Gi61 thieu

Ung dung cong nghé chup anh cat lop (T
cho viéc kiém tra khuyet tat cac chi tiét,
san pham trong cong nghiép

TS. NGUYEN DUC MINH - Phé Vién trudng Vién Mdy va Dung cu cong nghiép (IMI)

THS. NGUYEN CHI CUONG - PGD Trung t&m Chuyén giao cdng nghé — Vién IMI

TOM TAT

Bai bao tong két cac néi dung chinh da thuc hién cua dé tai KHCN cap Bé do Vién IMI
chu tri va da bao vé thanh coéng. Pé tai cé6 tén Ung dung céng nghé chup anh cit I6p CT
cho viéc kiém tra khuyét tat cac chi tiét, san pham trong cong nghiép” véi ma so:
178.09.RD/HD-KHCN. Trong tam cua bai bao la phan tich, lam ré cac van dé trong qua
trinh thiét ké, ché tao va tich hop hé théng thiét bi nham kiém tra khuyét tat cac chi tiét,
san pham trong céng nghiép theo huéng ung dung céng nghé chup anh cat I16p CT.

1. HE THONG KIEM TRA KHUYET TAT CAC
POI TUONG TRONG CONG NGHIEP THEO
PHUONG PHAP CHUP ANH PHONG XA RT,
UNG DUNG KY THUAT CHUP ANH CAT LOP CT

Ngay nay vdi su’ phét trién vugt bac clia nganh khoa hoc
may tinh va cong nghé phan mém da tao ca sG cho viéc xay
dung cac hé théng kiém tra khuyét tat cac d6i tugng trong
cac day chuyén san xudt trong cong nghiép theo phuang
phap chup anh phdng xa RT (Radio Graphic Test), ('hg dung
k¥ thuét chup anh cat I8p CT (Computed Tomography). Cac
hé thdng vdi cau hinh nay cho phép dua ra nhiéu bic anh
phdéng xa clia vat kiém theo nhiéu I8p véi cac gdc chiéu
khac nhau thay vi chi la mot birc anh phdong xa cla vat
kiém, do d6 nang cao rat nhiéu kha nang ciing nhu @6 chinh
xac cta hé théng kiém tra.

Trong céc hé théng kiém tra theo phuaong phap RT ma
¢6 ng dung k¥ thuét chup anh cat I6p CT thi hé thdng xar
ly CT Scanner ddng vai tro chinh trong viéc quyét dinh tinh
chinh xac cla hé théng. Day la hé théng phrc tap bao gom
tUr cac thiét bi phan clrng: bo phat tia X, cac detectors, bd
truyén dong, hé thong thu nhan anh, phan mém phan tich
va x(r ly anh, phan mém nhan danh dau - nhan dang hinh
anh, phan mém tai tao anh CT...

Trong khudn khé bai béo nay s& phan tich mét s6 ndi
dung thuc hién chinh cling nhu cac két qua da dat dugc
cia nhom nghién clru cho viéc rng dung cong nghé chup
anh cét I8p CT cho kiém tra khuyét tat cac chi tiét, san
pham trong cdng nghiép.

2. HE THONG KIEM TRA KHUYET TAT
CAC CHI TIET, SAN PHAM TRONG CONG
NGHIEP UNG DUNG CONG NGHE CHUP
ANH CAT LOP CT CUA VIEN IMI

2.1. S0 d6 va nguyén ly lam viéc cua hé thong:
TU cac yéu cau ky thuat cta hé thong, nhdm nghién cliru
da dua ra sd do cau tric va nguyén ly lam viéc clia hé théng
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Hinh1: So d6 nguyén ly cua hé théng

(hinh1):

+ Cac thanh phan chinh cta hé théng:

- B phat tia X: bao gdbm nguo6n phat, 6ng phat tia, bang
mach va bd diéu khién ngudn phat tia X.

- Collimator: Ia tdm chan vdi tac dung lam manh tia X
theo ddng hinh quat, tap trung nang lugng vao dung day
detectors hinh chir L.

- B g4 ddi tugng kiém tra: d& ga d6i tugng kiém tra va
chuyén ddng theo yéu cau. Béi tugng s& dudc tinh tién theo
budc (min 13 0,5cm) trong khoang kiém tra, tai mdi budc
(I8p cat), khi dirng lai dé tién hanh chup cit I6p thi dbi
tugng sé dugc xoay lién tuc véi géc 360° quanh truc tinh
tién.

- Detectors: day detectors dudc bo tri theo hinh chir L,
bao goém 8 Detector Head Board (DH), mdi board goém 128
channel, véi do rong mdi detector 1a 0.8mm. T4t ca cac DH
nay dugc ndi ndi ti€p tGi board thu thap/x(r ly tin hiéu -
Signal Procesing Board (SP) ctia XDAS.

- XDAS (X-Ray Data Aquisition System): Ia hé thong thu
thap dif liéu X-Ray dudc st dung rong rai cho cac ing dung
X-Ray linescan. XDAS giao ti€p v&i PC qua giao dién USB2.

- PC: Bao gbm phan mém thu thap dir liéu, tai tao anh
CT va phan mém diéu khién hé théng.
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+ Nguyén ly hoat dong:

- Budc 1: Péi tugng kiém tra dugc ga vao bd ga tai vi tri
ga turc la bén ngoai khoang chup.

- Budc 2: Chuyén ddng b ga vao vi tri dé sén sang cho
qua trinh chup.

- Budc 3: Bd ga tinh tién d6i tuong kiém tra vao vij tri dé
thuc hién chup cdt I6p ddi tugng.

- Budc 4: Tai vi tri moi I6p cét, tin hiéu didu khién 'X-Ray
ON' dugc dua ra - BO phat tia X bdt dau hoat déng; B6 ga
doi tugng ti€én hanh xoay lién tuc d6i tugng mot goc 360°.
Tai mdi gdc chiéu (gid tri cua goc chidu 6 1a dugc thiét 1ap
trén phan mém) tién hanh thu thap anh birc xa clia hudng
chiéu thudc I8p cat d6 cua ddi tugng. Nhu' vay tai mdi I16p
cdt sé thu dudc nhiéu anh birc xa clia I8p dd. Cac anh bic
xa nay dugc truyén sang PC d&€ phan mém tién hanh xtr ly,
tai tao anh CT.

Khi d6i tugng da dugc xoay hét goc 360° va qua trinh
thu thdp céc anh blrc xa cla I8p cdt hién tai két thic, tin
hiéu diéu khién 'X-Ray OFF' dudc dua ra; B phat tia X dugc
dirng hoat dong.

- Budc 5: Bo ga tinh tién thém 01 budc (do dai cla 01
budc nay ¢ thé dugc diéu chinh, ngadm dinh 1a 0,5 cm),
toan bo qua trinh dugc Idp lai nhu budc 4.

- Budc 6: Khi hét chiéu dai kiém tra(chiéu dai déi tugng),
thodt khdi qua trinh chup cét 18p.

- Budc 7: Toan bd céc anh céc I16p cat (2D) cua dai
tugng dudc hién thj trén man hinh.

- Budc 8: B ga dua d6i tugng kiém ra vi tri & budc 1.
Chu ky lam viéc két thuc.

2.2. Thiét ké ky thuat cua hé théng:

2.2.1. Phén két cu co khi, b6 ngudn phét, diéu khién tia X:

Thiét k&, xay dung trén cd s phat trién tir may soi
hanh ly Dynavision 400A cta hang Control Screening. May

€6 cac thong s6 chinh nhu sau:

- Chuyén déi tugng soi bang béng tai.

- Khoang chiéu: rong 64 cm; cao 38 cm.

- Ngudn phat tia X: maximum 90 kv, van hanh & 85 kv.
Cudng d6 cho 01 [an kiém 0.1 mR.

- Hinh dang tia: fan beam.

- BG tri detectors: hinh L.

2.2.2. B6 g& déi tuong kiém tra:

Bd ga déi tugng, chi tiét kiém tra da dudc thiét ké,
ché tao tai Vién IMI, dap 'ng cac yéu cau cd ban sau:

+ Chuyén ddng tinh tién d6i tugng theo phuong doc
budng chiéu (vudng gdc vdi chum tia).

+ C6 cd ciu xoay d6i tugng kiém tra 3600 quanh truc
chuyén dbng doc.

+ Toan bd bd ga d6i tugng kiém tra dudc diéu khién tu
dong qua may tinh, cac thong so trang thai dugc tra vé may
tinh. Vi du nhu': vi tri theo phudng tinh tién ctia mdi I6p cit
va goc xoay cua ddi tugng khi thuc hién chup anh blc xa
ctiia mot phép chiéu.

Bd ga déi tuong kiém tra bao gébm cac thanh phan ch
yéu nhu:

- 02 ddng cd ba pha + hdp s& dé thuc hién cac chuyén
dong tinh tién va chuyén déng xoay.

- 02 Limit switch @@ gi6i han chuyén dong.

- 01 Encoder gén vao truc dong cd xoay dé |dy thdng s
goc xoay hién thgi clia déi tugng.

- 01 t0 dién diéu khién véi hai ch& d6 “tay” va “tu dong”.

- Piéu khién tu ddng qua may tinh PC dua trén 01 card
da chirc ndng PCI-1711 Advantech.

- Phan mém diéu khién trén PC.

* Pigu khién ngudn phat tia X va bd ga déi tugng kiém
tra qua may tinh PC:

Viéc diéu khién tu ddng bd ga ddi tugng kiém tra va
nguodn phat tia X may Dynavision 400A
dugc diéu khién bang phan mém trén
may tinh PC, thong qua card PCI-
1711. BE€ thuc hién dugc viéc nay,
nhom nghién clru da thiét k€, ché tao
. mach diéu khién, ghép néi vdi card
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khién ctia hé théng (hinh 2). Trong dé
cac dia chi vao/ra nhu sau:
+ D00 - diéu khién chiéu tién dong

cd tinh tién.

B il N e
2 om + D02 - diéu khién chiéu lui dong
on - _ ocom  COtinh tién.
s B + D04 - diéu khién dong cd xoay.
T |:. + D06 - didu khién ON/OFF ngudn
phat tia X.
+ DO8 - diéu khién hudng chay
N I“-’ st bang tai.
+ D10 - diéu khién ON/OFF chay
bang tai.
: m * Module phan mém diéu khién bd
o ga d6i tugng kiém tra: dudc xay dung

Hinh2: So dé mach ghép néi vdi card PCI-1711

trén cd sd sir dung thiét bi card da
néng PCI-1711va cdng cu phat trién
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Dinh vi d6i tuong kiém tra vao bo gé
Dt bo truyén dong vao diing VT

F:
Kiém tra cdc cif
an todn,
START

| “Read port1” fromCard PCI 1711 |

KET THUC

Get Limit Right value

trién SDK cuia hang Electron Tubes Limited.
2.2.4. Cac module phdn mém khac:
+ Module phan mém x(r ly di¥ liéu, tai tao anh CT:
Do qua trinh thu thap, x(r ly di liéu X-Ray va
tai tao anh CT la khau quan trong, cot yéu nhat
doi vGi hé thdng CT Scanner nén nhom nghién
clru d3 tp trung nghién clru, tim hiéu cac thut
toan tai tao anh CT dang dugc st dung trén thé

F

gidi, dac biét quan tam tGi kha nang ap dung cho

False
Limit Right

“Write Command2” to Card PCI 1711
Start Chuyén dong “Lui” d6i tuong

|—>| bai toan kiém tra khuyét tit cac chi tiét, san pham

True

“Write Command21” to Card PCI 1711
Stop Chuyén dong “Lbi” d6i tugng

Sl
pa

“Write Command1” to Card PCI 1711
Start Chuyén dong “Tién” d6i tugng

—

“Read port2” fromCard PCI 1711
Get Limit Left value

v
@ True
L False
Ghi lai anh
clia 16p cit

Stop Chuyén dong “Tién” d6i tugng

“Write Command11” to Card PCI 1711
Stop Chuyén dong “Tién” d6i tuong \L
HIEN THI KET QUA
CUA TUNG LOP CAT
True
| “Write Command1 1” to Card PCT 1711 | KET THOC

trong cong nghiép. Két qua, nhdm nghién clu da
xay dung dugc thuat toan tai tao anh CT cho bai
toan kiém tra khuyét tat trén cd sd “thudt toan
chiéu loc ngugc”.

+ Module phan mém diéu khién chu trinh
chung cua hé théng:

Qua qua trinh nghién clry, thiét k&, ché tao va
xay dung cac module cla hé thdng (phan cling
va phan mém), nhom nghién cru da dua ra dugc
chu trinh diéu khién chung cua toan hé théng.
P&y |a cd s@ dé xay dung dugc phan diéu khién
ddng bd ca hé thdng. Chu trinh nay dudc thé hién
G hinh 3.

3. QUA TRINH TICH HOP, THU

START XRG

“Write Command3” to Card PCT 1711
Start Chuyén dong “Xoay” d6i tugng

“Read port3”
From card PCI1711
Get Encoder value

NGHIEM VA DANH GIA KET QUA
HOAT DONG CUA HE THONG

, ‘

Read Xray Data
From card XDAS

Sau khi d3 tich hgp hoan chinh toan bo hé
thdng, nhém nghién clfru da ti€n hanh chay thlr
nghiém va ti€n hanh danh gid mot s6 chirc nang

“Write Command31” to Card PCI 1711
Stop Chuyén dong “Xoay” d6i tuong

*)Write Xray Data to Disk|
(dir liéu d6i véi timg géc
xoay clia d6i tugng)

cd ban cua hé théng nhu:
+ D06 chinh xac trong hoat dong cla bd truyén

Read Xray Data from Disk
'€&~| Thyc hién t4 tao lai anh ciia timg
16p tix dit liéu chia cdc géc chiéu
da dugc ghi & (*

Hinh3: Chu trinh diéu khién chung toan bé hé théng kiém tra khuyét tat san

phadm bang tia X, tng dung céng nghé chup cét Idp CT

SDK cla hang Advantech-Taiwan.

2.2.3. Hé thdng thu nhén dir liéu X-ray:

Nhom nghién cltu da Iua chon hé thdng XDAS (X-Ray
Data Acquisition System) cla hang Electron Tubes Limited
— UK 1am cd s§ dé xay dung hé thdng thu thap dit liéu X-
Ray.

Cac thong s0 ky thuat ctia hé thdng XDAS:

- Thai gian tich phan: tir 10 s dén 100 s - Dimensions:
DH (101 x 110 mm); SP (101 x 122 mm)

- Ty |é signal / noise: > 10000:1 - Non - linearity: <0.1 %

- Toc do quét: max 20 kHz - Detetor pitch: 0.8 mm hodc
1.6 mm

- Dual energy option - Interface: RS 485, max 9600
Baud

- Detector type: Scintillator type - Power suply: + 5V
and +12V

- Data: 16 bit

* Module phan mém thu thap dir liéu X-Ray: dugc xay
dung trén cd sd sir dung thié€t bi XDAS-USB va cong cu phat
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ddng dé ga d6i tugng, chi tiét kiém tra.

+ Chirc nang thu nhan di liéu X-Ray va kha
nang thé hién sy hap thu ndng lugng tia X (khéc
nhau ddi vdi cac loai vat liéu khac nhau hodc vdi
d6 day mong khac nhau cla déi tugng).

+ Chic ndng chup va tai cdu tric anh cit I3p CT.

* Panh giad chung vé cac két qua th{r nghiém:

Cac két qua cta qua trinh thdr nghiém cho thdy, toan bo
hé thong vé cd ban la da dap (ng dugc yéu cau dat ra cua
bai toan, tic 13 “chup cit d6i tuong kiém tra theo nhiéu I6p
dé ¢ dudgc hinh anh cuta tirng 1at ct, phuc vu viéc danh
gia khuyét tat ctia déi tugng”.

4. KET LUAN

Bai bao da téng két lai cac ndi dung chinh trong qua
trinh thuc hién dé tai 178.09.RD/KH-CN. Trong do, trong
tam la phan tich, lam rdo qua trinh thiét k€, xay dung hé
théng kiém tra khuyét tat véi d6i tugng la cac chi tiét, san
pham trong cong nghiép theo phucng phap (thg dung céng
nghé chup cét I8p CT. V3i cac két qua da dat dugc trong
qua trinh thir nghiém, khang dinh, nhém nghién ciu da giai
quyét thanh cong cac van dé cla bai toan dat ra. Pay la co
s@ dé& c6 thé tién hanh thuong mai hda san pham va xa han
|a phat trién nhém san pham cuing loai, trén cd sé (ing dung
c6ng nghé chup cat I6p CT, s dung tia X.«



