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I. LOI NOI PAU

Ngay nay, trong nganh cong nghiép gia cong co khi chinh xac, cac thiét bi ngay
cang hién dai, san phdm gia céng ngdy cang phtrc tap hon. Doi hoi ngudi 1ap chuong
trinh phai dap img dugc nhiing yéu cau méi, d6 1a thoi gian gia cong ngan, chi tiét dat do
chinh xac va do bong bé mit cao, 1ap trinh diéu khién dugc cac may nhiéu truc. Chinh vi
vay, mon hoc CAD-CAM-CNC 2 da dugc dua vao giang day tai truong tir nam 2015.

Nam 2013 nha truong di xuat ban cudn Gido trinh CAD-CAM-CNC va tai ban
nam 2019 cung cép kién thic, hudng dan thyc hién k¥ ning theo noi dung chuong trinh
mon hoc CAD-CAM-CNC 1.

Tuy nhién, Véi noi dung va yéu cau moén hoc CAD-CAM-CNC 2 thi cudn gido
trinh CAD-CAM-CNC 1 khéng thé cung cip du kién thirc va huéng dan trinh ty thuc
hién k¥ ning cho sinh vién. Vi vay chiing t6i bién soan cuén gido trinh nay nham cung
cap day du kién thic, huéng dan chi tiét k§ ning dé sinh vién c6 thé hoan thanh duoc
chuong trinh mén hoc CAD-CAM-CNC 2.

Noi dung cudn sach khong di sdu vao cac van dé 1y thuyét, ma chi tap trung vao
cac ndi dung thuc hanh va chuin bj cho thuc hanh céc k¥ nang. bé nguoi hoc ¢co thé tu
hoc va tién hanh thyuc hién bai thuc hanh duoc ngay. O mdi bai hoc ¢ cung cip mot sb
kién thire lién quan, c6 bai tap minh hoa chi 0 cac budc cho hoc vién thyc hanh va co
cac bai tap tmg dung dé hoc sinh c6 thé tu 1am ¢ 16p hodc & nha.

Trong qué trinh bién soan gido trinh, mic du da rat c6 gang nhung khong tranh
khoi nhitng thiéu sot nhat dinh. R4t mong dugc sy dong gop y kién xay dung cua cac nha
chuyén mon, cic ban déng nghiép va déng dao hoc sinh, sinh vién cing cac ban doc dé

cho gido trinh ngay cang hoan thién hon.

Chui bién: TS.Pdu Chi Diing - Ths.Nguyén Quang Quynh



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

I1.1. Muc tiéu mé6 dun
- Kién thirc:
+ Trinh bay duogc trinh ty tao mot chuong trinh gia cong NC
+ Trinh bay dugc cac thiét 1dp co ban trong phan mém Mastercam khi bién dich
3D, 4D, 5D.
- Ky nang:
+ V& dugc cac ban vé 2D, 3D phure tap trén Mastercam.
+ Dich dugc chuong trinh Phay 2 truc v6i kiéu chay dao Highspeed.
+ Dich dugc chuong trinh Phay 3 truc, 4 truc, 5 truc c6 cac thiét lap ché do gia
cdng chinh xac.
+ Kiém soat dung cu cat, ché do cit dam bao d6 chinh xac gia cong.
+ Gia cong dugc cac san pham phay trén mdy 3 truc, 5 truc.
- Nang luc tu chu va trach nhiém:
+ Rén luyén tac phong 1am viéc can than va chinh xac trong cong viéc.
+ Ty giac va tich cuc trong qué trinh hoc tap, tw nang cao kién thic cho ban than
+ C6 tinh than hop tac, phbi hop gitp d& nhau trong qua trinh hoc tap
I1. 2. N¢i dung mo dun

S Thoi gian (gi0)
(]
Tén cic bai A _ i _
T én cac bai trong mo dun Téng Ly The Kiém
s6 | thuyét | hanh tra
Bai 1. Phay san pham véi kiéu chay dao
1 _ 12 2 10
High speed
2 | Bai 2. Phay san pham véi kiéu chay dao 3D 20 2 18
, Bai 3. Lap trinh phay 4, 5 truc trén 16 4 12
Mastercam
4 | Kiém tra dinh ky 2 2




Bai 4. Phay san pham kiéu chay dao 4, 5 truc 21 2 19
Kiém tra két thac 4
Cong 75 10 59




I11. NOI DUNG GIAO TRINH
BAI 1: PHAY SAN PHAM VOI KIEU CHAY DAO HIGH SPEED

1. MUC TIEU CUA BAI
- Trinh bay duoc khai niém cia kiéu chay dao High Speed.
- Trinh bay dugc wu, nhuge diém va pham vi Gng dung cua kiéu chay dao High
Speed.
- Trinh bay duoc céc thiét lap trong lira chon dudng chay dao High Speed.
- Bién dich dugc chuong trinh theo kiéu chay dao High Speed.
- Phay duoc chi tiét theo ban v&, dam bao yéu cau k§ thudt va an toan.
- Chu dong, sdng tao va an toan trong qua trinh hoc tap.
2. NOI DUNG BAI
2.1. Ly thuyét lién quan
2.1.1. Khai ni¢m phay High Speed

Cho dén nay trén thé gio1 van chua c6 mot dinh nghia théng nhit cho thuat
ngit “Gia céng téc d¢ cao” (High Speed Machining - HSM). Theo 1y thuyét dugc
Salomons dua ra vao nam 1931 thi “Gia céng téc do cao la gia cong véi van toc cat
nhanh hon vin téc cdt khi gia cong truyén thong tir 5 dén 10 lan”. Vé sau nay c6 thém
mot sO cach hiéu khac vé HSM nhu gia céng véi toc dé truc chinh cao (high spindle
speed maching), gia céng véi buée tién Iom (high feed machining), gia céng ndng sudt
cao (high productive machining). Tuy nhién, cic cach hiéu nay chi mang tinh tuong doi
vi mot toc do (cua tryc chinh va ban may) dugc xem la nhanh ddi vai loai vat lidu nay co
thé bi xem la cham v&i mot loai vat liéu khac hodc duoc xem 1a nhanh ngay hom nay sé
bi xem 1 binh thuong néu tdc do cit duoc ning 1én trong tuong lai.

Ngay nay, khai niém thuong duge nhic dén khi néi vé HSM 14 : “Gia céng téc do
cao la phwong phdp gia cong siv dung toc d truc chinh cao va buée tién 16m véi hrong
dich dao ngang nhé va chiéu sdu cdt nhé”. Khai niém nay truc quan giup moi ngudi cé
thé phan biét HSM véi cac phuwong phép gia cong khac nhung né chua thé hién hét ban
chat cia HSM vi HSM 1a m6t phuong phép gia cong duoc tong hop tir nhiéu yéu té cong
nghé nhu may moc, thiét bi, phén mém 1ap trinh va ché d6 cét got ... dé dat hiéu qua gia

cong cao nhat.



Téc do cat cia HSM thong thuong nam trong pham vi ndm dén mudi lan cao hon
so vOi may phay thuong. Téc do budc dan tién ting cao & budce dan tién nhé cho mdi
ring va chiéu sdu cit xuyén tdm a nho cia dao phay ngon (dao phay tru) ciing 1a dic
trung ctia phuong phap nay. Chiéu sau cit doc tryuc nam phan 16n trong pham vi tir 0,1%

dén 5% cua duong kinh dao phay.

S e e
Hop kim nhom :]
B

Hop kim &l ' [
dongkém | |

Gang E:
Sét . ‘
[T

Hop kim titan
nhao trén S | )
Hop kim niken }
nhao trn EREE M Pham vi HSC
10 100 1000 -2 10000
min

Tocddcaty, —=
Hinh 1.1: Pham vi toc d¢ cdt chop hay toc d cao
2.1.2. Uu nhwoc diém ciia phay High Speed
a. Uu diém
So vé6i gia cong truyén thng thi gia cong cao tde co nhitng wu diém ndi bat. N6 cd

thé lam giam thoi gian gia cong dén 90% va giam dén 50% chi phi gia cong, tiiy truong

hop.
Hinh 1.2 13 biéu d thé hién anh huong cia toc d6 cit dén cac thong s cat got.
€30 mon dung cu
i khél lugng thi
| cat theo thai gian
:’::.; dd béng bé mat
:g
,:x‘::’ luc cit got
thap

Tocdo city, —=
Hinh 1.2: Cdc théng sé ciia cong sudt phu thudc vdo toc do cdt
Mot s0 vu diém khéc cua gia cong cao toc nhu sau:

- Toc d0 boc vat liéu cao.


https://kythuatchetao.com/wp-content/uploads/2014/10/toc1.jpg
https://kythuatchetao.com/wp-content/uploads/2014/10/toc1.jpg

- Chét luong bé mit gia cong tot.
- Lyc cét thip, vi vay sai s6 do anh hudng cia rung dong rat thip, vi vy do chinh xac
hinh kich thudc va hinh dang cao.
- Co6 kha nang gia cong dugc cac gan mong.
- Nhiét cat thoat chu yéu qua phoi, vi vay chi tiét gia cong va dung cu cat gan nhu khong
bi anh huong bai nhiét cit, do d6 it hu hai bé mat gia cong.
b. Nhwoce diém
- Poi hoi thiét bi co tdc do truc chinh cao (tir 8000 vong/phit), d6 climg viing cua thiét b
tot.
- Doi héi dung cu cit co do cung cao, boi vi khi phay véi tdc do cao cling df)ng nghia véi
tdc d6 mon dung cu ciing ting cao.
2.1.3. Pham vi irng dung cua phay High Speed

Nho nhimg wvu diém trén ma HSM duoc tng dung ngdy cang phd bién trong hau

hét cac linh vuc c6 lién quan dén gia cong co khi.

* Khuon mau

"E\/L g !

" o

! 1 *PH‘PH*M*N

U7 = Manual finishing
Hinh 1.3: Giam nguyén cong véi HSM khi gia cong khuén mau
Trong nganh khuén méiu (khuén ép nhua, khuon thoi, khudn dép..), HSM c6 thé

dugc Gmg dung ca trong gia cong thd, gia cong ban tinh va gia cong tinh. Pbi v6i nhitng


https://hoangkhuong.files.wordpress.com/2012/11/mold.jpg

tam khuon 16n, khéi lugng gia cong nhiéu, nguoi ta dung HSM trong gia cong ban tinh
dé 1am ddng déu lugng vat liéu con lai sau khi gia cong thd bang nhitng dao co dudng
kinh 16n va chiéu sau cit day sau d6 gia cong tinh dé nang cao chét lwong bé mit. Péi voi
cac chi tiét nho, HSM c6 thé duoc ding cho toan bd qué trinh gia cong. Viéc sir dung
HSM c¢6 thé thay ddi qui trinh céng nghé gia cong tir d6 nang cao ning suat. Cy thé,
HSM c6 kha ning thay thé phuong phéap gia cong bang tia lra dién EDM dé gia cong tinh
nhitng tdm khuén da duoc nhiét luyén (hinh 1.3B), hoac tham chi hoan thanh toan b qua
trinh gia cong tur tho dén tinh trén mot khdi kim loai di dugc nhiét luyén tir trude (hinh

1.3C)

* Tao mau nhanh

Vong doi cta san pham ngay cang ngin dong nghia voi viéc nghién ctru, thir nghiém
san phdm méi cling phai dién ra ngay cang nhanh. Hién nay, cong viéc ndy dugc thuc
hién bang hai phuong phap chinh 14 tao mau nhanh (rapid prototyping) va phay HSM. So
v6i tao miu nhanh, HSM ¢6 vu diém 13 gia cong duoc nhiéu loai vat liéu voi d6 bong bé

mit cao honva thoi gian tao mau nhanh hon néu ti 18 vat lidu phai cit bo khong qué 16m.

* Pién tir vién thong.

Dic diém cia san pham trong nganh nay 14 san lugng thuong rat 16n do do téc do
gia cong chinh 13 yéu t6 séng con dbi v4i nha san xuat. Ly Iphone 5 lam vi du. V6 cua
chiéc dién thoai nay lam bang nhém va dugc gia cong bang phuong phap phay dé bao
dam co tinh va do bén. Vi két ciu thanh rét mong va san lugng 1én dén vai chuc triéu
chiéc, néu khong str dung HSM thi cc cong ty gia cong co khi kho c6 thé tré thanh nha
cung cip ctia Apple, hing cong nghé ludn dit ra yéu cau rat cao vé chit lugng va chi phi

khi tim kiém d6i tac.

Hinh 1.4: V6 Iphone 5 dwoc gia cong nguyén khoi hop kim nhém bang HSM

10
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* Hang khong

Nho khéi lwong riéng nhe, nhom thuong duoc dung dé ché tao cac phu ting trong
may bay va tau vii try. Vi du, hang Boeing dung phoi nhom dang khéi dé gia cong céc chi
tiét 16n. Cach 1am nay bao dam duogc co tinh cho chi tiét may va khong can tén thoi gian
ché tao do ga va lap rap céc chi tiét nho lai voi nhau. Tuy nhién néu gia cong phuong
phap gia cong truyén thong kho dat duoc do chinh xac cao, nhét 1a dbi v6i nhimg chi tiét
dai hodc thanh moéng vi nhom kha mém. Han ché nay duoc khiac phuc néu phay bang

phuong phap HSM vi khi dé, luc cit nho s& khong 1am bién dang chi tiét gia cong.

Hinh 1.5: Chi tiét trén canh mady bay duwoc gia cong nguyén khoi hop kim nhém bang HSM
*Yté

Day ciing 1a mot linh vyc ing dung HSM rat nhiéu vi cac dung cu y khoa hoic cac
chi tiét cay ghép vao co thé ngudi thuong rat bé va doi hoi do chinh xéac cao. Pé gia cong
duoc chung phai dung dung cu cat rat bé, doi hoi may gia cong phai c6 toc do truc chinh
rat cao mai di toc d6 cat va may HSM 1a liwa chon thich hop.
2.1.4. Cac lya chon trong High Speed ciia Mastercam
a. Core Mill

Lua chon nay dé phay chi tiét c6 dé lai cac phan 16i dang dao (Hinh 1.6)

11
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i

Hinh 1.6: High Speed — Core Mill
b. Area Mill

Str dung Area mill dé phay héc. C6 thé nodi Area mill giéng v6i Pocket 2D.

+x

Hinh 1.7: High Speed — Area Mill

c. Blend Mill

St dung Blend Mill dé cat phan lugng du nam giira 2 duong gidi han.

12



+X

Hinh 1.8: High Speed — Blend Mill
d. Peel Mill

St dung Peel Mill dé cit di lwong du nam giita 2 duong (hodc trén 1 dudng va
dinh nghia thém d6 rong khe cit). Pudng chay dao 1 cic vong tron tinh tién lién tuc doc

theo cac duong sinh.

=X

£ 2.

Hinh 1.8: High Speed — Peel Mill

e. Rest Mill
Lua chon Rest Mill ding dé cit phan luong du con lai do dudong kinh dao

16m khong cat hét sau khi gia cong bang céac kiéu cat trudc.

13



Hinh 1.9: High Speed — Rest Mill
2.2. Trinh ty thuce hién

2.2.1. Xdy dung bdn vé

60

Hinh 1.10: Ban vé thyc hanh
2.2.2. Chon mdy gia céng va thiét lap phéi
1. Ttr Manu chon Machine Type>Mill>Manage List
2. Chon may CNC > click chon Add rdi chon OK
3. Tr Manu chon Machine Type>Mill>chon may vira Add
4. Thiét 1ap phéi.
2.2.3. Chon dwong chay dao (Kiéu High Speed)
a. Chon High Speed — Core Mill dé phay bién dang ngodi
- Chon ToolPaths -> 2D High Speed...
- Nhéap tén file -> OK.

14



- Chon bién dang can phay va bién dang bao ngoai ctia phoi -> OK.

Hinh 1.11: Chon bién dang can phay va bién dang bao ngoai

- Tai thé Toolpath Type,

chon Core Mill

& 2D High Speed Toolpath - Core Mill =

Holder

Are Filer

Conlant
Canned

4

ICTE

Planes (WCS)

Chain geometry

- B oo ((
-G Depth Cuts
t-Gr Trochoidal Mation | = Core Mil Peel hill Blend Mill

i Transitions
L@ Break Thiough

£ Lirking Parameters @ .
i Home / Fief. Paints 3-_1'1 @ =]

Dynamic Area Dynamic Rest  Dynamic Core
1/ Tolerance il il Mill

Test s
G

%

Area Mill

Dynamic
Contour

A 2 [@]

Rest Wil

Ouick Yiew Settings

Toel

Tool Diameter
Comer Radius
Feed Riate
Spindle Speed
Coolant

Taol Length
Length Offset

Diameter Off
« Im

20 FLATE. »
it}
o
&0 E
3500
off
n
229
229 o

v = edited
& = disabled

v [%]G][2]

Hinh 1.12: Chon Core Mill trong High Speed Toolpath

- Tai thé Tool, chon dao va thiét 1ap ché do cat (toc dd quay truc chinh — Spindle Speed,

budc tién ngang — Feed rate, budc tién doc — Plunge rate)

3 20 High Specd Toolpath - Core T WO S R e -

LIS

W E

Linki

«

Toolpath Type -
Tool

Cut Parameters

@ DepthCuls

@ Trochoidal Motion | =
Transitions.

@ Break Thiough

(| Home ¢ Feef. Faints

Arc Fiter / Tolerance:
Planes (WCS)

Coolant

Canned Tewt -

LA 1. 00

ing Parameters

’

Quick View Settings

« n

Holder # ToolMame Dia. Corrad Length #]

wo 4

b

Todl

Lenath Offset 1

FeedRale 2000 E Tool inspection / change

Spinde Speed 2000 o5
Coclant off

TodlLength 20 0o

Diamster Off... 1 2 Tabatch
« e G

v = edited

@ =disabled

Right-click for oplions

Tool Diameter 10 Select library tool Filter Active: Filter
Comer Radius 1

Tool name:
Tool# 1 Len. offset: 1
Head# 1 Dia. offset: 1
Spindls disctior: [Cw <
Feediate: 200001 Spindle speed: 8000
FPT. 00625 Cs 2513352
Plunge rate: 500.0 Retract rate; | 50.0
Force tool change ] Flepid Retract
Comment

Tooldia: 10.0

Comer radius: 0.0

EFAE A IED

Hinh 1.13: Thiét ldp dao va théng sé cong nghé
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- Tai thé Cut Parameter, thiét 1ap cac thong sb:

e
% 2D High Speed Taolpath - Care hill N SR S T S | g

VIH W E
-+ Todpath Type ~
------- Tool Y stepover
Halder
%ol dia 450
PR Farameters| ity meficad)
@ Depth Cuts Clinb M el
@ Trocheidsl Motion | = Corvertonsl_| Max a0
| Trasitons Tipsomp L/}
@ Break Thiough
- Linking Perameters [F] Comex rounding
< Home / Ref. Paintg
[ 4 Ma radus 1.0 Keep tool down within
l Are Filter / Tolerance Erofile tolerance 02 O\/\_ ©) Distance ey
Flanes (/TS
....... Conlant Offset tolerance: 12 @ % of tool diameter 10000
------- Canved Text -
F F——
| Buicke View Settings
|| Teol 20.FLATE.. »
Tool Diameter 20 B
Corner Radius 0
FecdRale 50 E . n W
Sonele Speed 500 tock ta leave on walls
Coolant aff Stock to leave on floors 00
ToolLengh 0
Length Dffset 229
Diarneter OF... 229 2
el [ L3
v =edited
@ =disabled

(v][%][S][2]

Hinh 1.14: Thiét ldp phiong phdp phay (thudn — nghich) va lwong dich dao ngang

+ Cutting method: chon phay thudn (Climb) hay phay nghich (Conventional)

+ XY stepover: xac dinh lugng dich dao ngang (theo % dudng kinh dao, gia tri nho
nhat, 16n nhat).

+ Tip comp: diém chuan dao
- Tai thé Depth Cuts:

+ Max rough step: nhap chiéu sau cit tho 16n nhat.

+ # Finish cut: nhap s6 lat cét tinh.

+ Finish step: nhap chiéu sau cit tinh.

W 2D High Speed Toolpath - Core vill N W WU TR (g

~ Toolpath Type - &l Depth ks
b Tonl T
o Hekd
el Max raugh step: 05
 Cut Paiameters
v DT # Finish cuts 1
i@ Trochoidal Mation | =
[ e Transitions o
L@ Break Thiough I el g
- Lirking Paramelers
[l f Home ¢ Rel. Points [E Keep tool down
1| e e Fier  Tolerance ] Use itand depths
Planes [WCS] "] Subprogram
Coolant [ Tapered walls
e 'Ea”"f,c,' Text e ©) Absohite Incremental Temars 0o
0o
| Duick View Settings ez 5
[ | Toal 20.FLATE.. »
E Island f
|| ToolDismeter 20 Cletme)iars
Comer Radius 0
00 % (o
FeedRate 50 3 Bzl
Spindke Speed 3500 Stock above islands: 0o
Coolant of A
ToolLength 0
Length Difsst 229
Dismeter Off... 229 =
« m v
v = edied
@ = disabled

(v[%][S][2]

Hinh 1.15: Thiét ldp chiéu sdu mai ldt cdt thé va cdt tinh
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- Thé Trochoidal Motion: Lwa chon cat tron tai cac goc dé cat tdi da luong dur.
"1 2D High Speed Taolpath - Core o1 W
VHWE E

~ Toolpath Typs -
Tool M
Halder

+ Cut Parameters ) 0 @) Minimize burial
i Depih Culs

m

| i Transiions

L@ Break Through
Linking Parameters

| Home / Ref. Peints Initial loop radius [% of tool dis] 200 . [s0

Stepover adjustment (% of max stepover) 0.0

| #uc Fiter / Tolerance: Rietry loop radius (% of iritial loop) 50.0
Planies [WCS)

Coolant Minimum loop radis (% of tool dia) a0 - 08
Canned Text hd

N —— Feediate adustment [ of feediate) 500

Quick View Settings

Tasl 20, FLATE.
Tool Diameter 20

Cormer Radius 0
FeedRale 60

Spindle Speed 3500
Coalant off
ToolLength O

Length Offset 229
Diameter Off.. 229 2
Pl e

] »

m

v =edited

& =disabled @

Hinh 1.16: Lua chon cdt t6i da lwong du tai cdc géc

- Transitions:
+ Entry method: Phuong &n vao dao
* Profile ramp: Vao kiéu ramp (chay dich déc tir trén xudng)
* Entry helix: Vao kiéu xoan dc.
+ Entry Feedrate: Budc tién khi vao dao
* Plunge rate: theo budc tién xudng dao doc

* Feed rate: theo budc tién dao ngang.
"2 2D High Speed Toolpath - Core Mill W S s |

o Toolpath Type -
Tool B Entry method
- Holder .
) Profile ramp
-+ Cut Parameters @) Entry helix
i Depth Cuts -
“ Trochoidal Holtion | = Radius 55
| P 1 rarsitions
@ Break Through Mate: If helis tails, profile ramp wil be vsed
- Linking Parameters
[ Harme / Fief. Paints Erty feed rate
I st Fiter / Tolerance: @ Plunge rate
- Planes [(WCS] N
- Coolant (C) Feedrate
¥ Canned Text 2
« . G
i [7] Output 30 are moves
|| Quick View Settings
| Z clearance 30
| Tool 20, FLATE. »
i Tool Diameter 20 Plunge angls 20
Comer Radius 0
FeedRale 50 = Preferred profile 190
Spindle Speed 3500 length
Coolant uli] Skip pockets 220
Toollength 0O smaller than
Length Dffset 229
Dismeter Off.. 229 2
« i G
o = edied

oo (v ][ %] S][2]
Hinh 1.17: Thiét ldp vdo ra dao
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- Linking parameter:

- o]
W7 2D High Speed Toolpath - Core Mill W — — e e
IETE
-« Toolpath Type s
el O | Clesrance.. | (500
Haold -
- (@) Absolute Incremental
« Cut Parameters Use clearance only at the

 DesthCuts stert and end of operation
+ Trochaidal Mation | =

----- ~ Transitions

----- @ Break Through

Figtract 20

= Linking Parameters

| Horme 7 Ref. Paints () Absolute @) Incramental

Ave: Filter / Tolerance
Flanes [WCS)

Caolant Feed plane... oo
- Carined Test = () Absolute @) Incremental
« i 3
I

Quick View Settings

Tool 20 FLATE. « |- 0o

|_|!
B

Tool Diameter 20
Comer Radius 0
Feed Rate 50

@) Absolute () Incremental

Spindle Spesd 3500

F
]

Coclant Off Depth. 0o
Toollength 0 - i
Lenagth Dffset 229 () Absolute @ Incremental
Diameter Off... 223 i
] m »
~  =edited
@ = disabled

V[ %D 2]

Hinh 1.18: Thiét ldp chiéu sdu can cdt va cdc bé mdt lam viéc

+ Clearance: Chiéu cao an toan

+ Retract: Khoang 1ui dao dé chuyén sang duong chay dao méi.

+ Feed plane: Bé mit bat dau chay bang budc tién (trén bé mit nay, dao chay theo
tdc d6 chay dao nhanh cua may)

+ Top of stock: toa d§ mat trén cia phoi

+ Depth: Chiéu sdu can cit.

Cdc gid tri trén theo toa do tuyét doi (Absolute) hodc twong doi (Incremental)
b. Chon High Speed — Area Mill dé phay hoc tron

(Luu ¥ lua chon nay chi cho phép chon 1 hbc trong mdi 1an bién dich, vi vdy phai

dich riéng timg hdc ma khong thé dich mot luc nhiéu héc nhu Pocket 2D)
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[

2D High Speed Toolpath - Area Mill

Holder

Chain geametry

S CutParanetas % [(Q & .ﬂl ok
Diepth Cuts —
f@ Trocheidal Motion |5 Core Mill Peel Mill EBlend Mill Area Mil Riest Mill
Transitions

@ Bieak Through

- Linking Parameters K
I L Hame / Rel. Poinks @ .
!

-

Dynamic &rea Dynamic Rest  Dynamic Core Diynamic
M Mill Hill

Arc Fiter / Tolerance il i Contour
Planes [wCS)
Coglant
Canned Text -
Pl e

/| Quick Yiew Settings

Tool -
Tool Diameter 10

“ Comer Pladius 0

| | Feed Rate 0001 E
Spindle Speed 0

Coolant ot

(| | ToolLength 20

Length Offset 1

Diameter O 1 s
P 1 I

v = edited
@ = disabled

LV [ %] L2 ]

Hinh 1.19: Lua chon Area Mill trong High Speed Toolpath
Céc lua thiét 1ap trong Area Mill ciing tuong tu trong Core Mill & trén.
c. Chon Drill d@é khoan 6 16 @10
Chon dao va thiét 1ap ché do khoan kiéu Drill — Chip Break di dugc hoc trong CAD-
CAM-CNC 1.
2.2.4. Xudt chwong trinh
- Lya chon xuét chuong trinh ra file G-Code (Click chon G1).
- Copy file chuong trinh vao may CNC bang USB.
2.2.5. Ga phoi, ga dao va chay chwong trinh
- G4 phoi
- G4 cac loai dao can dung, so dao.
- Xéc dinh gbc phdi, khai bao gdc phdi vao may.
- Chay chuong trinh.

- Kiém tra san pham.
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3. BAI TAP UNG DUNG
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Hinh 1.11: Bai tdp ving dung 1
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Hinh 1.13: Bai tdp vng dung 3
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Hinh 1.14: Bai tdp vng dung 4 Hinh 1.15: Bai tdp ung dung 5
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Hinh 1.16: Bai tdp vng dung 6 Hinh 1.17: Bai tdp vng dung 7
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Hinh 1.18: Bai tdp ing dung 8

Hinh 1.19: Bai tdp iing dung 9

10 10 10

St
1
10

Hinh 1.20: Bai tdp 1ung dung 10
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Hinh 1.22: Bai tdp ving dung 12
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Hinh 1.23: Bai tdp itng dung 13
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Hinh 1.24: Bai tap ung dung 14
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Hinh 1.25: Bai tdp ung dung 15

1

1

1

|

I

|

| @24

|

7
30

(+

-

20

50

100

Tov

Hinh 1.26: Bai tdp ing dung 16
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Hinh 1.27: Bai tdp ving dung 17
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Hinh 1.28: Bai tdp ing dung 18
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Hinh 1.29: Bai tdp vrng dung 19

Hinh 1.30: Bai tdp vng dung 20
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4. TOM TAT TRINH TU THU'C HIEN

Tén cac budc

Dung cu, thiét bi,

Cac chu y vé an

1T _ Yéu cau k¥ thuat
cong viéc vat tu toan lao dong
L - V& dlng kich Luu y vé an toan
- May vi tinh. .
. . thudc dién tai cac 06
1 | Xay dung ban v€ | - Phan mém , ,
- ban vé khong c6 cam, ddy cam
MastercamX5 . 3
duong bi trung chuyén,...
- Chon may phu hop
. L v6i may sé dung gia | Luu ¥ vé an toan
Chon may gia - May vi tinh. A ' _ ,
. . . cong. dién tai cac 06
2 | cong vathiétlap |- Phan mém ., _ , ,
N - Thiét 1ap phoi cam, day cam
phoi MastercamX5 , .
dang kich thudc dé |chuyén,...
mo phong chinh xac
- Chon duong chay
dao phu hop voi .
L ‘ _ Luu y v€ an toan
Chon duong chay | - May vi tinh. nhiém vu gia cong. _ ' ,
L L ., , dién tai cac 0
3 | dao (Kiéu High - Phan mém - Thiét 1ap ché do , ,
, cam, day cam
Speed) MastercamX5 cat chinh xac (ding .
oo . |chuyén,...
la High Speed, phu
hop dao va phoi)
- Luu y vé an
toan dién tai cac 6
- May vi tinh. ) cam, day cam
. . - Xuat chuong trinh .
) - Phan mém . _ chuyen,...
4 | Xuat chuong trinh v6i1 dudi NC va tén
MastercamX5 . - Luu y quy trinh
file phu hgp véi may ,
- USB su dung USB dé
tranh gay hong
USB.
. Ga phoi, ga dao - Phdi nhdm - So dao chinh xac. | - Luu ¥ kiém soat
va chay chuong 160x120x40 - X4c dinh gbc phdi |va cham giita dao

28




trinh

- Dao phay ngon
hop kim ®12, ®6
- Miii khoan ®10

chuan.

va phoi.
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BAI 2: PHAY SAN PHAM VOI KIEU CHAY DAO 3D

1. MUC TIEU CUA BAI

- V& dugc cac md hinh 3D trén cac phan mém thiét ké co khi dam bao yéu cau ky
thuat

- Bién dich dugc chuong trinh tir ban v& mé hinh 3D bang phian mém Mastercam.

- Van hanh may va phay dugc chi tiét theo ban vé& tir chuong trinh da 1ap, dam bao
yéu cau k¥ thuat va an toan.

- Chu dong, sang tao va an toan trong qua trinh hoc tap.

2. NOI DUNG BAI
2.1. Ly thuyét lién quan

Mot sb luu ¥ khi thye hién dé gia cong san pham theo kiéu chay dao 3D

a. Vé thiét ké mé hinh 3D cho sin pham trén cdc phan mém vé 3D co khi théng
dung: Inventer, SolidWork, NX, Mastercam, Catia, ProE ...

V& mo hinh 3D nén chon, dat ding cic mat phang toa do, géc phdi can thiét khi
gia cong trén may CNC. Néu lam nhu thé thi sau khi vao méi trudng lap trinh gia cong
trong phan mém Mastercam khong phai thém thao tic xoay cho ding mit phang toa do,
chon va dich chuyén ding gbc phoi.

b. M¢ file 3D, Idp trinh, mé phong gia céng va xudt file NC bang phan mém
Mastercam, NX, Catia, ProFE...

Chon géc phoi, chon kiéu chay dao, ché do cét phu hop véi vt liéu dao va phoi.
Lap quy trinh gia cong phi hop nguyén tic gia cong co khi: chiéu quay dao, huéng tién
phoi, .

Chon cac ché d6 rut dao phu hop khong qué cao lam anh hudng thoi gian gia cong,
khong qué thap gdy va cham véi d6 ga hoac phoi.

c. Gd phdi, cai ddt dao, goc phéi trén mday CNC

Ga phoi dung mit gia cong can thiét; Cai goc phdi, so dao chinh xé4c - dung thu ty
vi tri cac dao trong bang OFFSET va thyc té trén may.

d. Copy hodc truyén chwong trinh NC da Idp trinh vao mdy CNC gia cong san
pham.
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Néu bo nhé cta may chira du va file NC thi copy file NC tir may tinh vao may
CNC dé tién hanh gia cong, c6 thé dung thé nhé néu may c6 thiét bi doc thé nhé.

Néu b nhé khong chira da da va file NC thi tién hanh truyén file NC tir may tinh
vao may CNC gia cong.

Trong qua trinh gia cong theo ddi dién bién cat got nhu tiéng on, d6 rung do, thoi
gian gia cong dé diéu chinh ché do cit phu hop va ghi lai gia tri d6, chinh stra trong
chuong trinh dé gia cong cac san pham tiép theo hiéu qua hon.

e. Kiém tra san pham,ghi chép kinh nghiém

Kiém tra kich thudc, d6 bong bé mat; ghi chép rat kinh nghiém vé ché do cat, dao
st dung va quy trinh gia cong.

2.2. Trinh ty thuce hi¢n
2.2.1. V@, thiét ké mé hinh 3D (phdn nay khéng gidi thiéu cu thé tai bdi nay)

B1. M6 chwong trinh phan mém

B2. Chon mdt phang, goc toa dé vé

B3. Ve bién dang 2D va xdy dung hinh 3D

B4. Luwew mé hinh 3D véi dudi dé mo nhw Step file, IGES file...

2.2.2. Ldp trinh, mé phong gia céng va xuiit file NC

BI. M¢ chwong trinh phan mém Mastercam, mé file 3D cén lgp trinh

Tur Manu chinh, chon File - Open

- Click vao 6 Look in, chon vi tri da luu file ban vé

= Mastercam X5 Files {* MCX-5)
Mastercam pre-%5 Files (*. MCX)
Mastercam Educ X5 Files (~ EMCH-5)
Mastercam Educ pre-X5 Files (* EMCX)
Mastercam V3 Files (* MCS)
Look in: J M{ Mastercam V8 Files (- MC8)
lL] All Mastercam Files (* MOX5; MCX EMCXC-B;= EMCX;* MCS;= M

Mame IGES Files (*1GS:".IGES)
AutoCAD Fies (*.DWG DXF;~. DwF)

Lock in: ; MCX

U Parasolid Fles (* X_T=X_B:* XMT_TXT)
Mame == Recent ftems Fro/E Files (- PRT~ ASM:~ PRT .~ ASM 5
Bl Deskiop ACIS Kemel SAT Files (* SAT:* SAB)
A 1 STEF Files - 5TP:~ STEF) =
€l MNetwork VDA Files (*VDA)
. Rhine 30 Fles (. 3DM)
(= Libranes Sofid\orks Files - SLOPRT;~ SLDASM)
Solidworks Drawing Fies (* SLDDRW)
A KiThuat 88 Soid Edge Fies (- PAR: PSM:~ ASM)
T Autodesk Inventor Files (*IPT;1AM)
F MY Documents Autodesk Inventor Drawing Files (*.1DW)
KeyCreator Fies (~.CKD)
| my mCams Unigraphics/NX Fies {~ PRT)
! m ASCII Files (= TXT = CSV=*DOC)
- 7 StereoLithography Files (*.5TL)
1M Computer Catia V4 Fles (* MODEL:* EXP)
P . Cafia V5 Files (" CATPART. CATProduct)
i Local Disk (C) Fie name: ijpsoecngm Fﬁi"sfg PRTAD_SMP)
T ibre: agn Files (*.AD_| =AD
i—a Documents (D7) HPGL Piotier fles (- FLT] -
(=1 \E-
Iﬁ ovD Rw Drve |F} [SPRR Ty A FO C -\ zere'\Ki Thuat B8\Documents' camxs -

Hinh 2.1: Mg file ban vé
- Click vao 0 Files of type dé chon loai file da luu/ Chon file cAn mé va Open
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B2. Quay mdt phang, chon goc phit hop dé lap trinh gia cong

- Xoay mit phang: Click Xfrorm/ Dynamic Xfrorm/ Chon mé hinh 3d/ End

selecstion/ Pt toa dé vao 1 diém trén mé hinhl Rén chudt trén mat can xoay khi xudt

hién vong tron chia @l Giir chudt va xoay mdt phdng ding goc can thiét

Aform | Machine Type Toolpaths  Screen  Settings  Help

ug Translate...

+ 5 Translate 3D..
:.!F Mirror...

35 Rotate...

ol Scale...

TARE A

&3 of 93 I

|SE Dynamic Xform

n; Maove to Origin
|s] Offset...

i.] Offset Contour...
3 Project...

EE Rectangular Array...
C#l Roll.

A Drag...

=& Stretch..

3 STL..

BEEE
Bl ok 59| 2 - 88 E8 -
al. | [onp. | ¥ 0,

AEHE -

Mr gl ad | A 88 e

Dy In

_\j"zk; WS akes v

Hinh 2.2: Dat hé truc toa do 1én ban vé 3D

G-@-20O s
i-F (HELSB
v|[?

- Chon, cai dat gc phoi: Click Xfrorm/ Move to Origin/ Chon diém lam goc

trén md hinh 3D. Néu chua c6 diém toa d6 trén mo hinh thi phai vé thém dudng thing

hodc diém dé khi ré chudt chon may nhan dugc di€ém d6. Can kiém tra lai goc sau khi di

chuyén di dung gdc toa d6 phoi hay chura.

B3. Ldp quy trinh gia cong, chon dao, ché dp cit phit hg trong Mastercam:

- Kiém tra thong tin kich thudc cia md hinh 3D di v&, mé trén Mastercam, ching

ta c6 thé dung Analyze/Dynamic... dé chon dao phu hop

@

View | Analyze | Create Solids
I = \? Entity Properties... F4
- G =I'? Position
ﬁ? Distance...
B Volume/Area r
2 Chain..
nager 'C? Contour...
olids j_*? Angle...
|'§? Dynamic...

¥form Machine”

H
G

Analyze Dynamic

g

Foint Mormal
-25.09052 | x  0.7408

1780409 v 0285954
-13.02633 z

d_ 37.30919
@ 200000

0.B0ET2

Wectar
= E ndpaint
Ll # 1027444

200 v | 23.59488
Z | -0.90407

v || ?

Hinh 2.3: Kiém tra théng sé hinh hoc ciia ban vé dé lira chon dao
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Véi mé hinh 3D nhu trén c6 kich thudc co ban: Chiéu sau gia cong 16n nhat 19.7;
Ban kinh 3 canh mat trén R3.2, & mat day 2.3; Ban kinh géc bo canh ctiia 3 canh va
duong tron 16n 1a R2, bo canh duong tron nhé R0O.4,

- Chon may: Machine type/ Mill/ Default hoac (Manage list)/ Chon may phay
dtng 3 truc h¢ MM

Machine Type | Toolpaths Screen  Settings  Help

Ml ] Default

Lathe ] 1 CAUSERSVPUBLIC\DOCUME. AMILL 3 - AXIS VMC MM.MMD-5

Wire g Manage list

Router T R T G e - —J
Design |

Hinh 2.4: Chon may gia cong
- Chon dao, ché d6 cit: Bang quy trinh gia cong nhu sau:

Bang 2.1: Ché do cdt goi ¥ khi gia cong

i . Truw
Budc tieén | Chieu
n i lwgng
TT | Buéce Lénh Dao | dao sdu cat
(vg/phat) ) du,
(mm/phat) | (mm)
(mm)
1 |Phaythd | Pocket |Bull $8-R1.5 | 3000 bang: 100; | 1.0/ 14t | 0.3
ngang: 300
2 | Phay vét| Resmill |Bull $6-R1.5 | 3000 bing: 100; | 0.5/14t | 0.3
lugng du ngang: 300
3 | Phaytinh | Scallop |Spher¢4- 3200 btng: 100; | 0.3/14t |0
R1.5 ngang: 200
4 | Phay tinh | Pencil |Bull $2-R0.5 | 3500 bung: 100; 0
goc bo & ngang: 200
day

- Lap ché d¢ phay thé kiéu Pocket: Toolpaths/ Surface rough/ Pocket/ Drive: mé hinh
gia cdng /Containment: chon duong bao gidi han vung gia cOng (xac nhan bién dang 2D

trén mat XY dé dao chay nhu hinh dudi day)
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Toolpath/surface selection
Drrive - }
» Chain Manager
un |k B g
o [canhe.| | 6 ! Chain 1
Show...
Check,
Show....
Containment
o[® ][ ®
Entry point
R ®
v | ?

Hinh 2.5: Chon khoi Solid va bién dang giéi han viing gia céng

Nhan OK Surface Rough Pocket c6 4 bang 4n trong do:

+ Chon dao, khai dao va ché do cat bang Toolpath parameter: An chudt phai/Create

new tool: chon kiéu dao/ khai duong kinh dao, sb dao, budc tién/ s6 vong quay cia dao...

Surface Rough Pocket

Toolpath parameters | Suface parameters | Rough parameters | Pocket parameters

# Tool Name  Dia. Cor.rad. Length Tool name:
wl Create new toal... Tool #: |1 Len. offset: |1
Edit toal... Head # |1 Dia. offset: |1
Get angled head...
Tool manager... (MILL_MM) Tool dia: |8.0 Comer radius: | 1.3
Load tocl on machine...
View M Coolart... Spindle direction: |CW v
Arrange tools ’
Feed rate; |300.0 Spindle speed; | 3000
Re-initialize feeds & speeds =
Plunge rate: | 100.0 Retract rate: | 763.54
Feed speed calculator...
[] Force tool change Rapid retract
Save parameters to defaults file
Reload parameters from defaults file
€ » | Commert
Right-click for options
Select library tool... O Tool fiter
fods Combo’s (Default (1 Misc values... [ ool display. [ Ref po
[]To batch Home pos... [] | Fotary ads Flanes.. Canned text...

Hinh 2.6: Thiét ldp dao va cdc théng sé cong nghé
Diameter: Buong kinh dao 8, bo goc R1.5mm
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Spindle direction: CW: dao quay cung chiéu kim dong ho

Feed rate: Budc tién dao ngang 300mm/phut

Flunge rate: Budc tién xudng dao 100mm/phut

Rapid retract: Lui dao nhanh.

Surface Rough Pocket

Toolpath Surface Rough Pocket
# Tool Name Dia.  Cor.rad. Length Tool name:
LA 20 1.5 40.0 Tool #: |1 Len. offset: |1
Head # |-1 Dia. offset: 1
Tool dia: [8.0 Comer radius: | 1.5
Coolart... Spindle direction: | CW w
Feed rate: | 300.0 Spindle speed: | 3000
Plunge rate; [100.0 Retract rate; | 763.84
[] Force tool change Rapid retract
< » | Comment
Right-click for options
Select library tool.. O Tool fiter
Hois Combo’s (Defautt (1)) Misc values... O | Tool display... Oa Ref pairt...
[[]To batch Home pos... [ | Rotary zds... Planes... Canned text...

Define Tool - Machine Group-:

Parameters

Endmill3 Bul | Type

C@pable of
(_)Rough
Firish

Holder

250
Holder dia. (@ Both
200 — Shank Diameter
CQwverall 250
50.0

Ti
Shoulder

50 Flute

4+—— Comer Radius

15
Diameter
Profile
(®) Auto () Customfile () Custom level 1

Hinh 2.7: Thiét ldp loai dao, dwong kinh, toc & quay truc chinh va buéc tién

+ Khai chiéu cao ning dao, lugng du dé gia cong tinh chon thé Surface parameters:

Surface Rough Pocket

Toolpath parameters | Suface parameters | Rough parameters | Poclket parameters

| O Top of stock... | (0.0

Clearance... 50.0

(®) Absolute
| Use clearance only at the

() Incremental

Tip comp

0

Tip

Iy

start and end of operation Stockdtp leave (05 )
on drive
Retract.. | 100
Stock toleave g o
() Absolute (@) Incremental on check
Feed plane... 30 Tool containment
~ = Compensate to: (1)
_) Absolute ®) Incremental Olnside @ Center () Outside
Additional offzet 0.0

® Absolute Incremental

Direction...

Hinh 2.8: Thiét ldp cdc bé mdt lam viéc
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Absolute: Lay theo toa do tuyét d6i

Incremental: Lay theo toa d6 twong ddi.

Tip comp (tip compensation): phay theo toa d6 theo tim mit dau cta dao
Retract: Lui dao sau mdi lan chuyén dao dé gia cong 1t cit tiép theo 10mm
Feed plane: dao sé& bat dau thuc hién chay dao theo budc tién gia cong 3mm.

+ Khai chiéu sau 1at cit va kiéu cét dn dao xudng chon thé Rough parameters:

Surface Rough Pocket

Toolpath parameters | Surface parameters | Rough parameters | Pocket parameters

Entry options
i Total tolerance.... 0.025
1 Entry - Ramp
Maxi stepdown; 1.0
adimum stepdown [ Use entry point
Plunge outside containment boundary
] () Climb (®) Convertional [] Mign plunge entries for start holes

Hinh 2.9: Thiét lgp chiéu sdu moi lat cat

Tolerance: dung sai 0.025; Maximum stepdown: Chiéu sau 1én nhét ctia mdi 16p
cat lmm

Climb hay conventional: nghich; Entry point: st dung Ram dé xudng dao;

Plunge outside containment boundary: xubng dao phia ngoai duong gidi han

Thiét 1ap chiéu sau cho 16p cat dau va cubi:Cut depth: Adjustment to top cut:

Chiéu sau 1at cit dau:0.3; Adjustment to other cuts: Chiéu sau lat cit cudi:0.2
+ Khai kiéu an dao ngang chon thé Pocket parameters:

Cutting methods: Cac phuong phap dich dao tir gitra ra: Paralle Spiral

Stepover percentage: 50% bé rong cit ngang so v4i dudng kinh dao.

Spiral inside to outside: Chay xoan éc tir trong ra ngoai; Finish: khong st dung

gia cong tinh.
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Toolpath parameters | Surface parameters | Rough parameters | Pocket parameters

Surface Rough Pocket

Cutting method ~ Parallel Spiral

Parallel Spiral,

High Speed
Clean Comers

One Way

m

Mor

Rough
Zigzag Constant
Cwerlap Spiral

<

Stepover percentage: 50.0
(®of diam. () of flat

Stepover distance: 40

Roughing angle: 0.0
[ Finish
1 0.5 0

| Finish containment boundary

Minimize tool burial
Spiral inside to outside

lUse guick zigzag

computer

T

o
[+1]
[=1

[ ¥y ]

Cvemde Feed Speed

m
M
[=1

0.0

0

Hinh 2.10: Thiét lp kiéu cdt trong hoc va lwong dich dao ngang

+ Cho may tinh toan, thiét 1ap dudng chay dao 4n vao biéu tugng

Operations Manager

- || ®
Toolpaths | Solids

Wk DKL EPa® 2|?
A=EvaG $[(X@

Hinh 2.11: Bang qudn ly chwong trinh gia cong

+ Mo phong qua trinh gia cong da lap trinh, 4n vao biéu twong Verify

B--EE Machine Group-2

(411 Properties - 3 - AXIS YMC

E!---8_8 Toolpath Group-1

- 1 - Surface Rough Pocket - [WCS: TOP] - ||

] Parameters
#1-MB3.00 ENDMILL3 BULL -
Geometry -
x Toolpath - 205.4K - BT6.MC - Program

B

>

an tiép bicu

tugng Play, xem md phong qué trinh cat néu thdy va cham hogc lat cat chua phu hop thi

di€u chinh & céc bang trén.
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Verify m| |J AL Only... @ I O R. (|
i« >» B D »

QY

L

L Digplay control

3 Moves/step: 100

| Movesdrefresh:
Spesd Guality

Update after each toolpath

Stop optiohs
[] 5tap on eallision
[15top on toal change
[] 5tap after each operation

[I*erboze
o |
& &

Operation & 1
Toalpath: Surface Rough Pocket

Hinh 2.12: M6 phong qud trinh cdt thd
- Ldp trinh phay vét lwong dw do dao trwdc l6n khong vio dwoc dé lai Toolpaths/
Surface Rough/ Restmill / Drive Containment: chon duong bao gidi han ving gia cong
+ Chon dao, khai dao va ché do cat thé Toolpath parameter : Lam twong tu nhu phay tho
Surface Rough Pocket

Toolpath Surface Restmill R

Endmill3 Bul | Type | Parameters
# Tool Name Dia.  Cor.rad. Length Tool name
L 80 15 400 Tool 2 |2 Len. offset: |2 Capable of
@ 2 40 15 490 Holder ) Rough
& 2 40 20 400 Head # |1 Dia. offset: |2 750 () Finish

Holdercia. = (@) Both
Tool dia; |4.0 Comer radius: 1.5 50.0 | Shank Diameter
Overal B
50.0
Coolart... Spindle direction: |CW v
Feed rate: |300.0 Spindle speed: 3200 Shoulder
450
Plunge rate: [100.0 Retract rate: 0.001
44— Comer Radius
["] Force tool change Rapid retract 15
Diameter
< > | Conment
Profile
Right-click for options (®) Auto () Customfile () Custom level 1
Select library toal... O Tool fitter

Hinh 2.13: Thiét ldp dao va théng sé cong nghé cdt ban tinh
+ Khai chiéu cao ning dao, lugng du dé gia cong tinh chon thé Surface parameters
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Toolpath parameters | Surface parameters | Restmill parameters | Restmatenal parameters

———— [ Ceamance... 50.0 Tip comp Tip v l J

® Absolute Incremental [%

| lse clearance only &t the
start and end of operation

Stocktoleave |p5 47
on drive
Retract... 100
Stocktoleave (g (0)
() Absolute (@) Incremental on check

P | Feed plane... 30 Tool containment
| E— - Compensate to: (1)

] (1]
) Absolute (@) Incremental i @) Center () Outside

| Top of stock... | 0.0 Additional offzet (010

® Absolute Incremental

Hinh 2.14: Thiét ldp cdc bé mdt lam viéc

+ Khai chiéu sau 14t cat va kiéu cat 4n dao xudng chon thé Resmill parameters:

Surface Restmill “

Toolpath parameters | Suface parameters | Restmill parameters | Restmaterial parameters

Direction of closed cortours Direction of open contours
0.02%
(@) Climb () Conventional & ™y
Madmum stepdown: 1.0 ) ) ®Oneway () Zigzag
Start length: 00
Comer rounding radius: 20
Transition
Stepover: 20 . . — —
(_) High speed  (®) Broken (_) Ramp () Fallow surface
Extension distance: 0.0
O Entry/exit arc/line b —I / "-‘
Arc radivs; 50
h—d HH
Arc pweep; 500
Line length: 0.0 Loop length: 20 Famp lenath: 0o
| Allow arc/line outside boundary
O Helix...
[ Use approximate start poirt
Optimize cut order
Minimize burial Cut depths... | | Gap settings... | |Advanced settings...

Hinh 2.15: Chon phirong phdp phay (thudn-nghich) va théng so cdt
+ Khai bao kiéu thiét 1ap phoi Resmateral parameters:
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Toolpath parameters | Suface parsmeters

Compute remaining stock: from:
() Al previous operations
All groups
(®) One other operation
lse regen file

() Roughing tool
Diameter: 40.0
Carmer radiuz: 20
() STLfile
Stock resolution: 20

Adjustments to remaining stock:

(®) Use remaining stock as computed

() Adjust remaining stock to ignore small cusps

Restmill parameters | Restmaternial parameters

EIE% Machine Group-2
G311 Properies - 3 - AXIS VMC
I':'I"-gg Toolpath Group-1

m 1 - Surface Rough Pocket - [WCS: TOP] - [Tplane: T

Adugtment  |nns

Hinh 2.16: Khai bdo kiéu thiét ldp phéi

+ M6 phong qua trinh gia cong
Verify

W > | »

@MY

Dizplay contol

Moves/step: 100
Maoves/refresh: 100
Speed (uality

Update after each toolpath

Stop options

[7] Stop on colision

[7] Stop on tool change

[] Stop after each aperation

[1verbose

Mmoo | B
& &

Operation #: 2

Toolpath: Surface Restmill
Tool #: 2

Tool label:

Hinh 2.17: M6 phong qua trinh phay badn tinh

- Lap trinh phay tinh: Toolpaths/Surface Finish/Scallop/Drive/ Containment: chon
duong bao gidi han viung gia cong
+ Chon dao, khai dao va ché do cat thé Toolpath parameter : Lam twong tu nhu cac phan

trén
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Surface Finish Constant Scallop

Toolpath Surface Finish scallop parameters
# Tool Name  Dia. Cor.rad. Length Tool name:
® o1 a0 15 400 Tool #: |3 Len. offset: |3
& 2 40 15 490
@ 3 40 20 400 Head # |-1 Dia. offsst: |3
Tool dia: |4.0 Comer radius: | 2.0
Coolart.. Spindle direction: |CW v
Feed rate: |200.0 Spindle speed: | 3200
Plunge rate: | 100.0 Retract rate: |0.007
[] Force tool change Rapid retract
< > | Comment
Right-click for options
Select library toal... O Tool fitter

Define Tool - Machine Group-

Endmill2 Sphere | Type

Parameters

Capable of
() Rough
) Finish
®) Both

Holder dia.
50.0

— Shank Diameter
40

Shoulder
Flute

'

Diameter

400

20

Lii Comer Radius

Profile

(® Auto () Customfile () Custom level 1

Hinh 2.18: Thiét ldp dao va ché dé cat tinh

+ Khai chiéu cao nang dao, lugng du dé gia cong tinh chon thé Surface parameters

Hinh 2.19: Thiét ldp cdc bé mdt lam viéc

S
L

Surface Finish Constant Scallop

Toolpath parameters | Surface parameters | Finish scallop parameters

| Clearance... 500

® Absolute
| Uze clearance only at the
start and end of operation

Incremental

Retract .. 100
() Pbsolste () Incremental
Feed plane... | 3.0
() Absolute (@) Incremental
Top of stock...| (0.0
® Absolute Incremental

O Direction....

Tip comp Tip

by

Stock toleave  |pp
on drive

Stock toleave g
on check

Tool containment
Compensate to:
() Inside

®) Center
Additional offzet

U

@7

0

o
() Qutside
0.0

+ Khai chiéu sau lat cit va kiéu cat dn dao xudng chon thé Finish Scallop parameters:

41



Gap settings E

‘oolpath parameters | Surface parameters | Finish scallop parameters

Total talerance...| | 0.025 Max. stepover.., |0.2 Bias angle 0.0 Reset
Gap size
Machining direction [ Use approsimete start point ["] Sharp comer smoothing () Distance 25
Occw Angle: 1850 ®) % of stepover 3000
_ ] Expand inside to outside
®cw Max rounding: 03

Motion < Gap size, keep tool down

Broken v
[[] Use plunge, retract rate in gap

Check gap motion for gouge

[ Order cuts by minimum distance

Motion > Gap size, retract
Check retract motion for gouge

[ | Depth limits. .. Collapse.. Gap seftings... | |Advanced settings.. Optimize cut order
Plunge into previously cut area

Follow containment boundary at gap

Tangential arc radius: 0.0
Tangential arc angle: 0o
Tangential line length: 0.0

Hinh 2.20: Thiét ldp chiéu sdu cdt va kiéu xuong dao

+ MO0 phong qua trinh gia cong

Verify
i« > H D »

@Y

Display control
Moves/step: 100
Moves/refresh: 100

Update after each toolpath

Stop options

[ Stop on collision

[] Stop on tool change

["] Stop after each operation

[[IVerbose
| RS
& 2
Operation #: 3
Toolpath:  Surface Finish Constant

Tool #: 3
Tool label:

Hinh 2.21: M6 phong qud trinh cdt tinh
- Ldp trinh phay tinh géc bo ¢ day Toolpaths/ Surface Finish / Pencil/ Drive
Containment: chon duong bao gidi han viing gia cong
+ Chon dao, khai dao va ché d¢ cat thé Toolpath parameter :
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Define Tool - Machine Group-,
Toolpath Surface Firish pencil P
# Tool Name Dia.  Cor.rad. Length Tool name: Endmill3 Bul | Type | Parameters
# o 80 15 400 Tool #: |4 Len. offset: 4
® 2 40 15 450
& 3 20 20 400 Head # |1 Dia. offset: |4 Holder
® 4 20 05 400 250
Tool dia: |20 Comer radius: |0.5 Holder diz.
00 — Shank Diameter
25.0
Coolart... Spindle direction: |CW W
Feed rate: |200.0 Spindle speed: (3500 T
Plunge rate: [100.0 Retract rate: |0.001 Shoulder ute
450
[] Force tool change Rapid retract 400 P Comer Radius
0.5
< » | Comment
Right-click for options
Select library tool... O Toolfiter U Customfile () Custom level

Hinh 2.22: Thiét ldp dao va ché dj cat phay tinh cdc géc bo véi R nho
+ Khai chiéu cao ning dao, lugng du dé gia cong tinh chon thé Surface parameters

Toolpath parameters | Surface parameters | Finish pencil parameters

= [ ]| Clearance.. 50.0 Tip comp Tip v l J

®) fbsolute Incremental k

+| Use clearance only at the
Stocktoleave [pg 7

on dive
Retract 250

Stock to leave g o

(") Absolute on check

_I_ Feed plane... 50 Tool containment
r | — Compensate to [0}
) Absoluts ) Inside () Outside
| Top of stock... 0.0 0.0
®) Absolute Incremental

Hinh 2.23: Thiét ldp cdc mdt lam viéc

+ Khai chiéu sau lat cat va kiéu cat dn dao xudng chon thé Finish Pencil parameters:

- - Gap settings
Toolpath Surface Finish pencil parameters
Reset
Total tolerance... 0.025 Zigzag Gap size
) Di a3
Parallel passes g Machiring direction _) Distance
Norie # Climb (®) % of tool diameter 300.0
Number per side 1 Conventional
) Unlimited Motion < Gap size, keep tool down
1.25 Broken W
[[] Use plunge, retract rate in gap
[ Use approxmate star: poirt Check gap mation for gouge
Allow negative Z motion along surface
Motion > Gap size, retract
Allow positive Z motion along surface Check retract mation for gouge
Bitangency angle: 160.0
: . | Optimize cut order
Overthickress: 00 [ | Depth limits... Gap settings... | |Advanced settings... t

Plunge into previously cut area

Follow containment boundary at gap

Tangential arc radius: 0.0
Tangential arc angle: 0.0
Tangential line length: 0.0

Hinh 2.23: Thiét Idp chiéu sdu cdt, phirong phdp phay (thudn, nghich) va phwong phdp xuong dao
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+ MO0 phong qua trinh gia cong
BA4. Xudt fle NC, kiém tra, chinh siva thiv tw dao - ché dé cdt néu cin

Click vao biéu tuong LU

N584 X-1.0%3 Y-5.265%

" File Edit View MNCFunctions Bockmarks Project Compare Communic
N386 X-1.249 ¥-5.243

lew, #EH S BEB¥RELN B e = 2ESE N508 X-1.63% v-5.124

¥ Mark All Tool Changes € Next Tool Q) Goto Previous Tool M550 X-1.821 ¥-5.071
(T4 | | 24 MN552 X-2.25%6 Y-4.87
N100 c21 N594 ¥-2.55 ¥Y-4.739
N102 G0 G17 G40 G49% GHO G50 N5%6 X-2.914 ¥-4.532
N104 T1 M6 N558 ¥X-3.224 ¥-4.311
N10e G0 G990 G54 ¥X-3.079 ¥Y.763 =53000 M3 NEOD X-3.46 ¥Y—-4.127
N108 G43 HL 250. NED2 X-3.642 Y-3.964

N110 z7.202
N1ll2 &1 z2.202 F100.
N11l4 X3.084 21.87%

Ne04 X-3.825 ¥Y-3.785
Nele o0 25.3153

N116 X-4.916 z1.46 NG0B M3

N118 X3.084 z1.041 N&1l0 551 528 20.
N120 X-4.916 Z.622 NE12 328 0. YO.
N122 X3.084 2.202 N6l4 M30

N124 X-.916 F200. 5

Hinh 2.24: File G-Code duoc xudt ra
2.2.3. Gd phéi, cai dat dao, géc phéi trén mdy CNC
B1. G4 é to: Ra phang, song song
B2. G4 phdi vao € té: Can, ké song song
B3. Xéc dinh gdc phdi trén ma, ga dao so chiéu dai cac dao gia cong trong chuong

trinh luu cac thong sd vao bang OFFSET cta may. O bai nay ta chon gdc & giita phoi

Hinh 2.25: Sir dung ddu do léch tam xdc dinh goc phéi
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Hinh 2.26: So dao véi dung cu chudn

2.2.4. Gia céng bang truyén chwong trinh NC di ldp trinh vao mdy CNC
- Khoi dong phan mém CIMCO EDIT
- Két ndi ding cap theo chuan RS232 chon cong COM két néi may CNC v6i may tinh.
Vi du nhu COM 1. Khi da nhéan céng, phén nay s€ hién tu dong.
- Cai dat ché do truyén dan:
+Stop bits = 2, Parity = Even, Data bits = 7, Folow control = Software.
+ Baudrate: Chung ta chon ding theo tham sb duoc thiét 1ap trong may CNC.
Hoic phai dong bo ching.

+ Sau d6 nhan OK. Cac ban di thiét 1ap xong phan cai dit cho phan mém.
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DNC.
- Nhén Cycle Start ¢ may san sang cho 1énh chay.

Setup: Machine 1

-~ Part

. Tranzmit

- Receive

- Directories
L Vergion infa

Port

Serial port settings
Part:

Parity:

| 7 [2

V| |Even -

Baud rate:

{3600 =] [7

M |

110

300
F goo

1200

2400 -
4200 Q /| Enable RTS

414400
19200
38400
5EO00
57600
76800
36400
115200
128000
266000

V| Enable DTH

N7 #0On characher
413 HOff character

Hinh 2.27: Thiét ldp thong s phan mém truyén dit liéu phit hop véi mday CNC
- bé chay may CNC ¢ ché ¢6 DNC. Chung ta dé may & ché 36 TAPE, REMOTE, hoic

- Khi d6 duéi phan mém CIMCO chiing ta nhdn niit SEND

- Ting cum chuong trinh s& duoc day 1én va dugc thyuc hién trén may CNC. Khi chuong

trinh duoc truyén xong thi chwong trinh ciing duge may CNC thuc hién xong viéc chay

1énh va gia cong trén san pham.

3. BAI TAP UNG DUNG

g

(=
ol

S

S0

4210
/_

100
60

Hinh 2.28: Bai tap tng dung s6 1
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Hinh 2.31: Bdi tdp irng dung sé 4 (Cung cdp file khi thuwc hanh)
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Hinh 2.32: Bai tdp irng dung s6 5 (Cung cap file khi thwc hanh)

Hinh 2.33: Bdi tdp irng dung sé 6 (Cung cap file khi thuwc hanh)

Hinh 2.34: Bai tdp irng dung sé 7 (Cung cap file khi thuwc hanh)
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4. TOM TAT TRINH TU THU'C HIEN

1T

Tén cac

cong viéc

budc

Dung cu, thiét bi,
vat tu

Yéu cau ky thuat

Céac chu y vé an

toan lao dong

M6 hinh 3D

- May vi tinh da
cai dit phan mém
MastercamX5

- Tép ban v&, file
md hinh 3D céc

chi tiét can phay

Thyuc hién v€ dung
trinh ty dugc hudng

dan

- Chd y an toan
dién.

- Sur dung, bat-tat
may tinh ding
quy trinh

Lap trinh gia

theo md hinh

cong

3D

- May vi tinh da
cai dat phan mém
MastercamX5

- Tap ban ve, file
mé hinh 3D cac

chi tiét can phay

Chon géc phoi, chon
kiéu chay dao, ché
d6 cit va lap quy
trinh gia cong phu

hop

Luu y chiéu cao
thoat dao, chiéu
dai dao, géc toa

do va che do cat

Chuan bi

may, dung cu

phoi,

- May phay CNC
- USB, thé nhé
hodc cap RS232

- Phbi thép theo
ban ve.

- Cac loair dao

phay can thiét.

- Kiém tra may phay
CNC trude khi véan
hanh.

- G4 phoi dam bao
chic chan, da chiéu
cao gia cong.

- Xéc dinh gdc phoi
- So tit ca cac dao

can st dung.

- Chu y an toan
cho ngudi va thiét
bi.

- Van hanh may
CNC dang quy
trinh.

Gia cong,

tra sdn pham

kiém

- May phay CNC
- USB hodc cép
RS232
- Phdi nhdm theo
ban ve.

- Cac loai dao

Thyc hién dung
trinh tu dugc hudng

dan

- Chd y an toan
dién.

- Chd y an toan
cho ngudi va thiét
bi.

- Van hanh may
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phay can thiét. CNC dang quy
- Cac loai dung cu trinh.
do. - Vé sinh thiét bi

sau khi st dung.
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BAI 3: LAP TRINH PHAY 4, 5 TRUC TREN MASTERCAM

1. MUC TIEU CUA BAI

- Bién dich dugc cic chwong trinh phay CNC trong gia cong 4 truc, 5 truc bang
phan mém Mastercam.

- Chu dong, sdng tao va an toan trong qua trinh hoc tap.
2. NOI DUNG BAI
2.1. Ly thuyét lién quan
2.1.1. Tong quan vé gia céng 4, 5 truc
a. Loi ich ciia gia cong nhiéu truc
* Giam thoi gian thiét 1ap ( ga dat).

Mot nguyén nhin quan trong dé dung may gia cong nhiéu truc 14 giam thoi gian
thiét 1ap cho chi tiét. Néu c6 nhiéu d6 ga tily chinh cho cic nguyén cong sau d6 thi s& rat
t6n kém va tn nhiéu thoi gian. Hau hét cac chi tiét ¢6 thé gia cong trén mot hodc hai lan

thiét dat, gidm viéc thém dd ga va ca thoi gian.

chi tiét c6 mat con nguoe Chi tiét dang canh quat

Chi tiét
cdnh xodn
dang chdn

vit

Gia cong 1 canh xodn trong méy bay
Hinh 3.1: Mét 56 dang san pham dwoc gia cong trén mdy phay CNC nhiéu truc
* Pg chinh xac.
Bét ki lac nao di chuyén chi tiét tir o ga nay sang dd ga khac thi s& co sai sb ga
dit hodc ca trong lc thiét dat va van hanh. Thuong dé xay ra sai s6 tich lity khi phay céc
mit v6i nhiéu 1an ga. Khi str dung ban phan do hodc may nhiéu truc phu hop cho phép do

chinh xac khi di chuyén s& thap (quing dudng thay d6i vi tri phoi ngan), tbc d6 dao cit
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nhanh va do d6 tang chit lugng cit. Va co thé duoc cac duong ¢4t manh hon voéi toc d6

quay cao va toc do an dao cao, trong khi do chinh xac cao van dugc duy tri.
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Hinh 3.2: Mét s6 chi tiét doi héi @6 chinh xdc cao
can phai dwge gia cong trén mday CNC nhiéu truc
* Chat lwong bé mit gia cong tét hon.

Str dung cac dao ngén s& han ché duoc do6 léch trong khi giam thiéu duoc rung
dong va tao cac duong cit mém mai va chinh xac. Khi st dung dao phay ciu thudng
dugc khuyén nghi sao cho diém tiép xuc ciia dau dao khong xoay quanh phan miii
(spinning-miii dao bi tiép xtc nhiéu chd chir khong phai mot diém duy nhat- gy mon
nhanh). Khi nghiéng giao phoi s& c6 thé dugc tiép can cho toan bd ving dao ma ban
mong mudn, do d6 khong chi nang cao chit lvgng bé mit ma con gitip ting tudi tho dao.
b. H¢ toa do trong khong gian

Trong khong gian nhu ta da biét mot vat tdn tai 6 bac tu do, 3 tinh tién doc truc X,
Y, Z va 3 quay quanh céc truc ciia nd twong ung 13 A, B, C. Khi san xuit may CNC,
ngoai 6 truc mic dinh thi nha san XUt con sur dung thém 3 truc phu U, V, W 1a céc truc

song song twong tmg voi X, Y, Z (Cac truc ndy dugce str dung trong hé toa do tuong dbi).

Hinh 3.3: H¢ truc toa dé trong khéng gian
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Céc truc nay c6 thé chuyén dong theo nhirng mbi quan hé twong d6i v6i nhau bai
mdi truc déu dugc diéu khién doc 14p bang chuong trinh NC. Vi vdy, gia cong trén cac
may nhiéu truc giup ting kha ning gia céng va co thé gia cong cac chi tiét phic tap ma
méy gia cong binh thudng khong thé gia cong duge. Viée gia cong s& duoc tao nén boi su
két hop cua chuyén dong cua céac truc, cac gbc xoay va viée diéu khién qud trinh gia
cong.

b. Cdu tao mdy phay CNC 5 truc

Hién tai cia mot s6 nha san xuit noi tiéng trén thé gio1 dua ra nhiéu loai két ciu

may khac nhau, That khéng may nhiéu may khac nhau xay dung theo tiéu chuan, nhiing
cach khac nhau. Nhiéu nha san xuat may cho phép nguoi dung cudi ¢ thé thay doi duoc
thudc tinh cia truc nhu thay d6i huéng quay. Méi may c6 mot quy udc riéng , hudng
quay, vi tri bat dau, giéi han. O nhiéu may mét sb truc quay cé thé quay theo ca hai
huéng dya trén vi tri bat dau véi chiéu kim Pong hé (CW), hodc nguoc chiéu kim dong
hd (CCW).
Dé hiéu duoc hoan toan ciu tric may, chung ta can xem xét tat ca cac may nhu mot thuc
thé chung duy nhét, nhin mé hinh va hiéu duoc 1am thé nao dé xay dung dugoc mo hinh
nhu vay ta phai biét noi nao 1a cac bd phan, noi nao la toa do Zero cua may, nhiing gi lam
chtng thuc hién di chuyén, lam thé nao dé chung phéi hop chuyén dong.

Nhitng nha san xuét khac nhau va nhitng hé théng CAD/CAM khac nhau s& co
nhiéu tén goi khac nhau cho nhitng diéu twong tu.

* Table-Table (ban- ban).

May phay nhiéu truc c6 thé 1a loai dimg hodc ngang tat ca cac truc xoay ngoai trir
truc mang dao duoc thuc hi¢n boi ban may truc xoay chinh thir nhét s& mang theo tryc
xoay chinh thtr hai. Viéc Offset chiéu dai dao ciing gidng tuwong tu nhu may 3 truc.

Chiéu dai dao c6 thé thay d6i ma khong can phai thay d6i lai trong chwong trinh
NC day 1a dang két cdu co ban rit hay gip & nhitng may co kich thudc vira va nho

thuong 14 2 truc xoay A hodc B (kiéu xoay A,C 1a thong dung nhét) .
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*Z
A

a, b,
Hinh 3.4: Két cdu ban xoay kiéu A, C (a) va kiéu B, C (b)
* Head-Head (dau- dau).
Vi két cdu may kiéu Head-Head thuong két cdu may c6 kich thudc 16n, tich hop
dau gia cong 5 mit khi nay toan bo dau mang dao s& dugc thay thé bang dau gia cong 5
mit, viéc thay thé linh hoat nay gitip ting do ctig viing ciing nhu d6 chinh xéc trong gia
cong, tang tudi bén may...Tat ca cac chuyén dong quay déu duoc thyc hién bang cac dau

truc chinh cuia may.

*2Z

Hinh 3.5: Két cdu dau dao xoay kiéu A, C (a) va kiéu B, C (b)
* Kiéu Head-table (dau-ban).
Kiéu két cAu nay thuong kich thudc may hang trung, ban may c6 hé thong thay
palet ty dong, ngoai ra két ciu nay ngudi ta thuong bé tri may dau ngang hoic ding.
May duoc cho 1a c6 kha ning t6t nhat trong nhom 3 loai may. Truc mang dao can

c6 kha nang xur ly cac ap luc cat vi n6 vira c6 kha nang nghiéng dau méay va mang dao.
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Hinh 3.6: Két cdu dau dao va ban mdy ciing xoay
2.1.2. Cdc kiéu chay dao 4, 5 truc
Tuy thudc dac diém bé mat chi tiét can gia cong, co thé lwa chon cac duong chay
dao theo cac nhom nhu sau:

a. Cac bé mat co dién

Calculation based on: | Classi Wieframe Suface/Soid | | Dril/Cicle M

Ve @

Hinh 3.7: Cdc lwa chon phay nhiéu truc cho dang chi tiét c6 dién

Trong nhom kiéu c6 dién, chung ta c¢6 thé dich chuong trinh phay 4-5 truc véi cac lya
chon sau:

- Phay theo canh cua chi tiét 3D (Curve)

- Phay tinh theo bé mit (Swarf)

- Phay chdy doc theo bé mit (Flow)

- Phay trén mit cdu c6 song 161 16m (Msurf)

- Phay chi tiét dang 6ng (Port)

- Phay quay quanh bé mit (Rotary)
b. Cac chi tiét dang khung day
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Cassc | [ Wiefame | | Suface/Soid | | DiCideMa | [ Convettofx | | CustomApp.

Morph between 2 curves Parallel to multiple curves Cuts along curve Project curves

Hinh 3.8: Cdc liva chon phay nhiéu truc cho dang chi tiét kiéu khung day
- Phay bién dang nam gitta 2 canh cong bién d6i (Morph between 2 curves)
- Phay song song v&i nhiéu canh (Parallel to multiple curves)
- Phay doc theo duong cong (Cuts along curve)
- Phay theo canh dy an (Project curves)

c. Cac bé mat va khoi

Calcuiation based on: Classic Wiefame | | &lhoe/ngd;sl | DCideMad | | ConvettoSx | | CustomApp.
Parallel to surfaces Parallel cuts Morph between 2 Triangular mesh
surfaces

Hinh 3.9: Cdc lira chon phay nhiéu truc cho chi theo bé mdt va khéi
- Phay song song v&i cac bé mit (Parallel to surfaces).
- Phay theo céc lat cit song song (Parallel cuts).
- Phay bé mat nam gitra 2 bé mat (Morph between 2 surfaces).
- Phay bé mit lu6i tam giac (Triangular mesh).

d. Khoan, phay 16 tron

Calculatonbasedon: | Casse | | Wieame | | Suface/Soid | [ DallCedeMd ] | Comverttosx | | CustomApp.

CircleMal

Hinh 3.10: Cdc lwa chon khoan, phay 16 ngang trén mdy phay nhiéu truc
- Khoan 15 (Drill)
- Phay 16 tron (Circle Mill)
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e. Chuyén phay 3D sang 5D

Calculation based on: Cassic | | \iefame | | Suface/Soid | [ DilCece M | | ComvettoSx | | CustomApp.

Hinh 3.11: Lwa chon chuyén tir phay 3D sang 5D

f. Lva chon riéng cta nguoi dung

Calculation based on: [ Classic [ Wieframe [ Surface/Sokd ] Dril/Carcle Ml ’ Convert to 5x [ Custom App.
Swarf miling Impeller Blade Swarf Impeller floorsurface Impeller floorsurface Port Expert Projection
Finishing without titcurve
Cawvity titcurve Cavity oois-on control  Electrode machmmg 4+1  Blade root machining

Hinh 3.12: Cdc la chon phay nhiéu truc tup thugc nguoi dung
2.2. Trinh ty thuce hién
2.2.1. Xdy dung ban vé

- V€ ban v€ can gia cong
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Hinh 3.13: Ban vé chi tiét gia cong

- Pua ban vé vé ding vi tri so voi1 géc toa do. bac biét luu ¥ hudng cua chi tiét can
dung véi hudng ga trén may.

Trong gia céng nhiéu truc, gbc G54 1udn 1a giao cua cac tryc quay. Vi vay, ban vé
khi dich chuong trinh cling phai c¢6 vi tri giong nhu vi tri ctia phoi trén may gia cong.
2.2.2. Lwa chon may gia cong

- Tir Manu chon Machine Type>Mill>Manage List

- Chon may CNC (chon may 5 truc Haas) > click chon Add rdi chon OK

- Tu Manu chon Machine Type>Mill>chgn may vira Add
2.2.3. Thiét Igp phéi

Véi cac chi tiét sir dung phoi hop hodc phoi tru thi c6 thé thiét 1ap phoi theo mic
dinh ctia may (da hoc trong Module CAD-CAM-CNC 1). Duéi day la trinh ty dé thiét 1ap
phoi theo ngudi dung cho chi tiét Tuabin & trén.

- Tao dudng bao dé tao khéi tron xoay: Pé khong phai xoay ban vé& vé ding hudng

g4 trén may sau ndy, khi v& duong bao dé tao phoi nén dit & huéng vé Front.
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Hinh 3.14: Vé bién dang dé Revolve tao phéi
- Tao khdi tron xoay bao ngoai chi tiét, di chuyén ban vé dung vi tri v6i gbe G54

nhu vi tri cua chi tiét can gia cong

Hinh 3.15: Bdn vé phéi sau khi da tao khoi bang lénh Revolve

- Luu ban vé ¢ dudi STL (dudi mac dinh ctua phdi trong Mastercam).

¢ Save As =)
- Savein Giao tiinh CAD-CAM-CNC 2 - @ Er [C] Preview
L -
User Data Name Date modified T
JTLTK 6/20/2021 853 AM  Fi
|
Shared Data
|
MexX
[C] Descriptor
Desciiplor
5 « i D
Favortes
Fie name BT TUABIN - Phoi. STL -
m Saveastype: [ StereoLithography Fies STL) -
Desktop D e 1 PO \ T ke Khoa CGKL\Gizo tinh\Giao tinh-mon\Gizo trinh 20 g

Hinh 3.16: Luu file ban vé phéi ¢ duéi STL
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Luu y: Hudng quan sat cia phéi trude khi lwu dudi STL can phdi lya chon la huwdng
TOP. Néu vin dé cac hwdng nhin khdc, khi tao phéi sé nam theo cdc hwdng nhin dé va
khong thé siz dung cho mé phong gia cong.

- Chon phoi trong may gia cong trude khi bién dich chuong trinh

+ Tu Machine Group>Properties>Stock setup
=<

Machine Group Properties

Fies | Tool Setings | Stock Setup | Safety Zone|

Stock View

Shape

@) Rectangdar () Soid

e [ ]

Y z

) Cyindrical
fois

[¥] Display
[] Fit screen 0.0
@ Wire frame
© Sobd =
~ e s~ A
HIpES >INy
Stock Origin (T 7]
In view - L i
coordinates o
x 00 S
Y 00
Z 00

[7] Use Machine Tres

Hinh 3.17: Bang thiét 1ap phoi phay

Trong bang hop thoai, click chon File va m& dudng dan tim file phoi chung

ta vira luu
¥ Open ==
g~ - -
+|  Lookin Giao tinh CAD-CAMCNC 2 -9 Er O Preview
| =
User Data Name Date modified T
TR 6202021853 AM  Fi
[}/ BT TUABIN - PHOT 6/22/2021 511 AM G
¥
Shared Data
|
Mex
[ Descriptor
l',ﬁ, « i o
Favories
Fie name BT TUABIN - PHOI -
" o Fiesoftype:  [STLFies C.st) -
Deskiop ~| RecentFolders: C\USERS\KI THUAT 88\DOCUMENTS\MY MCAMXG\DATA +

Hinh 3.18: Tim dwong ddn, mé file phéi da luu
Sau khi thiét 14p chinh x4c, ta s& c6 phoi 14 phan nét d6 dugc bao quanh chi tiét can

gia cong nhu hinh 3.19.
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Hinh 3.19: Phéi duoc thiét lp diing

2.2.4. Chon dwong chay dao va thiét lap cdc thong sé

- Chon duong chay dao gia cong nhiéu truc: Toolpaths > Multiaxis. ..

3% Mastercam Mill X3 DA\Tai lieu\Khoa CGKL\Giao trinh\@iao trinh moi\Giao trinh 2021\Giao trinh CAD-CAM-CNC 2\6T TUABINMCX 5 I
File Edt View Analyze Create Solids Xform Machine Type [Toolpaths| Screen Settings Help

Drd&BE e & @8 FeMol.. TeaE B[~
M Ch - Mt L) o3 59| %) - 88 e - 1-
VIFID Il BB SBIE| (3 conou. o] ) B ) -
Fibban Bar o Dl
Pocket...
% |3.78524 v | [16.21088 Z oo

= Face..

=% 2D High Speed...

Operations Manager

=)
Toolpaths.
Y2 Engraving

Surface Rough 3
Surface Finish

=t Surface High Speed...

3

L3
=88 Machine Group-1

(-1ll Properties - 5 - AXIS T4
=88 Toolpath Group-1

Circle Paths
% Transform...
Nesting...
& Manual Entry...
I=+ Point...
= Trim..
Wireframe 4

¥ Import NCI

¥ Tool Manager...

= Material Manager...

Hinh 3.20: Chon duwong chay dao nhiéu truc (Multiaxis)
- Chon kiéu chay dao cho phay canh tuabin: Toolpath Typ > Custom App >

Impeller floorsurface without titcurve
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#  Multiaxis Toolpath - Impeller floorsurface without tiftcurve

¥

v Tool Calouiation based on: Cassc | [ Wrefame | [ Suface/Soid | [ DiCiceMd | [ ComerttoSs
Holder

- Impeller Floorsurface With
Misc
Addifonal Seftings
|

Swarf miing {mpele( Blade Swarf Impeler floorsurface Impeller ﬁ\g’s\ﬂace Port Expert Projection
ulve

- Se%/

Tool - Cavity titcurve Cavity oolson control  Electrode maduntng 4+1  Blade root machining
|| | Too! Diameter 4
Comer Radius 2
FeedRate 300
Spindle Spe... 4000
Coolant off
ToolLength 50
Length Offset 1
Diameter Of... 1

CDlane /T TOR
g —— »

n

¢/ =edited
@ =disabled

E3 A
Hinh 3.21: Chon kiéu chay dao phit hop véi hinh dang chi tiét gia cong

9

- Tai thé Tool thiét 1ap dao va thong s6 cong nghé (tuong ty phay 2,3D). Chu ¥ sir

dung dao c6 duong kinh phu hop dé du khoang cach giita 2 canh tuabin.
7 Multiaxs Toolpath - Impelier floareurface without curee PSS e s

Toolpath Type
v Tooldia 4.0
Holder # ToolMame Dia Cortad Length #]
"""" LI 40 20 50 4
- Impeller Floorsurface With
------- Misc Tool name:

Cormer radius: 2.0

Additional Settings Tool#: 1 Len. offset: 1
| Head# -1 Dia. offset: 1

Spindle direction

[IKi i B Fesdrate: 3000 Spindle speed: 4000
‘ ] ] v

i i FPT. 0.0187 5 50267
Quick View Seffings Right-cick. for optianrs

Tool - Plunge rate: 100.0 Petract rate: 0.001
| cT;:.dne.D';':: ; [ttt [ Force tool changs [ Ripid Retract
FeedRate 300
Spindle Spe... 4000
Coolant off
ToolLength 50
Length Offset 1
Diameter Of... 1 [C] Tobatch

CPlans /T TNP
« T v

Comnment

v =edited
@ = disabled

e |
Hinh 3.22: Chon dao va thiét ldp théng sé cong nghé

- Tai thé Impeller floorsurface without titcurve: thiét 1ap thong s6 bé mat can cat

+ Chon Right > chon bé mit bén phai cua hdc can cit > OK.
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57 Multiaxis Toolpath - Impeller floorsurface without titcurve "L S S

¥

Toolpath Type cut

Tool i

Holder i Cuttir
Cuto

Impeler Floorsurface Without Titc

Misc

Additional Settings

Check sufaces

Colision Control OFF |

Hinh 3.23: Xdc dinh bé mdt gidi han bén phdi cia héc cat

+ Chon Left > chon bé mat bén trai cua hoc can cat > OK.
T8 Multiaxis Toolpath - Impeller Roorsuriace without bicurve W

¥

Toolpath Type cut
Tool i
Holder Cuttir

Cuto
Impedler Floorsurface Without Titct
Misc
\ Addtional Settings
|

Check sufaces

Colision Control OFF |

Hinh 3.24: Xdc dinh bé mat giéi han bén trdi cia hoc cdt

+ Floor Surface > chon bé mit ddy cua hdc can cit > OK.

& Multiaxis Toolpath - Impeller floorsurface without titcurve | 110

L

Toolpath Type
Tool
Holder

Impedler Floorsurface Without Tiltct

Misc

Additional Settings

Colision Contol OFF |
Hinh 3.25: Xdc dinh bé mdt ddy ciia hoc cdt
+ Check Surface > chon 2 bé mat dé kiém tra gi6i han goc nghiéng dung cu
(mat trai, phai ctia hdc can cat) > OK.

5 Multiaxis Toolpath - Impeller floorsurface without titcurve "L S S

¥

Toolpath Type
Tool

Holder

Impeller Floorsurface Without Tiltc]

Misc

Additional Settings

Check surfaces

Colision Contol OFF |

Hinh 3.26: Xdc dinh cdc bé mat kiém tra géc nghiéng dung cu cdt
+ Maximum Stepover: Khoang dich dao ngang 16n nhat.

+ Default Lead-in/out: mac dinh vao ra dao
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# Multiaxis Toolpath - Impeller floorsurface without tiltcurve

- Toolpath Type
- o
Halder Lead-Out
‘
£ Impeller Floorsurface With B2 lnaepialac:
O Cicfauit Lead in/out O rip
I Tt
! Advanced Options Of
|
| = Width » Width n
 Lenghh e =z -
Il Arc sweep 0.001 Arc sweep 0.001
|
© Arc dameter /tool TR © Arc diameter /tool
e I vl |@
! meter % oo diameter % oot
ErEATzr RIS Height 0 Height 0
Teol -
Teol Diameter 4 Feed rate % 100 Feed rate % 100
| | Comet Radius 2
FeedRatle 300 1
Spindle Spe... 4000 3
Coolant off
ToolLength 50
Length Offset 1
Diameter Of... 1
MPlana /T TNP S
< [ L3
v =edited
© = disabled
|
EREH N

Hinh 3.27: Thiét ldp vao va ra dao
+ Clearance Area: VVung an toan

 Multiaxis Toolpath - Impeller flocrsurface without tiltcurve

——
Tool . P
T O — R

=} Impeller Floorsurface \wiith) ©nx
+ Default Lead-in/out

G

. Advanced Optons Of
Misc @iz

B Addiional Setfings (©) User defined direction
Flanes (WCS)

< T r

Angle step for rapid moves 5

Quick View Setfings
ool +| [ Link smoothing radius °
Tool Diameter 4
||| Gome: Radus 2 [T Keep initial orientation unti distance °
FeedRate 300

Spindie Spe.. 4000 3
Coolant

Tool Length
Length Offset
Diameter OF..
FPiana /T
i v

v =edited
@ = disabled

1--g3

a

! o)
Hinh 3.28: Thiét lap bé mat an toan theo cdc truc

+ Advanced options of Surface paths pattern: Thiét lap kiéu cat trong
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# Multiaxis Toolpath - Impeller floorsurface without tiltcurve

A

- Toolpath Type
= Tool
e Hokder

[ Generate tool path only at front side
=] Impeller Floorsurface \wiith)

 Diefout Leadn/out First surface tool path tangent angle 0
Cloarance Area
i " Second suface tool path tangent angle 0

= Additional Settings

Planes (WCS)
Coolant
Canned Text
Misc. Values
- Asis Combinaion
‘ i v
Quick View Seffings
Tool -
Tool Dismeter 4

||| Comer Raciue 2
FeedRate 300
Spindie Spe... 4000

i

Coolant off

Teol Length 50

Length Offset 1
Diameter Of.. 1

FPlane /T TOR

‘ 1 v
v =edited

& = disabled

EREANA

Hinh 3.29: Chon kiéu cdt trén Tuabin

+ Chon Misc dé vao thiét 1ap diéu khién truc dao va céc 14t cit thé, ct tinh.

; —
. Multins Toopoth - Morph between 2 surtaces W ]

@ Todlpath Type
S
- Holder

Raughing passes

. Number 1
Cut Pattern

Toal s Control Spacing

Colision Control

Linking

- Roughing

o Finishing passes

Utiity
Machine Definiton Blenar !

Misc.

S

Spacing 0z

. Addifonal Setfings

Quick View Setings

Teol

Teol Diameter 4

||| Camer Radius 2
FeedRate 300

I

m

Spindle Spe... 4000
Caolant Off
Tool Length 50
Length Offset 1
Diameter Of... 1

Pizna /T TOP
. . b

v =edied
& =disabled

(%] Q] 2]
Hinh 3.30: Thiét ldp théng sé cdt thé va cdt tinh

2.2.5. Xudt chwong trinh

- Click chon biéu tuong
- Nhép tén file dé luu (luu ¥ chon dubi file & may CNC c6 thé doc dugc, thong
thuong cac file da@ mac dinh dudi .NC)
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3. BAI TAP UNG DUNG

O N @20
I \\ OO
[ [ N N
CTTI T S
o labl o dih SN
I o) | = |
R2 \
25~

Hinh 3.31: Bai tdp vng dung 1

0—>

18
— |
_L—

I
yasu

60

60
Hinh 3.32: Bai tdp ving dung 2

D=
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Hinh 3.33: Bai tdp vng dung 3

=

OO0

-30-"-—60—

O
R10—/ 20

Hinh 3.34: Bai tdp ving dung 4

67



4. TOM TAT TRINH TU THU'C HIEN

TT | Tén cac budc | Dung cu, thiét bi, | Yéu cau k¥ thuat Cac chu y vé an
cong viéc vat tu toan lao dong
1 | Xaydungbanvé |May vi tinh, ban | Mdy c6 cai dit|Luu y vé an toan
v&, vat mau Mastercam X5, ban | dién trong qua
v& 16 rang diy du | trinh 1am viéc
kich thudc, vat mau
ding ban ve.
2 | Lua chon may gia | May vi tinh Chon may phu hop | Luu ¥ vé an toan
cong véi may Haas 342 | dién trong qua
dang st dung tai | trinh lam viéc
truong
3 | Thiét lap phoi May vi tinh V&, khai bao phdi | Luu y vé an toan
ding kich thudc, | di€n trong qua
ding vi tri tuong | trinh lam vi¢c
quan trén thiét bi
4 | Chon duong chay | May vi tinh - Chon duong chay | Luu ¥ vé an toan
dao va thiét lap dao phu hgp v6i ban | dién trong qua
c4c thdng sb V€ gia cong trinh lam viéc
- Thiét 1ap thong sb
cong nghé phu hop
qua trinh cat
5 | Xuat chuong trinh | May vi tinh Xuat chwong trinh, | Luu ¥ vé an toan

luu file véi tén phu
hop khd ndng doc
cua may CNC

dién trong qua

trinh lam viéc

68




BAIl 4: PHAY SAN PHAM VOI KIEU CHAY DAO 4, 5 TRUC

1. MUC TIEU CUA BAI

- Thiét 1ap dugc gdc chi tiét va thong sb dao trén may Phay CNC.

- Phay dugc cac chi tiét st dung duong chay dao 4 truc, 5 truc, dam bao yéu cau
k¥ thuat va an toan.
2. NOI DUNG BAI
2.1. Ly thuyét lién quan
2.1.1. Géc toa dj trong gia cong nhiéu truc

Trong gia cong 2D, 3D véi cac tryc tinh tién X, Y, Z, tuy thude vao vi tri ga phoi,
vi tri can lam gdc, ngudi ding sé& di chuyén gdc vé vi tri thich hop voi phdi va khai bao

v6i may (khai bao vao bang OFFSET toa do gbc G54, G55, ....)

Hinh 4.1: H¢ truc toa dé trong gia cong phay 3 truc
Tuy nhién, trong gia cong nhiéu truc (c6 su dung céc truc quay A, B, C) véi dac
diém két cAu cua truc quay thuong 1a ¢b dinh nén gdc toa d6 ngudi sir dung thuong duge
chon 14 giao cac tim quay cua cac truc quay A, B, C cling ¢b dinh trén mdy phay CNC

nhiéu truc.

Hinh 4.2: Tdam quay va hé truc toa dé trong gia cong phay nhiéu truc
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Vi vay, can phai c6 sy dong nhat gitra vi tri phoi trén may so vdi goc toa do su

dung va vi tri phéi trén ban v& ctiia phan mém CAM trude khi bién dich chuong trinh.

Hinh 4.3: Vj tri ciia phéi so véi goc toa dé (tam quay)

2.1.2. Dung cu cit trong gia céng nhiéu truc

Trong gia cong nhiéu tryc, dung cu cit co thé su dung la bat cir dung cu nao st
dung cho gia cong 2,3 truc. Tuy nhién, théng dung nhit van 13 dao phay ngén dau cau boi
phan 16n cac bé mat khi gia cong nhiéu truc déu 13 cac mit cong, doi hoi qua trinh cit got
dung cu cat phai co sy tiép xtic tot nhat dé ¢ thé cit hét luong du gia cong.

Qua trinh so dao vé co ban 1a qua trinh x4c dinh toa do diém chuén dao voi géc chi
tiét theo phuong truc Z. Vi vy, tuy thudc vao viéc ngudi dung dit gbc G54 ¢ dau (trén

truc Z) dé c6 diém so dao va phuong an so dao thich hop.
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2.2. Trinh tu thyc hién
2.2.1. Doc bdn vé

Hinh 4.4: Bdn vé chi tiét can gia cong

2.2.2. Ga phoi
- Phoi da duogc tao hinh bién dang ngoai trén may tién CNC

- G& ph6i Ién mam cap cua ban quay may phay CNC 3+2:

(Hinh minh hoa s& chén hinh anh thuc té khi truong hoat dong lai sau dich)

Hinh 4.5: Ga phéi Ién ban quay may phay CNC Haas 3+2
2.2.3. Xdc dinh va khai bdo gic
- Xac dinh cac toa dd X, Y cua géc G54: tuong ty gia cong 2, 3 truc.
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(Hinh minh hoa s€ cheén hinh anh thuc té khi truong hoat dong lai sau dich)

Hinh 4.6: Xdc dinh va khai bdo toa do X, Y ciia goc chi tiét
- Toa d0 Z cua géc G54: Stur dung dao bat ky (vi du dao ) 1) xac dinh va nhap toa
do Z cua tam quay (Quay tryuc A90°, dua dao ngang tim phoi dé nhap toa d6 Z cta tim
quay). Tai day ciling xac dinh Z0 cua toa do twong dbi dé liy cao d6 cua phoi trén may
(sau d6 dua dao cham mat trén phoi ¢ goc A0 va xem Z bao nhiéu dé dich chuyén phoi

trén ban v¢)

(Hinh minh hoa s€ cheén hinh anh thuc té khi truong hoat dong lai sau dich)

Hinh 4.7: Xdc dinh va khai béo toa do Z ciia goc chi tiét

- Xéc dinh cao do ctia phdi voi tam quay dé dich chuyén trén phan mém
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(Hinh minh hoa s& chén hinh anh thuc té khi truong hoat dong lai sau dich)

Hinh 4.8: Xac dinh vi tri phéi trén may d@é dich chuyén ban vé trén phan mém khodng twong g
- Tai vi tri tam phoi théng truc Z, géc A va B déu ¢ gid tri 0.
2.2.4. So dao

- Tat ca cac dao sir dung duoc so v6i mit trén phoi twong tu gia cong 3 truc

(Hinh minh hoa s€ cheén hinh anh thuc té khi truong hoat dong lai sau dich)

Hinh 4.9: Xdc dinh va khai bdo chiéu dai dao (So dao)
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2.2.5. X8y dung ban vé va di chuyén vi tri bin vé phit hop géc toa dé

Hinh 4.10: Ban vé gia cong dwoc di chuyén lén cao d khdp véi vi tri ciia phéi trén mdy

2.2.6. Bién dich chwong trinh

- Click chon biéu tuong
- Nhap tén file dé luu (lvu y chon duéi file & may CNC c6 thé doc duoc, thong
thuong céc file d@ mac dinh du6i .NC)
2.2.7. Gia cbng trén may CNC
a. M¢& chuong trinh trén may CNC
- Copy chuong trinh vao may CNC (dung cho chwong trinh ngin, dung luong file
da nho dé copy vao may):
+ Cidm USB vao may CNC
+ Vao List Program
+ Bong bo nhd may (Cancel)
+ Chuyén sang USB
+ Enter ¢¢ mo USB
+ Pua con tro dén file can copy
+ An F2 d¢ copy
+ Chon vi tri luu (Bo nhd may), Enter dé xé4c nhan.

+ Sau khi Copy vao may, chuong trinh mac dinh dugc lga chon st dung
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- Chay tryc tiép trén USB (Dung cho chuong trinh dai, dung lugng file 16n hon bo
nhd may nén khong thé copy chuong trinh vao may):
+ Cam USB vao may CNC
+ Vao List Program
+ Dong bo nhé may (Cancel)
+ Chuyén sang USB
+ Enter dé m¢ USB
+ Pua con tro dén file can mo
+ Chon Program Select
b. Chay chuong trinh

- Chon Mem trén bang diéu khién.

- An Cycle Start dé chay chuong trinh

- Chon toc do chay dao nhanh thdp dé dé kiém soat va cham dung cu cdt véi phoi
va dé gd.

- Chon Single Block dé thuc hién timg dong lénh & phdan dau chwong trinh (phan
dung cu cdt di chuyén dén diém chudn bi cdt) dé cé thé kiém sodt qud trinh vdo dao, ddy
la thoi diém dé dan dén va cham nhdt trong chwong trinh.

3. BAI TAP UNG DUNG

Bai tip tmg dung 1. Gia coéng cip banh ring cén xodn véi thong sb hinh hoc cho trong
Hinh 4.11 (ti s6 truyén 1:1), Hinh 4.12 (ti s6 truyén khac 1) va cac Phu lyc 1, Phy luc 2,
Phu luc 3, Phu luc 4, Phu luc 5 va Phu luc 6.

CMX 1 - 20.20R (L)

R: xodn phai
S6 ring banh ring chinh ( phaly

(L: xodn trai)
~ 88 ring banh ring dn khdp
M& dun (Module)

ST Py -3
Ki hiéu con xoan

Hinh 4.11: Théng s6 hinh hoc cdp banh rang cén xodn ti s6 truyén 1:1
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(R: x0an phai)
(L: x0@n trdi)
S8 rang bénh ring an khdp

Mé dun (Module)
Ki hiéu con xoan

A
_CE 2 - 15 .60R (L) oy T _
' ¥ L
- o — LL
S8 rang banh rdng chinh ,_j_. I
A
B
C
D

Hinh 4.12: Théng s6 hinh hoc cdp banh rang cén xodn ti s6 truyén khac 1

Bai tap ung dung 2: Phay truc vit dao chiéu (theo mau)

Hinh 4.13: Mau truc Vit déo chiéu

Yéu cau:
- Buong kinh ngoai truc vit ®30
- Budc xodn: 40mm
- Sb budc: 4
- Chiéu rong ranh xoan: 6mm
- Chiéu sau ranh xodn: 3mm
- C4c kich thuée con lai sinh vién tu do, v& theo mau va cho dung sai phu hop voi

0 bi.
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4. TOM TAT TRINH TU THU'C HIEN

TT | Tén cac budéc | Dung cy, thiét bi, vat Yéu cau k¥ thuat Céacchuy vé an
cong viéc tu toan lao dong
1 | Poc ban vé - Ban vé - Ban v& rd nét, day | - Khong lam rach,
- Vat mau d kich thudce ban ban vé& dugc
- Moi sinh vién duoc | phét.
phat 01 ban vé - Khong lam roi
- Vat mau duoc gia | hong vat mau
cong dang véi ban
ve
2 | Ga phoi - Phoi nhém da duoc | - Phoi dugc gia cong | - Ga phoi dam bao
tién tao hinh bién | tao hinh dung kich | da chiéu dai dé
dang ngoai. thude dung cu cat khong
- May phay CNC |- Phian dé ga phdi | va cham vao d6 ga
Haas 3+2 trén may phay ciing | khi phay.
- Dao phay ngoén dau | dugc tién cing mot
cau R2. lan ga véi phoi dé
dam bao do6 dong
tam.
3 | Xac dinh va |- Phoi nhém da duogc | - Xac dinh goc dung |- Luu y va cham
khai bio gbc [ tién tao hinh bién | quy trinh di duogc | giita dung cu ldy
dang ngoai. huéng dan. gbc v6i phoi va do
- May phay CNC ga, dac biét qua
Haas 3+2 trinh quay céc truc
- Dung cu xé&c dinh A, B.
gbe
4 | So dao - Phéi nhoém da duoc | - So dao dung quy |- Dé tranh anh

tién tao hinh bién
dang ngoai.

- May phay CNC

trinh da dugc huong

dan

huong khi cham
dao 1én bé mat

phéi, nén st dung
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Haas 3+2
- Dao phay ngén dau
cau R2.

dung cu Set Z khi

so dao.

- Dung cu Set Z.
Xay dung ban | - Ban vé. - V& ban v& ding |- Cha y vé an toan
vé& va di|-Mauvat. kich thudéc va yéu | dién trong qua trinh

chuyén wvi tri

- May vi tinh c6 cai

cau k¥ thuat

lam viéc.

ban v€& phu | dat phan mém | - Dich chuyén ban
hop gdc toa do | MastercamX5 tré 1én | vé dung vi tri tuong
ung véi vi tri ga
phoi trén may
Bién dich | - Ban v&. - Thiét 1ap cac thong | - Chu y thiét 1ap tat
chuwong trinh | - Mau vit. s6 ché do cat phu | ca toc do quay truc

- May vi tinh c6 cai
dat

MastercamX5 tré 1én

phan mém

hop v61  qud trinh
cat thuc t& nam
trong vung ché do
cat khuyén nghi cia

nha san xuat.

chinh va budc tién
(tranh truong hop
dé tbc do quay truc
chinh va buéc tién
bang 0)

- Chu ¥ chiéu sau
cac lat cat phai phu
hop vé1 dung cu cit
va vat liéu gia

cong.

Gia cong trén
may CNC

- Ph6i nhom da duoc
tién tao hinh bién
dang ngoai.

- May phay CNC
Haas 3+2

- Dao phay ngén dau
cau R2.

- M6 phong, kiém
soat chuong trinh
gia cong trudc khi
thuc hién gia cong

trén may.

- Ludn quan sat,
chi y tranh va
cham gitta dung cu
cit v6i phoi va do
ga trong qua trinh

gia cong trén may.
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PHU LUC

Phu luc 1: Théng sé hinh hoc cdp banh rang con xodn ti s6 truyén 1:1 théng dung

Quycach| 86 |A| B | C D E F G H [1]J] K | Géc | vat

ring xoan | liéu

CMX1- 20 6 | 16 | 20 21.3 20 | 13.84 | 10.65 8 12| 5 | 9.86 35° | S45C
20.20R

CMX1- 20 6 | 16 | 20 21.3 20 | 13.84 | 10.65 8 12| 5 | 9.86 35° | S45C
20.20L

CMX1- 25 6 | 20 | 25 26.22 | 23 | 15.08 | 11.11 8 14| 6 | 15.03 | 35° | S45C
25.25R

CMX1- 25 6 | 20 | 25 26.22 | 23 | 15.08 | 11.11 8 14| 6 | 15.03 | 35° | S45C
25.25L

CMX1- 30 8 | 24| 30 | 31.26 | 28 | 1761 | 1363 | 10 |16 | 6 | 19.03 | 35° | S45C
30.30R

CMX1- 30 8 | 24| 30 | 3126 | 28 | 1761 | 1363 | 10 |16 | 6 | 19.03 | 35° | S45C
30.30L

CMX1.5- | 20 8 | 26 | 30 | 31.74 | 30 | 21.18 | 1587 | 13 |19 | 8 | 1537 | 35° | S45C
20.20R

CMX1.5- | 20 8 | 26 | 30 | 31.74 | 30 | 21.18 | 1587 | 13 |19 | 8 | 1537 | 35° | S45C
20.20L

CMX15-| 25 10| 30 | 375 | 393 34 | 2214 | 16.16 | 115 | 19| 9 | 19.54 | 35° | S45C
25.25R

CMX15-| 25 (10| 30 | 375 | 393 34 | 2214 | 16.16 | 115 | 19| 9 | 19.54 | 35° | S45C
25.25L

CMX15-| 30 |10| 36 | 45 46.84 | 43 | 2811 | 2142 | 16 | 25|10 | 25.72 | 35° | S45C
30.30R

CMX15-| 30 | 10| 36 | 45 4684 | 43 | 28111 | 2142 | 16 | 25| 10| 25.72 | 35° | S45C
30.30L

CMX2- 20 (12| 34 | 40 42.4 37 | 2475 | 18.2 14 122 |10 | 21.72 | 35° | S45C
20.20R

CMX2- 20 (12| 34 | 40 42.4 37 | 2475 | 18.2 14 122 | 10| 21.72 | 35° | S45C
20.20L

CMX2- 25 |12 40 | 50 | 5238 | 40 | 242 | 1619 | 10 | 20 | 12 | 26.06 | 35° | S45C
25.25R

CMX2- 25 12| 40 | 50 | 5238 | 40 | 242 | 1619 | 10 | 20 | 12 | 26.06 | 35° | S45C
25.25L

CMX2- 30 12| 45 | 60 6242 | 50 | 29.27 | 21.21 | 125 | 25 | 12 | 36.06 | 35° | S45C
30.30R

CMX2- 30 (12| 45 | 60 | 6242 | 50 | 29.27 | 21.21 | 125 | 25| 12 | 36.06 | 35° | S45C
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30.30L

CMX25-| 20 |14 | 42 | 50 | 52.94 | 48 | 3242 | 2447 | 19 |29 | 12| 28.06 | 35° | S45C
20.20R
CMX25-| 20 |14 | 42 | 50 | 5294 | 48 | 3242 | 2447 | 19 |29 |12 | 28.06 | 35° | S45C
20.20L
CMX25-| 25 |16 | 50 | 625 | 6554 | 50 | 30.24 | 20.27 | 125 | 26 | 15 | 34.57 | 35° | S45C
25.25R
CMX25-| 25 | 16| 50 | 625 | 6554 | 50 | 30.24 | 20.27 | 12.5 | 26 | 15 | 3457 | 35° | S45C
25.25L
CMX25-| 30 | 16| 60 | 75 78.04 | 62 | 36.08 | 26.02 | 17 | 32| 15| 4757 | 35° | S45C
30.30R
CMX25-| 30 |16| 60 | 75 78.04 | 62 | 36.08 | 26.02 | 17 | 32| 15| 4757 | 35° | S45C
30.30L
CMX3- 20 |16 | 50 | 60 63.72 | 58 | 39.6 | 2986 | 23 | 35|15 | 3157 | 35° | S45C
20.20R
CMX3- 20 |16 | 50 | 60 63.72 | 58 | 396 | 2986 | 23 | 35|15 | 3157 | 35° | S45C
20.20L
CMX3- 25 (20| 60 | 75 78.77 | 60 | 3757 | 2439 | 15 |32 |20 | 3743 | 35° | S45C
25.25R
CMX3- 25 | 20| 60 | 75 78.77 | 60 | 37.57 | 2439 | 15 | 32|20 | 37.43 | 35° | S45C
25.25L
CMX3- 30 |20 | 70 | 90 | 9361 | 75 | 4525 | 3138 20 | 40| 20 | 53.43 | 35° | S45C
30.30R
CMX3- 30 |20 | 70 | 90 | 9361 | 75 | 4525 | 3138 20 | 40| 20 | 53.43 | 35° | S45C
30.30L
CMX35-| 20 20| 60 | 70 7447 | 65 | 43.81 | 3223 | 25 |40 | 18 | 39.09 | 35° | S45C
20.20R
CMX35-| 20 20| 60 | 70 7447 | 65 | 43.81 | 3223 | 25 |40 | 18 | 39.09 | 35° | S45C
20.20L
CMX35-| 25 25| 70 | 875 | 9181 | 70 | 4298 | 28.41 | 175 | 37 | 22 | 46.77 | 35° | S45C
25.25R
CMX35-| 25 | 25| 70 | 875 | 9181 | 70 | 4298 | 2841 | 175 | 37 | 22 | 46.77 | 35° | S45C
25.25L
CMX35-| 30 |25| 90 | 105 | 109.21 | 85 | 494 | 346 25 | 45|22 | 67.77 | 35° | S45C
30.30R
CMX35-| 30 |25| 90 | 105 | 109.21 | 85 | 494 | 34.6 25 | 45|22 | 67.77 | 35° | S45C
30.30L
CMX4- 20 |20 | 64 | 80 | 8488 | 75 | 50.51 | 3744 | 27 |45 |20 | 4343 | 35° | S45C
20.20R
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CMX4- 20 |20 | 64 | 80 | 8488 | 75 | 50.51 | 3744 | 27 |45 |20 | 4343 | 35° | S45C
20.20L
CMX4- 25 | 28| 80 | 100 | 104.7 | 80 | 49.14 | 3235 | 20 |43 |25 |5529 | 35° | S45C
25.25R
CMX4- 25 | 28| 80 | 100 | 104.7 | 80 | 49.14 | 3235 | 20 |43 |25 |5529 | 35° | S45C
25.25L
CMX4- 30 |28 |100 | 120 | 12471 | 95 | 54.28 | 37.35 | 25 |50 | 25| 79.29 | 35° | S45C
30.30R
CMX4- 30 | 28| 100 | 120 | 124.71 | 95 | 54.28 | 3735 | 25 |50 | 25| 79.29 | 35° | S45C
30.30L
CMXG5- 20 | 25| 80 | 100 | 1059 | 90 | 60.16 | 4295 | 30 |54 | 26 | 54.46 | 35° | S45C
20.20R
CMX4- 20 | 25| 80 | 100 | 1059 | 90 | 60.16 | 4295 | 30 |54 | 26 | 54.46 | 35° | S45C
20.20L
CMX5- 25 | 28| 100 | 125 | 130.86 | 100 | 60.59 | 4043 | 25 |50 | 30 | 65.15 | 35° | S45C
25.25R
CMX5- 25 | 28| 100 | 125 | 130.86 | 100 | 60.59 | 40.43 | 25 |50 | 30 | 65.15 | 35° | S45C
25.25L
CMXG5- 30 | 28| 130 | 150 | 1559 | 120 | 68.2 | 4795 | 35 |62 |30 | 99.15 | 35° | S45C
30.30R
CMX5- 30 | 28| 130 | 150 | 1559 | 120 | 68.2 | 4795 | 35 |62 |30 | 99.15 | 35° | S45C
30.30L
CMX6- 20 | 28| 100 | 120 | 127.16 | 104 | 67.35 | 4758 | 34 |60 | 30 | 67.15 | 35° | S45C
20.20R
CMX6- 20 | 28| 100 | 120 | 127.16 | 104 | 67.35 | 4758 | 34 |60 | 30 | 67.15 | 35° | S45C
20.20L
CMX6- 25 | 281|120 | 150 | 157.17 | 120 | 71.97 | 4758 | 30 |61 |35 | 83 35° | S45C
25.25R
CMX6- 25 | 28| 120 | 150 | 157.17 | 120 | 7197 | 4758 | 30 |61 |35 | 83 35° | S45C
25.25L
CMX8- 20 | 30| 130 | 160 | 169.94 | 125 | 726 | 4997 | 30 |62 |35 | 95 35° | S45C
20.20R
CMX8- 20 | 30| 130 | 160 | 169.94 | 125 | 726 | 4997 | 30 |62 |35 | 95 35° | S45C
20.20L

81




Phu luc 2: Théng sé hinh hoc cdp banh rang cén xodn ti s6 truyén 1:1.5 thong dung

Quy So |A|[B| C D E F G H | J K | Goc | vat
cach rang xoin | li¢u
CMX2- 30 |12 | 35| 60 | 61.36 | 40 26.8 | 21.02 15 23 | 11 | 37.56 | 35° | S45C

20.30R
CMX2- 20 | 10 | 30 | 40 | 43.49 | 45 | 2496 | 16.16 | 11.67 | 22 | 11 | 21.34 | 35° | S45C
30.20L
CMX25-| 30 | 15|45 | 75 | 77.09 50 | 33.86 | 26.56 18 30 | 15 | 45.61 | 35° | S45C
20.30R
CMX25-| 20 | 12 | 40 | 50 | 54.43 55 | 30.88 | 18.98 | 14.17 | 28 | 15 | 27.42 | 35° | S45C
30.20L
CMX3- 30 | 16 | 50 | 90 | 92.21 | 55 | 3534 | 26.66 | 17 | 31 | 17 | 57.14 | 35° | S45C
20.30R
CMX3- 20 | 16 | 45 | 60 | 6558 | 70 | 40.17 | 26.86 | 20 | 37 | 17 | 34.71 | 35° | S45C
30.20L
CMX4- 30 | 20 | 70 | 120 | 122.85 | 75 | 47.49 | 37.14 25 40 | 20 | 78.59 | 35° | S45C
20.30R
CMX4- 20 | 20 | 60 | 80 | 87.34 90 | 48.17 | 32.45 | 23.33 | 43 | 20 | 46.89 | 35° | S45C
30.20L
CMX5- 30 | 25 | 90 | 150 | 153.67 | 90 | 58.08 | 42.75 24 50 | 30 | 91.22 | 35° | S45C
20.30R
CMX5- 20 | 22 | 80 | 100 | 109.2 | 110 | 61.62 | 38.07 | 28.33 | 56 | 30 | 54.83 | 35° | S45C
30.20L
Phu luc 3: Théng sé hinh hoc cdp banh rang con xodn ti s6 truyén 1:2 thong dung
Quy | S6 |[A[ B ]| C D E F G H [ 1] J K | Goc | vat
cach | ring xoin | li¢u
CX1- 40 8 | 25 | 40 40.52 22 | 15.02 | 12.52 8 12 | 6 | 26.58 | 35° | S45C
20.40R
CX1- 20 6 | 16 | 20 22.08 28 | 13.73 | 8.52 7 12 | 6 9.17 35° | S45C
40.20L
CX15-| 40 | 10| 38 | 60 60.75 35 | 24.93 | 20.75 15 22 |1 10 | 39.64 | 35° | S45C
20.40R
CX15-| 20 8 | 25 | 30 33.08 46 | 2545 | 16.77 | 1475 | 24 | 10 | 17.28 35° | S45C
40.20L
CX2- 40 |12 | 40 | 80 81 45 | 32.27 26 18 27 | 15| 48.46 | 35° | S45C
20.40R
CX2- 20 |12 ] 32 | 40 44.1 60 | 34.04 | 21.02 18 32 | 15| 2092 | 35° | S45C
40.20L
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CX25-| 40 | 15| 50 | 100 | 101.27 | 55 | 39.65 | 31.27 20 34 | 20 | 59.28 | 35° | S45C
20.40R
CX25-] 20 |12 | 40 | 50 | 55.21 75 | 43.61 | 26.3 225 | 40| 20 | 20.56 | 35° | S45C
40.20L

CX3- 40 | 20| 60 | 120 | 12148 | 65 | 45.76 | 36.48 24 38 | 22 | 73.81 | 35° | S45C
20.40R

CXs3- 20 |16 | 50 | 60 66.06 90 | 50.63 | 31.52 | 275 |47 | 22 | 29.61 | 35° | S45C
40.20L

CX4- | 40 | 20| 70 | 160 | 162.07 | 80 | 53.69 | 42.07 | 28 | 45|28 | 102.39 | 35° | S45C
20.40R

CX4- 20 | 20| 60 | 80 | 88.50 | 120 | 66.24 | 4212 | 35 |62 |28 | 42.78 | 35° | S45C
40.20L

CX5- | 40 | 25| 100 | 200 | 202.54 | 90 | 55.02 | 42.54 | 26 |50 | 30 | 138.92 | 35° | S45C
20.40R

CX5- 20 | 22| 80 | 100 | 110.45 | 140 | 68.48 | 42.61 35 63 | 30 | 57.84 | 35° | S45C
40.20L
CX25-] 36 |15] 55 | 90 | 91.29 43 | 28.38 | 21.79 13 24 | 16 | 57.72 | 35° | S45C
18.36R
CX25-| 18 |12 | 38 | 45 50.3 64 | 34.06 | 20.32 | 17.25 | 32 | 16 | 2545 | 35° | S45C
36.18L

CX3- 36 |20 | 60 | 108 | 109.53 | 52 | 34.82 | 26,53 | 17 |30 |20 | 68.27 | 35° | S45C
18.36R

CX3- 18 |16 | 46 | 54 | 60.28 | 75 | 39.79 | 2257 | 19 |37 |20 | 2856 | 35° | S45C
36.18L

CX4- 36 |20 | 70 | 144 | 14599 | 72 | 48.84 | 37.99 25 42 | 26 | 91.87 | 35° | S45C
18.36R

CX4- 18 | 20| 60 | 72 80.19 | 100 | 52.51 | 30.05 25 49 | 26 | 39.72 | 35° | S45C
36.18L

Phu luc 4: Théng s6 hinh hoc cdp banh ring cén xodn ti s6 truyén 1:2.5 théng dung

Quy | S6 |[A] B | C D |[E| F G H I [J ] K | Géc| vat

cach | riang xoin | liéu
CX2- 45 | 12| 48 90 90.79 | 40 | 27.67 | 22.98 | 15 25 |14 | 62.24 | 35° | S45C
18.45R

CX2- 18 |10 | 32 36 40.42 | 60 | 28.54 | 1588 | 14.2 | 275 | 14 | 23.11 | 35° | S45C
45.18L
CX25-| 45 |15 | 55 | 1125 | 11349 | 50 | 3494 | 28.74 | 18 31 | 18| 76.53 | 35° | S45C
18.45R
CX25-| 18 |12 | 40 45 50.35 | 72 | 33.19 | 16.82 | 14.75 | 31.5 | 18 | 26.82 | 35° | S45C
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45.18L

CX3- | 45 | 20| 65 | 135 | 136.24 | 60 | 41.65|3455| 22 37 | 21| 92.96 | 35° | S45C
18.45R

CXs3- 18 |16 | 48 54 60.69 | 85 | 37.82|18.84 | 163 | 36 |21 | 33.41 | 35° | S45C
45.18L

CX4- 45 | 25| 80 | 180 |181.57 | 75 |50.98 | 40.96 | 24 45 |1 29| 122.33 | 35° | S45C
18.45R

CX4- | 18 | 20| 62 | 72 | 80.86 | 110 | 48.03 | 21.77 | 18 46 | 29 | 45.83 | 35° | S45C
45.18L

CX5- | 45 |30|100| 225 |225.81| 90 | 579 | 46.01| 28 51 |34 | 156.56 | 35° | S45C
18.45R

CX5- | 18 | 22| 80 | 90 |103.87 | 135 | 56.02 | 25.27 | 20.5 | 525 |34 | 56.9 | 35° | S45C
45.18L

Phu luc 5: Théng sé hinh hoc cdp banh rang con xodn ti s6 truyén 1:3 thong dung

Quy | S§ |A[B| C D E F G H [ 1] J K | Goc | vat

cach | rang xoan | li¢u
CX2- 45 | 12 | 40 90 90.67 | 40 | 30.29 | 26.01 | 17 26 | 15 | 59.04 | 35° | S45C
15.45R

CX2- 15 |10 | 24| 30 | 3478 | 60 | 29.66 | 158 | 14 |29 | 15| 19.13 | 35° | S45C
45.15L
CX25-| 45 | 15| 50 | 1125 | 113.32 | 50 | 38.25 | 32.47 | 22 35|20 | 72.28 | 35° | S45C
15.45R
CX25-| 15 |12 | 30| 375 | 4336 | 75 | 3827 | 19.73 | 175 | 37 | 20 | 20.51 | 35° | S45C
45.15L

CX3- 45 | 20 | 60 | 135 | 13599 | 55 | 40.59 | 33.98 | 20 35| 23 | 88.18 | 35° | S45C
15.45R

CX3- 15 | 15| 38 45 52.08 | 90 | 44.98 | 23.68 | 21.33 | 44 | 23 | 28.54 | 35° | S45C
45.15L

CX4- 45 | 20 | 80 | 180 181.3 | 70 | 50.62 | 41.95| 24 45 | 30 | 118.08 | 35° | S45C
15.45R

CX4- 15 | 16 | 50 | 60 69.3 | 115 | 54.37 | 26.55 | 23.33 | 52 | 30 | 32.26 | 35° | S45C
45.15L

CX5- | 45 |30 |90 | 225 | 22661 | 75 | 50.05 | 39.92 | 20 | 44 | 35 | 152.88 | 35° | S45C
15.45R

CX5- 15 | 20 | 60 75 86.55 | 145 | 66.89 | 34.43 | 30 65 | 35 | 48.64 | 35° | S45C
éE))(:;SSL- 15 (12 | 30 | 375 | 4336 | 75 | 38.27 | 19.73 | 175 | 37 | 20 | 20.51 | 35° | S45C
43):([?5:!_ 45 | 20 | 60 | 135 | 13599 | 55 | 4059 | 33.98 | 20 35| 23| 88.18 | 35° | S45C
15.45R
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CX3- 15 | 15| 38 45 52.08 | 90 | 44.98 | 23.68 | 21.33 | 44 | 23 | 28.54 | 35° | S45C

45.15L

CX4- 45 | 20 | 80 | 180 181.3 | 70 | 50.62 | 41.95| 24 45 | 30 | 118.08 | 35° | S45C

15.45R
Phu luc 6: Théng sé hinh hoc cdp banh rang con xodn ti s6 truyén 1:4 thong dung

Qu | S |A| B | C D E | F G H BN K | Goc | Vit

cach | ring xoan | liéu
CX15-| 60 |12 | 60 | 90 | 90.36 | 32 | 24.08 | 21.48 | 12 21 | 21 | 6539 | 35° | S45C
15.60R
CX15-| 15 8 | 18 | 225 | 26.09 | 56 | 22.95 | 11.45 | 1043 | 225 | 225 | 1555 | 35° | S45C
60.15L

CX2- 60 |15 | 80 | 120 | 12046 | 42 | 315 | 27.91 16 27 27 | 87.02 | 35° | S45C
15.60R

CX2- 15 | 10| 24 30 3468 | 75 | 30.94 | 1558 | 14.25 | 30 30 18.06 | 35° | S45C
60.15L
CX25-| 60 | 20| 100 | 150 | 150.5 | 53 | 39.68 | 35.24 20 34 34 | 108.64 | 35° | S45C
15.60R
CX25-| 15 |12 | 30 | 375 | 4416 | 94 | 389 |19.83 | 18.06 | 375 | 375 | 20.58 | 35° | S45C
60.15L

CX83- 60 |20 | 120 | 180 | 180.57 | 64 | 47.61 | 42.64 25 41 41 134.4 35° | S45C
15.60R

CX83- 15 | 15| 38 45 52.64 | 112 | 4401 | 22.96 | 21.12 | 43 43 | 31.58 | 35° | S45C
60.15L
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