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Cong nghé huynh quang tir ldu da dwoc sir dung dé soi chiéu kiém tra bing tia X cho cac ddi twong trong
y té, cong nghiép. Véi su phat trién ciia cong nghé théng tin va ky thuit sd, cac phép chiéu huynh quang
ngay nay c6 thé s6 hoa dé tao ra phwong phap chup anh birc xa k¥ thuit s6. Nghién ctru nay dé cap dén
viée thiét ké ché tao va thir nghiém hé ghi nhan anh birc xa k¥ thuét s6 bang phwong phip huynh quang
dwa trén cac thiét bi va vat tw sin c6 nhung chwa tirng dwogc ding cho muc dich nay, sau dé danh gia kha
ning dap wng ciia hé khi dwa vao sir dung dua theo cac yéu ciu ciia tiéu chuin ASTM E2597 (Standard
Practice for Manufacturing Characterization of Digital Detector Arrays) bao gom d¢ phan giai khong
gian, ty 1¢ tin hi¢u - nhiéu, hidu suit, dd nhay twong phan va dai bé day dic trung cia vt liéu [1]. Trong
qua trinh danh gia cac diic tinh k§ thuit, nhém nghién ciru dong thoi ciing xiy dung dwoc cic dwdng cong

dic trung twong vng ciia hé thiét bi.

Tir khod: hupnh quang ky thudt sé, nhiéu, sé héa, ty Ié twong phdn - nhiéu.

Chi sé phén loai 2.3

Researching and testing the digital
fluoroscopic system for industrial radiography

Summary

Fluorescence technology has long been used
for screening X-ray to test subjects in medical
and industrial sectors. With the development of
technology, fluorescent images can now be digitized
to create imaging digital radiation. This study aims
to create a successful prototype of radiation imaging
systems and digital fluorescence test to assess a
number of technical characteristics according to
ASTM E2597, including spatial resolution, signal-
noise ratio, efficiency, contrast sensitivity and specific
thickness range of the material [1]. In the process of
evaluating these technical characteristics, the team
has also built the corresponding characteristic curves
of the device system.

Keywords: contrast-to-noise ratio, digital fluoroscopic,
digitization, noise.
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pat van de

K§ thuat chup anh phong xa trong cong nghiép
(RT) 1a mot trong nhirng phuong phap kiém tra
khéng pha huy (NDT) duoc sir dung pho bién dé
kiém soat cht lugng do kha ning phat hién vj tri
va kich thudc cua cac khuyét tat bén trong nhiéu
ddi tuong khac nhau nhu: méi han, vat dac, vat
can, vatren, bo mach dién tir, composite, bé tong,
g0... Cac wu diém vuot trdi ciia phuong phéap nay
14 kiém tra nhanh, do chinh x4c cao, it anh huong
dén qua trinh san xuét; kiém tra dugc nhiéu loai
dbi tuong c6 hinh dang phu’c tap, cac vi tri khong
thé tiép xtic truc tiép; két qua kiém tra co thé luu
lai lau dai [2]. Nguyén 1y cua phuong phap nay
la str dung chum tia buc xa (phat ra tor may phat
tia X hodc cic ngudn phong xa) chiéu vao dbi
tuong can kiém tra, loai tia nay c6 kha ning dam
xuyén manh va gy ion hoa moi truong ma né di
qua. Do bi ion héa ma nang Iuwgng va cuong d6
chum tia bi suy giam, muc dg suy glam chu yéu
phu thudc vao ban chat cta vét chat cdu thanh
moi truong ma buc xa di qua (mat dd, nguyén tur
khéi...). Chum tia di vao ddi twong duoc coi la
dong nhat, néu trong ddi tugng kiém tra ton tai
cac vung co6 su khac biét vé vat chit s& dan dén
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su khac biét vé nang lugng va cuong do cia chum tia
di ra. Sir dung thiét bi c6 kha niang ghi nhan su khac
biét nay s& c6 duoc thong tin phan anh ciu tric bén
trong dbi twong kiém tra, thong tin thuong dugc bicu
dién dudi dang hinh anh (hinh 1).
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Hinh 1: nguyén ly cia phuong phap RT

Phuong phép ghi nhan anh chup btc xa truyén
thong van duoc st dung phd bién hién nay la dung
phim X-quang. Tuy nhién, cac han ché co ban cua viéc
sir dung phim truyén thong la: phim X-quang khong
thé tai str dung, phai c6 co so ha tang 16n dé xtr 1y va
luu trit phim sau chup, viéc xu Iy phim doi hoi st dung
héa chét doc hai, hinh anh trén phim bi hong theo thoi
gian, viéc giai doan anh trén phim phu thudc nhidu vao
yéu td chi quan cta con ngudi va khé khan trong viée
tu dong hoa cong viée. Véi su tién bo cta khoa hoc,
cac han ché néu trén da dugc giai quyét khi sir dung
cac cong nghé ghi nhan va giai doan anh chup buc xa
k¥ thuat sd.

Thiét ké, ché tao hé thiét bi

Trén co sé nghién ctru cac yéu cau ddi voi hé chup
anh birc xa huynh quang k§ thuét s6, chiing t6i d thiét
ké, ché tao va lap rap cac khdi chirc ning cdu thanh hé
ghi nhan anh chyp buc xa g(‘”)m céc khéi co ban duge
miéu ta ¢ hinh 2.
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Hinh 2: so d6 khéi ciia hé ghi nhén dnh chup birc xa huynh quang k§ thudt sé
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V6 thiét bi: ché tao bang hop kim nhom, co tac
dung chira va bao vé toan bo cac khdi chic ning con
lai. Mot sb vi tri duoc gia ¢b che chian béng chi dé can
tia birc xa tac dong dén cac khdi chirc ning bén trong.

Khéi ghi nhdn tia bike xa: bao gdm man huynh quang
¢6 tac dung chuyén d6i tia birc xa thanh anh sang nhin
thiy, loai man van thuong dugc sir dung trong bia ting
quang dé chup anh phong xa. Phia sau la mot camera
CCD c6 kich thude tam cam bién rong nham lam giam
khoang cach giira camera va man huynh quang dé giam
t6n that tin hiéu. Gitra man huynh quang va camera la
tam guong phan xa dé chuyén huéng anh sang léch di
90° s0 v&i chum tia bire xa dé tranh tia birc xa truc tiép
dén camera s& 1am hong camera, guong phan xa & bé
mit thir nhat dé loai bo hién twong nhoe anh do khuc
xa 4nh sang khi di qua hai mit phan xa gan nhau. Phia
trude ngay sat camera c6 thé dit tang cuong thém tim
kinh chi vudng goc v6i chum sang dén camera dé hap
thu tia tan xa khong cho dén camera, do céc tia tan xa
nay sé& tac dong vao tim cam bién ctia camera tao ra tin
hiéu nhiéu trén anh ghi nhan dugc.

Khéi két néi va diéu khién: dic thi co ban cta hé
ghi nhan anh chup birc xa k¥ thuéat s6 1a tin hiéu buc
xa di ra tir d6i tuong kiém tra dugc ghi nhan va chuyén
dbi thanh tin hiéu sb dé dua vao may tinh, trong may
tinh dugc cai dit phan mém tuong thich dé ghi nhan tin
hiéu. Ban chét hinh anh gdc ghi nhan bai camera CCD
theo phdn mém cua nha san xuit khong du chit luong
(ty s6 tin hiéu/nhiéu thdp c& vai chuc) dé dap tng yéu
cau trong chup anh btic xa cong nghiép, do vay khoi
chirc nang nay c6 tic dung diéu khién hoat dong ciia
camera, két ndi dua tin hiéu vao may tinh va két hop
v6i phan mém ghi nhan anh 4p dung thuit toan “cong”
anh dé tao ra anh den trang dat 16 bit va ty 1¢ tin hiéu/
nhiéu (c& hang trim) cao gip nhiéu 1an so véi anh goc.
Khéi chirc ndng nay phit hop véi yéu cau cua tiéu chuan
ASTM E2339 (Standard Practice for Digital Imaging
and Communication in Nondestructive Evaluation -
DICONDE) [3].

Dé danh gia cac thong sb ky thuat cua thiét bi ché
tao ra hién nay chua c6 tiéu chuan ap dung cho doi
tuong huynh quang k¥ thuat sb, tuy nhién c6 thé s
dung tiéu chuan ASTM E2597/2597M-2014 1a tiéu
chuén dé danh gia cac thiét bi ghi nhan anh chup birc
xa k¥ thuat s6 dung detector s hoa dang day (con goi
1a k§ thuat DDA), trong d6 c6 cac thong sé quan trong
can do dbi véi hé huynh quang k thuét s6 1a: d6 phan
giai khong gian co ban ndi suy cuia detetor (iSRbdetecter),
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ty s6 tin hiéu - nhidu cua detector (dASNRn) va hiéu
sudt cua detector (ASNRn tai mic liéu chiéu 1 mGy),
ty s6 tuong phan - nhiéu (CNR), d6 nhay twong phan
dat dugc (CSa) va dai bé day dic trung cua vat liéu
(STMR).

Cac trang thiét bi va dung cu duoc stt dung cho muc
dich kiém tra, danh gia cac thong s6, dac tinh k¥ thuat
va xdy dung cac duong cong dic trung cua thiét bi
[1] bao gém: may phat tia X c6 dién ap cuc dai 300
kV; IQI duplex theo tiéu chuan ASTM E2002; IQI day
theo tiéu chuan ASTM E747-04; budng ion hoa do liéu
va suét liéu ctia may phat; cac loai phin loc bang vat
liéu: nhom (30 mm, 40 mm), df”)ng (0,5 mm, 3 mm,
8 mm, 16 mm) va thép (10 mm); mau bac theo ti¢u
chuan ASTM E2597; miu chuan phuc vy dio tao RT
(bd KIT) theo tiéu chuan ASTM; bo chuan tryc chum
tia bang kim loai chi.

Két qua va thao luan

Phan chiéu chup thuc nghiém gdm 2 néi dung chinh
la: chiéu chup thyc nghiém dé phan tich, danh gia chat
luong hé huynh quang k¥ thuat s6 dua theo tiéu chuan
ASTM E2597; chiéu chup thuc nghiém mau chuén sén
¢6 tai Trung tim Panh gia khong pha huty dé phan tich
két qua, danh gia va so sanh két qua voi phuong phap
dung phim truyén thong.

Do do phan gidi khong gian co bdan ndi suy cua
thiét bj (iSRb“r)

Tir anh chyp IQI duplex va sir dung phin mém phan
tich, giai doan anh dé tinh toan gia tri iSRb%“*", ching
t6i thu dugc két qua nhu hinh 3.

3b: anh phong dai tin hiéu ciia mgt
cap day 101 dé do tin hiéu va tinh %
chiéu sdu cila tin hiéu viing khoang
cdch hai day. % chiéu sau =
100.559 (1)

Hinh 3: anh chup 101 va cach tinh %
chiéu sau cia tin hiéu khoang cach
hai ddy 101
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Thyce hién cac phép do % chiéu sau tin hiéu cho
ting cdp day va ap dung cong thirc (1) ta thu duogc sb
lidu téng hop trong bang 1.

Béng 1: bang s6 liéu do % chiéu sau ciia hé huynh quang

Thies6 i B C K]](]E’lflg cach cac| % cﬂhiéu
day (um) sdu
1 18217 | 18284 | 30996 800 69,84
2 21881 | 21661 | 30484 630 40,02
3 25616 | 25401 31104 500 21,94
4 28687 | 27938 | 31202 400 10,52
5 30817 31073 | 32414 320 4.75

Tt s6 liéu thu duoc & trén, xay dung dd thi mo ta sy
tuong quan ctia % chiéu sau ranh véi khoang cach cac
day kép trong IQI (hinh 4).
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Hinh 4: do thi iSRB*“" ciia h¢ huynh quang

Tir ham hoi quy thu duoc, thay gia tri % chiéu sau
la 20% ta tinh dugc gia trj iSRbder |3 ~ 488 pum. Gia
tri ndy so sdnh v&i gia tri néu trong bang 2 cua tiéu
chuin ASTM E2597 sé& twong tng v6i mirc chit luong
3. Pay la muc chat lugng & dai thap, nhung khong phai
1a thap nhat. Piéu d6 ching to, thiét bi huynh quang
van c6 thé dap tng dugc mot s6 nhu cu nhét dinh,
khong doi hoi yéu cau qua cao khi kiém tra RT véi cac
dbi trong dac biét. Vé 1y thuyét, dd phan giai khong
gian cua thiét bi nay hoan toan c6 thé ting 1én trong
truong hop st dung man huynh quang c6 bé day mong
hon, béi vi d6 nhoe ¢ hitu cia man huynh quang phu
thuoc vao bé day cuia ching. Trong thi nghiém nay,
man huynh quang sir dung c6 bé day trung binh trén
400 um, do han ché vé kinh phi mua sdm vt tu nén
chua thir nghiém duge ddi véi cac man huynh quang
¢6 bé day khac nhau.

34
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Do ty 56 tin higu - nhiéu (SNR) va hiéu sudt ciia
thiét bj (dSNR & liéu chiéu 1 mGy)

Po 1 56 tin hiéu - nhiéu SNR:

Tir anh chup mau bac bang thép c¢6 bé day khac
nhau vo6i thoi gian chup tuong tng la 4s, 16s, 64s. St
dung phan mém phan tich va giai doan anh, ta do gia
tri SNR trén timg bac & mdi anh va két qua dugc thé
hién & bang 2.

Bdng 2: 56 liéu do gid tri SNR theo bé day thép chup ¢ 160 kV-5 mA

V0i cdc thoi gian khdc nhau twong g 4s, 16s, 64s

- SNR
BE day (mm) 4s 165 645
125 32 30 32
25 52 48 56
5,0 101 127 168
75 62 75 81
10,0 37 £ 47
12,5 33 39 46

T 56 ligu do dugc & trén, ta vé duge do thi minh
hoa moi quan hé gitra SNR va bé day vat li¢u (hinh 5).

180 4
SNR. A
160 4
140
120
——15
100
—u—16s
80 - ——6ds
50 4
0 1
20 2
Bé day (mm)
1] T T T T T T 1
0 2 4 ] 8 10 12 14

Hinh 5: do thi SNR theo bé day vit liéu Fe - 160 kV-5 mA

D6 thi cho thy, gia tri SNR cao nhit & bé day
khoang 5 mm dbi v6i thép. Két qua nay phu hop voi
két qua tinh SMTR & phan sau. Piéu d6 chimng to két
qua phép do trong thuc nghiém co6 do 1ap lai trong cac
ché do chiéu chup khac nhau.

Do hiéu sudt ctia thiét bi dSNRn:
Trudc tién, ta do suat liéu nhan duoc boi may phat

tia X ¢ khoang cach 1,2 m ¢6 tim loc véi timg kV khac
nhau. Suét lidu nhan duoc thé hién trong bang 3.
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Bdng 3: 56 liéu do sudt liéu cia thiét bi X-ray

grp | DUAP | Dong | Suatlien | Khoang |,
(kV) phit (mA) | (mGy/h) cich (mm)

1| 160 5 81,0 1200 | 10mmFe

2 | 220 5 1298 1200 | 8mmCu

Trén co s& suét lidu nhan duoc véi mdi phép chup,
ta thu dugc cac anh tuong tng v6i lidu chiéu, sau d6 sir
dung phan mém phan tich do dac trén 5 ving cua mdi
btrc anh (xem hinh 6).
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Hinh 6: chon 5 vimg ciia danh chup bang hé huynh quang d@é do gid tri d xdm

va nhieu trén cdc vung

Hiéu suét cua thiét bi - dSNRn ¢ 220 kV va 160 kV
theo cac liéu chiéu khac nhau duoc thé hién trong hai

bang 4 va 5.

Bang 4: $6 liéu dSNRn 0 220 kV, dung phin loc 8 mm Cu cia hé huynh quang
Tén dSNR, Canbic2
anh | Vingl | Vimgl | Vimg3 | Vimgd | Vimgs ];’fff lieu chiéu

Al | ume | amso | seras | 25636 | 1337 | ;3639 | 038
Anh2 1679,62 30433 38489 258.55 13282 392,04 030
Anh3 199521 48156 39564 254.84 126,50 630,73 081
Anhd4 | 225701 304,53 410,62 269,00 141,62 716,56 1.00
Awns | 21478 | 49790 | 39618 | 26475 | 14079 | 702,88 i

Bdng 5: 56 liéu dSNR ¢ 160 kV, dung phin loc 10 mm Fe cua hé huynh quang

Tén dSNR, Cinbic2

ih [ Vingl | Vimg? | Ving3 | Vingd | Vings | Trung bink | iéu chiéu
Aml | 11566 | 48901 | 3638 | 152 | 138 | 012 | 030
Am2 | 10628 | 48152 | 37822 | 25413 | 168 | 52935 | 050
Am3 | 1668 | s1227 | 40324 | 25601 | 13079 | 090 | 100
Amd | 258 | STI80 | 40665 | 27536 | 13504 | &3 | 110
AmS | 300886 | 61330 | 45179 | 32285 | 4817 | %08% | 118

Qua s6 liéu trén, ta thu duoc dd thi quan h¢ gitra
dSNRn va cin bac 2 cia liéu chiéu nhu sau (hinh 7).
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Hinh 7: d6 thi dSNRn ciia h¢ hupnh quang ky thudt sé

Thay gia tri lidu chiéu bang 1 mGy vao ham
trén, ta thu dugc gia tri hiéu sudt cua thiét bi (1a
gia tri dSNRn tai liéu chiéu 1 mGy) tai mérc ning
luong 160 kV = 609,8 va tai mic nang luwong 220
kV =716,56. So vdi gia tri néu trong bang 2 cua tiéu
chuin ASTM E2597 thi hé huynh quang dat murc chat
lwong 11. Gia tri nay ching té chat lugng cua hé huynh
quang & muc trung binh khé, c¢6 thé chap nhan dugc
trong nhiéu phép kiém tra NDT khong yéu cau quéa
khat khe vé chat luong (chang han phép kiém tra cac
duong dng ap luc). Mirc chat luong nay s& dat cao hon
khi sir dung trong thyc té, boi anh chyp khi kiém tra
chat lugng ciia h¢ thiét bj khong sir dung bat ky cong
cu loc nang cao chét lugng hinh anh nao [1]. Nhung
trong thuc té sir dung, cac anh sau khi ghi nhan s&
duge xtr Iy boi cac cong cu loc bang phan mém xir 1y
anh (phan mém phu hop véi tiéu chuan ASTM E2339)
trude khi tién hanh giai doan.

Do dj nhay twong phan dat dwgc (CS)

Str dung anh chup mau bac c6 bé day mdi bac khac
nhau, trén mdi bac co ranh voi do sau 5% trén tong bé
day ranh. Dung phan mém Isee dé do gi4 tri do den
(GV), ty sb tuong phan - nhiéu (CNR), d6 nhay tuong
phan dat dugc (CS,) cua 3 vung trén moi bac (xem
hinh 8).

e i bage Mose Mix

N FMu&a | 0la EL R EEE EEE

Hinh 8: chon 3 vung trén anh chup mau béc va do gid tri do xam tai cac viing

Két qua do duoc bai cac anh chup c6 thoi gian ghi
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nhan tuong ng 4s, 16s, 64s thé thién trong bang 6(a),
6(b), 6(c).
Béng 6: 56 ligu GV, CNR (5%) va CS, cua hé véi thoi gian ghi nhdn
(a) 4s; (b) 16s; (c) 64s

Bac sé GV trén miu bic Nhiéu cs,

) Vitngl | Viing2 | Viing 3 | Viing1 | Vitng 3

1 59950 | 77280 | 53550 1526 1727 0.39

2 33560 | 47450 | 29840 370 914 0.28

3 13460 | 20880 13560 418 428 0.28

4 6990 11090 7494 285 295 0.37

5 4175 6222 4090 176 175 0.42

6 2952 4211 2677 149 149 0.53

(@

Bac s GV trén mau bac Nhiéu CNR CSa
N Viingl | Viing2 | Viing 3 | Viing1 | Viing 3 (3%)

1 32690 | 46473 | 30976 | 587 595 24,82 0.20

2 20053 | 27654 | 18602 249 253 33,22 0.15

3 7093 | 10272 | 5652 125 111 33,10 0.15

4 4115 5718 3314 96 90 21,51 0,23

5 3111 4128 2663 84 70 16,14 0.31

6 1857 | 2671 1627 68 69 13,63 0.37

(b)

.z GV trén mau bic Nhiéu CNR

Bac so n - = > - Cs,
Vimmgl | Vitng 2 | Vitng3 | Ving1 | Vitng 3 | (5%)

1 32142 | 46486 | 31172 562 593 25.71 0.19

2 19901 | 27608 | 17954 | 239 229 37.12 0.13

3 6736 10319 5653 108 104 38.90 0.13

4 3171 4954 2203 93 97 22,92 0.22

5 2839 | 3601 2247 102 104 11,14 0.45

6 1678 | 2225 1206 129 110 6.63 0.75

(©

Gia tri CS, trung binh cua 6 bac trén mdi mau bac
& thoi gian chiéu 4s 12 0,38; 6 16s 13 0,24 va ¢ 64s 1a
0,31.

Tur cac 6 lidu trén, co thé v& dd thi biéu dién quan
h¢ gitta CS_ va bé day cua vat li¢u thép carbon nhu
hinh 9.
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Hinh 9: do thi CS, ciia hé huynh quang ky thudt sé tai 160 kV-5 mA-Fe
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Qua do thi cho thay, gia tri d6 nhay tuong phin
dat duoc tot nhit & ving bé day khoang tir 2,5 dén 5
mm. Két qua nay phi hop véi phép do SNR va SMTR,
chtng to rang cac két qua thuc nghiém cé do lap lai
nhiéu 14n & céc ché do do khac nhau.

Gia tri CS, ¢ ché d6 phat 160 kV, thoi gian chiéu 4s
bang 0,38 tuong tmg v4i muc chat lugng 9-10 trong
bang 2 ciia tiéu chuan ASTM E2597. Day la mirc chat
lwong & dai trén trung binh theo tiéu chuin nay. Két
qua nay ciing cho thiy rang, ddi véi cac phép kiém
tra NDT can do nhay twong phan twong ddi tot thi hé
huynh quang k¥ thuat s6 c6 thé 1a Iya chon hop 1y.

Do dii bé day dic trung ciia vit liéu (SMTR) va
phan loai

SMTR dugc xac dinh va phéan loai dua vao két qua
phan tich anh chup béi mau bac ¢ cac bé day khac
nhau, ¢ day ta xac dinh SMTR cua h¢ vdi vat liéu thép
carbon.

Hinh 10: hinh dnh do gid tri SNR dé xdc dinh SMRT ciia thiét b

Két qua thuc nghiém khi do gia tri SNR trén hinh
anh cta mau bac thu dugc dé lam cin clr x4c dinh
SMTR cua thiét bi di véi vat lidu thép carbon. Gia tri
GV ciia bac mong nhat duoc dit bang khoang 80% gia
tri bao hoa (80% cua gia tri 255 ddi v6i anh 8 bit), do
nhay ap dung cho phép chup 1a 2%. Gia tri SNR & bac
day nhat dap Gmg yéu cau la phai dat gia tri toi thiéu
250 do duoc 1a 255, twong Gmg véi bac c6 bé day 1a 5
mm. Gia tri do va yéu cau can dat chi ra trong bang
7. Phép do trén khi duoc dua gid tri iSRb vao dé tinh
SNRn s€ thu dugc gia tri SNRn 1a 46,1. Gia tri nay la
can ctr dé xép hé huynh quang vao muc chét luong
DDA 11 theo tiéu chuan ASTM E2446.

Bang 7: gida tri SMTR ddi véi thép ciia hé huynh quang ky thudt sé

Bé day bic lom

PO nhay
(%)

GV bac mong
NhAat/GV bao hoa (%)

SNR yéu cau cho
DPac 16n nhat

nhit dat yéu ciu
()

N

79,89

250

5.0
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V6i gia tri SMTR bang 5 mm phu hop véi két qua
ctia cac phép do SNR va CSa trude do, mire chat luong
twong ung ma hé huynh quang dat dugc theo bang 2
clia tiéu chuan ASTM E2597 1a 4. Mirc chét lugng nay
nam trong ving chat lugng twong dbi thap cua ky thuat
DDA. Diéu nay chi ra rang, hé huynh quang s& khong
phai 13 Iya chon tbt dé kiém tra cac ddi tuong c6 bé
day thay dbi.

Ddnh gid chung vé chit lwong ciia hé hupnh
quang

Téng hop cac két qua do dé danh gia cac thong sb
chi thi chat lugng anh thu dugc ctia hé huynh quang k¥
thuat sé ap dung theo tiéu chuan ASTM E2597 dugc
chi ra trong bang 8.

Bdng 8: chi s6 chét hrong va logi ciia hé hupnh quang ky thudt sé
cs,

Gia tri Chi si

Thing s6 Pon vi Piéu kién dat dwgc | chithrgng
| SR pydeector Lum 220 kV, khéng phin loc 486 3
CSa % 160 KV, miu bic, 45 0,38 9-10
Flign sudt (dSNRn 160 KV, 10 mm Fe 6098 11
& 1 mGvy)
SMTR mm 160 kV, 45, SNR = 250 5 a
Phin loai SNRn = 43 46,1 DDA IIT

Céc gia tri chi thi mirc chét luong ciia hé huynh
quang cin cir theo tiéu chuin ASTM E2597 cho théy,
hé huynh quang k¥ thuat sé do nhém nghién ctru ché
tao va thir nghiém dat cac chi ti€u sau:

Chat luong nam trong dai chit lugng c6 thé st dung
duoc d6i voi chi tiéu chat lwong cho hé DDA.

Miic chit lugng cua CS, va dSNRn nam trong ving
trén trung binh, bai theo ASTM E2597 thi tir mirc chét
lwong 15 tro 1én 1a cao, va phuong phap danh gia duoc
ap dung c6 thay dbi. Trong khi cac gia tri ciia hé huynh
quang dat dugc tuong ung ddi véi CS, nam trong
khoang chét lugng giita 9 va 10, con dSNRn 1a 11.

V6i muc chat luong dat dugc, hé huynh quang k¥
thuat s6 thé hién kha ning c6 thé dap tmg ddi véi cac
yéu cau kiém tra RT thong thudng trong cong nghiép,
hodc cac ung dung trong soi kiém tra bo mach dién
ttr, soi kiém tra linh kién, soi kiém tra vat dtc thong
thuong... Pidu nay mé ra trién vong ap dung san pham
trong thuc té vi dap tng duogc yéu cau vé mit ki thuat
dbi voi cac phép kiém tra RT.

Sit dung hé huynh quang ky thudt sé chup va
ddnh gid mét sé méu trong b KIT RT

Nham dénh gia thuc té hon vé kha ning ap dung cua
hé huynh quang k¥ thuat so trong kiém tra RT thong
thuong, nghién ciru da sir dung mot s6 mau trong bo
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Khoa hoc Ky thuat va Céng nghé

KIT RT dé kiém tra va d6i chimg v6i phuong phap
chup phim thong thuong. Cac mau trong bd KIT nay
c6 chira khuyét tat voi kich thude va hinh dang biét
tredc mot cach chinh xac. Viéc chup b::fmg ky thuat RT
dé kiém tra va giai doan khuyét tat trén 2 mau sd 6
va s6 10 duoc thuc hién véi phim thong thuong va
bang hé huynh quang k¥ thuat s6. Két qua cho thay,
hé huynh quang hoan toan c6 thé sir dung dé chup vat
liéu thép va cho anh véi do nhay phat hién phu hop yéu
cau trong tiéu chuan ASTM Section II, va twong tuong
mirc chat lugng khi so sanh véi chup phim. Ngoai ra,
v6i anh thu duge bang hé huynh quang, v6i sy trg gitp
ctia phan mém giai doan thi c6 thé tryc tiép do dugc
kich thudc khuyét tat hién thi trén anh mot cach 6n
dinh va chinh xac hon so véi giai doan trén phim, day
cling 1a mot trong nhirng wu diém khi giai doan anh s
so v6i giai doan phim 1a it phu thudc vao yéu té chu
quan cua con nguoi.

Két luan

Véi sy chi dao vé chi truong va hd trg kinh phi
cho dinh huéng day manh tmg dung k§ thuét chup
anh burc xa k¥ thuét sé cua Vién Nang luong Nguyén
tu Viét Nam, nhém nghién ctru cua Trung tdm Danh
gia khong pha huy da thanh céng trong viéc tao ra hé
chup anh bt xa k¥ thuat sb voi chi phi tuong ddi thap
so voi thiét bi nhap khau (gia thanh san xuat khoang
7.000 USD so v6i hé nhap khau ¢ chat luong tuong
tu khoang trén 20.000 USD). Mitic chat lugng ma hé
dat dugc danh gia theo tiéu chuan ASTM E2597 theo
khuyén céo [4] c6 kha ning dap (mg cac nhu cau sir
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dung trong soi, chiéu, chup kiém tra cac d6i tuong kha
phé bién trong cong nghiép tai Viét Nam. Tuy nghién
ctru chua khao nghiém dugc chi tiét kha nang ing dung
cho timg d6i tuong cu thé, nhung két qua dat dugc ban
dau trong phong thi nghiém voi cac mau chuén 1a kha
quan va khang dinh hudng nghién ciru ny cé thé tiép
tuc phat trién dé day manh tng dung thiét bi chup anh
buic xa k¥ thuat s6 tai Vit Nam.

Két qua ndy mo ra huéng nghién ciru trong giai
doan tiép theo dé danh gi4 sau hon kha ning, ddi tugng
déap Gmg phu hop véi thiét bj va co thé hudéng dén ché
tao cac thiét bi soi chiéu déng bd, chuyén dung cho
nhiéu muyc dich tng dung tai Viét Nam nhu soi chiéu
bo mach dién tir, soi chup kiém tra vat dtic trén day
chuyén lién tuc, chup kiém tra cac ddi tuong chuyén
dung kich thudc vira va nho...
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