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DANH SACH CAC THANH VIEN THAM GIA

Hoc ham, hoc wvi,

TT |Hovatén Co quan cOng tac
chuyén moén
1 Nguyén Pang Hiéu KV su Co Tin Vién NARIME
2 | Lé Quéc Hung Thac si k¥ thuat Vién NARIME
3 | Nguyén Vin Mién Tién si k¥ thuat Vién NARIME
4 Nguyén Lam Tuin Anh Thac si ky thuat Vién NARIME
5 Nguyén Khic Truyén KV su dong luc Vién NARIME




LOI NOI PAU

Ngay nay v6i sy hoi nhap ciia nén kinh té qudc té nude ta dang c6 nhiéu
co hoi duoc tiép cin v6i nhiu céng nghé may moc hién dai cua thé gidi...
Chung ta dang trong qua trinh cong nghiép hoa hién dai hoa dat nudc, cac nganh
cong nghiép thiét ké ché tao san xuét san pham dang ngay cang phat trién. Tuy
nhién viéc nghién ctru thiét ké ciia nude ta hién nay cha yéu 1a lam theo mau cua
cac nude phat trién, doi hoi nam bat duoc cong nghé thiét ké ché tao d6. Trong
qua trinh thiét ké theo mAu, viéc 14y mau céc chi tiét c6 hinh dang phirc tap dang
1 vin dé duoc nhiéu doanh nghi¢p, vién nghién ctru quan tam. Hi¢én trang kinh
té ctia nude ta con nghéo nén viée dau tw mua cic may méc ldy mau céc chi tiét
3D hién dai con nhiéu han ché, chu yéu cic don vi nghién ctru chu yéu dau tu
cac may moc ldy mau co gia tri nho, don gian nhu may 3D QM333 trong pham
vi nghién ctru cua dé tai. Viéc nghién ctru dé cai thién tinh ning cua dong may
nay dang 1a van dé rat can thiét dé nang cao tinh ning ctia may va cai thién,
nang cao qua trinh thiét ké ché tao gia cong chi tiét. Nhém nghién ctru vién
nghién ciru co khi da xdy dung, hoan thién bo phan mém chuyén dbi dir liéu do
ctia may do toa d6 3D QM333 Mitutuyo thanh cac dit lidu thiét ké ty dong phuc
vu thiét ké cac chi tiét 3D.



CHUONG I. TONG QUAN

1.1 Tinh hinh nghién cru vé hé théng thiét bi do & nwéc ngoai

O cac nudc cong nghiép phat trién, cac may do 3D va cong nghé tao mau
nhanh (tw dong thiét ké) da tré thanh pho bién va Gng dung trong nhiéu linh vuc
cong nghiép khudn mau, tao hinh nhu viéc 1dy mau san xuat Otd, xe may, canh
Tuabin... Trén thé gidi da c6 nhiéu hdng quan tim va cho ra doi nhiéu thé hé
may do 3D va ty dong thiét ké chi tiét do va gia cong trén trung tim gia cong
CNC. Duéi day co thé ké ra mot s6 hing ndi tiéng chuyén cung cip thiét bi do
d6ng bo nhu: Mitutoyo, CAT3D...

Ta c6 thé liét ké dudi day mot so thiét bi do theo thir tu cac phién ban méi
nhit ctia hang Mitutoyo-Nhat Ban.

1.1.1. May do toa d6 3D QM333 Mitutoyo.

2 alculador gecmétrico QM-

QMM 333 Calculad trico QM-Data

Modelo Ranga de rediddn X : Y :Z mm Desviaddn longitudind de | medidén*
QM-M 333 3001300 : 300 E=(30+04L100) pum
QM-M 353 300:500 : 300 E=(30+04L100) pm

* segiin BO 10360-2 para rango de tempertuas de 20 °C £ 1 Ceon TPZ, TP20
Day 1a may do trong pham vi nghién ctru cua dé tai.
May do c¢6 mdt so tinh nang dac diém: Pon gian, d¢ s dung, do chinh xac

cao toi 3pm, ¢ thé két ndi PC, khong cé tich hop phan mém.



1.1.2. May do toa do 3D Crysta-Plus M

Ngoai cac tinh nang co ban nhu may QM333 may do 3D Crysta-Plus M
con c6 mot sb tinh nang nhu: C6 thé cap nhat t6i may CNC c6 thé két ndi PC va
tich hop phan mém MCOSMOS, nguogc lai may kho st dung va do chinh xac tir
3,5-4,5um.

Crysta-Plus M con PC

Modelo Rango de mediddn X : Y :Z mm Desviadicn longitudinal de la edidién®
Crysta-Plus M544 500 : 400 : 400 E=(35+0450L/100) pm
Crysta-Plus M574 500: 700 400 E=(35+0450L/100) pm
Crysta-Plus MT76 700 700: 600 E=(45+0450L/100) pm
Crysta-Plus M7106 700 :1000: 600 E=(45+0450L/100) pm

* seqgin 150 10360-2 para rango de temperturs de 20 °C + 1K con TPZ, TP20

1.1.3. M4y do toa do CNC Crysta-Apex C

Crysta-Apex C700 con PC

C6 kha nang tich hop cao va dai do rong, nhanh, do chinh xac cao 1,7um,

tich hop PC, CNC va phan mém MCOSMOS.



1.1.4. May do toa do CNC 3D LEGEX

LEGEX 322 con PC

Ngoai cac tinh nang nhu may CNC Crysta-Apex C, may do c6 d0 chinh
xac cao té1 0,35um, c6 kha nang do nhanh té1 200mm/s tuy nhién c6 nhugce
diém 1a d6 mém déo khong cao. Tich hop PC va phan mém MCOSMOS.

1.1.5. May do toa d§ 3D CNC CARBapex va CARBstrato

a. Hinh anh vé dong may CNC CARBapex.



CARBstrato

b. Hinh anh vé dong may CARBstrato

Loai mdy CARBapex va CARBstrato 1a dong may dic ching chuyén
dung dung dé 1dy mau cac chi tiét co kich thudc 16n, nhu 1dy mau vo xe Ot, xe
may...Hé thdng c6 02 canh tay do (dau do) diéu khién ddng bo, d6 chinh xéc
cao. Phan mém diéu khién hién dai, nhiéu ham chtc nang thich hop céac vi tri
ctia dau ro, thich @mg cho viéc do canh goc, 16 hong..khong tiép xtic vat mau
(CAD_compare) hd tro cong nghé camera CCD...Tuy nhién do kich thudc 16n
nén do chinh xac khong cao tir 25-50pum. Tich hop cung PC va phin mém
MCOSMOS. Céc may do ¢6 tich hop phan mém MOSMOS la cac may do cong
ngh¢ cao, rat dit tién, chi ¢6 cac nude tién tién trén thé gio1 mdi co diéu kién
khai thac str dung.

1.2.Tinh hinh nghién ctru vé hé thong thiét bj do & trong nwéec.

Trong nhitng nim gan day nudc ta dang day manh tién trinh cong nghiép
hod hién dai hoa dat nude. Viée thiét ké, léy mau céc chi tiét 3D trd nén rat can
thiét nhu trong nganh khuén mau...Phan 16n cac don vi san xuat cac chi tiét 3D
van thyc hién viéc 1dy mau cac chi tiét 3D theo phuwong phap thi cong (Idy mau
bang tay). Mot sb it cac don vi tién phong trong nghién ctru thiét ké, ché tao nhu
Vién NARIME, tap doan Hoa Phat...dd trang bi cho minh may do lay mau 3D

QM333 Mitutoyo dé phuc vu cho viéc nghién ctru thiét ké, ché tao ctia minh.



Trong cac thiét bi do cua hing Mitutoyo thi may do QM333 1a may don
gian va c6 it tinh ning nhat. Hién trang ctia may do chi 1a thuc hién dugc viée do
dir liéu dang text dugc in tr may ra dudi dang toa d§ duogc in trén giéy. Néu gitr
nguyén dang dir liéu ndy, viéc gia cong chi tiét trén trung tam gia cong CNC dya
trén cac dit liéu do 1a rat kho khin gan nhu khong thé thuc hién dugc dic biét 1a
cac chi tiét c6 hinh dang phirc tap. Do d6 mudn tan dung cac két qua do trén
may do dé lap chuong trinh gia cong cac chi tiét trén trung tim gia cong CNC
can thiét phai xay dung mot hé théng CAD/CAM tich hop dé c6 thé chuyén dodi
dir liéu tr may do QM333 thanh cac chuong trinh gia cong trén cac trung tam
gia cong CNC d6 chinh 13 tinh m&i cua dé tai.

1.3. Muc tiéu cua dé tai.

Véi cac phan tich & trén, dé khai thac mot cach co hiéu qua may do
QM333 trong qua trinh thiét ké va ché tao cac chi tiét co khi, dé tai duoc thuc
hién vé1 cac muc tiéu sau:

- Nghién ctru quy trinh chuyén déi dit liéu may do.

- Xay dyng phan mém chuyén d6i dir liéu may do sang dang co s dit lidu
thiét ké.

- Xay dung chuong trinh thiét ké ty dong dua trén co so dir liéu da chuyén
doi.

- Ung dung cac két qua nghién ctru vao thyc té thiét ké cia Vién
NARIME.

Cu thé dé thuc hién cac muc tiéu trén dé tai thuc hién viéc: Thiét 1ap céc
phan mém chuyén dung dé chuyén d6i cac dir liéu do tir may do thanh céac dir
lidu ctia ban v& CAD. Sir dung cic phan mém sin c6 dé chuyén d6i cac dit lidu
CAD thanh céc dit liéu cua cac phan mém CAM dé thyc hién gia cong trén cac
may gia cong CNC. Po thir va gia cong ché thir cac chi tiét theo phuong phap

trén.



1.4. Gi&i han cua dé tai.
Dé tai duoc thuc hién trong pham vi cac gi6i han sau:
- S6 luong cac chi tiét do va gia cong thir gom: 03 chi tiét
Trong do:
+ 01chi tiét 2D c6 bién dang phuc tap.

+ 02 chi tiét 3D.



CHUONG Il. CO SO’ LY THUYET

2.1. Gi&i thiéu chung vé may do 3D QM333 Mitutoyo.

2.1.1 Céu tao:

(5) Z-axis clamp unit
{6) X beam
(4) Y-axis clamp unit.
(3) ¥ beam
L
J .
-
i ‘\‘\-5_\5 (7) X-auis clamp unit
(8) Z spindle
| {9} Probe adapter unit

1 {10) Dedicated data
(2) Aif regulator unit B :I e | processor (optian)
|-
L] o
S 4\ E 1 |

(1) Thermomater unit |
{opticn) L l !

\\(1 1) Base

(12) Instaliation
stand (opfion)

T Q i
Hinh 2.1.1 Giéi thiéu chung vé cic bd phan cua may do 3D QM333
(1) Nhiét ké dé do nhiét d6 lam viéc

(2) Van 4p khi diéu chinh luu lugng khi tir bd loc khong khi.

(3) Truc dan Y, dan huéng cho dau ro theo truc Y

(4) Kep ham dau ro theo Y

(5) Kep ham déau ro theo Z

(6) Truc X, ddn hudng cho dau ro theo truc X

(7) Kep ham dau ro theo X

(8) Truc Z, ddn hudng dau ro theo truc Z

(9) Pau ro thich nghi, dung dé lap dau do.

(10) Man xtr 1y hién thi dir li¢u do.



(11) Ban do dung dé dat miu chi tiét do.
(12) Khung d& may.

2.1.2 M4t s6 hinh anh va tinh néng tién hanh do trén may 3D:

P Y S —

125.1895 |=
-43.0520 |;
-86.9305

ia fretar Sroge
4 PN —
-

ok k=K |

¢.Do nang cao d. Hinh anh hién thi trong 1 phép do
2.2. Phan mém CAD/CAM va cac ngén ngir lap trinh

Dé thuc hién dugc cic muyc tiéu cua dé tai, can thiét phai sir dung céc
phan mém CAD, CAM va cac phan mém tmg dung phu hop dé thuc hién.

Véi pham vi ctia dé tai, cac cong cu phan mém sé duoc lra chon nhu sau:
Phan mém AutoCAD va ngdén ngit lap trinh Viual Basic 6.0, phan mém
MasterCAM.

- Phan mém MasterCAM 13 phan mém CAM rat thong dung, d& sir dung,
cho phép xay dung duoc cac mé hinh gia cong c6 bé mat phirc tap, co kha ning
nhap nhiéu dang dit liéu thiét ké c6 do chinh xac cao nhu .DXF, .STEP, .IGS ...
ngoai ra, phan mém MasterCAM con cung cap cac bd hau xir 1y (post processor)
cho phép xuat chuong trinh gia céng ra nhiéu dang chuong trinh gia cong cho

cac bo diéu khién khac nhau nhu: FANUC, HEIDENHEIL, MAHO, FAGOR...
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- AutoCAD la phﬁn mém thiét ké rat thong dung, dugc s dung rong rai
trong thuc té thiét ké & Viét Nam. Mot trong nhirng wu diém cua phan mém nay
1a cung cip cac cong cu phat trién bang cac ngdn ngit 1ap trinh ciing nhu kha
nang bién dich nhiéu dang dir liéu thiét ké khac nhau. Dé thuc hién viéc phat
trién AutoCAD, nguoi ta c6 thé dung cic ngdn ngit 1ap trinh nhu C++,
AutoLisp, Visual Basic. Tuy nhién, hién nay Visual Basic dugc ding nhiéu nhat
do AutoDesk d& cung cap cong cu VBA (Visual Basic Application) cho nhiing

nha phat trién.

12



CHUONG lll. PHUONG PHAP THUC HIEN

3.1. Thu thap dir liéu.

Dt li¢u do s€ dugc thu théap theo trinh tu sau:

- Thyc hanh do va luu trtr dit liéu do vao bd nhé cua may do dudi dang
file van ban.

- Sao chép céc dir liéu tir may do ra céc thiét bi nhd ngoai va sao chép vao
bd nhé ciia may tinh 14p trinh.
3.2. Chuyén doéi dir liéu va thwc hién gia cong

Phan nay sé& trinh bay quy trinh cong nghé gia céng trén trung tim gia
cong CNC cic chi tiét 3D duoge do trén may do QM 333. Quy trinh cong nghé
gia cong 1a qui trinh cong nghé CAD/CAM tich hgp. Céc dir li¢u do thong
thuong tir may do QM 333 duogc in ra tir may in dudi dang cac ban ghi toa do
trén gidy (hard copy); néu giir nguyén dang dit liéu ndy, viéc gia cong chi tiét
trén trung tim gia cong CNC duya trén cac dir liéu do 1a rat khé khan gan nhu
khéng thé thuc hién duoc dic biét 13 cac chi tiét c6 hinh dang phire tap. Do do,
mudn tan dung duoc cac két qua do trén may do dé 1ap chuwong trinh gia cong
cac chi tiét trén trung tdm gia cong CNC can thiét phai xay dung mot hé thong
CAD/CAM tich hop dé c6 thé chuyén doi dir liéu tir may do QM 333 thanh céc
chuong trinh gia cong trén céc trung tdm gia cong CNC.

Hé thong CAD/CAM tich hop s& bao gdm hé thdng cac phan mém co ban
va chuyén dung dé chuyén doi dir liéu, v& bién dang va gia cong chi tiét.

Cac phan mém co ban s& dugc st dung bao gdm: MS Visual Basic 6.0,
AutoCAD va MasterCAM 8.0

Chuong trinh gia cong cac chi tiét dang 3D s& dugc xdy dung trén co sé
cac dir liéu do bién dang cua chi tiét trén may do QM 333. Cac dir li¢u do s€
dugc luu trir trén 6 dia mém dudi dang file van ban (.txt). Sau d6 s& duogc
chuyén dbi tu dong thanh cac dir liéu thiét ké (CAD) boi cac phan mém chuyén

dung. Cac dir li€u trong moi truong CAD s& duoc sua doi, hiéu chinh néu can

13



thiét. Cac dir liéu sau khi dugc hiéu chinh va stra ddi s& duoc chuyén doi sang
dir liéu cho cac phin mém CAM theo cac tiéu chuin chuyén doi qui udc.
Chuong trinh gia cong s& dugc xay dung trén phan mém CAM va xuét ra dé gia
cong trén cac trung tdm gia cong CNC.

Quy trinh thuc hién viéc chuyén doi dit liéu va xdy dung chuong trinh gia
cong cho chi tiét trén trung tdm gia cong CNC dugc thuc hién theo cac budc co
ban sau:

- Xay dung chuong trinh tmg dung chuyén d6i dir liéu va vé& chi tiét trén
nén phan mém AutoCAD. (Chuong trinh DrawOut).

- Chuyén d6i dit liéu hinh hoc cia bién dang tir phan mém CAD sang
phan mém CAM.

- Xay dyung chuong trinh gia cong bién dang banh ring Cycloid trén phan
mém CAM.

- Tién hanh gia cong trén trung tim gia céng CNC.

Céc phan thuyét minh sau déy sé trinh bay chi tiét noi dung cac phan mém

ung dung, cac budc thyc hién cu thé cho cac ndi dung trén.
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CHUONG IV. KET QUA

4.1. Thu thap dir liéu.

Dit liéu do duge cac cac toa dd diém theo 3 phuong x, y, z va dugc luu trir
trong cac tép *.txt. Vi du vé cac dir liéu diém do duogc thé hién trong phan Phu
luc.

4.2. Chuyén déi dir liéu va lam tron mé hinh

4.2.1. Chuyén doi dir liéu

Gioi thigu

Chuong trinh chuyén d6i va v& ty dong chi tiét trong moi trudng
AutoCAD (DrawOut) 1a chwong trinh tng dung duoc 14p trén nén phan mém
1ap trinh Visual Basic Ver 6.0.

bic diém:

Chuong trinh hoat dong trén moi truong Window 2000, XP va moi truong
AutoCAD 200i.

Chuong trinh dugc nhing tryc tiép vao moi truong AutoCAD.

Chuong trinh c6 thé khdi tao truc tiép trong mdi trudng autoCAD nhu 1a

mot 1énh cua AutoCAD (tir dong 1énh command line va tir trinh don menu).

Chure nang:

Cung cip céac cong cu xtr li cac file vin ban (.txt)

Poc, nhan dién céc dir liéu dang txt.

Chuyén d6i dir liéu thanh dang gia tri cac diém (point) cua mdi trudng
AutoCAD

Tu dong vé& bién dang cua chi tiét dya trén cac s6 lidu do.

Nhiém vu:

Chuyén d6i dir liéu do (& dang vin ban) thanh cac d6i tuong thiét ké (ban

v€ AutoCAD)

15



Cung cip mé hinh hinh hoc cho phdn mém MasterCAM tinh toan duong

chay dao va chuong trinh gia cong.

Yéu cau dau vao va dau ra:

Thong s6 dau vao: File van ban chira cac thong s6 do

Dit liéu dau ra: Mo hinh thiét bi trén nén AutoCAD

Xu ly file van ban

Chtic ning xtr 1y file van ban ctia chuong trinh bao gom:

Tim kiém file vin ban
Mo/dong file van ban
Doc ndi dung file van ban

Gan cac gia tri dir liéu doc tur cac file vao cac bién cuia chuong trinh.

No1 dung file dir liéu do c6 dang nhu sau:

XNom yHNom
2.792 —-&6.58B6
2.843 —-66.580
2.913 —-66.580
3.013 -e6.584
3.058 -e6.585
3.107 -e&.587
3.153 -e6.554
3.235 -e6.60Z2
3.279 -66.589
3.398 -66.8622

.473 —66.634

“12 -&£6.639
R RAT
Gén gia tri

zNom
.4c8
.468
.468
.468
.468
.468
.468
.468
.4e8
.48
.4c8

F T N T S % T P T P T AP TN T o T L T A

X

. 792
. 543
. 913
013
. 058
.107
.153
. 235
.278
. 398

AT

—B5.
—B5.
—B5.
—-&5.
.583

—65

—-&5.
—-&5.
—-&5.
-B5.

-65.
g

379
378
578
SB2

564
S8
e04
el7
el1l
ezd

z

. 468
L4568
L4688
L4688
L4688
L4688
L4688
L4688
. 468
.468

468

Phan mém c6 chuc nang gan gid tri cia cac dir liéu doc tu file van ban

thanh cac d6i twong co ban cia AutoCAD (point)

Cac noi dung can thuc hién bao gom:

Poc dong van ban tir file dir liéu

Tach cac ndi1 dung cua cac toa dJ x, y, z tir chuoi van ban

16



Gén cac gia tri toa do cho mot ddi tuong tao thanh cac diém (bao gém 3
gia tri toa d0 X, y, z)

Gan toan bd cac diém doc duoc trong file thanh chudi cac diém.

V¢ bién dang:

Chtrc nang v& tu dong bién dang cua chi tiét s& bao gdm cac ndi dung sau:

Nhéan dang chudi toa d6 dugc tao thanh.

Gén cac toa d0 vao dong 1énh v€ duong trong autoCAD.

Lap vong lap vé tu dong toan bo chi tiét.

Thuat toan:

Dé co thé hoat dong dap tmg cac yéu cau trén, phan mém phai duoc xay
dung dam béao yéu cau cho phép nhap dir li€u, tinh toan va thyc hién cac Iénh vé
duong polyline va phin mém phai duoc chay trén nén phan mém AutoCAD.

Phan mém s& duoc viét bang phan mém Visual Basic 6.0 chay trén nén
Windows, sau d6 sir dung dic tinh VBA application ciia AutoCAD phan mém s&
chay trén nén AutoCAD200i nhu 1 1énh thong thuong ciia ACAD.

Chuong trinh Visual Basic:

Tén chuong trinh: DrawOut
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Luu d6 thuat toan

!

Lura chon file

|

Doc va chuyén doi dir liéu

Hién thi

Khoi tao
AuvwCAD

!

VE bién dang
Két thuc

Noi dung cu thé ctia chuong trinh thé hién & phan sau.

Chay chuong trinh trén nén AutoCAD

Tén chuong trinh Uig dung: drawout.exe

1. Khoi dong chuong trinh tir dong 1énh cia AutoCAD
(AutoCAD command line)

+ Truy nhép vao tép acad.pgp cia ACAD (tép nay thuong nam trong thu
muc Puong din ACAD /SUPPORT/acad.pgp

+Thém ndi dung sau vao cudi ndi dung cua tép niy
CY, start d:\drawout\drawout.exe, 0
+ Chay chuong trinh:

Tai ddu nhic ctua dong 1énh gd vao chir CY sau d6 gd ENTER, chuong

trinh s€ duoc khoi dong.
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command: CY
ii. Khoi dong chuong trinh tr menu bar cua AutoCAD
(AutoCAD menu)

+ Truy nhap vao tép acad.mnu cia ACAD (tép nay thudng nam trong thu
muc duong din ACAD /SUPPORT/acad.mnu

+ Tai phan Pulldown menu ctia menu DRAW

*EXPOP7

**DRAW

ID MnDraw [&Draw]

Thém noi dung sau vao cudi ndi dung ciia phan nay
[--]

ID Drawout [&3D Free Design]*C*C_cy

+ Chay chuong trinh:

Khéi dong ACAD

Truy nhap vao Pulldown menu DRAW chon muc 3D Free Design.
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Chuong trinh

a. Giao di¢n chinh cua chuong trinh

w. Main Form Q@

Open Data File  Read Data  Draw  Exik

- Chtrc nang Open Data File: Mo hdp thoai doc tép

- Chtrc nang Read Data: M& hop thoai doc dir liu va hién thi dir liéu tu
tép duoc chon

- Churc ndng Draw: V& bién dang

- Chuce nang Exit: Thoat khoi chuong trinh

b. Form Chon tép dit liéu

Chure nang: Lya chon tép dir liu chira céac dir 1iéu do

DEX

g = Open file

| o CrE - - Gt e

drawrout. exe. exe
Falder o drawrout. frm
23 Baocaodetai

drawraut. vbp
drawrout. vhw
frmnbd ain. frm

frm atice. frm
Module1.baz
MSSCCPRLLSCC
thu frm

-

c. Form hién thi dit liéu

Chirc ning doc va hién thi dit liéu tir file dugc chon
20



. Read Data Q@@

File M ame C:\Baocaodetaidata. bxt

[ata walue

Cloge

d. Vé Bién dang

Bién dang chi tiét duoc vé boi chuong trinh.

e. NO1 dung chuong trinh

Noi dung cua chuong trinh ndy dugc trinh bay ¢ phan Phu luc.

4.2.2. Lam tron mo hinh

Néu cac sb luong diém do 16n, viéc lua chon céc cong thuac thuc nghiém
14 rat kho khin. Néu it diém do thi c6 thé din dén sai 1éch mo hinh 16n. Viée
thuc hién qua nhiéu diém do trén mé hinh s& khong thuan loi cho viéc phan tich

xtr 1y so liéu. Dé phan tich 1a can xir Iy khir cac nhiéu loan, dam bao tich chan
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thuc ctia vat mau. Lam tron cac sb liéu thuc nghiém la thay diém thuc nghiém
d3 cho bang cac diém khéc sao cho cic diém nay nam trén mot dudng du tron.

Lam tron duoc tién hanh nho cac da thic, co bac tdi vu mong mudn, xép
xi cac nhom di duoc chon cua cac diém thuc nghiém theo phuong phép binh
phuong bé nhét.

Toan bo file dit liéu do duge *.txt cdc nhém diém duge truot doc theo
toan bo bang dir licu.

Viéc léy mau duge thue hién theo trinh tu 1an luot tng mat cit cua chi
tiét miu. Lam tron dit liéu duoc thuc hién trén bang dit liéu file *.txt trong pham
vi mot bién toa 6 diém khong thay doi.

V& bién dang m6 hinh duoc thue hién bang 1énh polyline cia ACAD, 1am
tron mo hinh duoc thuc hién béng 1€nh pedit-> spline. Pa c6 san trong mo hinh
autocad.

4.3. Thwc hién gia céng
Chuyén d6i dit liéu tir AutoCAD sang phadm mém MasterCAM

Dé ¢6 duoc md hinh hinh hoc sir dung trong phan mém MasterCAM 8.0
ta phai chuyén cac dir liéu di v& & phan CAD sang. Do phan mém MasterCAM
8.0 khong doc dugc cac dir liéu da vé tir CAD dudi dang *. DWG nén ta phai
dung dang tép trung gian dé chuyén doi dir liéu. Pé dam béao chat luong chuyén
d6i dit liéu tr phan mém CAD sang phan mém CAM, ta dit liéu chuyén doi
trung gian c6 dang *.IGS (iges file). Cac dir liéu hinh hoc dugc v€ trén ACAD
s& duoc cat gitr dudi dang tép *.IGS.

Xay dung chuong trinh gia cong trén phan mém MasterCAM

Phan mém MasterCAM cho phép ta tao ra cac chuong trinh gia cong trén
cac trung tam gia cong CNC cho cdc md hinh hinh hoc dugc vé hodc nhédp vao
tir cac phan mém CAD khac.

a. Mo hinh gia cong:
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Trong phan bdo cdo nay, md hinh gia cong 1a két qua dugc vé& & phan
mém tinh todn va vé& bién dang rang cycloid va duoc cat giit dudi dang tép *.igs.

Nhap tép *.igs vao MasterCAM

- Khéi dong MasterCAM

- Truy nhdp vao Main menu --> File --> Converters --> IGES --> Read

file

- Chon tép *.igs chita thong tin vé mo hinh gia cong.

M0 hinh hinh hoc sau khi doc tép *.igs

@ 'cam Mill Version 8.0 - D:\LE HUNGABC CYCLOIDAPROFILE_.MC8 =& x|

'n@aua€®®®®ﬁﬁwwmﬂﬂﬂﬂd%4d

X 654.683 Y 57.314

Read file
Write file
Read dir
Write dir

Scan file

BACKUP
MAIN MENU

£: 0.000
Color: 10
Level: 1
Style/Width
Groups

Mask: OFF
Tplane:OFF
Cplane: T

Gview: T

b. Dinh duong chay dao va ché do cat

Phan mém MasterCAM cho phép ta thuc hién gia cong cac dudng bién
dang (contour) 2D va 3D. Phan mém ciing cung cap day du cic cong cu cho

phép dinh nghia cac ché do cat twong tmg véi phoi va md hinh can gia cong.
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Viéc gia cong bién dang cua banh rang cycloid s€ dugc thuc hién theo 2
bude.

Budce 1: Gia cong thod

Phoi sé dugc gia cong theo hinh dang bién dang cua banh rang cycloid
nhung luong du gia cong dé lai 1a 0.5mm

Dao cit: dung dao phay ngon c6 duong kinh 10mm

Budc 2: Gia cong tinh

Sau khi gia cong thd, Phoi s& tiép tuc duoc gia cong theo bién dang chinh
x4c cua banh ring cycloid, luong du gia cong dé lai 13 0 mm

Dao cat: dung dao phay ngon ¢ duong kinh 10 mm

Qua trinh xay dung duong chay dao cho gia cong thd va gia cong tinh
bién dang banh ring cycloid trén phin mém MasterCAM duoc thuc hién nhu

sau:

* Cit tho:

- Truy nhap vao Main menu --> Toolpaths --> Contour --> Chain
Chon dudng profile ctuia bién dang cycloid

(chti y dén huéng cua mii tén chi phuong)

- Bam Done

Xuét hién hop thoai Contour 2D.

Hop thoai nay gdm 2 hop thoai phu Tool parameters va Contour
Parameters, tai 2 hop thoai nay ta s& lua chon cac thong s6 cong nghé va hinh
hoc cho qué trinh gia cong.

Pit thong s6 cho Tool parameters
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1. Lya chon dung cu cat

Contour [2D] - C:AMCAMBAMILLANCIAPROFILE.NCI - MPFAN ed

Toal parameters | Contaur parameters |

Left 'click’ on tool to select; right 'click' to edit or define new tool

Get tool frar library...
Create new toal...
Get operations fram librany...

Job zetup..
Tool name I T [0 Comer radius (0.0

o
Hesd# [1 | Feedisie [0D CHE
[ Pungerate 00  Seqsat [100 | Coolart [on =

1

Program # Spindle speed |0

Dia. offzet
Retract rate

Len. offset Seq. inc.

Change HEI...l
Cormment
;I I Homepos... | 1| Befpoint... | [ Mizz ialues...l
LI [T | Batan axis... | W  TiCplane. | [ Toolgispla_l,l...l
[~ Tobatch o Canned;ext...l

Ok I LCancel | Help |

Pua con tro t§i ving trang rong cta hop thoai va bAm phim phai cua
chuét. hién thj Flying Windows lua chon dung cu cit.

Bam Get tool from library. Hién thi hop thoai Tools manager

i# i Tools Manager - C:AMCAMBAMILLATOOLSATODLS MM TLS 22X
Filter. [v | Filter &ctive
- 149 of 249 taok: displaved

T ool Mumber | Tool Type | Diameter | Tool Mame | Corner Badius | Radius Type |‘
'3 210 Endrmilll Flat 1.0000 /e 1. FLAT EMDMILL 0000000 - Mane

@ 217 Endmilll Flat 20000mm 2 FLAT EMDMILL 0000000 mm - Mone Fro
¥ 212 Endmilll Flat 30000/ 3 FLAT EMDMILL 0000000 - Mane
¥ 213 Endmilll Flat 40000 mrm 4. FLAT EMDMILL 0000000 - Mane
@ 214 Endmilll Flat 50000mm B FLAT EMDMILL 0000000 mm - Mone
¥ 215 Endmilll Flat 0000 mrm 6 FLAT EMDMILL 0000000 - Mane
@ 216 Endmilll Flat 7.0000mrm 7. FLAT EMDMILL 0000000 - Mane
¢ 217 Endmilll Flat 2.0000mm &8 FLAT EMDMILL 0000000 mm - Mone
¥ 218 Endmilll Flat 90000rmrm 9 FLAT ENDMILL 0000000 - Mane

Endmilll Flat 10, FLAT EMDMILL 0.000000

¥ 220 Endmilll Flat 11,0000 e 11, FLAT ENDMILL 0000000 - Mane
¥ 221 Endmilll Flat 120000 mm 12 FLAT EMDMILL 0000000 - Mane
@ 222 Endmilll Flat 12.0000mm 13 FLAT EMDMILL 0000000 mm - Mone
¥ 223 Endmilll Flat 140000 e 14, FLAT ENDMILL 0000000 - Mane

E 224 Endmilll Flat 15.0000 - 15, FLAT EMDMILL 0000000 - Mane LI

Ok LCancel Help |
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Trén hop thoai Tools Manager lua chon Endmill Flat
c6 duong kinh = 10mm va Conner Radius =0
(Dao cit bién dang ta dung dao phay ngén c6 D =10mm)

i1. Dat cac thong so gia cong khac

Contour [2D] - C:AMCAMBAMILLANCIAPHOFILE_NCI - MPEAN S

Tool parameters | Contour parameters

Left 'click’ on tool ko zelect; right 'click' to edit or define new tool

#1-10.0000

endmilll flat

Tool # 1

Tool harne |1D. FLAT E Tool dia 100 Carner radius ID.D
Feed rate I3U_U Program #  |9393 Spindle speed IEUU
|1EI i

Flunge rate

Head #

Dia. offzst |0 Seq. start 10 Coolant Flood -

Retract rate |1':“:|-Ij Seq inc. 1

Len. offset |0

111
11

Change MEI...l
Comment
d [ Home pos... | [T Befpait.. | [ Hize. galues...l
j [ Botan ags... | [  T/Cplane... | ¥ Tool gli&play...l
[T Tobatch [ Canned text..

Ok I Cancel | Help |

Cac thong s6 chinh duoc dit bao gém:
- Gia tri bu ctia duong kinh dao:

Dia. offset = 0mm

- Gi4 tri bu cta chiéu dai dao:

Len. offset = 0Omm

- Toc do cat ngang:

Feed rate = 30 mm/ph

- Téc do cat doc:

Plung rate = 10 mm/ph

- Téc @6 rut dao:

Retract rate = 100 mm/ph




- Tén chuong trinh gia cong:
Program # = 9999

- Gia tri nhin bat ddu chwong trinh:
Seq. start = 10

- Gia tri tang cua nhan chuong trinh:
Seq. inc =10

- Ban kinh cua dao:

Corner radius = 0 mm

- Téc d6 quay cua tryc chinh:
Spindle speed = 500 v/ph

- Ché d6 1am mat bang dung dich tron ngudi:

Coolant = Flood

Dit thong s6 cho Contour parameters

Trén hop thoai Contour parameters dit cac thong s6 sau:
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Tool parameters  Contour parameters |

Compenzation - - b
| | Clearance... | I'IUU.U T e Ithht |
% shzalute. € Incremental Compenzation ok - (I)
in control
Iv Retract... | IEEI.D ™ Optimize
f* ahsolute  © Incremental  Tip comp Ti L J

Jo

Foll cutter
Feed plane... | I'IU.U around camers | Shaip -

" sbsolute % Incremental [V Infinite look ahead

v Fapid retract R -
¥ FRapid retrac Linearizatiorn 0o
tolerance
Top of stcu:k.._l IEI.D Max depth
\fariéncep 0.05
{ ahsolute Incremental
= stock

| I to leave
B0 150 £ stock

& sbsolute € Incremental to leave

1]

Contour [2D] - C:AMCAMS5MILLANCIAPROFILE.NCI - MPFAN e B

Contour tppe: |2D j [ Mullipasses. . | [} Leadindout. . |
Chamter... | Etampy. . Fiemachining...l [ | Depth cuts.. | [ Filter... |
u]:8 LCancel | Help |

Cac thong s6 chinh duoc dit bao gém:

- Khoang cach rut dao sau khi két thiic mot dudng chay dao
Retract... = 50mm

- Khoang cach mat phiang dao bat dau dich chuyén theo toc do cat
Feed plane... = 10mm

- Gi4 tri toa d6 ctia diém cao nhat cta phoi theo phuong Z
Top of stock... = 0 mm

- Chiéu sau cat

Depth... =-15mm

- Luong du cét theo phuong XY:

XY stock to leave = 0.5mm (gia cong tho)

- Luong du cét theo phuong XY:

Z stock to leave = 0mm

- Hudng bu chay dao tinh toan
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Compensation in computer = Right
- Hudéng bu chay dao khi gia cong
Compensation in control = Off

Duong chay dao khi gia cong thd banh rang (dudng phia ngoai)

@ 'cam Mill Version 8.0 - D:\LE HUNGABC CYCLOID\PROFILE_.MC8 =& x|

=R [@[u]peoee @l @nE @R =]~ a]

Toolpaths: X 41.116 Y -36.115

Contour
Drill
Pocket
Face
Surface
Multiaxis
Operations
Job setup
Hext menu

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
Style/Width
Groups
Mask: OFF
Tplane:OFF
Cplane: T
Gview: T

* C4t tinh

Qua trinh gia cong tinh dugc thuc hién hoan toan tuong tu nhu qué trinh
gia cong tho. Tuy nhién c6 mot vai sy thay d6i thong sé ¢ hop thoai Contour
parameters va Tool parameters

Céc thong so thay d6i & hop thoai Tool Parameter:

- Tén chuong trinh gia cong:

Program # = 6666

Céc thong sb thay d6i ¢ hop thoai Contour Parameter:
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- Luong du cat theo phuong XY:

XY stock to leave = Omm (gia cong tinh)

c. Chay mé phong, kiém tra dudng chay dao

Dua trén dudng chay dao da duoc tinh todn, ta ¢6 thé mé phong dugc qua
trinh cat got trén man hinh théng qua chirc nang Verify ctia MasterCAM.

Chtrc niang nay cho phép kiém tra tinh hop 1y ctia duong chay dao, kiém
tra md hinh trude khi né duoc gia cong dam bao duoc chét luong cua chi tiét gia
cong.

- Truy nhap vao Main menu --> NC Utils - Verify

1. Pinh nghia ph6i m6 phdéng

Verify configuration: Current MC8 e |
— Stack -
~Shape —Boundarie NEI file
" Bax Min point:  Max point:  Marging: Current MCS |
& Eiiinder soanNCifies) | x [7318432 [7378455 [0D
— sty pie— Use Job Setup values | 7 [732508 |7238782 0.0
L& _ z |-13.u |D.u ID.D
Yy Pick stock comers. . |
* Z
¥ Center on Cylinder diameter: |15U.U
axis
Set calors... | [™ Transhucent stock
— Tool Digplay control — Migcellaneous
 Turbo [no tool] Muvesistep: |1D— [~ Use TrueSalid
 Wireframe tool F Cut o i -
& Solid toal Movesrefresh: |1 UHET COMPENEALON In Contro
" Display holder [ Display $YZ anes
[~ Change toolfcolor Speed —J— Quality | | I Display coordinates
[~ Stop on tool change et [ Create log files
[~ Stop on gouge Beset | I™ Compareto STL File
oK Cancel Help

Chtic ning nay cho phép dinh nghia phdi ¢ mé phong cho qué trinh cit

got nhu trong thuc té.

Co 2 dang phoi dugc dinh nghia: Phoi hinh hop chir nhat (Box) va phoi

hinh tru (Cylinder)

Céc thong s6 chinh dugc dit bao gdom:

- Hinh dang phoi
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Shape = Cylinder

- Diém dit cta tim phdi
Center on axis

- Ban kinh phoi
Cylinder diameter = 150
- Chiéu day phoi

Z min point = -13

Z max point =0

41‘.31‘ cam Mill Version 8.0 - D:ALE HUNGA\BC CYCLOID\PROFILE _MC8 : —=1x]

e M e P =]

BACKUP
MAIN MENU

Z: 0,000
Color: -

Level: 1

Style/Width

Groups

__Groups |
Mask: OFF
_Tolane:0FF |
_ Cplane: T _|

L

Tplane:OFF
Cplane: T

Gview: |

Verify: Standard Simulation

[Processing toolpaths: 75%] ?g 144 rE=brn /;\@ED\‘ iJ— @
1i. M6 phong qua trinh cat

Sau khi kiém tra duong chay dao, dam bao duoc yéu cau cua san pham

tién hanh xuit chuong trinh gia cong dé gia cong trén trung tdm gia cong CNC.
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d. Hau xu 1y (Postproccesor) — Tao chuong trinh gia cong trén trung tam
gia cong FANUC

* Chon chure nang hau xu 1y cho trung tam gia cong CNC tuong ting

- Trung tdm gia cong CNC dugc dung dé gia cong banh rang Cycloid st
dung bo diéu khién cua hang FANUC cua Nhat do do ta phai chon bd hau xu ly
tuong trng cho trung tdm gia cong nay

- Truy nhap vao Main menu --> NC utils --> Post proc --> Change

Specify File Hame to Read e |
Loaok in: I 5 Posts j = £ ER-

MPCRU14.pst MPOYNAZ4 pst ] MPHEISN pst MPMCAM pst
History MPD 2400 pst MPEMCO4. pat MPHUR. pat MPMWWPREC. pat
-

= MPCRUG.pst  [E) MPDYPTH.pst [ MPHEID pst =) MPMOORE pst
istary
‘E/’ =] MPDECK. pst = MPEZTRAK pst | MPINDEX pst [ MPOKUMA pst
)

MPDECKH. pst MPF1.pst MPKT pst MPOMA, pst
C MPDELT40.pst MPfadal2 PST MPLINDE pst MPOSP. pst
o MPDIATT. pst = b pfan, pst MPMAGHUM. pst MPOSP4. pst
i) MPDIAT1 A pst MPFLASHT. pst MPMAHDNY. pst MPOSP7. pst
My Documents MPDIAT1E. pst MPG &L pst MPMAHDYZ, pst MPPOSI. pst
MPD M 240U, pst MPGE1050.pst MPMAHOYZ, pst MPROTMX2 pst
MPDX32.pst MPHAAS. pst MPMAZAK, pst MPROTMX3 pst

by Computer - | o

File name: IMpfan j Open I
Fileg of wpe: I Paost-Processor Files [*PST] j Cancel |
E

Hién thi hop thoai Specify File Name to Read dé lya chon tép hau xur ly

Chon Mpfan.pst, day 1a bd hau xtr Iy cho trung tam gia cong sir dung bd
diéu khién FANUC.

- Tao chuong trinh gia cong cho trung tdm gia cong CNC sir dung bo diéu
khién ciia FANUC.

Truy nhap vao Main menu --> NC utils --> Post proc --> Run

e. Chuong trinh gia cong (theo G code)
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Céc chuong trinh gia cong thd va gia cong tinh duoc xuat dé dam béao gia
cong tu dong chi tiét trén cac trung tAm gia cong CNC. M3 ciia cic chuong trinh
gia cong duoc tao theo chuan ISO (G code) phu hop v6i hau hét cac trung tim
gia cong hién nay dang str dung. Tuy nhién, khi can thiét phai chuyén sang cac
dang ma khac (vi du TNC Heidenhein) thi chuong trinh cling hoan toan dap ung
duogc.

Duéi day trinh bay mot doan ma chuong trinh gia cong cho chi tiét dugc

do.

%

00000

(PROGRAM NAME - PROFILE THO)

(DATE=DD-MM-YY - 04-04-02 TIME=HH:MM - 10:23)
N100G21

N102G0G17G40G49G80G20

(10. FLAT ENDMILL TOOL - 1 DIA. OFF. - 1 LEN. - 1 DIA. - 10.)
N104T1M6

N106G0G90G54X-46.417¥53.462A0.350M5
N10BG43H1Z50.

N11l0z10.

N11l2G1z-15.F3.6

N114xX-46.435¥53.429

N116X-46.454%¥53.397

N11BX-46.474¥53.366

N120X-46.4987¥53.338

N122xX-46.521¥53.311

N124xX-46.546¥53 . 287

N126X-2° =74¥53.2F¢

N1

Gia cong bién dang chi tiét trén may CNC.
G4 dat phoi:

a.Kinh thude phoi

wn

L2
=



Gia tr1 D, d va s dugc lya chon theo loai banh rang
D: Buong kinh ngoai cua phoi

d: Puong kinh 16 (di gia cong)

s: Chiéu day phoi

b. Ga phoi trén ban may

5, 6
1] i
3
v 2 & A
\ N S
N 5
1
1. Ban may
2. Miéng dém 1
3. Phoi
4. Miéng dém 2
5, 6. Bulong, dai 6c
c. Xac dinh toa do géc cua phoi
Datum
Datum
2

”]




1. Ban may

2. Phoi

Chon dao cu, ché do cat

a. Chon dao cét

Dung cu cit: Dao phay ngon tiéu chuan

b. Xéc dinh ché do cét

- Tdc @6 cat ngang: 30 mm/ph

- Tbe @6 cat doc: 10 mm/ph

- Tc d6 rat dao: 100 mm/ph

- S6 vong quay truc chinh: 500 v/ph

Tién hanh gia cong

- Nhap chuong trinh gia cong: Truyén tir PC - CNC

- Gia cong trén CNC
4.4. Nhan xét, danh gia

Qua trinh thu thap dir liéu 1a qua trinh dung cac dau do cua may do dé thu
nhan céc gia tri toa d0 cua diém do. Céc gia tri do s€ duoc luu lai va sir dung
trong qua trinh chuyén doi.

Qua trinh chuyén ddi 1a qua trinh doc dit liéu tir tép va gan cac gia tri doc
vao cac 1énh ctia AutoCAD do dé hoan toan khong co sai sd trong cong doan
nay.

Tuy nhién, trong qua trinh do, céc diém toa do 1a gian doan, vi vay dg
chinh x4c ctia bé mit nhan duogc s& phu thudc vao khoang cach gifra cac diém
14y mau. Bé mit chi tiét duogc do cang nhiéu diém s& dam bao cang chinh xAc.
Hon nita d0 chinh xac da dugc xac dinh theo thudt toan ndi suy cua phén mém.
Do d6 d6i voi cac chi tiét c6 do phuc tap cang cao, sd luong diém do s& phai
thuc hién la cang 16n.

Qua trinh chuyén ddi tir CAD sang CAM va CNC c6 cac sai s6 thuat toan

rat nho <0,01 hoan toan khong anh huong téi chat lugng bé mit chi tiét.
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CHUONG V. KET LUAN VA BE XUAT

Pé tai da thuc hién ddy du cac yéu cau dit ra: bao gdm tién hanh do, liy
mau 03 chi tiét, chuyén d6i dit liéu va tién hanh gia cong thir.

Két qua cta dé tai gom co:

Hb so tai liéu gdm c6 cac béo cao chuyén dé vé hé thong thiét bi do, vé co
so chuyén d6i dit liéu. Bao céo tong két dé tai dam bao tinh khoa hoc.

Bo phan mém chuyén dbi dir liéu dugc tich hop trong CAD, dam bao viée
chuyén dbi dir liéu chinh xéc.

Sb lugng chi tiét do thi: 03 gdm c6 01 banh rang xycloit, 01 chudt may
tinh, 01 cdc 3D. Sb luong chi tiét do thir khi chay trén mo hinh phan mém dam
bao d6 chinh xac theo yéu cau.

Dé tai da dat dugc mét sb hiéu qua sau day:

Vé mit khoa hoc: Phan mém duogc thiét 1ap gitp cai thién tinh ning cta
may do, 1am cho gi tri ciia may do gan véi may do tinh ning cao tich hop phan
mém MCOSMOS cuia Mittutoyo. Cac cong cu phan mém duoc lua chon dé thuc
hién dé tai va tich hop 13 phu hop, dam bao thuc hién day du cac yéu cau dé ra
tir 1ay két qua do, chuyén d6i va gia cong.

Vé mit kinh té x4 hoi: Phin mém va ndi dung cta dé tai c6 ¥ nghia thuc
té, dam bao c6 thé ung dung cho cac dong may do 14y mau toa d6 3D ma két
qua do dugc luu trir dudi dang *.txt.

Dé tai dam bao s& dugc tng dung vao qua trinh thiét ké thuc té sau nay
cua Viéen NARIME.

Hién tai viéc thuc hién léy mau béng dau do hién tai cua may khién cho
qua trinh 14y mau kéo dai. Hudng phat trién cta dé tai s& nghién ctru loai dau ro
quét mau (ldy mau nhanh) tich hop cac phan mém chuyén dung cai thién tién

trinh 14y mau thiét ké.
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TAI LIEU THAM KHAO

. User’s manual (software Guide) Mitutoyo

. User’s manual (Operation Guide)- Mitutoyo

. User’s manual (Hardware Guide)- Mitutoyo

. Autocad online- Autodesk 2007

. Help about MasterCAM

. Huéng dan 1ap trinh VisualBasic 6.0- NXB KHKT 2004
. Céc tai liu trén dia chi http://www.mitutoyo.com

. htpp://www.Autodesk.com.

. Help about Visualbasic 6.0
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PHU LUC

P.1. Két qua do.
Duéi day 1a mot phan dir liu do dugc tir may do khi do bién dang cia
banh rang Cycloid
xNom yNom zNom x y z
2792 -66.586 -3.468  2.792 -65.579  -3.468
2.843 -66.580 -3.468  2.843 -65.578 -3.468
2913 -66.580 -3.468 2913 -65.578 -3.468
3.013 -66.584 -3.468 3.013 -65.582 -3.468
3.058 -66.585 -3.468  3.058 -65.583  -3.468
3.107 -66.587 -3.468  3.107 -65.584 -3.468
3.153  -66.594 -3468  3.153 -65.586 -3.468
3.235 -66.602 -3.468  3.235 -65.604 -3.468
3.279 -66.599 -3468 3279 -65.607 -3.468
3398 -66.622  -3.468  3.398 -65.611 -3.468
3473 -66.634 -3468 3473 -65.624 -3.468
3.512 -66.639 -3468  3.512 -65.630 -3.468
3.551 -66.647 -3.468  3.551 -65.636 -3.468
3.580 -66.651 -3.468  3.580 -65.639 -3.468
3.621 -66.655 -3.468  3.621 -65.642 -3.468
3.664 -66.664 -3.468  3.664 -65.649 -3.468
3.745 -66.689 -3.468  3.745 -65.661 -3.468
3.824 -66.706 -3.468  3.824 -65.673 -3.468
3913 -66.727 -3.468 3913 -65.693 -3.468
3951 -66.735 -3.468 3951 -65.705 -3.468
3.994 -66.748 -3.468  3.994 -65.718 -3.468
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4.025
4.065
4.093
4.133
4.172
4.209
4246
4283
4363
4.401
4.442
4.477
4.513
4.542
4.577
4.612
4.696
4.767
4.798
4.880
4.966
5.038
5.074
5.157
5.230
5.265
5.301

-66.755
-66.767
-66.775
-66.786
-66.798
-66.809
-66.820
-66.835
-66.865
-66.878
-66.892
-66.904
-66.919
-66.931
-66.947
-66.956
-66.997
-67.032
-67.057
-67.085
-67.130
-67.171
-67.187
-67.234
-67.277
-67.296
-67.316

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468

4.025
4.065
4.093
4.133
4.172
4.209
4.246
4.283
4363
4.401
4.442
4.477
4513
4.542
4.577
4.612
4.696
4.767
4.798
4.880
4.966
5.038
5.074
5.157
5.230
5.265
5.301

-65.725
-65.733
-65.740
-65.750
-65.758
-65.767
-65.778
-65.786
-65.810
-65.821
-65.832
-65.843
-65.854
-65.863
-65.874
-65.886
-65.921
-65.944
-65.955
-65.986
-66.018
-66.051
-66.067
-66.107
-66.156
-66.180
-66.199

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
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5.332
5.361
5.396
5.427
5.463
5.496
5.532
5.565
5.597
5.630
5.662
5.693
5.725
5.756
5.787
5.818
5.849
5.880
5912
5.940
5.973
6.004
6.035
6.112
6.140
6.173
6.205

-67.336
-67.354
-67.376
-67.395
-67.419
-67.441
-67.464
-67.485
-67.505
-67.526
-67.547
-67.568
-67.589
-67.611
-67.632
-67.653
-67.674
-67.694
-67.716
-67.736
-67.759
-67.783
-67.802
-67.855
-67.873
-67.896
-67.918

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468

5.332
5.361
5.396
5.427
5.463
5.496
5.532
5.565
5.597
5.630
5.662
5.693
5.725
5.756
5.787
5.818
5.849
5.880
5912
5.940
5.973
6.004
6.035
6.112
6.140
6.173
6.205

-66.207
-66.205
-66.222
-66.239
-66.264
-66.278
-66.295
-66.313
-66.331
-66.349
-66.368
-66.387
-66.405
-66.422
-66.439
-66.458
-66.478
-66.496
-66.517
-66.535
-66.555
-66.576
-66.596
-66.646
-66.663
-66.684
-66.705

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
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6.238
6.270
6.301
6.332
6.365
6.396
6.425
6.449
6.480
6.511
6.543
6.577
6.615
6.652
6.687
6.725
6.803
6.873
6.953
6.986
7.023
7.048
7.083
7.116
7.152
7.190
7.229

-67.938
-67.959
-67.980
-68.000
-68.021
-68.039
-68.058
-68.072
-68.090
-68.108
-68.126
-68.144
-68.164
-68.184
-68.202
-68.213
-68.258
-68.289
-68.324
-68.336
-68.351
-68.359
-68.372
-68.384
-68.396
-68.409
-68.420

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468

6.238
6.270
6.301
6.332
6.365
6.396
6.425
6.449
6.480
6.511
6.543
6.577
6.615
6.652
6.687
6.725
6.803
6.873
6.953
6.986
7.023
7.048
7.083
7.116
7.152
7.190
7.229

-66.727
-66.748
-66.768
-66.790
-66.812
-66.834
-66.853
-66.869
-66.891
-66.912
-66.934
-66.960
-66.985
-67.010
-67.033
-67.059
-67.109
-67.156
-67.206
-67.225
-67.246
-67.259
-67.288
-67.301
-67.307
-67.328
-67.349

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
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7.266
7.301
7.338
7.427
7.458
7.496
7.529
7.568
7.608
7.647
7.687
7.731
7.774
7.814
7.856
7.898
7.935
7.975
8.017
8.057
8.104
8.146
8.190
8.240
8.287
8.337
8.384

-68.431
-68.442
-68.449
-68.472
-68.479
-68.489
-68.497
-68.505
-68.513
-68.520
-68.528
-68.535
-68.542
-68.548
-68.553
-68.558
-68.563
-68.567
-68.570
-68.572
-68.576
-68.579
-68.579
-68.581
-68.581
-68.582
-68.581

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468

7.266
7.301
7.338
7.427
7.458
7.496
7.529
7.568
7.608
7.647
7.687
7.731
7.774
7.814
7.856
7.898
7.935
7.975
8.017
8.057
8.104
8.146
8.190
8.240
8.287
8.337
8.384

-67.370
-67.384
-67.397
-67.431
-67.441
-67.454
-67.463
-67.477
-67.483
-67.493
-67.503
-67.514
-67.524
-67.532
-67.540
-67.547
-67.553
-67.558
-67.563
-67.568
-67.571
-67.573
-67.577
-67.578
-67.578
-67.579
-67.578

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
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8.446 -68.580 -3.468 8.446 -67.577 -3.468
8.506 -68.578  -3.468 8.506 -67.574 -3.468
8.566 -68.575 -3.468 8.566 -67.571  -3.468
8.634 -68.571 -3.468 8.634 -67.564 -3.468
8.697 -68.565 -3.468 8.697 -67.557 -3.468
8.761 -68.558  -3.468 8.761 -67.549  -3.468
8.827 -68.551 -3.468 8.827 -67.539  -3.468
8.894 -68.542  -3.468 8.894 -67.528  -3.468
8.963 -68.533 -3.468 8963 -67.516 -3.468
9.031 -68.521 -3.468  9.031 -67.499 -3.468
9.101 -68.510 -3.468  9.101 -67.481 -3.468
9.170 -68.497 -3468  9.170 -67.463 -3.468
9.237 -68.481 -3.468  9.237 -67.444  -3.468
9301 -68.464 -3.468 9301 -67.423 -3.468
9365 -68.449 -3468 9365 -67.401 -3.468
9432 -68.431 -3468 9432 -67.377 -3.468
9497 -68.412 -3468 9497 -67.352 -3.468
9.564 -68.392 -3468  9.564 -67.322 -3.468
9.632 -68.369 -3468  9.632 -67.294 -3.468
9.700 -68.346 -3.468  9.700 -67.261 -3.468
9.767 -68.322 -3468  9.767 -67.227 -3.468
9.833 -68.297 -3.468  9.833 -67.188  -3.468
9.899 -68.270 -3.468  9.899 -67.144 -3.468
9.962 -68.241 -3.468 9962 -67.102 -3.468
10.030 -68.214 -3.468 10.030 -67.056 -3.468
10.097 -68.182  -3.468 10.097 -67.008 -3.468
10.163  -68.151 -3.468 10.163 -66.956 -3.468



10.229
10.292
10.355
10.414
10.472
10.529
10.587
10.643
10.699
10.754
10.808
10.860
10.910
10.958
11.005
11.050
11.095
11.138
11.180
11.221
11.262
11.296
11.336
11.376
11.415
11.455
11.495

-68.116
-68.081
-68.044
-68.005
-67.967
-67.929
-67.889
-67.849
-67.809
-67.767
-67.724
-67.681
-67.637
-67.593
-67.549
-67.506
-67.462
-67.417
-67.372
-67.327
-67.282
-67.241
-67.197
-67.152
-67.105
-67.060
-67.013

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468

10.229
10.292
10.355
10.414
10.472
10.529
10.587
10.643
10.699
10.754
10.808
10.860
10.910
10.958
11.005
11.050
11.095
11.138
9.446

9.552

9.656

9.740

9.818

9.887

9.958

10.024
10.090

-66.902
-66.844
-66.784
-66.725
-66.661
-66.596
-66.531
-66.466
-66.401
-66.337
-66.275
-66.214
-66.153
-66.101
-66.044
-65.998
-65.950
-65.902
-67.372
-67.327
-67.282
-67.241
-67.197
-67.152
-67.105
-67.060
-67.013

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468



11.535
11.575
11.616
11.658
11.702
11.740
11.813
11.853
11.897
11.941
11.985
12.033
12.072
12.153
12.232
12.281
12.332
12.381
12.431
12.480
12.535
12.588
12.640
12.695
12.750
12.807
12.865

-66.966
-66.920
-66.873
-66.825
-66.780
-66.732
-66.649
-66.605
-66.558
-66.510
-66.463
-66.420
-66.373
-66.297
-66.221
-66.175
-66.133
-66.086
-66.044
-66.003
-65.962
-65.918
-65.877
-65.836
-65.796
-65.758
-65.722

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468

10.150
10.208
10.261
10.312
10.358
10.407
10.483
10.522
10.562
10.607
10.645
10.683
12.072
10.789
12.232
12.281
12.332
12.381
12.431
12.480
12.535
12.588
12.640
12.695
12.750
12.807
12.865

-66.966
-66.920
-66.873
-66.825
-66.780
-66.732
-66.649
-66.605
-66.558
-66.510
-66.463
-66.420
-65.050
-66.297
-64.936
-64.904
-64.873
-64.844
-64.815
-64.806
-64.781
-64.713
-64.682
-64.649
-64.618
-64.587
-64.557

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
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12.924
12.990
13.079
13.174
13.266
13.325
13.387
13.451
13.516
13.627
13.687
13.798
13.898
13.963
14.032
14.101
14.163
14.233
14.346
14.412
14.477
14.545
14.607
14.680
14.751
14.820
14.889

-65.688
-65.667
-65.590
-65.530
-65.478
-65.448
-65.420
-65.390
-65.367
-65.323
-65.287
-65.244
-65.203
-65.178
-65.153
-65.133
-65.110
-65.093
-65.065
-65.049
-65.031
-65.019
-65.008
-64.998
-64.986
-64.974
-64.965

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468

12.924
12.990
13.079
13.174
13.266
13.325
13.387
13.451
13.516
13.627
13.687
13.798
13.898
13.963
14.032
14.101
14.163
14.233
14.346
14.412
14.477
14.545
14.607
14.680
14.751
14.820
14.889

-64.529
-64.500
-64.459
-64.432
-64.379
-64.354
-64.329
-64.303
-64.276
-64.234
-64.211
-64.177
-64.143
-64.127
-64.111
-64.093
-64.078
-64.059
-64.036
-64.024
-64.014
-64.004
-63.993
-63.981
-63.972
-63.964
-63.957

-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
-3.468
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14.958 -64.957 -3.468 14958 -63.951 -3.468
15.026 -64.952 -3.468 15.026 -63.949 -3.468
15.090 -64.949 -3.468 15.090 -63.941 -3.468
15.152 -64.942 -3468 15.152 -63.939 -3.468
15217 -64.941 -3.468 15217 -63.939 -3.468
P.2. Chwong trinh may tinh.
Chuong trinh chuyén d6i dit liéu va vé& ty dong chi tiét trén méi trudng
AutoCAD.

*, Khai béo bién

Option Explicit

Global strFINm As String

Global X coor(0 To 15000) As Double

Global Y coor(0 To 15000) As Double

Global Z_coor(0 To 15000) As Double

Global FileProfile As String

Global Coordinate(0 To 15000) As String

Global NoNode As Integer*. Khai bao bién

*, Lua chon file

Private Sub cmdOK Click()

strtFINm = dirFolder.Path & "\" & filFile.FileName

Unload frmOpen
End Sub

Private Sub dirFolder Change()
filFile.Path = dirFolder.Path

End Sub
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Private Sub drvDrive Change()
dirFolder.Path = drvDrive.Drive
End Sub

* Poc ndi dung va hién thi dix liéu

Private Sub cmdEnd_Click()
Unload frmRead

End Sub

Private Sub cmdRead Click()
Dim i As Integer
FileProfile = strFINm
Open FileProfile For Input As #1
i=0
Do Until (EOF(1) = True)
Input #1, Coordinate(i)
i=i+1
Loop
Close #1
NoNode=1-1
Fori1=1 To NoNode
X coor(1) = Val(Left(Coordinate(i), 5))
Y coor(1) = Val(Mid(Coordinate(1), 7, 5))
Z coor(i) = Val(Mid(Coordinate(i), 12, 5))
Next

End Sub
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Private Sub Form Load()
IbIFN.Caption = strFINm
End Sub

*. V& bién dang trong CAD

Private Sub mnuDraw_Click()
Dim StartPoint(0 To 2) As Double
Dim EndPoint(0 To 2) As Double
Dim LineObj As Object

Dim i As Integer

Dim j As Integer

Dim acadapp As Object

Dim dra As Object

Set acadapp = GetObject(, "autocad.application")

Set dra = acadapp.ActiveDocument
acadapp.Visible = True

Dim plineObj As Object

Dim points(0 To 30000) As Double

For1=1 To NoNode
StartPoint(0) = X coor(1)
StartPoint(1) =Y coor(1)
StartPoint(2) = Z coor(i)
EndPoint(0) = X coor(i+ 1)
EndPoint(1) =Y coor(i+ 1)
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EndPoint(2) = Z coor(i + 1)
Set plineObj = dra.ModelSpace.Addline(StartPoint, EndPoint)
Next
Load frmNotice
frmNotice.Show 1
End Sub
P.3. Ban vé 03 chi tiét do the
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LOI CAM ON

Chu nhiém va nhom dé tai xin chan thanh cam on sy gdp ¥ quy bau cua:
1. ThS Phan Cong Hop- Vu phé Vu KHCN- B6 Cong Thuong

2. TS Phan Dang Phong- Pho Vién Truéng Vién NARIME

3. TS Phan Thach H6- Pho Vién Truong Vién NARIME

AN

. TS Dao Duy Trung- NARIME

. Ths Cao Bao Anh- Vu KHCN - B¢ Céng Thuong
. KS Nguyén Manh Tuan — KT-KHCN

. Ths Lé Xuan Qui — KT-KHCN

o 0 O W

. Ths Vi Van Khoa- Trung tam TMT-NARIME
Cung toan thé can bo Trung tim Po ludng kiém dinh va Tu van k¥ thuat

thiét bi (DKT) di tao diéu kién cho nhom hoan thién dé tai.
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BAO CAO TOM TAT
DE TAI NGHIEN C'U KHOA HOC CONG NGHE CAP BO
NAM 2007

MA SO: 05.07.RD.BS/HD-KHCN

Tén de tai: “NGHIEN CUU XAY DUNG PHAN MEM CHUYEN DOI DU
LIEU DO CUA MAY bO TOA DO 3D QM333 MITUTOYO THANH
CAC DU LIEU THIET KE TU DBONG PHUC VU THIET KE CAC CHI
TIET 3D ”




Chwong I. Tong quan

= [. Tinh hinh nghién cttu vé hé thong thiét bi do & nwoc
ngoai
O cac nudc cong nghiép phat trién, cac may do 3D va cong
nghé tao mau nhanh (tw dong thiét ké) da tro: thanh pho bién va
tng dung trong nhiéu linh vic cong nghiép khuén mau, tao
hinh nhw viéc léy mau san xuat Oto, xe may, canh Tuabin...

Trén thé gidi da c6 nhiéu hang quan tAm va cho ra doi nhicu
thé hé may do 3D va tu dong thiét ké chi tiét do va gia cong
trén trung tim gia cong CNC. Duéi day co6 thé ké ra mot so
hang noi tiéng chuyén cung cap thiét bi do dong bo nhu:
Mitutoyo, CAT3D...

Ta c6 thé liét ké dudi day mot so thiét bi do theo tht tu cac
phién ban méi nhat cta hang Mitutoyo Nhat Ban..
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1. May do toa do 3D QM333 Mitutoyo.

Ll = | (W[
Q0 2 300 400
00 2 500 ;400

Pay la may do trong pham vi nghién clru cua dé tai.
May do c6 mot sé tinh nang dic di€ém: Pon gian, dé su
dung, ddé chinh xac cao, cé thé két ndi PC, khong cé tich
hdgp phan mém.
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2. May do toa do 3D Crysta-Plus M

Crysta-Plus M con PC

Modelo Rangi de medidén X : Y <2 mm Desviadin longiudingl de la medidin®
Crysta-Plus M544 500 400 400 E=(35+0450L100) um
Crysta-Plus M574 500 700 400 E=(35+045L/100) pum
Crysta-Plus M776 700: 700:600 E=(45+045L/100) pm
Crysta-Plus M7106 700 : 1000 : 600 E=(45+045L/100) pm

* seqin 150 10360-2 para rango de temperaturas de 20 °C + 1K con TPZ, P20

Ngoai cac tinh nang nhu may QM333 may do 3D Crysta-
Plus M con cé6 mot sd tinh ndng nhu: Cé thé cip nhat tdgi
may CNC cé thé két ndi PC va tich hap phan mém
MCOSMOS.
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3. May do toa do CNC Crysta-Apex C

Crysta-Apex C700 con PC

Co6 kha nang tich hdp cao va dai do rong, nhanh,
tich hap PC, CNC va phan mém MCOSMOS.
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4. May do toa do CNC 3D LEGEX

LEGEX 322 con PC

PO chinh xac cao tdi 0,35um, c6 kha nang do nhanh
téi 200mm/s tuy nhién cé nhudc diém la dd mém
deo khong cao. Tich hdgp PC va phan mém
MCOSMOS.

4/28/2008 VIEN NGHIEN CUU CO KHI (NARIME)




5. May do toa do 3D CNC CARBapex va CARBstrato

CARBapex

Loai may CARBapex va CARBstrato la dong may dac
chung chuyén dung dung dé lIay mau cac chi tiét co
kich thuéc I6n, nhu 1ay mau vo xe Oto, xe may...
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I1. Tinh hinh nghién citu vé hé thong thiét bi do 6: trong nwéc.

Trong nhitng nam gin day nuéc ta dang day manh
tién trinh cong nghiép hoa hién dai hoa dat nudc.
Viéc thiét k€, 1ay mau cac chi tiét 3D tré nén rat can
thiet nhu trong nganh khuon mau .Phan Ién cac
don vi san xuat cac chi tiét 3D van thuc hién viéc
lay mau cac chi tiet 3D theo phu’o‘ng phap thu cong
(1dy mau bang tay). Mot sé it cac don vi tién phong
trong nghién cdu thiét ké, ché tao nhu Vién
NARIME, tap doan Hoa Phat...da trang bi cho minh
may do 1ay mau 3D QM333 Mltutoyo dé phuc vu cho
viéc nghién clu thiéet ke, ché tao cua minh.

Hién trang cua may do chi la thuc hién dugc viéc do
dir liéu dang text dudc in t*r may ra dudi dang toa
do dugc in trén giay. Néu gilf nguyén dang dir liéu
nay, Vviéc gia cong chi tiét tréen trung tam gia cong
CNC dua trén cac dir liéu do la rat kho khan gan
nhu khéng thé thuc hién dudc dac biét la cac chi
tiét co hinh dang phuc tap.
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Do do muon tan dung cac két qua do trén may do
dé 1ap chuong trinh gia cong cac chi tiét trén trung
tam gia cong CNC can thiét phai xay dung mot hé
théng CAD/CAM tich hop dé cé thé chuyén doi dir
lieu tr may do QM333 thanh cac chudong trinh gia
cong trén cac trung tam gia cong CNC do chinh la
tinh md@i cua de tai.
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lIl. Muc tiéu cta de tai.

V@i cac phan tich & trén, dé khai thac mot cach cé
hiéu qua may do QM333 trong qua trinh thiét ké va
ché tao cac chi tiét co khi, de tai dudc thuc hién vdi
cac muc tiéu sau:

- Thiét 1ap cadc phan mém chuyén dung dé chuyén doi
cac dir liéu do tud may do thanh cac dir liéu cua ban
vé CAD.

- S&r dung cac phan mém san cé dé chuyén doi cac dir
liéu CAD thanh cac dir liéu cua cac phan mém CAM dé
thuc hién gia cong trén cac may gia cong CNC.

- Gia cong ché thu cac chi tiét theo phucong phap
trén.
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Chwong Il. Co’ s& ly thuyeét

. G

—

(5) Z-axis clamp unit
{6) X beam
(4) Y-axis clamp unit .- ] o ol . n
(3) Y beam . : (1) Nhiet ke de do nluet do lam viec
. - (2) Van ap khi diéu chinh hru hrong khi tir bd loc khéng khi.
) xﬂ;g;’ i (3) Truc dan Y, dan huéng cho dau ro theo true Y
‘ | ) Probe adapier i {4) Kep hiam dau 16 theo Y
- | 110) Dedicated data (5) Kep him dau 16 theo Z
@ Ar roguiator it h| = processar (opton) (6) Truc X, dan hwréng cho dau ro theo truc X
e | =2 ° {1 ]ﬁ (7) Kep him ETﬁu m ﬂlED.X |
““\\Mam (8) Truc Z, dan Inrong dau 1o theo truc Z
J (9) Pau ro thich nghi, dimg de lip dau do.
02) petatanon (| (10) Man xar 1y hién thi dit liéu do.
— (11) Ban do ding dé dit mau chi tiét do.
Q (12) Khung dé may.

Hinh 3.1 Gidi thiéu chung vé cac bo phan cua may do 3D QM333
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2.1.2 Chtrc néng, ché do va nguyén ly lam, viéc cta may do:

a. Chirc nang va ché do:

May do tao do 3D QM333 duoc van hanh béng tay co cac chiic nang chinh
nhw sau:

Po léy toa do %D ctia chi tiét, do kiém tra cac théng s6 hinh hoe, sai s6 hinh
hoc nhw d6 phang, nghiéng, do song song, do dong tam, do tru..., cac phep
do hinh hoc cac chi tiét co khi. ..

Cac chi tiét do co kich thude gidi han trong khoang 300x300x300 nam
trong pham vi do cuia may.

Trong dé tai g& dung qhﬁc ?néng lay toa dff) 3D cua chi tiét dé tiép hanh xay
dung phan mém chuyén do1 dir licu va tien hanh gia cong chi tiet 3D.

b. Kha nang két n6i ctia may:

Dir liéu do dlIIQ’C hién thi trén man hinh xtr Iy va duoc luq'u Yéto ,(K) dia mé:m
hoac in ra gidy dudi dang hardcopy. Ngoai ra con co thé két no1 qua cong
RS-232.
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c. Nguyénly lam viéc cua may do:

s Mau do duoc dat va co dinh trén ban do.
Méay nén khi, nén khi nap vao buong loc va lam kho khong
khi. Nén khi dat dén ap suat theo yéu cau thi van 4p khi ngat.
Khong khi sau khi dugc loc va lam kho va nang cac cac truc
dan theo cac phuong X.Y.Z.
Pé lay mau chi tiét can co dinh dau ro theo mot phuong co
dinh, dich chuyén dau ro theo hai phuong con lai dé lay duoc

toa do diém theo bién dang mit cat cta chi tiét. Tai moi vi tri
dau ro do cham vao chi tiét thi trén man hinh hién thi toa do
(X, Y,Z) tai diém do. Trén man hinh hién thi tién hanh luu dix
liéu do dugc vao 6 dia mém. Dit liéu duoc luu dudi dang file
* txt. Két thiic qua trinh 14y mau chi tiét
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s 2.1.3 Mot so hink anh hién thi khi tién hanh do trén may 3D

- | i s re—— ow— "

¢.Po nang cao d. Hinh anh hien thi trong 1 phep do
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Il. Phan mém CAD/CAM va cac ngdén ngir lap trinh

VGi pham vi cua deé tai, cac cong cu phan mém sé dudc lua chon
nhu sau: Phan mém AutoCAD va ngon ngir lap trinh Visual Basic
6.0, phan mém MasterCAM. ~

- Phan mém MasterCAM la phan mém CAM rat thong dung, de su
dung, cho phép xay dung dugc cac mo hinh gia cong c6 bé mat
phirc tap, c6 kha nang nhap nhiéu dang dir liéu thiét ké co do
chinh xac cao nhu .DXF, .STEP, .IGS ... ngoai ra, phan mém
MasterCAM con cung cap cac bo hau xur ly (post processor) cho
phép xuat chucong trinh gia cong ra nhiéu dang chuong trinh gia
cdng cho cac bd diéu khién khac nhau nhu: FANUGC, ...

- AutoCAD la phan mém thiéet ké rat thong dung, dudc s dung
rong rai trong thuc te thiét ké ¢ Viét Nam. Mot trong nhirng uu
di€ém cua phan mém nay la cung cip cac cdng cu phat trién bang
cac ngon ngir Iap trinh ciing nhu kha nang bién dich nhiéu dang
dir liéu thiét ké khac nhau. Pé thuc hién viéc phat trién AutoCAD,
ngudi ta cé thé dung cac ngdén ngir 1ap trinh nhu C++, Autolisp,
Visual Basic. Tuy nhién, hién nay Visual Basic dudc dung nhiéu
nhat do AutoDesk da cung cap cong cu VBA (Visual Basic
Application) cho nhirng nha phat trién.
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Chwong lll. Phwong phap thwc hién

I. Thu thap dir liéu.

-Thu'c hanh do va luu trir dir liéu do vao bo nhé cua may do dudi
dang file van ban.

II. Chuyén dodi dir liéu va thuc hién gia cong

Phan nay sé trinh bay quy trinh cong nghé gia cong trén trung
tam gia cong CNC cac chi tiét 3D dugc do trén may do QM 333
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. Chuyén déi div lieu va thwe hién gia cong

s Cac dir licu do thong thuwong tir may do QM 333 duoc in ra tir
may in dudi dang cac ban ghi toa d6 trén giay (hard copy); néu
gitr nguyén dang dir liéu nay, viéc gia cong chi tiét trén trung
tam gia cong CNC dua trén cac dir liéu do 1a rat kho khan gan
nhu khong thé thuc hién duoc dac biét 1a cc chi tiét ¢ hinh
dang phic tap. Do d6, muon tan dung duoc cac két qua do trén
may do dé 1ap chuong trinh gia cong céc chi tiét trén trung tAm

gia cong CNC can thiét phai xay dung mot hé thong
CAD/CAM tich hop dé c6 thé chuyén doi dir liéu tir may do
QM 333 thanh cac chuong trinh gia cong trén cac trung tam
gia cong CNC.
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Hé thong CAD/CAM tich hop s€ bao gom hé thong cac phan
mem co: ban va chuyeén dung dé chuyen doi dir li€u, vE bien
dang va gia cong chi tict.

Cac phan mém co ban sé duoc sir dung bao gom: MS Visual
Basic 6.0, AutoCAD va MasterCAM 8.0

- Xay dung chuong trinh (ing dung chuyén doi dir liéu va veé
chi ti€t trén nén phan mém AutoCAD. (Chuong trinh
DrawOut).

- Chuyén doi dir liéu hinh hoc cua bién dang tur ph?m mém
CAD sang phan mém CAM.

- Xay dung chuong trinh gia cong bién dang banh rang
Cycloid trén phan mém CAM.

- Tién hanh gia cong trén trung tim gia cong CNC.
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Chwong IV. Két qua

I. Thu thap dir liéu.

Dir liéu do dudc cac cac toa dd diém theo 3 phuong x, y, z va
dudc luu trir trong cac tép *.txt. Vi du vé cac dir liéu diém do
dudc thé hién trong phan phu luc.

II. Chuyén doi dir liéu

Gidgi thiéu

Chuong trinh chuyén doi va vé tu dong chi tiét trong mdi trudng
AutoCAD (DrawOut) la chuong trinh rng dung dugc lap trén
nén phan mém lap trinh Visual Basic Ver 6.0.

Pac diém:

Chuong trinh hoat dong trén moi trueng Window 2000, XP va
moi truong AutoCAD 200i.

Chuaong trinh duodc nhung truc tiép vao moi trueng AutoCAD.
Chuong trinh cé6 thé khdi tao truc tiép trong méi trudng
autoCAD nhu la mot Iénh cua AutoCAD (tu dong 1énh command
line va tur trinh don menu).
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Chiuc nang xu ly file van ban cua chuong trinh bao gom:
Tim kiém file van ban

Mg/dong file van ban

Poc noi dung file van ban

Gan cac gia tri dir liéu doc tu cac file vao cac

chuong trinh

NoOi dung file dir lieu do c6 dang nhu sau:

XNom yNom ZNom
. 792 —-66.586 -3.4686
.843 -66.58 3.46¢
.913 -66 3.46
.46
.46
.46f
.46f
.46
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.46/
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Lwu do thuat toan

[ Bat dau ‘

Luwa chon fue

Doc va chuyén doi dir liéu

o

_~~ Vébitn

~._ dang

Khot tao
AutoCAD

Ve bien dang

[ K&t thic ‘
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+ Truy nhap vao tép acad.pgp ctia ACAD (tép nay thuwong nam trong thu
muc Duong dan ACAD /SUPPORT/acad.pgp

+Thém noi dung sau vao cudi noi dung ciia tép nay
CY, start d:\drawout\drawout.exe, 0

+ Truy nhap vao tép acad.mnu ciia ACAD (tép nay thuong nam trong thur
muc dudng dan ACAD /SUPPORT/acad.mnu

+ Tai phan Pulldown menu ctia menu DRAW.
*EEPOP7

**DRAW

ID MnDraw [&Draw]

Thém noi dung sau vao cuoi noi dung ctia phan nay
[--]
ID Drawout [&3D Free Design]*C*C cy
+ Chay chuong trinh:
Khoi dong ACAD
Truy nhap vao Pulldown menu DRAW chon muc 3D Free Design.
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m a. Giao dién chinh cua chwong trinh

. Main Form

Open Data Fle  Read Data  Draw  Exit

- Chiic nang Op

- Chuc nang Read Data: Mo hop thoai doc dir licu va hién thi dir liéu tr tep duoc
chon

- Chirc nang Draw: V¢ bién dang

- Chtric nang Exit: Thoat khoi chuong trinh

b. Form Chon tép dir licu

Chtrc nang: Lua chon tép dit li¢u chira cac dir li¢u do
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m—
g = Open file

Drivver
Folder

& dravrout

i, Read Data

File M ame C:AB aocandetadata. bt

D ata walue
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d. Vé Bién dang
Bién dang chi tiét dudc vé badi chuong trinh
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4.2.2. Lam tron mo hinh

= Néu cic so luzo’ng diem do 16, viec lua chon cac cong thire
thuc nghlem I3 rat kho khan. Neéw it diém do thi co the dan dén
sai 1éch m6 hinh 16n. Viée thuc hién qua nhiéu diem do trén
mo hinh s€ khong thuan lo1 cho viéc phan tich xur 1y 5O liéu.
Dé phan tich 14 can xur ly khwr cac nhiéw loan, dam bdo tinh
chan thuc ciia vat mau.

Viec lay mau duge thuc hién theo trinh tur lan luot tirng mat
cat ctia chi tiet mau. Lam tron dir liéu dugc thuc hién trén bang

dur licu file *.txt trong pham vi mot bién toa d6 dieém khong
thay doi.

Ve bién dang mo hinh dugc thuc hién béng‘lénh polyline cua
ACAD, lam tron mo hinh dugc thuc hién bang lenh pedit->
spline, 12 mot [énh c6 san trong thuat toan chuong trinh cia
Autocad.
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4.3. Thwec hién gia cong

Bé c6 droec mo6 hinh hinh hoc str dung trong phan mém
MasterCAM 8.0 ta phai chuyén cac dir liéu da vé ¢ phan CAD
sang. Do phﬁn mém MasterCAM 8.0 khong doc duoc cac dir
licu da ve tir CAD duoi dang *.DWG nén ta phai dung dang
tép trung gian dé chuyén doi dir liéu.

Dé dam béao chat lugng chuyén doi dir liéu tir phan mém CAD
sang phan mém CAM, ta dir liéu chuyén doi trung gian c6
dang *.IGS (iges file). Cac dir li€u hinh hoc duoc ve trén
ACAD s¢€ duoc cat gitr dudi dang tép *.IGS.

Xay dung chuong trinh gia cong trén phan mém MasterCAM
Phan mém MasterCAM cho phép ta tao ra cac chuong trinh
gia cong trén cac trung tam gia cong CNC cho cac mo hinh
hinh hoc duoc v€ hoac nhap vao tir cac phﬁn mém CAD khéc.
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Nhap tép *.1gs vao MasterCAM
- Khot dong MasterCAM

- Truy nhap vae Main menu --> File --> Converters --> IGES -->
Read file

- Chon tép *.igs chira thong tin vé m6 hinh gia cong.

= m Mill GA\BC CYCLOIDAPROFILE_MC8

X 64683 Y 57.314

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
StyleWidth
Groups
Mask: OFF
Tplane:OFF

G
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b. Binh dwdng chay dao va ché do cat

Phan mém MasterCAM cho phép ta thuc hién gia cong cac
du’cmg bien dang (contour) 2D va 3D. Phan mém cing cung
cap day du cac cong cu cho phep dinh nghla cac ché do cat
twong trng voi1 phoil va mo hinh can gia cong.

Bude 1: Gia cong tho

Pho1 s€ dugc gia cong theo hinh dang bién dang cua banh rang
cycloid nhung luong du gia cong de lai 1a 0.5mm

Dao cat: ding dao phay ngon c6 duong kinh 10mm

Budc 2: Gia cong tinh

Sau khi gia cong tho, Phoi sé tiép tuc dugc gia cong theo bién

dang chinh xac cua banh rang cycloid, luong du gia cong dé
la1 1a 0 mm
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i. Lwra chon dung cu cat

* Cat thé:

- Truy nhap vao Main menu --> Toolpaths --> Contour --> Chain
Chon dudng profile cua bién dang cycloid

(cha y dén hudng cua mii tén chi phuong)

Contour [2D] - C:AMCAMBAMILLANCIAPROFILE_NCI - MPEAN

|1— Tool hame I_ — O anns Caorner radiuz 0.0
Feed rate I”D— Program# |0 Spindle speed |00
Flungs rate ”-D Seq. start a0 Coolant Iﬂ
Retract rate '-'-':' Seq. inc.
Cornmmenk

e I_ H LE] [ f] s,
LI [T || Batan agis...

[~ Tobatch
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iil. Dat cac théng so gia cong khac

Cac thong so chinh dwoe dit bao gém:
- Gia tr1 bu cua duong kinh dao:

Dia. offset = Omm

- Gi4 tri bu cta chiéu dai dao:

Len. offset = Omm

- Toc d6 cat ngang:

Feed rate = 30 mm/ph

- Toc d6 cat doc:
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ii. M6 phong qua trinh cat

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
StyleWidth
Groups
Mask: OFF
Tplane:OFF
Cplane: T
Gview: |

Verify: Standard Simulation : Cu

[Processing toolpaths: 75%] Q M€ > B )

4/28/2008 VIEN NGHIEN CUU CO KHI (NARIME)




Sau khi kiém tra duwong chay dao, dam bao duoc yéu cau cua
san pham tién hanh xuat chwong trinh gia cong dé gia cong
trén trung tam gia cong CNC.

d. Hau xur 1y (Postproccesor) — Tao chuong trinh gia cong trén
trung tam gia cong FANUC

* Chon chirc nang hau xur 1y cho trung tam gia cong CNC
twong Ung

- Trung tam gia cong CNC duoc dung dé gia cong banh rang

Cycloid sir dung bo diéu khién cua hang FANUC cua Nhat do
do ta phai chon bo hau xur ly trong trng cho trung tam gia cong
nay

- Truy nhap vao Main menu --> NC utils --> Post proc -->
Change
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n ¢. Chuong trinh gia cong (theo G code)

= Cac chuong trinh gia cong tho va gia cong tinh diroc xuat dé
dam bao gia cong tw dong chi tiét trén c4c trung tam gia cong
CNC. M3 ctia cac chuong trinh gia cong duroc tao theo chuan
ISO (G code) phir hop voi hau hét cac trung tim gia cong hién
nay dang str dung. Tuy nhién, khi can thiét phai chuyén sang
cac dang ma khac (vi du TNC Heidenhein) thi chuwong trinh
cling hoan toan dap rng duoc.

%

00000

(PROGRAM NAME - PROFILE THO)

(DATE=DD-MM-YY - 04-04-02 TIME=HH:MM - 10:23)
N100G21

N102G0G1l7640G49GE0G 30

(10. FLAT ENDMILL TOOL - 1 DIA. OFF. - 1 LEN. - 1 DIA. - 10.)
N104T1M6

N106GOG20GS54X-46.417¥53.462A0.550M5
N108G43H1Z30.

N110Z10.

N112G1lZ-15.F3.6

N114X-46.435¥53.428

N1l6X-46.454Y53.397

N118X-46.474Y53.366

N120X-46.497¥53.338

N122X-46.521¥53.311

N124X-46.546Y53.287

N126X-"° =T74Y53.2F¢
Mo
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4.4. Nhan xet, danh gia

Qu4 trinh thu thap dir liéu 18 qué trinh ding cic dau do ctia may do dé
thu nhan cac gia tri toa do cua diém do. Cac g14 tr1 do s€ duoc luu lai
va str dung trong qué trinh chuyén doi.

Qua trinh chuyén doi 1a qua trinh doc dir licu tir tép va gan cac gia tri
doc vao céc 1énh ctia AutoCAD do d6 hoan toan khong co sai s trong
cong doan nay.

Tuy nhién, trong qua trinh do, cac diém toa do 1a gian doan, vi vay do
chinh xé4c ctia bé mit nhan duoc sé phu thuoc vao khoang cach gitra
cac diém lay mau. Bé mat chi tiét dugc do cang nhiéu diém sé dam bao
cang chinh xac. Hon nira d¢ chinh xac da dugc xac dinh theo thuat
toan ndi suy ctia phan mém. Do d6 doi vai céac chi tiét co do phirc tap
cang cao, so luong diém do s& phai thuc hién 13 cang lon.

Qua trinh chuyén d6i tir CAD sang CAM va CNC c6 cac sai sO thuat
toan r,ét nho <0,01 hoan toan khong anh hudng tdi chat luong bé mat
chi tiét.
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CHUONG V. KET LUAN VA BE XUAT

Deé tail da thue hién day dii cac yéw cau dat ra: bao gom tién hanh do,
lay mau cho céc chi tiét, chuyén doi dir liéu va tién hanh gia cong
thir.

Dé tai da dat duwoc mot so hiéu qua sau day:

Vé mat khoa hoc: Phan mém dugc thiét [ap giup cai thién tinh nang
clia may do, lam cho gid tri ciia may do gan véi may do tinh ning
cao tich hop phan mém MCOSMOS cua Mittutoyo. Cac cong cu

phan mém duoc lua chon dé thuc hién dé tai va tich hop 1a phu hop,
dam bao thuc hién day du cac yéu cau de ra tur 1ay ket qua do,
chuyeén do1 va gia cong.

Vé mit kinh t€ xa hoi: Phan mém va ndi dung ctia dé tai c6 y nghia
thuc t€, dam bao co thé tmg dung cho cac dong may do lay mau toa
do 3D ma két qua do duoc luu trit dud1 dang *.txt.

Pé tai dam bao s& duoc ing dung vao qua trinh thiét ké thuc té sau
nay cua Vien NARIME.
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Tran trong cam on!

- Vu khoa hoc cong nghé - Bo Cong Thuang.

- Hoi dong khoa hoc-Vién nghién Cdu Co khi.
- Cac chuyeén gia veé lap trinh, tu dong hoa.

- Trung tam Do ludng kiém dinh va Tu van ky
thuat thiét bi (DKT) da tao diéu kién thuan
Igi cho nhom trong qua trinh thuc hién de
tai.
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