CHUONG 2

UNG DUNG QUET MAU VOI SCANNER 3D

2.1 TONG QUAN VE CONG NGHE SCAN 3D

MUC TIEU: Sinh vién hiéu biét vé cong nghé Scan 3D va cong dung caia Scanner
Range 7
I. Gioi thiéu Cong nghé Scan 3D

Pé nang cao ning suit va do6 chinh xéac gia céng trong linh wvuyc
CAD/CAM/CAE, cbng nghé¢ chep mau (REVERSE ENGINEERING) ngay cang
dugc st dung rong rai. Ban chat cua cong nghé¢ nay la dung cac loai may quet 3D vei
phan mém thich hop téi tao lai ban v& thiét ké dudi dang s6 hoa ciia mot san pham co
san dé t6i wu hay dua vao gia cong trén cac may tu dong CNC. Mudn vay can phai
nam viing cdng nghé SCAN 3D vi day 1a mét giai phap c6 nhiéu uu diém.

l. QUY TRINH THIET KE THUAN

Il. QUY TRINH THIET KE NGU'OC




1.1 Vai nét vé cong nghé Scan Laser 3D

Cong nghé¢ Scan Laser la mot trong tng dung cua cong ngh¢ do, quét khong
tiép xdc. Trong qua trinh xu ly, may s dung chum anh sang Laser chiéu vao bé mit
cua chi tiét can xu ly, chum tia sang dugc phan Xa lai tir bé mat chi tiét duoc cam ung
thu lai dua vao bd phan bién d6i cua may va véi sy hd tro caa may tinh, phan mém
diéu khién cho ra két qua cua hinh dang chi tiét du6i dang dam may diém.

Hién nay trén thé giodi co rat nhiéu hing san xuat may Scan Laser nhu: Faro
Arm, Metris, Konika v.v... Mdi hang c6 phan mém Scan khac nhau, dua ra d6 chinh
xac khac nhau va sur dung tia sang Laser c6 budc song khac nhau nhu Konika sir dung
anh sang Laser cip | con Faro Arm lai sir dung anh sang Laser cap Il v.v... nhung vé
nguyén li co ban déu giéng nhau.

1.2 Nguyén ly lam viéc

1. Bén phat Laser: c6 nhiém vu phét ra anh sang Laser c6 budc song
thich hop.

2. Thég kinh: g:é nhiém vu loc yé hoi tu tia Laser dugc phan xa lai tir bé
mat cua chi tiet I1én bé mat caa cam bién CCD.

3. Cam bién CCD (Charge Couple Device): C6 nhiém vu thu nhan tia
Laser dugc phan xa tir bé mat chi tiét trén co s& so sanh cac goc léch gitra
ching va dua ra tin hiéu dién khac nhau.

4. Xu li bang phan mém trén may tinh: May tinh véi su hd tro cia phan
mém may tinh c6 nhiém vu thu nhan tin hiéu dién tr CCD guri t6i va xu i tin
hi¢u d6 dé dua ra két qua 1a dam may dieém.

5. Chi thi: Pua ra két qua do, quét chi tiét dugc xir Ii tir may tinh la dam

méay diém|

Thuc Chét Vé Set of filters (R, G, B, BP, rotatable)
nguyén ly cua Scan
Laser giéng nhu qua Light-receiving lens

system (Interchangeable)

trinh chyp anh théng
thuong, nhung chyp anh
caa Scan Laser la qué
trinh chup anh cac vat
thé ¢ dang anh 3 chiéu
trong khi d6 néu 1a chup
anh thong thuong thi chi
la anh 2 chiéu.

N o— Light-emitting

Scan Laser su e lens system

dung cam bién Laser va
gan vao mot hé thong
may dO h¢ thOI"]g nay Galvanometer
du’gc dlnh Vi va du’()’C - driven mirror
kiém soat bang may tinh,
cac may do dung trong Scan Laser 1a cac may do c6 thé duoc gan véi may CNC tir 3
dén 5 truc c6 kich thudc twong ddi 16n, két cau kha vitng chic hoic c6 thé 1a md hinh
may xach tay rat nho gon.
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Vit can do, quét dugc dit truc tiép trén ban hodc duoc treo ¢b dinh hoic ciing
c6 thé c6 vi tri bat ky trong khong gian nhu cac twong dai, nha cra v.v... ma khong
phai ga dat phuc tap nhu cac loai may do toa do - CMM (Coordinate Measuring
Machine) thong thuong, day 1a mot loi thé ndi troi cua Scan Laser.

) N Ngudn sing o
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phan mém kiém soéat
quét s& lai cam bien 1

cua vat can quét. Bo i :
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theo goc phan xa cua p ¥ ; v
chum anh sang dugc bé s A
Thiu kinh o

mat caa chi tiét phan
Xa lai, tin hiéu nay 2 b
duoc so sanh vai tham
sb mau tr do dua ra
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Seor d5 nguyén Iy do toa 85 trong mdy quét laser

Tat ca cac hé thong quét trong cong ngh¢ Scan Laser déu str dung cong nghé dya
trén phép do dac tam giac Laser. Ban chat cia cong nghé nay la may anh hai chiéu
chup anh dya vao dai sang Laser nhu trong hinh v&. Dai sang duoc phat ra tir mot di-
6t quang théng qua cac bo phan bién déi quang hoc sau d6 duogc chiéu vao bé mit cua
vat duoc quét tao nén mot mat cat trén phan bé mat duoc chiéu sang, anh sang phan
chiéu tao ra cac anh diém trén duong chiéu dugc mot trong hai bo cam ang thu lai. Ly
do ¢6 hai bd phan cam ung thay vi mot b phan 1a: ¢6 thé vi mot Iy do nao d6 hinh
anh nghiéng trén bé mat cua vat that khong duoc mot bo phan cam tng nhan biét thi
bo phan cam ung tha hai 6 thé bat dugc hinh anh d6. Nguoi str dung c6 thé bat hai
bo phan cam &ng nhung chi mot bd phan cam ng hoat dong trong mot thoi diém.

Tai m&i mit cit tao ra mot anh 2 chiéu, hinh dang cua hinh anh 2 chiéu nay duoc
ghi lai bang CCD k¥ thuat sé va sau d6 dua vao kich ¢& va bang Laser, vi tri truc Z
dugce xac dinh va duoc phan mém luu gitt lai vao mot co so dir liéu. Cudi cing s&
dugc tong hop lai thanh bé mat cua vat duoc do dudi dang dam may diém.

1.3 Uu, nhuoe diém cia cong nghé Scan Laser
Uu diém
- Két cau nho gon: May Scan Laser két cau nho gon hon nhiéu so Véi
may do CMM c6 thé c6 dang xach tay.

- Ga dit don gian: Khi Scan Laser thi chi tiét can Scan khong can phai
g4 dat cau ki ma co thé duoc dit trén ban hodc c6 mot vi tri bat ki trong khong
gian vi khi do, dung cu do khéng tiép x(c vao vat do. Hon nira may do tu diéu
chinh tiéu cy cua thau kinh cho phi hop véi khoang cach thay doi tuong ddi
gitra may do va vat dugc do.
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- Cho ra két qua nhanh: Méy Scan Laser cho ra két qua nhanh hon rét
nhiéu so véi may CMM.

- D& dang xir I két qua: Cho ra két qua la dam may diém, rat dé dang xix
li trén cac phan mém xu ly diém chuyén dung nhu: Geomegic, Catia, Rapid
Formv.v...

- Do, quét duoc nhiing vat c¢6 d6 phuc tap ma may do thong thudng
khéng thé do duoc.

- D6 phan giai cao: Do phan giai cua Scan Laser cao hon rat nhiéu may
do CMM. CMM chi do chinh xac dwgc mot sb gidi han cac vi tri gan dau do
nhung khong thé chinh x4c va day du toan bo san pham. Vi vay Scan Laser
cho ra dugc s6 lieu bé mat day du hon s6 liéu mat cat caa CMM.

- Quét duoc nhiéu kich thudc san pham khac nhau nhu toa nha, twgng
daiv.v...

- C6 thé quét dugc cac mau dang mém nhur xa phong, dat nan v.v. ..
- C6 thé kiém tra cic bé mit va so sanh véi cac diém.
Nhuwoe diém

- Trude khi do nhitng bé mat c6 mau khong phan quang phai son lai
mau cho chi tiét do nén co6 thé 1am anh huong dén nhitng chi tiét mau cé yéu
cau cao tham mi vé mau sic.

- Méc du dugc sir dung rat nhiéu cho cac tng dung do, kiém tra nhung
Scan Laser khong thé do chinh x4ac tirng micromet nhu may do CMM.

1.4 P chinh xé&c caa Scan Laser

Do chinh xac cua cong nghé Scan Laser thap hon d6 chinh xac cua cong nghé
do CMM vao khoang 35 pum.

1.5 Cac phan mém dwoc sir dung dé xi Ii dir liéu sau khi Scan
Pé xu li duoc cac dir liéu Scan ta phai diung cac phan mém xo Ii nhu:
Geomegic Studio, Geomegic Qualify, Rapid Form v.v...
1.6 Ung dung cong nghé Scan Laser
’ - Ung dung trong thiét ké ngwoc: Trong nganh co khi, c6 mot bo phan thiét
ke lubn phai xay dung lai tir nhirng chi tiét da c¢6 san dé phuc vu vao cac viéc sau:
+ Thiét ké lai khuén cho chi tiét.
+ Dyng lai mé hinh 3D dé dua vao gia cong.
+ Cai tién mot s6 bo phan nao do6 trén chi tiét cho phi hop yéu cau lam
Viéc.
~ Dic biét 1a khi can dung lai nhitng chi tiét c6 tinh Iap ghép, lap lan. Yéu
cau cuaa nhirng chi tiet nay la phai c6 @6 chinh xac rat cao d¢ dam bao kha nang
lap ghép va di@u kiép lam viéc cua chi tiét cho nén viéc lua chon cdng nghé
Scan Laser la can thiét.
- Ung dung trong do kiém tra san pham: kiém tra chi tiét co dam bao diéu
kién lam viéc khong, dac biét la trong gia cong co khi chinh xac. Bé kiém tra chinh
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xé&c cac kich thudc hoic cac bé mit dac biét 1a cac bé mat phuc tap va c6 kich thudc
[6n nguoi ta thuong s dung cdng nghé Scan Laser.

- Ung dung trong nganh khuén mau: ngoai viéc dung lai chi tiét & dé lam
khuén nhu d3 noi & trén thi viéc kiém tra lai cac kich thuéc caa 1ong khuén trudc khi
dua vao san xuat co y nghia quyét dinh trong nganh khudn mau. Khi d6 nguoi ta do
cac kich thugce trong 10ng khudn, so sanh véi cac kich thuéc mau ban dau tir 6 tim ra
c4c sai léch gitra ching dé c6 phuong an stra chira cho phi hop.

- Ung dung trong cai tién kiéu dang: Véi nhu cau cua thi trudng hién nay,
ngoai viéc cac san phiam nang cao duoc tinh ning sir dung thi yéu cau vé thim mi
cling déng vai tro cuc Ki quan trong trong viéc tiéu thu san pham cua c4c nganh san
XUt nhu nganh san xuat xe may, san xuat 6to, dién thoai di dong v.v... Vi cac chi
tiét can cai tién, nguoi ta sir dung cong nghé Scan Laser dé lay mau chi tiét, sau d6
ding phan mém thiét ké nguoc, xay dung lai chi tiét ¢ va vé thém vao hinh dang céc
bé mit can cai tién 1am cho san pham cé kiéu dang méi.

- Ung dung trong thiét ké san pham méi: Vi nhitng san pham phuc tap,
viéc dung cac chi tiét cua san pham d6 trén phan mém gap kho khan, khi d6 nguoi ta
thuong dung thach cao hoic dat sét tao mau cho chi tiét roi sir dung may Scan Laser
ldy mau rdi dung phan mém tao hinh dang cho san pham theo mau da quét.

- Ung dung trong nganh khao cé hoc: Trong nganh khao c6 hoc, nguoi ta
thudng tao ra mot ban sao dé trung bay va bao ton ban goc. Do d6, ngudi ta sir dung
cdng nghé Scan Laser ldy mau hinh dang cua vat do. Sau do ciing st dung phan mém
CAD/CAM thiét ké va gia cong san pham, sir dung mau sic dé lam gidng véi vat that.

- 'Y hoc, phdu thuat va va tai tao: Trong y hoc, nguoi ta da (ing dung kha
nhiéu cong nghé Scan Laser nhung & day chi xin néu ra nhitng tng dung dién hinh
nhét cua cdng nghé nay dé 1a nganh tai tao giai phiu nhu tao xuwong nhan tao v.v...

Vi du: khi c6 tai nan gay v&, hong mot phan nao d6 cua xwong ¢6 hinh dang
phtic tap nhu hop so V.v... Yéu cau dat ra la phai c6 phan xwong phu hop dé thay thé
cho phan xuwong d3 bi mat di va can phai c6 d6 chinh xé4c cao. Nguoi ta da st dung
may Scan Laser, ldy miu va dung phin mém CAD/CAM dé tao hinh dang va gia
cong tao phan xuong do6 dé ghép.

CONG NGHE THIET KE NGUGC
VA CAC UNG DUNG

IKONICA MINOLTA
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Il. Giéi thiéu Scanner Range 7

May quét miu 3D KONICA MINOLTA RANGE 7 ¢ thé sb hoa tuc thoi cac hinh
dang cua chi tiét cdng nghiép khac nhau, bao gom cac chi tiét ép dap, chi tiét may, khudn
mau, tao mau nhanh, chi tiét dac v.v... sang dir liéu sé hod 3D. Cac dir liéu s6 hoé co thé
mo6 phong maot cach chinh xéc, thé hién trén man hinh may tinh. Bang cach so sanh di liéu
quét vai dir lisu CAD 3D, ching ta ¢ thé dua ra cac bao céo do kiém mot cach nhanh
chdng dua trén phan tich sai sb tong thé, do day céac canh va sai s6 hinh dang hinh hoc; cho
phép cai thién tién do va chat lugng trong qué trinh san xuat mot cach rd rét.
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(Poc thém vé mdy do 3D CMM)

May do 3D hay con goi la
may do toa déo (Coordinate
Measuring Machine, viét tat 1a
CMM) hoat dong theo nguyén ly
dich chuyén mér dau do dé xac
dinh toa dé cdc diém trén mét bé
mat cua vdt thé. CMM thuong
thiét ké véi 4 phdn chinh: Than
mdy, Pau do, Hé théng diéu khién
(may tinh) va Phan mém do (xem
hinh).

M&y CMM c6 nhiéu ching
logi khac khac nhau vé kich ca,
thiét ké va cong nghé do. Mdy cé thé chi ¢d hé diéu khién co (Manual) hodc c6 hé diéu
khién s6 CNC/PC.

Cdac may CMM thuong dwoc st dung czé do lwong vé kich thuée, do kiém mau,
lwoc do goc, huwong hoac chiéu sdau, do chép mau hoac tgo hinh,

Céac thdng sé co ban dwoc quan tam ciia mdy la cdc hanh trinh do theo truc X,Y,Z;
do phan gidi va trong lwong vat do cua mdy. Cdc tinh nang chung cia may CMM la c6
hé thong bao vé chong va dap, kha nang Idp trinh offline, thiét ke nguroc, phan mém SPC
va bu nhiér do.

- May CMM kiéu horizon do cdc vt thé lon

Vé két cau, mdy CMM gom nhiéu logi: tay gap (artigulated arm), kiéu cau
(bridge), kiéu chia do (cantilever), kiéu gian (gantry) hay truc ngang (horizonal arm).

- Kiéu tay gap thuwong la logi may nhé cam tay, cho phép dau do xoay dat theo
nhiéeu huong khac nhau.

- Méy kiéu E:du la logi ¢6 truc do duoc lap thang ding véi mét dém ngang dat trén
2 u do. May do kiéu cau (theo truc X) giup mo rgng pham vi cua vdt thé do.

- \Gi may do kiéu chia d, truc do dwoc do boi mét két cdu dé.

- May kiéu gian co két cau khung treo trén cac u do dé c6 thé me rgng pham vi
trén cac vat duoc do. Cdac may do kiéu gian cO Cau truc twong tw nhu thiét ke Kieu cau.

- Doi Véi mdy do kiéu truc ngang, truc lap dau do dwoc dat ngang chia ra, mgt
dau gan trén gia do thang ding 0 thé dich chuyén duoc.
- May CMM cé lén kiéu gantry
Vé hé thong dau do cho mdy CMM, nguoi ta cd thé sir dung logi dau do tiép xtc

hay do diém roi rac, hé thong dau do laser, hodc camera. Méay do CMM da cam bién c6
thé dwroc trang bi mot 1Gc nhiéu hon mét cam biéen, camera hodc dau do.

(Nguon Metalex Magazine)
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