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¢ huj ir 1du d3 duge sir dung dé soi chiéu kiém tra biing tia X cho céc doi tugng trong
C(‘)? 8 ?ghg h;?fﬂnh %—?25 gjhi’?t“tfigf lcllfir: :gng.ngghé thong tin va ky thuit Sé,’CE’IC phép chiéu hu‘yph qua]:g
: t?’ oy n'gtlllgps.5 hoa dé tao ra phwong phap chup dnh bire xa ky thuft s6. Nghién ctru nay dé cap dén
Ve thibt 1 he; tao v thir nghi¢m hé ghi nhin dnh bic xa k§ thuat s6 bing phuong phip huynh quang
i th‘wt k'e ch?"‘t'bi va vat tu Sgi'l cod ;1h1rng chua tirng dwge dung cho muc dich nay, sau dé d4nh gia kha
dl:m tl‘efl ‘i : i hé khi dwa vao sit dung dua theo cdc yéu ciu ciia tidu chuin ASTM E2597 (Standard
nang d °F unlg\/[cua fz;cturing Character.ization of Digital Detector Arrays) bao gom dd phan giai khong
P'l;lanctltgfel;otli‘n h?élzlu- nhifu, hiéu suit, do nhay twong phan va dai bé day ddc trung cia vat liéu [1]. Trong
gian, ty 1€ : » hi 0

u4 trinh d4nh gia cac dic tinh k¥ thuit, nhom nghién ciru dong thoi ciing xiy dyng dugc cic dudng cong
q ] 4

dic trung twong ung cua hé thiet bi.

Tir khod: hupnh quang ky thudt s, nhiéu, s6 héa, ty I¢ twong phan - nhiéu.

Chi 56 phin loai 2.3

Researching and testing the digi.tal
fluoroscopic system for industrial radiography

Summary

Fluorescence technology has l?ng l:)een u.se(i
for screening X-ray to test subjects in medica

and industrial sectors. With the development of

technology, fluorescent images c_an IT(W\./ be digiti.zed
to create imaging digital radiation. T l_us_stufiy aims
to create a successful prototype of radiation imaging
systems and digital ﬂuorescenc'e -test to assess. a
number of technical characteristics ac_cordn‘lg to
ASTM E2597, including spatial l:e.so.lutmn, sngn_al-
noise ratio, efficiency, contrast sensitivity and specific
thickness range of the material [1]. Il'l t_he process of
evaluating these technical characterlstlcs‘, t'he team
has also built the corresponding characteristic curves
of the device system.
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Ky thuét chyp anh phéong xa trong cong nghiép
(RT) 1a mét trong nhimg phuong phap kiém tra
khong pha hity (NDT) duge sir dung phé bién dé
kiém sodt chét lugng do kha niang phat hién vi tri
va kich thude cua cac khuyét tat bén trong nhiéu
dbi tuong khac nhau nhu: méi han, vat dac, vat
can, vat ren, bo mach dién tu, composite, bé tong,
gd... Céc uu diém vugt trdi cua phuong phép nay
lakiém tra nhanh, dd chinh x4c ¢ao, it anh huong
dén qua trinh san xuét; kiém tra duoc nhiéu loai
doi tuong c6 hinh dang phire tap, cac vi tri khong
the tiep xtc tryc tiép; két qua kiém tra c6 thé lru
lai lau dai [2]. Nguyén Iy cua phuong phap nay
la str dung chum tia buc Xa (phét ra tir may phat
tia X hogc cdc ngudn phong xa) chiéu vao déi
twong can kiém tra, loai tia nay c6 kha ning dam
Xuyén manh va gay ion héa mo; truong ma né di
qua. Do bi ion hoa ma nang luong va cuong do
chim tia bj suy giam, mirc do suy giam chu yéu
phu thuge vao ban chét cia véit chat cdu thanh
méj truong ma by xa di qua (mat dd, nguyén tir
khéi...).’Chﬁ}n tia di vao ddi tuong duoc coi 1a
dong nhat, néy trong doi tug

ng kiém tra ton tai
cac vung co su khac biat vé vat chat sé dan dén
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su khéc biét vé nang lugng va cuong do cua chum tia
di ra. Stir dung thiét bi c6 kha ning ghi nhén sy khac
bict nay s¢ ¢6 duoc thong tin phan anh cau tric bén
trong déi twong kiém tra, thong tin thudng duoc biéu
dién dudi dang hinh anh (hinh 1).
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Hinh 1: nguyén Iy cua phieong phap RT

Phucng phép ghi nhén anh chup bic xa truyén
thong van duoc st dung pho bién hién nay 1a dung
phim X-quang. Tuy nhién, céc han ché co ban cua viéc
str dung phim truyén thong 1a: phim X-quang khong
thé tai sir dung, phai c6 co s¢ ha ting 1on dé xur 1y va
lru trit phim sau chup, viéc xur Iy phim doi hoi suir dung
hoa chit doc hai, hinh anh trén phim bi hong theo thoi
glan v1ec giai doan anh trén phim phu thudc nhiéu vao
yéu té chi quan cuia con ngudi va kho khan trong viéc
tu dong hoa cong viéc. Voi su tién bo cua khoa hoc,
céc han ché néu trén da duoc giai quyét khi st dung
céc cong nghé ghi nhan va giai doan anh chup btrc xa

k¥ thuat so.
Thi@t k&, ché tao hé thiét bi

Trén co s& nghién ciu cac yéu cau dbi voi hé chup
anh birc xa huyrlh quang k¥ thuét 30, chung t61 da thiét
ké, ché tao va lap rap céc khm chire nang ciu thanh hé
ghi nhan anh chup buc xa gom céc khdi co ban dugc

miéu ta ¢ hinh 2.
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Vo thiét bi: ché tao béng hop kim nhom, cé tac
dung chira va bao vé toan bd cac khéi chirc ning con
lai. Mét sb vi tri duge gia ¢ che chin b%mg chi dé can
tia birc xa tac dong dén cac khdi chiic ning bén trong.

Khoi ghi nhan tia bire xa: bao gdm man huynh quang
c6 tac dung chuyén di tia birc xa thanh anh sang nhin
thiy, loai man van thuong duge sir dung trong bia ting
quang dé chup anh phong xa. Phia sau la mot camera
CCD c6 kich thudc tim cam bién rong nham lam giam
khoang céch gitra camera va man huynh quang dé giam
ton thét tin hi¢u. Gitta man huynh quang va camera 14
tAm guong phan xa dé chuyén hudng anh sang léch di
90° so véi chum tia bire xa dé tranh tia bire xa truc tiép
dén camera s& lam hong camera, guong phan xa & bé
mat thir nhéat dé loai bo hién turong nhoe anh do khtc
xa dnh sang khi di qua hai mat phan xa gan nhau. Phia
trudc ngay sat camera c6 thé dit taing cudng thém tam
kinh chi vuong goc véi chum sang dén camera dé hip
thy tia tdn xa khong cho dén camera, do céc tia tan xa
nay sé€ tac dong vao tdm cam bién cua camera tao ra tin
hiéu nhiéu trén anh ghi nhin duoc.

Khéi két noi va diéu khién: dic thi co ban cua hé
ghi nhan anh chup birc xa k¥ thuét sé 1a tin hidu bt
xa di ra tir d6i twong kiém tra dwoc ghi nhan va chuyén
ddi thanh tin hiéu sé dé dua vao may tinh, trong may
tinh dugc cai dit phan mém twong thich dé ghi nhan tin
hiéu. Ban chat hinh anh gdc ghi nhan bai camera CCD
theo phén mém cia nha san xuit khong da chat luong
(ty s6 tin hidu/nhiéu thip c& vai chuc) dé dap tmg yéu
cau trong chup anh birc xa cong nghiép, do vay khéi
chirc néing nay co tac dung diéu khién hoat dong cua
camera, két ndi dua tin hiéu vao may tinh va két hop
v6i phan mém ghi nhéan anh ap dung thudt toan “cong”
anh dé tao ra anh den tréng dat 16 bit va ty I¢ tin hiéu/
nhiéu (c¢& hang trim) cao gap nhiéu lan s0 vOi anh goc
Khdi chirc niang nay phi hop véi yéu cau cua tiéu chuan
ASTM E2339 (Standard Practice for Digital Imaging
and Communication in Nondestructive Evaluation -
DICONDE) [3].

Pé danh gia cac thong sb ky thuat cta thiét bi ché
tao ra hién nay chwa co tiéu chudn ap dung cho ddi
twong huynh quang ky thuit s6, tuy nhién co thé su
dung tiéu chudn ASTM E2597/2597M-2014 1a tiéu
chuin dé danh gia cac thiét bi ghi nhéan anh chup burc
xa ky thuat s6 dung detector s6 hoa dang day (con goi
1a k¥ thuat DDA), trong d6 6 cac thong sé quan trong
can do ddi vai hé huynh quang k¥ thuat s 1a: d6 phan
giai khong gian co ban ni suy cua detetor (iSRb*tr),
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ty sb tin hiéu - nhiéu cua detector (dSNRn) va higu
suit ctia detector (dSNRn tai murc liéu chiéu 1 mGyf),
ty s trong phan - nhiéu (CNR), do nhay twong phaAm
dat dugc (CSa) va dai be day dédc trung cua vat liu
(STMR).

Cac trang thiét bi va dung cu du'qc str dung cho muc
dich kiém tra, danh gia cac thong so, ddc tinh k¥ thuat
va xdy dung cac duong cong dac trm}g cua thl.ét bi
[1] bao gém: may phat tia X c6 dién ap cuc dai 390
kV; IQI duplex theo tiéu chuan ASTM E2002; 1QI (%z}y
theo tiéu chuéan ASTM E747-04; budng ion héa‘do licu
va suét liéu cua mdy phat; cac loai phin loc bang vt
lidu: nhéom (30 mm, 40 mm), dong (~0,5 mm, 3 mm,
8 mm, 16 mm) va thép (10 mm); mau bic theo tiéu
chuin ASTM E2597; mau chuan phuc vu déo tao RT
(b§ KIT) theo tiéu chudn ASTM; bd chuan truc chum
tia bang kim loai chi.

Két qua va thao luan

Phén chiéu chup thuc nghisf:m gém 2 ndi dung chiqh
la: chiéu chup thuc nghiém dé phan tich, danh gia chat
lugng hé huynh quang k¥ thuét so dua theo ticu S:hueim
ASTM E2597; chiéu chup thuc nghi¢m mau chuan sin
¢ tai Trung tam Danh gid khong pha huy dé phan tich
két qua, danh gid va so sanh két qua véi phuong phép
dung phim truyén thong.

Do dj phan gidi khong gian co ban nji suy ciia
thiét bi (iSRb%")

Tir anh chup IQI duplex va sir dung phan mém phéan
tich, giai doan anh dé tinh toan gia tri iSRb*”, chiing
t6i thu dugc két qua nhw hinh 3.

[

3b: anh phéng dai tin hiéu ciia mg

cap day 1QI dé do tin hi¢u va tinh %

chiéu sau cia tin hiéu ving khodang
cach hai day. % chieu sau =

AsB=3C

100.(555) ()
Hinh 3: anh chup 101 va cach tinh %
chiéu sau cua tin hiéw khoang cach
hai day 101
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Thuc hién cac phép do % chiéu sdu tin hiéu cho
tirng cap day va ap dung cong thirc (1) ta thu dugc s
liéu tong hop.trong bang 1.

Bang 1: bang so li¢u do % chiéu sau ctia h¢é huynh quang

. Khoing cich cic | % chien
Day so A B C dﬁ: (jina) shii
1 18217 | 18284 | 30996 800 69.84
2 21881 | 21661 30484 630 40,02
3 25616 | 25401| 31104 500 21,94
4 28687 | 27938 | 312092 400 10,52
5 30817 | 31073| 32414 320 4,75

Tir s6 liéu thu duoc ¢ trén, xay dung do thi mo ta su
twong quan ciia % chiéu sau ranh véi khoang cach cac
day kép trong 1QI (hinh 4).
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Hinh 4: do thi iSRb“r ¢qi heé huynh quang

Tir ham hoi quy thu duge, thay gia tri

‘ % chiéu sdu
12 20% ta tinh dwoc g1 tri iSRbdetector 13

20 488 um. Gia
tri nay so sanh véi gid tri néu trong bang 2 cua tiéu
chuan ASTM E2597 sg twong tmg voi
3. By la me chét lugng ¢ daj
1 thip nhat. Pidu d6 chirng t
van co thé dap Gmg duoc mo
khéng doi hoi yéu cAu qua ca
ddi tuong dic biet. Vi 1y th
gian cua thiét bj nay hoan t
truong hop sur dung man hy
hon, boi vi d6 nhoe ¢ hity
thude vao bé day cua chg

mirc chét lugng
thép, nhung khéng phai
6, thiét bi huynh quang
t s6 nhu ciu nhat dinh,
o khi kiém tra RT véi céc
uyét, do phan giai khong
oan co thé tang Ién trong
ynh quang c¢ bé day mong
cua man huynh quang phu

: : ng. Trong thi nghiém nay,
man huynh quang sir dung c6 bé day trung binh trén

400 pum, do han ché va kinh phi mua sim vat tu nén

chu‘a‘ thir nghiém duge dé; V01 cac man huynh quang
0 bé day khac nhay.
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Do 1y sé tin hiéu - nhiéu (SNR) va hiéu sudt ciia
thiét bi (dSNR o liéu chiéu I mGy)

Do ty 56 tin hiéu - nhiéu SNR:

TU anh chup mau bic bang thép c6 bé day khac
nhau vai thoi gian chup tuong ung la 4s, 16s, 64s. Su
dung phin 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.

Bang 2: $6 ligu do gid tri SNR theo bé day thép chup & 160 kV-5 mA
vai cac thai gian khac nhau teong g 4s, 16s, 645

SNR

B day (mm) 4s 165 64s
1,25 32 30 32
25 52 48 56
5,0 101 127 168
7,5 62 75 81
10,0 37 42 47
12,5 33 39 46

Tur s6 lidu do dugc & trén, ta v& duoc do thi minh
hoa mbi quan hé giita SNR va bé day vat li¢u (hinh 5).
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Hinh 5: do thi SNR theo bé day vt licu Fe - 160 kV-5 mA

D6 thi cho thay, gia tri SNR cao nhit & bé day
khmng 5 mm déi véi thep Két qua nay phu hop véi
két qua tinh SMTR & phén sau. Piéu do ching t6 két
qua phép do trong thue nghiém co do 1ap lai trong cac
ché d¢ chiéu chup khac nhau.

Do hiéu suat cua thiét bi dSNRn:
Trude tién, ta do suat liéu nhan dugc boi may phat

tia X & khoang cach 1,2 m co tam loc véi timg kV khac
nhau. Suit liéu nhan dugc thé hién trong bang 3.

KHOA HOC |/
NGNGI-IEVH Nam 5(6) 6.2016

Bang 3: 56 ligu do sudt liéu cia thiét bj X-ray

STT Bié'n‘ép Dong Suit liéu Fhoﬁng Phin loc
(kV) phit (ma) | (mGy/h) cich (mm)

1 160 5 81,0 1200 10 mm Fe

2 220 5 1298 1200 8 mm Cu

Trén co so sut liéu nhin duoc voi mdi phép chup,
ta thu dugc cac anh twong tng véi lidu chiéu, sau d6 sir
dung phan mém phan tich do dac trén 5 ving cuia mdi
burc anh (xem hinh 6).
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Hinh 6: chon 5 ving ciia anh chup bang hé huynh quang dé do gid tri dg xam

va nhicu deviing

Hiéu suat ctia thiét bi - dSNRn ¢ 220 kV va 160 kV
theo cac liéu chiéu khac nhau dwoc thé hién trong hai
bang 4 va 5.

Bang 4: 56 liéu dSNR o 220 kV, ding phin loc 8 mm Cu cua hé huvnh quang

Ta 45N, Cinbic2

b | Vingl | Ving? | Ving3 | Vingd | Vimgs | "€ | liu chidu
Anhl | 14228 | 47150 | 38743 | 25636 | 14337 | 53639 0,38
Ach2 | 167962 | 50433 | 38489 | 25855 | 13282 | o204 | 050
Ach3 | 199521 | 48156 | 39564 | 2548¢ | 12650 | 63075 | 081
Auhd4 | 225700 | 50455 | 41062 | 26000 | 14162 | 71656 100
AchS | 221478 | 49790 | 39618 | 26475 | 140,79 | 70288 114

Bang 5: 56 liéu dSNR & 160 kV, diing phin loc 10 mm Fe ctia hé huynh quang

Tin dSNR, Cinbac?

inb | Ving 1 | Ving2? | Vingd | Ving4 | Vimg$ | Trungbink | Heu chiéu
Auhl | 121566 | 48901 | 37658 | 552 | 1384 | 48012 030
Ah2 | 140628 | 48152 | 37822 | 25413 | 12663 | 52933 030
Ach3 | 174668 | 51227 | 40324 | 23601 | 13079 | 609.80 100
Auh4 | 234582 | 57780 | 40665 | 27536 | 13504 | 4813 L10
Anhs | 300886 | 61330 | 45179 | 32285 | 14817 | 908 118

Qua s6 liéu trén, ta thu duoc dd thi quan hé gitra
dSNRn va can béc 2 cua lidu chiéu nhu sau (hinh 7).
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Hinh 7: do thi dSNRn ciia hé huynh quang ky thudt 50

Thay gid tri liéu chiéu bang 1 mGy vao ham
trén, ta thu duoc gia tri hiéu suit cua thiét bi (la
gia tri dSNRn tai liéu chiéu 1 mGy) tai mirc nang
lugng 160 kV = 609,8 va tai mic nang luong 220
kV = 716,56. So vi gia tri néu trong bang 2 cia tiéu
chuin ASTM E2597 thi hé huynh quang dat mitc chat
lurong 11. Gia tri nay chimng to chat luong ctia hé huynh
quang & mic trung binh kha, cé thé chap nhin duogc
trong nhiéu phép kiém tra NDT khong yéu cau qué
khét khe vé chét lugng (chdng han phép kiém tra céc
duomg 6ng ap luc). Mirc chét luong nay sé dat cao hon
khi sir dung trong thuc té, boi anh chup khi kiém tra
chat lvong cua hé thiét bi khong str dung bét ky cong
cu loc nang cao chit lvong hinh anh nao [1]. Nhung
trong thuc t& sir dung, cac anh sau khi ghi nhén s&
duge xir 1y boi cac cong cu loc bing phdn mém xu ly
anh (phan mém phu hop véi tiéu chuan ASTM E2339)
trude khi tién hanh giai doan.

Do dj nhay twong phdan dat duoc (CS)

Sir dung anh chup mau bac cé bé day mdi bac khac
nhau, trén mdi béc ¢6 ranh v6i do sdu 5% trén tong bé
day ranh. Dung phén mém Isee dé do gia tri do den
(GV), ty sb trong phan - nhiéu (CNR), d6 nhay twong
phan dat dugc (CS,) cla 3 ving trén mdi bac (xem
hinh 8).
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Hinh 8: chon 3 vimg trén danh chup mau béc va do gid trf do xam tai cac vimg

K&t qua do dugce bai cac anh chup c6 thoi gian ghi

TAP CHI

Bowonose it o 5 520

nhéan tuong Ung 4s, 16s, 64s thé thién trong bang 6(a),
6(b), 6(c).
Bdng 6: 56 liéu GV, CNR (5%) va CS, cuia hé vai thoi gian ghi nhdn
(a) 4s; (b) 16s; (c) 64s

il sh GV trén miu bic Nhiéu Cs
) Vingl | Viing2 | Ving 3 | Viing1 | Viing 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
(a)
Bie sb — GV n-é? mau h@_c " Nhiéu. CNR | s
Viingl | Viing2 | Viing 3 | Viing1 | Ving 3 (5%) =
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 2665 54 70 16,14 0:_31
6 1857 2671 1627 68 69 13.63 0.37
(b)
Bics GV tréF miu bic ‘ Nhiéu CHT_EST
Vingl | Vitng2 | Ving 3 | Viingl | Vimg3 | (5%) a
1 32142 | 46486 | 31172 | 562 593 | 2571 | 0.9 |
2 | 19901 | 27608 | 17954 | 239 | 220 | 37.12 | 0.3 |
3 6736 | 10319 | 5653 | 108 104 | 3890 TJT
4 | 3171 [ 4954 | 2203 | o3 97 | 2202 | 022 |
S | 2830 | 3601 | 2247 [ 102 | 104 | 11,14 | 045 |
6 | 1678 | 2225 | 1206 | 129 | 110 | 663 | 0.5 |

(c)

Gia tri CS, trung binh cta 6 bac trén mdi miu bac
o thoi gian chiéu 4s 12 0,38; & 16s 12 0,24 va & 64s |
031.

Tur cac s0 ligu trén, c6 thé vé do thi biéu didn quan

hé gitta CS_ va bé day cua vat licu thép carbon nhy
hinh 9.

€S ¥ =0,0033<"-0,0702x 4 0,2558
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R'=09268
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Hinh 9: do thi CS, cia hé huynh quang kv thugt sa i 160 k-5 mA-Fe
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Qua dd thi cho thdy, gia tri d6 nhay tuong phan
dat duoc t6t nhit & viing bé day khoang tir 2,5 dén 5
mm. Két qua ndy phu hop vai phép do SNR va SMTR,
Lhung to rang cac két qua thuc nghiém co do lap lai
nhiéu lan ¢ cac ché do do khéc nhau.

Giatri CS_ ¢ ché do phat 160 kV, thoi gian chiéu 4s
bing 0,38 tLrorng ung vGi mire chat lugng 9-10 trong
bang 2 ctia tiéu chuan ASTM E2597. Day la mirc cha}t
lugng ¢ dai trén trung binh theo tiéu chuin nay. Keét
qua nay cting cho thdy rang, dbi voi cac phép kiém
tra NDT cén do nhay tuong phin tuong ddi tot thi hé
huynh quang ky thuat s6 ¢6 thé 14 Iua chon hop 1y.

Po dii bé day dic trung ciia vit ligu (SMTR) va
phan loai

SMTR duoc xac dinh va phan loai dua vao két qua
phan tich anh chup béi miu bic ¢6 cc bé day khic
nhau, ¢ day ta xac dinh SMTR cuia h¢ voi vit li¢u thép
carbon.
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Hinh 10: hinh anh do gid tri SNR dé xic dinh SMRT ctia thiét b

Két qua thuc nghiém khi do gid tri SNR trén hinh
anh cua mau bic thu duoc dé lam cin cir xdc dinh
SMTR cua thiét bi d6i véi vat liéu thép carbon. Gia tri
GV cua bac mong nhat duoc dat bang khoang 80% gia
tri bdo hoa (80% cua gia tri 255 d6i voi anh 8 bit), do
nhay 4 ap dung cho phép Chup la 2%. Gia tri SNR ¢ bac
day nhat dap tmg yéu cau la phai dat gia tri toi thiéu
250 do duogc 1a 255, tuong ng vol bac co bé day la 5
mm. Gia trj do va yéu cau can dat chi ra trong bang
7. Phép do trén khi dugc dua gid tri iSRb vio dé tinh
SNRn sé& thu duoc gia tri SNRn 1a 46,1. Gid tri nay la
can cir dé xép hé huynh quang vao muc chét luong
DDA 111 theo tiéu chun ASTM E2446.

Bang 7: gic tri SMTR doi véi thép cia hé Inh guang kv thuat 50

1 Beé day bac lon
SNR yéucim cho |y G qa véu eha
DBzie Lo nl i (anin)

HELEZURTS PP
(")

GY Dhae mong
nhat GV bao hoa (Po)

2 250 5.0

9.89
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V6i gid tri SMTR bing 5 mm phu hop véi két qua
ctia cdc phép do SNR va CSa trude do, mirc chat luong
twong tng ma h¢ huynh quang dat dugc theo bang 2
cua tiéu chuan ASTM E2597 1a 4. Mitc chat lugng nay
nam trong viing chat luong twrong ddi thip cua ky thuat
DDA. Piéu nay chi ra rang, hé huynh quang s& khong
phai 1a Iya chon tot dé kiém tra cac dbi tuong cd bé
day thay doi.

Dinh gia chung vé chit lwong ciia hé hupnh
quang

Téng hop céc két qua do dé danh gia cac thong sb
chi thi chét luong anh thu dugc cua hé huynh quang ky
thudt s6 4p dung theo tiéu chuian ASTM E2597 dugc
chi ra trong bang 8.

Bdng 8: chi s6 chat lwong va loai clia hé huynh quang kv thudt so

s,

Théng sé Pon vi DPidu kign aiii;‘;} chgf’li;;’uﬂ
ISR pesteccs m 220 kV, khéng phin loc 486 3
CSa % 160 kV, miu bic, 4s 0,38 9-10
Hie“;‘l“-':n{c‘:f')NR“ 160 kV, 10 mm Fe 6098 11
SMTR mm 160 kV, 4s. SNR > 250 5 4
Phiin loai SNRn > 43 46.1 DDA III

Céc gid tri chi thi mic chat luong ctua hé huynh
quang cin cir theo tiéu chuan ASTM E2597 cho thy,
hé huynh quang k¥ thuit sé do nhém nghién ctu ché
tao va thir nghiém dat cac chi tiéu sau:

Chat luvong nam trong dai chat lugng co thé sur dung
duoc doi vai chi tiéu chat lugng cho hé DDA.

Miic chat luong cua CS_ va dSNRn nam trong ving
trén trung binh, boi theo ASTM E2597 thi tir mire chat
luong 15 tro [én la cao, va phuong phap danh gia dugc
ip dung c6 thay doi. Trong khi céc gid tri ctia hé huynh
quang dat dugc twong tng d6i voi C S, nim trong
khodng chat lugng gitra 9 va 10, con dSNRn Ia 11.

V&i mie chét luong dat duogc, hé huynh quang ky
thuat s6 thé hién kha ning c6 thé dap ung déi véi cac
yéu ciu kiém tra RT thong thuong trong cong nghiép,
hodc cic tmg dung trong soi kiém tra bo mach dién
tr, soi kiém tra linh kién, soi kiém tra vat duc thong
thuong... Didu nay mo ra trién vong ap dunU san pham
trong thye té vi dép tmg duoc yéu cau vé mit ky thuat
dbi voi cac phép kiém tra RT.

Sw dung hé huynh quang ky thudgt s chup va
danh gia mt so mdu trong bop KIT RT

Nham danh gia thyc té hoﬂ vé kha nang ap dung cua
hé huynh quang ky thudt sd trong l<1em tra RT thong
thuong, nghién ctru da st dung mot s6 mau trong b
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Khoa hoc Ky thudt va Cang nghé

KIT RT d& kiém tra va dbi chimg véi phuong phép
chup phim thdng thudng. Cic méu trong bd KIT niy
c6 chira khuyét tat véi kich thude va hinh dang biet
truéc mot cach chinh xac. Viéc chup bang ky tljuét RT
@8 kiém tra va giai doan khuyét tat trén 2 méiu sb 6
va sb6 10 dugc thuc hién véi phim thong thudng yé
bang hé huynh quang ky thuét §6. Két qua cho thay,
hé huynh quang hoan toan c6 thé sir dung dé€ chup vit
liéu thép va cho anh vdi do nhay phét hién phi hop yéu
cu trong tiéu chuin ASTM Section II, va tuong tuong
mitc chat lwong khi so sanh v&i chup phim. Ngoai ra,
v6i anh thu dwoc bang hé huynh quang, vai sy trg gitp
cita phin 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
ciing 13 mét trong nhitng wu diém khi giai doz:m éph sb
so va4i giai doan phim 1a it phu thudc vao yéu t6 chi
quan cuia con nguoi.

Két luén

Véi su chi dao vé chii trrong va hd trg kinh phi
cho dinh huéng diy manh img dung ky thuét chup
anh burc xa ki thuat sd clia Vién Ning luong Nguyén
tir Viét Nam, nhém nghién ciru cia Trung tim Danh
gia khdong pha hiy da thanh cdng trong viéc tao ra hé
chup anh birc xa ki thuat s6 véi chi phi trong dbi thép
so v&i thiét bi nhap khau (gia thanh san xuét khoang
7.000 USD so v&i hé nhép khiu c6 chét luong tuong
tu khoang trén 20.000 USD). Mirc chit lugng ma hé
dat dugc danh gia theo tiéu chuin ASTM E2597 theo
khuyén céo [4] c6 kha ning dap {ng cic nhu ciu sir
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dung trong soi, chiéu, chup kiém tra cac dbi tuong kha
phd bién trong cong nghiép tai Viét Nam. Tuy nghién
ctru chura khao nghiém dugc chi tiét kha nédng g dung
cho ting dbi twong cu thé, nhung két qua dat duge ban
d4u trong phong thi nghiém véi cac mau chuén 14 kha
quan va khing dinh hudng nghién ciru nay cé thé tiép
tuc phat trién dé day manh ung dung thiét bi chup anh
birc xa ki thuat s6 tai Viét Nam.

Két qua ndy m& ra huéng nghién ciru trong giai
doan tiép theo dé d4nh gi4 sau hon kha ning, déi tuong
dép img phi hop véi thiét bi va c6 thé huéng dén ché
tao céc thiét bi soi chiéu df‘mg bo, chuyén dung cho
nhiéu muc dich Umg dung tai Viét Nam nhu soi chiéu
bo mach di€n tir, soi chup kiém tra vét duc trén day
chuyén lién tuc, chup kiém tra céc déi tuong chuyén
dung kich thudc vira va nho. ..

Tai liéu tham khao
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