu d€ ve. <
25

& kid

& bt
Sweep : chiing ta nhip géc bit dau va E{ 500 > _@
hitad

Hinh 23
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14. Solids Trim ( Trim khdi dic) ! Trim Solid
Kich chon menu Solid > Solids Trim |  Mame [T
Plane: Cat mot khoi bang mdt madt T
phflng  Plaris
. 2 A N1 A < " Surface
Suface: Cat mdt khoi bing mdt mait S

chiing ta da tao trugc.

Flip sides: P6i hudng cit. [ Keepdl

K sties |

v | 8| 2|

Hinh 24
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II. Thi&€t k& hinh hoc 3D & dang Surface.
Theo quan diém thi€t k& clia cic phin mém CAD/CAM thi mdt vat thé dugc tao
nén tir cic mit cong (surfaces), vi th€ mo hinh dang mit bi€u hién rd rang, chinh
xdc hinh dang, ciu tric vat thé€. C4c mit cong nay dudc tao nén bdi s tinh todn,
quy uSc clia cdc ham todn hoc. Do d6 mdi phan mém CAD/CAM c6 cach thifc xay
dung cdc mit cong khic nhau nhim muc dich xay dyng vat thé chinh x4c, nhanh
chéng. Trong MasterCAM X6 cung cap cho chiing ta c6 cdc c4ch tao chi ti€t &
dang mdt nhu (hinh 25).
Kich chon menu Create > Surface

Surface |ZE Ruled Lofted..
Drafting 3 [ RevDI\I'@...
| @ Offset..
I3} Rectangle... 2 Swept
i%% Rectangular Shapes... .
W2 HH MNet
O Folrgan.. % Fence...
| €3 Ellipse... _
@:J Spiral... &> Draft..
%, Helix.. Extruded...
=t Fillet =
Primitives r Trm .
Letters... @ Extend Trimmed Edges
i Bounding Box... [ Extend..
5 Bokt Circle... ) From Solid
h Turn Profile... H_E[f' Flat Boundary
E‘ Silhouette Boundary ... tﬂ Eill Holes
@i e Satnte @ Remove Boundary
j Stair Geometry... B spiit
@ Door Geometry... A Un-teim
Jb  Autosync Rails :
U g 2-5urface Blend...
- = :k 3-5urface Blend...
0 _ Hinh 25
S B 3-Fillet Blend...
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1. Create Ruled surface (Mit ké).
Kich chon menu Create > Surface > Create
Ruled surface.
+» Cac budc thuc hién nhu sau:
» Tao ra 2 curve v4i khodng cach ching ta
chon.
» Kich chon menu Create > Surface >
Create Ruled surface. Lic ndy xuat
hién bang tiy chon nhu (hinh 26) chiing

ta chon 2 curve vira tao > Enter.

» Sau d6 chon l_@ Ei

bi€u tugng rdi >

Enter.

Chiing ta sé dudc két qua vdi cdc curve da
chon.

&

" C-plane = 30

—| OO
Inzide -~ T
Conlll I+

Hinh 26

Mit ruled dudc xAy dung bdi sy k&t ndi giita 2 hoic nhiéu cdc ddi tugng hinh hoc (curves)

bing cdc dudng thang (dudng ké). Do d6 mudn tao dugc mit ruled ta phai tao trudc cic doi
tugng hinh hoc co ban tir &6 hé thdng méi tao cic dudng ké k&t ndi cic ddi tugng dé lai dé
tao mit ruled. (Hinh 26) th€ hién mit ruled trude khi t6 béng va sau khi td béng.
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Hinh 27
Chu y:

Céc d6i tugng hinh hoc (curves) c6 thé 1a bién dang kin (countour) hoic hd. Mit ruled tao ra
¢6 hinh dang tuy thudc vao sy Iwa chon tudn ty cic d6i twgng hinh hoc. Do d6 véi nhiéu
curves ta sé& tao dugc nhiéu mit ruled nén dé€ tao duge 1 mit nhu' y ta phai luwa chon cic d6i
tugng hinh hoc theo mdt trinh ty va mot huéng xédc dinh.

2. Create Lofted Surface
Kich chon menu Create > Surface > Create Lofted Surface.

Céc budc thyc hién 1énh gidng nhu 1énh: Create Ruled surface. Kich chon ﬁ

Hinh 28

Mit Loft surface dugc tao ra biing cich ndi cdc bién dang trén cdc mit phing bdi cic

dudng cong parabolice. Cong cu Loft khong han ché s6 bién dang nhung s bién dang
phdi 16n hon 1. Céc bién dang phai dudc sip x&p sao cho khi tao vat thé thi bé miit
vat th€ khong dudc giao nhau. D€ tao dugc mit loft chinh xdc thi cdc bién dang dudc
chon phai theo mdt tudn ty nhat dinh, cic di€ém xuat phat cia mdi bién dang phai

tuong quan nhau ( cung huéng).
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. Create Revolved Surface (Mat Tron Xoay):
Kich cho menu Create > Surface > Create
Revolved Surface.

Cong cu Revolved Surface gitp ta tao midt tron xoay
bing cdch xoay mdt bién dang quanh 1 truc (dudng
thang). Do d6 d€ tao mit revolved chiing ta phai
dung trudc bi€n dang va truc xoay.
+»+» Cac budc thuc hién nhu sau:
» Tao ra bién dang va truc xoay
» Kich cho menu Create > Surface > Create
Revolved Surface.
» Chon bién dang > Enter.

Y

Chon truc xoay > Enter.

> Nhip géc bit dau xoay va két thic xoay vio

Y e - | =T

Truc xoay

Hinh 29

Rl Riulig]
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4. Create Swept Surface.

Kich chon menu Create > Surface > Create Sweept

Surface

Mit swept dugc tao ra bdi su dich chuyén bién dang
doc theo dudng din cho trudc. Bién dang c6 thé I1a bién
dang hé hoic kin. Mit phing chita dudng din phai vudng

géc véi mit phang chita bién dang.

+» Cac budc thuc hién nhu sau:
> Tao ra bién dang va dudng din
» Kich cho menu Create > Surface > Create
Sweept Surface.
» Chon bién dang > Enter.
> Chon dudng din > Enter.

&

" C-plane. & 3D

~ | D |

Pudng dan

Hinh 30
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5. Create Etruded Surface.
Kich cho menu Create > Surface > Create Etruded Surface.

¢ Cac budc thuc hién nhu sau:
» Taorabién dang
» Kich cho menu Create > Surface > ﬂ
Create Etruded Surface.
» Chon Chain bién dang > Enter xuit
hi€n hdp thoai Extruded va cdc tuy chon ﬁl oo =] e
néu chiing ta can st dung nhu (hinh 31). 2

> Nhip chiéu cao chiing ta cAn > Enter

Hinh 31

Chain bién dang Hinh 32
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6. Create Draft Surface.
Kich chon menu Create > Surface > Create Draft Surface
Mit nay dugc tao bdi su dich chuyén 1 bién dang doc theo 1 phuong vudng géc véi
mat phflng vé& bién dang d6, dugc xdc dinh bdi chiéu dai va 1 géc nghiéng.

i I:l_:;_aﬁt::.su rface:

& length {7 Flare

N
%

0465 v
[« o= &4
| |

v]| S| 2|

Hinh 31

7. Fillet Surface
Kich chon menu Create > Surface > Fillet Surface
Cong cu nay dung dé bo tron giita 2 mit giao nhau hoic bo tron giita mot mit va 1
mit phing (plane) hay mot curve.
Chiing ta c6 3 kiéu Fillet nhu sau:

% Fillet Surfaces to Surfaces. .. k
%& Fillzt Surfaces to Curves. .,

| k& Fillet Surfaces ko a Plane. .

< Fillet surfaces to surfaces: bo giita 2 bé mit.
» Fillet surfaces to curves: bo giita 1 bé mit d&€n dudng curves.

» Fillet surfaces to a Plane : bo giita mot mit phing va mot bé mit lam viéc

>

L)

L)

>

L)

L)
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8. Trim Surface.
Kich chon menu Create > Surface > Trim Surface
Lénh nay dudc st dung d€ cit xén cdc mit giao nhau.

Chiing ta ¢6 3 ki€u Trim nhu sau:

<& Trim Surfaces ko Surfaces... k

el -
(B! Trim Surfaces ko Curves, ..

&5 Trim Surfaces ko a Plane. ..

< Trim surfaces to surfaces: cit giita 2 bé mit.

< Trim surfaces to curves: cit giita 1 bé mit d&€n dudng curves.

< Trim surfaces to a Plane : cit gitta mot mit phang va mot bé mit 1am viéc.

9. Surface Extend.
Kich chon menu Create > Surface > Surface Extend.
Lénh nay dugc dung dé kéo dai doi tugng.
10. Create Surface from Solid.
Kich chon menu Create > Surface > Create Surface from Solid
Lénh nay dugc ding dé€ tao hinh hoc dang mit tir hinh hoc dang khdi.
11. Create flat Boundary Surface.
Kich chon menu Create > Surface > Create flat Boundary Surface.
Lénh nay diing d€ tao mit flat
12. Fill holes with Surfaces.
Kich chon menu Create > Surface > Fill holes with Surfaces.
Lénh nay chiing ta dung dé 14p 18 thudng dugc ding trong gia cong.
13. Create 2 Surface Blend.
Kich chon menu Create > Surface > Create 2 Surface Blend.
Lénh nay diing d€ bo 2 mit bing mot mit cong tdng hgp bat ky
14. Create 3 Surface Blend.
Kich chon menu Create > Surface > Create 3 Surface Blend.
Lénh nay diing d€ bo 3 mit bing mot mit cong tdng hgp bat ky
15. Create 3 Fillet Blend.
Kich chon menu Create > Surface > Create 3 Fillet Blend.

Lénh nay dung d€ bo déu 3 mit.
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CHUONG 11

LAP TRINH GIA CONG HINH HOC 3D

Trong phan nay MasterCAM X6 cung ciAp cho chiing ta 2 nhém chinh d€ gia cong nhitng bé
mat 3D d6 la gia cong tho(Surface Rough) va gia cong tinh (Surface Finish).

I. Surface Rough.

Kich chon menu Toolpaths > Surface Rough chiing ta s& c6 8 ki€u gia cong thd

nhu dudi day:

Kiéu gia cong

M5 t3 gii thich

Hinh minh hoa

E

s e
o g i 8

] o

Rough Parallel Gia cong tho song song theo hudng
dudc mic dinh bdi nhitng thong s&
g6c lam viéc. .
% Rough Radial Gia cong tho doc huéng kinh
= Rough Project | Gia cong thd nhitng ddi tugng dugc ”/aén . o
chi€u bdi d6i tugng hién hitu trén mit. \{\’%%j/
- .
%
Rough Flowline Gia cong thd doc theo vi tuyén clia

bién dang mdt bé miit.

EN
*= Rough Contour

Gia cong tho bién dang mit theo
dudng xodn O¢ i trén xudng.
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STT

Tén Tai Liéu

Link Tai

1 Lap Trinh Gia Céng Cam Ung Dung Mastercam | https://tinyurl.com/y5um4qu4

2 Bo Tai Liéu Hoc Mastercam X Full https://tinyurl.com/y5rojw33

3 Tu Hoc Mastercam https://tinyurl.com/yyktfgv9

4 Tw Hoc Mastercam 2018 https://tinyurl.com/yc8asjmx

5 Huwong Dan Ty Hoc Mastercams Theo Huwéng https://tinyurl.com/ya3a2zbt
Thuwce té

6 Hwéng Dan Ty Hoc Mastercam X6 https://tinyurl.com/ybbfyxsh

7 Tron B Tai Liéu Mastercam m&i nhat 2019 https://tinyurl.com/y6f32uej

8 Thiét Ké Lap Trinh Gia Coéng Phay Tién & Cat https://tinyurl.com/ybclra2w
Day Vé&i Mastercam

9 Mastercam 2019 Full link Google , Huong dan https://tinyurl.com/y2tup26r
cai Mastercam

10 Giao trinh Mastercams 2019 | Tw hoc https://tinyurl.com/yb5Ixhgl
Mastercams 2019

11 Khac Phuc L6i Giao Dién Trong Mastercams https://tinyurl.com/y5mbjwp7

12 Post Processor Mastercam https://tinyurl.com/y6pjxt46

13 Lap Trinh Gia Cong 4,5 Truc V&i Mastercams https://tinyurl.com/y6xcez70
2018-2019 | Chi Tiéet Dé Hieu

14 Khac Phuc L6i WIBUCM64.dIl Trén Mastercam https://tinyurl.com/y5qgt8olo
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% Rough Pocket Gia cong tho gitta mit vaphan dudc
giGi han bdi bién dang.

quRough Plunge Gia cOng thd biang cdch dn dao theo
phuong thing ding.
Rough Restmill

1. Rough Parallel Toolpath .
Chiing ta st dung chifc ning nay d€ tao dudng chay dao song song theo nhitng mit
dudgc chon.
+» Cac budc thuc hién nhu sau:
+ Kich chon menu Toolpath > Surface Rough > Rough Parallel Toolpath.

Liic nay xuat hién cdc thy chon sau:

@ Cavity

71 Undefined

[ ]

e Boss: Chi dao di chuyén theo mot huéng, hoic tir 2 canh xudng va khong
cho phép dao di chuyén theo chiéu 4m cia truc Z khi cit.
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e Cavity: Phuong phdp nay dao di
chuyén theo kiéu Zigzag va cho
phép cit theo cd 2 chiéu duong va [y
am theo truc Z (phuong phdp nay
thong dung nha't).
e Unspecified: Dugc tao trong hdp
thoai ri€ng.
<+ Chon mit chiing ta cin gia cong > Enter.
Lic nay xuit hién bdng tuy chon nhu
(Hinh 32)
e Drive : chon mit gia cong.
e Check :
e Containment : chon dudng bao
( duong gidi han gia cong).
e Approximate starting point: chon diém SHRIOHITALS SISIiG pan
bit dau gia cong.

CAD file...

Show...

Containment
(0]

Sau khi ching ta chon Enter.

Hinh 32
4+ Khai bdo thong sd gia cong.
Khi chiing ta hoan tat cdc budc trén hdp thoai Surface Rough Parallel xuit hién:

Teolpath parameters | Surface parameters | Rough paraliel paiametem|

# Tool Mame Dia. Corrad. | Leng Tool name:

L Ll LiL D Tool #: |1 Len. offset: 1
Head# -1 Dia. offset: 1
Tool dia: 80 Comer radius; 0.0

—
Feed rate; 500.0 Spindle speed; 1200

Hinh 33

Piunge rate; 1000 Retract rate: 0.001

[7] Force tool change [¥] Rapid retract

“ 1 | b | Comment
Right-click for options
B
fogs Combo's {Befault (1)) | Misc values... El | Tool display...
[F] To batch El | Rotanymes... | [ Flanes
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4+ Tool Parameter.

Hop thoai kich thuc dao chiing ta khai bdo twong ty nhu & phan 2D.
4+ Surface parameter.

- _ _ _ S—
| Surface Rough Parallel = ¥ u&
I b — ; |
. = Bl | Cleaance.. | (500 | Tin comp J‘.J
B |
ST Ate BNG GF DRETaton Stocktoleave 2 @1
& »o | ondwe
; Stock to leave EE— © I}
@ Absclte ) Incremental on check
50 Tool containment
- e Compensate to: {0
@ Absclute @) Incremental % s @ Center  © Duts
[0 |Topcfstock..| (800 tiomal offzet |00
(@ Absolute Incramentad
[E | Diection.. |
Hinh 34

Trong hép thoai nay c6 thém mét vai thong s6 nhu sau:
e Stock to leave on drive: lugng du dé lai cho nguyén cdng sau.
e Stock to live on check :mit ki€m tra
e Tool containment compensate to: cich giGi han vung chay dao
+ Inside: bén trong
+ Center: tim dao
+ Outside: bén ngoai.

e Direction

Hop thoai nay dugc mic dinh 181 vao va 18i ra clia dudng gia cong trén mot mit. Hop
thoai xuat hién bén duéi ( Hinh 35).
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Piunge direction Retract direction
Plunge angle 900 Retact angle 90
XY angle ]| XY angle 8
Piunge length 0.0 Retract length 0o
Relatve to | Cut Cirection - Helative to [.;ut Diwecton ,.]

EAEIER

Hinh 35

L6i vao va 18i ra ¢6 thé dugc mic dinh mot trong 3 hudng clia mdt vecto hay clia mot dudng
thing. N&u 1a vecto thi thong s6 dugc mic dinh theo 3 hudng:

Hinh 36

Chon niit Line, hé thdng sé& trd vé cita s6 db hoa cho ban chon mot dudng thﬁng dé€ tao 101 ra.
Sau d6 chon dudng thing, hé thng sé trd vé hop thoai Direction.
Khi hop thoai dugc déng lai, hé thng s& chi ra géc cia huéng nhu 1a géc 90°
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4+ Rough specific parameter:

Trong hop nay MasterCam thém vio 4 thong s6 dudgc mic dinh d€ gia cong tho.

= - — - - — - —
Surface Rough Parallel = m

| Tocipath parameters | Suface parameters | Rough paraliel parameters |

Tatal tolerance... 0025 Max. stepoves.| 4.0
Cutting method | Zigzag - Machining 00
angle

Masx stepdown: 02|

Flunge control

@ Allow multiple plunges along cut

{7 Cut from one side

() Cut from both sdes I}

] Use appraximate start point
[¥] Allow negative Z motion along surface
[¥] Allow positive 7 motion aleng surfacs

Cutdepths... | | Gap seftings...| [Advanced seftings...

Hinh 37

Cuting method: C6 2 phuong phdp 1a zigzag va one way.

Max stepdown: Thong s6 nay dugc x4c dinh vdi khdang cdch 16n nhat gitta hai dudng
cit lién ti€p nhau theo phuong Z.

Plunge control: Phuong phap nay c6 thé tiy chon 1 trong 3 cdch d€ gia cong .

+ Allow mutiple plungles along cut: Cho phép cit nhiéu budc.

+ Cut from one side: Cit doc theo mdt bén cia mot mit.

+ Cut from both side: Cit doc theo hai bén clia mit.

Prompt for starting point: Xuit hién dong nhic chon di€m bit ddu qué trinh gia
cong.

Allow negative Z motion along surface: Cho phép di chuyén theo phuong Z- khi cit
Allow positive Z motion along surface: Cho phép di chuyén theo phuong Z+ khi cit
Max stepover: Thong sd nay dudc xdc dinh véi khdang cdch 16n nhit gitta hai buéc
ngang cit lién ti€p nhau.

Machine angle: G6c lam viéc cliia mdy.
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e Cut depths:
Nhém thong s6 trong hdp thoai nay dudc dung d€ xdc dinh chiéu siu cit clia dao trong sudt
qud trinh gia cong thd, chiéu siu cit c6 thé duge mic dinh theo ché d6 tuyét ddi hay tuong
ddi. Hop thoai xudt hién bén dudi:

Cut Depths “ - &J
() Absclute @ Incremental
Absclute depths Incremental depths
0.0 1 Adjustment to top cut 02
| :
h M amimurm depth 108 Adjustment to G'SH cuts 02
i
Detect fiat At
f Select depths. Critical dep
i sar depths {iear depth
[ ] iscjust for stock to leave on drive surfaces {Note: dnve stock isincluded in adjustment )
Relative to Tip - ’@H%”@]
Hinh 38

+ Absolute . Ché& do tuyét doi
Minimum depth: Pi€m cao nhit ma dao c6 thé dén d€ hét vat liéu
Maximum depth: Pi€m thdp nhat ma dao c6 thé t6i d€ hét vat liéu

+ Incremental . Ché€ do tuong d6i
Adjustment to top cut: Pudc xdc dinh v6i nhitng khdéang cach nhd nhat giita chiéu
sdu ma hé thong c6 thé tinh téan va 12 ndi ma xay ra gia cong dau tién
Adjustment to other cuts: Dudc x4dc dinh véi nhitng khdang cdch 16n nhat clia
chiéu sau ngay bién dang gia cong da dudc mic dinh

e Gap settings.
Cai dit ch€ @6 vé khdang trong gitta cdc bé mit gia cong . Nhitng khdang tréng 1a do
mat khong kin hay do mit bi gay, ching tao ra bdi:
+ Nhitng mit lién ti€p nhau dudgc ndi khong chinh xdc
+ Tai vling bi cit, noi nhitng khdang trong dudc tao ra
+ Do sy di chuyén
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Kich thudc clia 18 dugc chi dinh theo 2 [Gapsettings = e
cach:
Gap zize Reset |
" Digtance Gap sze _
© Distnce 25
2 of stepover 300.0 i
i@ % of stepowver 300.0
+ Distance: khoang cahs 16 cu thé. M Gl s e Lot o
+ % of stepover: khodng cich theo phian | Broken =
trim gia tri cda mdi buSc ngang. [T Use plunge, retract rate in gap
[¥] Check gap mofion for gouge
Mation = Gap sze, retract
[¥] Check retract motion for gouge
[7] Optimize cut crder
|| Plisnge into previcushy cut gres
Follow containment boundary at gap
Tangential arc radius: {EEH
Tangential arc angle: [HE
Tangential ne langth: oo
| |
I
|
” |Hf§m|3b%||?|l
e Motion < Gap size: Mastercam

truc

cung cip 4 loai gia cdng cho khdang tréng nhd, nhitng miu nay xut hién:

Motion < Gap size, keep tool down

Direct
|F-:u||u:uw surfacelz)] ﬂ
[ Use plunge, retract rate in gap SITIDEIH"I
[v Check gap motion for gouge Fallow EL-I[fEIEE-'[E]

+ Direct:Trong 1énh Direct ban di chuyén thing trén khdang tréng tif vi tri
nay dé&n vi tri kia. Trong 1&énh khéc thi ban c6 thé di chuyén di€m cudi cla
dudng gia cong trén mit phing nay dén di€m bit dau clia dudng gia cong
trén mit kia (hai mit phai ké can nhau).
+ Broken: Trong 1énh Broken ban di chuyén trén khdang tréng clia cung dudgc chia, theo
Z va truc khac X hodc Y.
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+ Smooth : Trong 1énh Smooth dudng gia cong di chuyén trén khdang tréng doc theo
chat 16ng. N6 thudng dugc st dung vdi tdc do cao clia may.

+ Following surface(s): Trong 1énh nay dudng gia cong di chuyén trén khdang trong
theo hudng Z.

e Motion > Gap size:
Mation » Gap size, retract

v Check, retract mation for gouge

Né&u dao di chuyén 16n hon kich thuéc khdang tréng da cho, thi hé thdng s& thém vao sy riit
dao. Pudng gia cong cho nhitng khdang tréng 16n thi lam theo 5 budc sau:

+ Gia cong trén mit tir di€m dau dé€n di€m cudi theo hudng di xéc dinh.

+ Rut dao nhanh.

+ Di chuyén nhanh trén khéang trong cia di€m dau, di€m cudi cia mit thi hai.

+ An xuéng tir di€m bit ddu clia mit thit hai.

+ Gia cOng mat thit hai theo huéng da dinh.

Hinh 40
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2. Rough Radial Toolpath .
Gia cOng thé mdt chay dao theo huéng kinh.
Kich chon menu Toolpath > Surface Rough > Rough Radial Toolpath.

% Céc budc thuc hién gidng nhu phuong phdp gia cong Rough Parallel
Toolpath.
Lic nay xuit hién cdc tiy chon sau:

@ Cavity

71 Undefined

2

e Boss: Chi dao di chuyén theo mot huéng, hoic tir 2 canh xudng va khong
cho phép dao di chuyén theo chiéu 4m cia truc Z khi cit.

e Cavity: Phuong phdp nay dao di chuyén theo ki€u Zigzag va cho phép cit
theo cd 2 chiéu duong va aAm theo truc Z (phuong phdp nay thong dung
nhat).

e Unspecified: Bugc tao trong hdp thoai r1eng

4+ Chon mit ching ta can gia cong > Enter. [r
Lic nay xuadt hién bing tly chon nhu
(Hinh 32)

e Drive : chon mit gia cong.

e Check : it lmD file___] [ iy ]
e Containment : chon dudng bao

( dudng gidi han gia cong). |t Show..
o Ap;zrox\imate starting point: chon di€m hadh

bat dau gia cong. ol I s ] I ® ]

Sau khi ching ta chon Enter.

Containrment

o &)l ® ]

v |

R adial point
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+ Toolpath parameter.
Nhan nit chudt phai vao thu vién chon dao gia cong 1a dao cau R=10.
4+ Surface parameters .

#+ Rough radial parameters .

Céc thong s6 trong 2 hop thoai ndy giong nhu phuong phiap Rough Parallel
Toolpath.

4 Enter rotation point: chon di€ém d€ chi dinh tAm xoay clia cic dudng cit
chiing ta chon ngay gdc toa do.

Mit gia cong

i BPudng chay dao
s

Hinh 41
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3. Rough Project Toolpath .
Chi€u mot dudng chay dao 1én mot mit phiang nao do.

Kich chon menu Toolpath > Surface Rough > Rough Project Toolpath.

% Céc budc thuc hién gidng nhu phuong phdp gia cong Rough Parallel
Toolpath.

Lic nay xuit hién cdc tay chon sau:

@ Cavity

(71 Undefined

e Boss: Chi dao di chuyén theo mot huéng, hoic tir 2 canh xudng va khong
cho phép dao di chuyén theo chiéu 4m cia truc Z khi cit.
e Cavity: Phuong phap nay dao di chuyén theo ki€u Zigzag va cho phép cit theo
ca 2 chiéu duong va aAm theo truc Z (phuong phéap nay thong dung nhat).
¢ Unspecified: Pudc tao trong hdp thoai riéng.
4 Chon mit ching ta cin gia cong > Enter. Lic | Tee
nay xut hién bang tuy chon nhu (Hinh 42)
e Drive : chon mit gia cong.
e Check :
e Containment : chon dudng bao (1] II:AD file...l [ 1 ]
( duong gidi han gia cong).

. . A e Show...
e Curvers : chon Project ching ta can chiéu.

Sau khi ching ta chon Enter. Check

ol 5 || ® |
+ Toolpath parameter.

Nh#n nit chudt phai vao th vién chon

dao gia cong 1a dao cau R=2

Containrment

+ Surface parameters .
+ Rough Project parameters .

Hinh 42
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Céc thong so trong 2 hop thoai ndy giéng nhu phuong phiap Rough Parallel
Toolpath.

Rough project parameters c6 thém vao thong s6 nhu sau:

f - == . . - .. - - = me—1
Surface Rough Project - r Y [ . ’-Mi
| Toolpath ters | Surface paametess | Rough project parameters
) )
— F:‘I-EE Machine Group-2
Max stepdown: ps -1l Properties - 3 - AXIS WYMC

28 Toolpath Group-1

Projectos o
@ MCI -7 2 - Swface Finish Radial - [WC5: TOP] - [Tplane: TOP}
7 Curves !?l--m 3 - Surface Rough Radial - (w/CS: TOP] - [Tpiane: TOP]
() Points

[7] Retract betwsen cuts
Piunge control

Hinh 42
@ Alow multiple plunges along cut
() Cut from one side

() Cut from both sides

[¥] Adow negative Z motion along suface

[ Allow posiiie Z malionslong.surface [ Cutdepths.. | [Gapsetiings...| [Advanced seftings...

v /[ %] 2]

e Projection type: loai dudng chay dao.
+ NCI: chiéu file dudng chay dao NCI 1én mit di c6 sin.
+ Curve: chi€u dudng cong Curve 1én mit di c6 sin.
+ Point: chi€u di€m 1én mit da c6 sin.

Bbudng gia cOng

Hinh 43
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4. Rough Flowline Toolpath
Chiing ta ding d€ gia cong tho doc theo vi tuyén clia bién dang mdt bé miit.

Kich chon menu Toolpath > Surface Rough > Rough Flowline Toolpath.

% Céc budc thuc hién gidng nhu phuong phdp gia cong Rough Parallel
Toolpath.
Lic nay xuit hién cdc tuy chon sau:

@ Cavity

(71 Undefined

e Boss: Chi dao di chuyén theo mot huéng, hoic tir 2 canh xudng va khong
cho phép dao di chuyén theo chiéu 4m cia truc Z khi cit.

e Cavity: Phuong phap nay dao di chuyén theo ki€u Zigzag va cho phép cit theo
ca 2 chiéu duong va aAm theo truc Z (phuong phéap nay thong dung nhat).

e Unspecified: Pugc tao trong hop - —
Toolpath/surface selection -
thoai riéng. A E————

4+ Chon mit chiing ta can gia cong > Enter. Drive
Liic nay xuit hién bang tay chon nhu m [ s ‘ l & |
(Hinh 44) (0] ’CAD il [ T8 I
e Drive : chon mit gia cong.
e Check : Fhovs:
e Containment : chon dudng bao Check
( duong gidi han gia cong). o | B ] &
e Flowline : chon huéng chay cua
dudng gia cong.
Sau khi ching ta chon Enter. Containment

Hinh 44
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+ Toolpath parameter.
Nhan niit chudt phdi vao thu vién chon

dao gia cong 1a dao cau R=6
4 Surface parameters .
4+ Rough Flowline parameters .
Céc thong sd trong 2 hp thoai nay giéng nhu phuong phap Rough Parallel
Toolpath.
Rough Flowline parameters c6 thém vao thong s6 nhu sau:

v an e MR &

| Toolpath paiamteml Surface p 4 | Rough fiowline parameters | 1

Cut control Stepower control

[ Distance 20 %) Distance 20 | Cutling method
0025 ©Scalophgt 135 [ Sngie rowony

[¥] Check fiowline motion for gouge
Max stepdown: pz

Plunge control

@) Al multiple plunges along cut [#] ABow negative Z motion along surface

() Cut from one side [¥] Alow positive Z motion along surface

=) Cut from both sides

:—l Rj_bm_ G l Cut depths... ] [Gaf_tse’fmgs] [Ad\rano&dsamngs
Fezolution [ of tool .

EAEIES
Hinh45

Stepover contral

" Distance -

{* Scallop height 1.25

- Stepover control: ki€m séat budc ngang.
+ Distance: khoang cich cu thé.
+ Scallop height: diéu khi€n biing chiéu cao nhdp nhé bé miit.
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DPuong gia

Chay mo phdng

Hinh 46

5. Rough Contour Toolpath.
Chiing ta ding d€ gia cong bién dang mit theo dudng xodn Gc ti trén xudng.

Kich chon menu Toolpath > Surface Rough > Rough Contour Toolpath.

% Céc budc thuc hién gidng nhu phuong phdp gia cong Rough Parallel
Toolpath.

4 Chon mit ching ta can gia cong > Enter. Lic nay xuit hién bang tiy chon nhu
(Hinh 47)
e Drive : chon mit gia cong.
e Check :
e Containment : chon dudng bao
( duong gidi han gia cong).
e Approximate starting point: chon di€m bt dau.
Sau khi ching ta chon Enter.
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4+ Toolpath parameter.
Nhan niit chudt phdi vao thu vién chon

dao gia cong 1a dao cau R=10
#+ Surface parameters .

4+ Rough Contour parameters .
Céc thong s6 trong 2 hop thoai nay giéng
nhu phuong phdp Rough Parallel Toolpath.

Drive

ml & || ®
(0 lI:AD .., ’ (g ]

Check

ol & [ ® ]

Cantairriett
ok | ® ]

Approximate starting point

b8
v L2 ]

Hinh 47

- Rough contour parameters c6 thém vao thong s nhu sau:

| Toolpath parameters |S|.u'fac>e parameters | Rough contour parameters |
Dwecticn of closed contours

Maximum stepdown: ;
| Startlength: 00

Corner rounding radius: ] |
Transiion

(7) High speed @ Broken

E Entry/ext arc/fine

Alow arc/ine outside boundary

[] Optimize cut crder

— | @ Cimb ) Conventional

@ Ramp

[] Use approximate start point
[ fefi. - | Shallow..

Dwrection of open contowrs
1 Oneway @ Figzag

s

[ Flats...

| Minimze: buna!

[ Order cuts bottom to top

Hinh 48
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Nhitng thong s6 dugc thém vao trong hdp thoai nay:
- Direction of closed contours: huéng gia cong theo contour kin.
+ Climb: phay thuén.
+ Conventional: phay nghich.
- Direction of open contours: huéng gia cong theo contour hd.

+ One way.
+ Zigzag.
- Transition:
Thong s& nay dugc mic dinh dé€ gia cong vdi 2 dudng cit lién ti€p nhau gdm c6:
+ High speed: Dao sé& di chuyén nhanh d€ gia cong hét cic mit.
+ Broken: Dao sé di chuyén theo dudng gip khic.
+ Ramp: Dao sé di chuyén theo dudng nghiéng.

+ Follow surface: Dao sé& di chuyén doc theo miit.

Pudng chay

Chay mo phdng

Hinh 49
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6. Rough Pocket Toolpath
Dudng dao ndy gia cong gitta nhitng phin mit dugce gidi han bdi bién dang.

Kich chon menu Toolpath > Surface Rough > Rough Poket Toolpath.

% Céc budc thuc hién gidng nhu phuong phdp gia cong Rough Parallel
Toolpath.

4 Chon mit ching ta can gia cong > Enter. Liic nay xuit hién bang tiy chon nhu
(Hinh 50)
e Drive : chon mit gia cong.
e Containment : chon dudng bao
( duong gidi han gia cong).
e Entry point : chon di€m vao dao.
Sau khi ching ta chon Enter.

#+ Toolpath parameter.
Nhan niit chudt phdi vao thu vién chon
dao gia cong 1a Bull Mill R=5

+ Surface parameters .

Céc thong s trong hop thoai nay giong
nhu phuong phdp Rough Parallel
Toolpath.

+ Rough parameters .
+ Pocket parameters
Céc thong sd trong 2 hop thoai nay gidng Centairent
nhu phuong php Pocket 2D. o & |

Entry paint

LB

LY

Hinh 50
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Surface Rough Pocket

Entry options

¥ o]

=

; : 0.2
Masamum stepdown: [ e iy it
[7] Plunge cutside containment boundary
@ Chmb @) Conventional [ AEgn plinge enties for start holes
] Facing [ Cut depths... J [ Gap settings... ] IAdvamedsethngﬁ]

EAERED

Hinh 51

M6 phong gia cong

Hinh 52
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7. Rough Plunge Toolpath .

Phuong phdp nay gia cdng biing c4ch dn dao theo phudng thing ding.

Kich chon menu Toolpath > Surface Rough > Rough Plunge Toolpath.

% Céc budc thuc hién gidng nhu phuong phdp gia cong Rough Parallel

Toolpath.

4 Chon mit ching ta cin gia cong > Enter. Lic nay xuit hién bang tiy chon nhu

Hinh
e Drive : chon mit gia cong.
e Check :
e Containment : chon dudng bao
( duong gidi han gia cong).
e Grid : chon di€m diu va cudi ving
gia cOng.
Sau khi ching ta chon Enter.

4+ Toolpath parameter.
Nhan niit chudt phdi vao thu vién
chon
dao gia cong 1a Bull Mill R=6
+ Surface parameters .
Céc thong s trong hop thoai nay giong
nhu phuong phdp Rough Parallel
Toolpath.
#+ Rough Plunge parameters .
Phuong phdp nay c6 thém vao cdc thong

sO nhu sau:

- Plunge path

Flurnge path

" MCI
f* Figzag

+ NCI : gia cong tu file NCI trude d6.

Toolpath/surface selection

Caontainmerit
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+ Zigzag : gia cong theo ki€u Zigzag.

8 - : = = = — == = Fr |
v o s S

lewh = I IR | Reugh plunge parameters |

Total tolerance...|  0.025

Max stepdown: n2

Plunge path

- Sudface |
3 - Surface Rough F
- Surface Rough

H 1 NCI

Cutdepths. | [Gapsettings.| [Advanced setiings. |

Hinh 53

M6 phéng gia cOng

Hinh 54
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8. Rough Restmill Toolpath . Gia cong vét lai lugng du nguyén cong trudc.
Kich chon menu Toolpath > Surface Rough > Rough Restmill Toolpath.

% Céc budc thuc hién giéng nhu phuong phap gia cong Rough Parallel

Toolpath.
4+ Chon mit chiing ta cAn gia cong > Enter. Liic nay xut hién bang tiy chon nhu
e Drive : chon mit gia cong. e
e Check :

e Containment : chon dudng bao
( duong gidi han gia cong).
e Approximate starting point: chon
di€m bt dau.
Sau khi ching ta chon Enter.

+ Toolpath parameter. [y
Nhan niit chudt phdi vao thu vién

chon

dao gia cong la dao cau R=10 CHbi

+ Surface parameters . ] b3

Céc thong sd trong 2 hop thoai ndy

Approdimate starting poin

gidng nhu phuong phdp Rough
Parallel Toolpath. Rertmill
parameters.
Hinh 55

*

Hop thoai nay ching ta khai bdo gidng phuong phdp gia cong Rough Contour
Toolpath.
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Hinh 56

<+ Restmill parameters .
Trong hdp thoai ndy c6 thém mot vai thong s6 nhu sau:

— Compute remaining stock from:
Al previous operations
" One ather operation

™ Useregen file
" Roughing tool

Eormer radius; 0o

Stock rezolution: 2

Diarmeter; 40.0

1

- Compute remaining stock from:

+ All previous operations: gia cong lai tit cA nhitng 1an gia cong trudc dé.
+ One other operation: chi gia cong lai 1an gia cong trudc d6.

+ Stock resolutions: 36 phin giai phdi.

N&u ta chon gid tri cang nhé thi viéc tinh lai cdc phin gia cong cang k§ din dén gia

cong cang chmh x4c va ton nhiéu thdi gian bo nhé.

|| Compute remaining stock from:

swesrom N R ==

| Toolpath parameters ISLl'fa-oe parameters | F{Je:smipalalmters| Restmatenal parameters |

Hinh 57

© All previous operations

Wachine Group-2

[ 383 Propedies - 3 - AXIS VMC

355 Tool ipath Group-1

- Surface Rough Radial - WCS: TOFL - [Tplane: TO!
- Surface Finish Radial - WCS: TOP] - [Tplane: TOF
- Surface Rough Flowine - [WCS: TOP] - [Tplane: T|
4 - Surface Rough Contour - WICS; TOP] - [Tplane: Ti

m | r

Al groups -
) One other operation

[¥] Use regen file
@ Roughingtool

i ; [40.0

|80
(") STL fie
Stock resolution: 20 i
Adjustments to remaining stock:

@ Use remaining stock as computed
™) Adjust remaining stock to ignore small cusps
1 Adjust remaining stock to mill small cusps

A

l
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II. Surface Finish .

Kich chon menu Toolpaths > Surface Finish ching ta sé c6 11 kiéu gia cong tinh

nhu dudi day:

Kié€u gia cong Mb ta gidi thich Hinh minh hoa
= Finish Paralle| Gia cong tinh theo huéng song song dugc
xdc dinh vdi thong s& gdc.
Y
f"ﬂParallel Steep Gia cOng tinh lai nhitng ndi con x6t clia
lan gia cong truGc do(ddc biét la cdc mit
¢6 do doc 16n) dao di chuyén song song
nhau vat liéu 14y di dugc x4c dinh biing
g6c nghiéng(do doc).
éﬁé Finish Radial Gia cOng tinh doc theo hudng kinh.
£ Finish Project Gia cong tinh lai hinh chi€u clia d6i tugng
1én mot mat. i

Finish Flowline

Gia cOng tinh theo huéng dudng bao mit
( duong sinh).

=
= Finish Contour

Gia cdng tinh doc theo bi€n dang mit.

=1 'Finish Scallop

Tao dudng chay dao trén bé mit gia
cong nhiim dat dugc chiéu cao nhip
nhd nhu mong muén va han ché thap
nhAt chuyén dong rit dao.

_——
“* Finish Shallow

Gia cdOng tinh lai ndi ma gia cong trudc
con xot lai.
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4
‘/-g Finish Pencill |Gia cong tinh lai géc gitta nhitng mét
dé nhitng 1an gia cong sau d€ dang hon.

‘il

Finish Leftover| Hdtbd vat liéu con sét lai cia 1an
gia cong trude, va dung dao nhd hon.

[l Finish Blend

1. Finish Farallel

Gia cong tinh theo huéng song song dudc x4c dinh vé6i thong s6 géc.
Kich chon menu Toolpath > Surface Finish > Finish Farallel Toolpath.

% Céc budc thuc hién gidng nhu phuong phdp gia cong thd Rough Parallel
Toolpath.

4 Chon mit chiing ta cAn gia cong > Enter. Lic nay xuit hién bang tiy chon nhu
(Hinh 58)
e Drive : chon mit gia cong.
e Check :
e Containment : chon dudng bao
( duong gidi han gia cong).
e Approximate starting point: chon di€m bit du.
Sau khi ching ta chon Enter.

+ Toolpath parameter.
Nhan niit chudt phdi vao thu vién chon
dao gia cong 1a dao cau R=5

+ Surface parameters .
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4% Finish Farallel parameters.
Céc thong sd trong 3 hop thoai nay

giong nhu phuong phip gia cong tho.

Hinh 58

Containment

m | L

Approximate starting pain

| Toolpath parametess | Suface parameters | Finish paraiel parameters |
o . [
Gungmeos s g5
al
[F] Use approximate start point
[l [Depthimis.. | [Gap setings...| (Advanced setings...
Hinh 59
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Pudng gia cong

2. Finish Parallel steep.

Gia cOng tinh lai nhitng ndi con x6t cia lan gia cong trudc do(dac bi€t 1a cac mit

Hinh 60

c6 do doc 16n) dao di chuyén song song nhau vat liéu 14y di dugc xac dinh bing

géc nghiéng(do doc).

Kich chon menu Toolpath > Surface Finish > Finish Farallel Steep Toolpath.

<> Céc budc thyc hién gidong nhu Finish parallel
Surface Finish Parallel :S,tee; 3 : | e g lﬁ
e e e e saasie w4 gl - L -
[ Tooipath parametess | Surface parameters | Finish parallel steep parameters | s
=
Total tolance... | | EHEE Iz, s“tepc-\-'e(___] 12 FRFRIce:
4 = S— From
Mach : 50.0
anagse‘”‘”g 0.0 Cutting methed | Zigzag - slope angle
el Te
| || Use approximate start point E:I:‘ttenax}n 0.0 i wile 50.0
-i [ Include cuts which fal autside
|
|
||
i |
|
: [Fl | Depth fmits: . !Gapse‘dsrbgs| |Advanc>e&seﬂings...
|
|
||
|
|
j !
' EFAE3ES
| .. .
Hinh 61
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4 Finish parallel steep parameters c6 thém mot s6 thong sd sau:
- Steep range: giéi han buéc cit.
+ From slope angle: nhitng budc cit nhd nhit dugc x4c dinh bing géc nghiéng.
+ To slope angle: nhitng budc cit I6n nhat dugc xdc dinh bing géc nghiéng.

i r
T “

Pudng gia cOng

Hinh 62

3. Finish Radial .
Gia cong theo doc dudng kinh
Kich chon menu Toolpath > Surface Finish > Finish Radial Toolpath.
< Céc budc thuc hién gidng nhu phuong phip gia cong tho.

Hinh 63
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4. Finish Project Finish
Ching ta dung gia cong tinh hinh chi€u clia ddi tugng 1én mot mit.
Kich chon menu Toolpath > Surface Finish > Finish Project Toolpath.
% Cac budc thuc hién nhu phuong phap gia cong thd.

Pudng gia con

Hinh 64

5. Finish Flowline
Gia cOng tinh theo huéng dudng bao mét ( dudng sinh).
Kich chon menu Toolpath > Surface Finish > Finish Flowline Toolpath.
% Caéc budc thyc hién nhu phudng phap gia cong thd.

r-

Dudng gia cong “|1
i

Hinh 65
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6. Finish Contour.
Gia cOng tinh doc theo bi€n dang mit.
Kich chon menu Toolpath > Surface Finish > Finish Contour Toolpath.
% Cac budc thuc hién nhu phuong phap gia cong thd.

Bbudng chay dao

Hinh 66

7. Finish Scallop .
Tao dudng chay dao trén bé mit gia cong
nhim dat dugc chiéu cao nhidp nhd nhu mong
mudn va han ché& thip nhit chuyén dong riit
dao.
Kich chon menu Toolpath > Surface Finish >

Finish Scallop Toolpath.
% Cé4c budc thyc hién giéng nhu phuong

phédp gia cong Parallel Toolpath.

4 Chon mit ching ta cin gia cong > Enter.
Lic nay xuit hién bang tiy chon nhu

(Hinh 58) Cantainrmerit
e Drive : chon mit gia cOng. (aj
e Check :
e Containment : chon dudng bao Approximate starting point
( dudng gidi han gia cong). L | iRy
e Approximate starting point: chon di€m
bit dau. [ | | ?

Sau khi ching ta chon Enter. Hinh 67
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4+ Toolpath parameter.
Nhan niit chudt phdi vao thu vién chon

dao gia cong 1a dao cau R=5

#+ Surface parameters .

Céc thong s trong 2 hop thoai nay gidng nhu cdc phuong phap trén.

4% Finish Scallop parameters.

P —
Surface Finish Constant Scallop

| Toolpath parameters. I Surface pammtersl Finish scallop parameters

S——

Total tolerance .| 0025 12 Bias anﬁf} 00
Machining directicn [ Ulss appeoigiate stat point [E] Sharp comes sm-c:-c:ﬂ'nng
: Cow Andle; 165.0

[] Expand inside to cutside
@ cw Maw mounding. (03
[F1] Order cuts by minimum distance

Hinh 68
Gosange U0
[7] Use approximate start point [ Sharp comer smoc:tﬂ'mg
Anale {165.0

[] Expand inside to cutside ;
Maw rounding. (03

[] Ovder cuts by minimum distance

dung géc¢ 0°, hodc 45°
- Prompt for starting point: chon diém bit ddu gia cong

- Expand inside to outside: bit diu hdt vt liéu & tim va sau d6 di chuén ra ngodai bién

dang.

v %] 2]

- Bias angle: thay d6i géc dé tao
dudng chay dao thudng su

sau khi chon mat .

184



Lap Trinh Phay - Tién V6i MASTERCAM

- Order cuts by minimum distance: cho phép hét bo vat liéu bén trong v4di khdang

cdch nho nhat.

Hinh 69

8. Finish Shallow .
Chung ta dung gia cong lai nhitng noi con sot
clia 1an gia cong trudc.
Kich chon menu Toolpath > Surface Finish >
Finish Farallel Steep Toolpath.
< Céc budc thuc hién giong nhu Finish
parallel
4« Chon mit chiing ta can gia cong > Enter.
Liic nay xuit hién bang tay chon nhu
(Hinh 70)
e Drive : chon mit gia cong.
e Check :
e Containment : chon dudng bao
( duong gidi han gia cong).
e Approximate starting point: chon di€m
bit diu.
Sau khi ching ta chon Enter.

+ Toolpath parameter.
Nhan niit chudt phdi vao thu vién chon
dao gia cong 1a dao cau R=5

+ Surface parameters .

budng gia cong

Caontainment

(0]

Approximate =

CAD file...

Shaow...

b

tarting poin

I
“Hinh 67

L ®

L | ?

Hinh 7

Céc thong s trong 2 hop thoai nay gidng nhu cdc phuong phép trén.

0
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4 Finish Shallow parameters. C6 thém cédc thong sd sau.

L&

_Suiface FlmshShal‘Emw

| Toolpath parameters I Su‘hoepaiametﬁﬂ Finish shallow parameters |

Total tolerance. | | [THEE Max stepover.| 1.2

Nadwon B Guamaneted
Machining deection slope angle
&) oow
i Ta 10.0
@ cw slope angle

Cut
extension
[7] Use approximate start point
[ Expand inside to outside

[] Order cuts by minimum distance

[ |Depthfmits.| | Colapse.. | |Gapseftings.. | |Advanced seftings...

Hinh 80

- From slope angle: nhitng bu6c cit nhd nhat dudc xac dinh biing géc nghiéng.
- To slope angle: nhitng budc cit I16n nhit dugc x4c dinh bing géc nghiéng.

tachining direction

" COW
v Cw/

- Machining direction: huéng lam viéc
+ CCW : huéng ngugc chiéu kim ddng hd.
+ CW: huéng cling chiéu kim dong hd.
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budng chay'dao

Hinh 81

9. Finish Pencil .

Kich chon menu Toolpath > Surface Finish >
Finish Pencil Toolpath.
+» Cac budc thuc hién
4 Chon mit chiing ta can gia cong > Enter.
Lic nay xuat hién bang tily chon nhu (Hinh
82)
e Drive : chon mit gia cong.
e Check :
e Containment : chon dudng bao
( duong gidi han gia cong).
e Approximate starting point: chon diém
bit du.
Sau khi ching ta chon Enter.

# Toolpath parameter.
Nhan niit chudt phdi vao thu vién chon
dao gia cong 1a dao cau R=5
+ Surface parameters .
Céc thong s trong 2 hop thoai nay giong
nhu cdc phuong phép trén.

CAD file...

Sha...

Caontainmment

o | la

Approsimate starting poin

b

LY

Hinh 82
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Finish Pencil Paremeter xem nhu mac dinh .

[
Surface Finish Pencil - .‘ -‘ A -- -'- - - B =
3 : e B

_-lTth!path parameters | Surface parameters Finish pencil parameters

Total tolerance. .. 0.025 Cutmethod: | Zigzag
Parallel passes ] Machining direction '
@ None ) i} CEmb
| () Number per side |1 Conventicna Ik
| ) Unfmited
125
|
| [T] Use approximate start point
[] Alow negative 7 motion along suface
1 [¥] Allow positive Z motion along surface
! Bitangency angle: 1600
| .
Crverthickness: 0.0 & I Depth fmits._. l Iﬁap settings... ] iﬂd\ra wced settings...

Hinh 83

Hinh 84
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10. Finish Leftover.
H6t bd vat liéu con s6t lai clia 1an gia cong truSe, va ding dao nhé hon.

Kich chon menu Toolpath > Surface Finish > Finish Leftover Toolpath.
< Céc budc thyc hién giong nhu Finish parallel
4+ Chon mit chiing ta cin gia cong > Enter. Lic niy xuat hién bdng ty chon nhu
(Hinh 85)
e Drive : chon mit gia cong.
e Check :
e Containment : chon dudng bao
( duong gidi han gia cong).
e Approximate starting point: chon
di€m bt dau.
Sau khi ching ta chon Enter. Show...

CAD file...

+ Toolpath parameter.
Nhan niit chudt phdi vao thu vién

chon
dao gia cong 1a dao cau R=5
# Surface parameters . Containment
(1]

Hinh 827

Approximate starting point

N
Lv ]

Hinh 85

#+ Finish Leftover Paremeter.
Céc thong sd trong 3 hop thoai nay giéng nhu cdc phuong phdp trén.
+ Leftover material Xem nhu mic dinh.

189



Lap Trinh Phay - Tién V6i MASTERCAM

rSur‘Face Finish Leftover &8 L miﬁ-i i-'i - " B [&J_

[ Toolpath parameters | Sudace parameters ._i Finish leftover parameters ;:liﬂcwer matesial pa:ametea‘s_.

iﬂtaitoleﬂartoe.._| 0.025] Cutting method |Zi'gzag i

[7] Hybrid {constant Z cuts above cut off angle, 3d cuts below)

rovsemm T -

l| [ Use approximate start point arzion l E? | 0.0

Nl From : [7] Keep cuts perpendicular to leftover region
slope angle 0.0

| Machining angle o0
To 50.0 Machining direction

slope angle e

Hinh 86

Hinh 87
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11. Finish Blend.

Kich chon menu Toolpath > Surface Finish > Finish Blend Toolpath.
% Céc budc thuc hién giong nhu Finish parallel

4 Chon mit chiing ta cAn gia cong > Enter. Liic nay xuét hién bing tiy chon nhu

(Hinh 88)
e Drive : chon mit gia cong.
e Check :
e Containment : chon dudng bao
( duong gidi han gia cong).
e Blend :chon 2 Cuver chiing ta can.
Sau khi ching ta chon Enter.

4+ Toolpath parameter.
Nhan niit chudt phdi vao thu vién chon
dao gia cong 1a dao cau R=5

#+ Surface parameters .
Céc thong sd trong 2 hp thoai nay
giéng nhu cdc phuong phép trén.

4 Finish Blend parameters. Xem nhu mic
dinh .

Cantainment
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Surface Finish Blend W RS B I BB a8 - [

[ Tedlpath parameters | Surface pa{amete:s-j Finish blend parameters |

l'rota,'tojﬁano_e;| 0.025

Max. stepover: 12 Y
Cutbing method: Zigzag -
) Across @ Along
12D @ 30

[ Blend... | [E] | Depth Emits... [Gapseﬁ:ngsl Iﬁduano&dseﬁings...

Hinh 89

Hinh 90
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II1.Surface High Speed Toolpath.

Kich chon menu Toolpath > Surface High SpeedToolpath.

| Toolpaths | Screen  Settings  Help

W @ B &l

by

Contour...
Drrill...
Pocket...
Face...

2D High Speed

Engraving

Surface Rough
Surface Finish

") - B8 &5

Surface High Spred
TS

(({ Core Rough...

i
.

kD = &

TeEX

w5+

af

Multiaxis...

FEM Drill...
FEM MilL...

Stock model...

Circle Paths
Transform..
Mesting...
Manual Entry...

Point...

¢ Trim...

Wireframe

- Irnport NCI

[

-

EEERURE

- @ Area Clearance..,
' E Rest Rough..,

. % OptiCore...

- @ Optifrea..,

' 3 OptiRest..,

E,., Waterline...
<~ Scallop...

Raster...
Pencil...
Spiral...
Radial...
Hykrid,.,

2 D 9-0-

W Jo-n

Horizontal Area...
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Chiing ta cé 6 phuong phdp gia cong phd (Roughing) va 8 phuong phap gia cong

tinh (Finishing) nhu (Hinh 91 )va (Hinh 92).

‘Surface High

- Holder

Cut Parameters

- @ Trochoidal motion
- Trangitiors

- Steep / Shallaw

- Linking Parameters

- A Filker / Tolerance

- Planes [WCS)
Coolart

- Canned Text

- Misc Values
Auis Cantrol

< i | +

il

Core Houg"hing Are;

¥

OptiRest

i

=

a Clearance  Rest Roughing

i

D‘ptiAlea

OptiCore

Drive: l

Quick Yiew Settings

Tool

Tool Diameter
Comer Radius
Feed Rate
Spindle Speed
Coolant
ToolLength 50
Length Offzet

Diameter Off...
ol i A

oo owm

oo

= edied
& =disabled

Containment

Appraximate start point

o] %6 [ © | 2

b

Hinh 91

+ o Toolpath Type
Tool
Holder

E Cut Parameters
e Riest Material

Transzitions

- Steep / Shallow

Linking Parameters

Arc Filter / Tolerance
Planes [WCS)]
Coolant

Canned Text

Mizc Values

Axiz Contral

7 F——

I »

7 Roughing
@ Finishing

=)
Waterling

@
@
b

Spiral

Scallop

Radial

Huorizontal Area

=

Hybrid

Raster

z

Pencil

Drive I

Quick View Settings

Todl

Taol Diarneter
Carner Radius
Feed Rate
Spindle Speed
Caolant

oo owm

m
=

Tool Length
Length Offset
Diarneter OFF...

oo

P i [

e

————

+# = edited
@& = disabled

Containment
o (5

Approsimate start point

v ][ % ]l@][ 2]

Hinh 92
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A. Roughing . C4c budc thuc hién giéng nhu cdc phudng phap tdi da gidi thiéu
vdi cdc ban & muc (I).
1. Core Roughing .

Chiing ta ding d€ gia cong thé ddo va hdc ciing mot lic.

2. Area Clearance .
Chiing ta ding d€ gia cong thé hdc .

3. Rest Roughing
Chiing ta ding d€ vét lai lugng du biing dao nhd hon.
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4. OptiArea
@ Roughing

= Firishing

Core Roughing Area Clearance  Rest Roughing

OptiFest

Datiture

5. OptiCore

@ Foughing
() Finishing

Core Roughing Area Clearance  Rest Boughing Optidrea

v,

DptlH est
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6. OptiRest

@ Roughing
{7 Finizhing

Core Roughing Area Clearance Fest Foughing Optidirea OptiCore

Toolpath Type -
Tool Tl
Halder @ Finishing I

E-' Dirive

Raster Pencil

) Roughing

- Cut Parameters
Rest Material
- Transitions
- Steep / Shallow
£} Linking Parameters

Jl

m

Are Filter / Tolerance == 1
Planes [WLS) Spiral Radial Hybrid
Coolant B
Canned Text

- Misc Values

= A Contral x
| [—rTI—

Quick View Settings

Taal

I »

Tool Diameter
Comer Radius Approximate stark paint

B
3
Feed Rate ]
0
i)

Spindle Speed
Coolant
ToolLength 5
Length Offset O
]

Diameter OIff
¥ [a T

]

=1

=

« = edied
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1. Waterline .

2. Scallop.
Chiing ta dung giéng nhu phuong phap Scallop di néu & muc (II).

3. Horizontal Area.

4. Raster.
Chiing ta ding d€ quét lai bién dang .
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5. Pencil .
Gia cong tinh lai géc giita nhitng mat &€ nhitng 1n gia cong sau d€ dang hon.
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