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TOM TAT

B&o c4o nay nghién ciu xay dung gidn do chiéu cho may phat tia X RIGAKU-200EGM dé
xdc dinh khodng céch, thoi gian chiéu va cao dp déi véi vat lidu nhdm cé bé day 10mm-100mm
nham xdc dinh cac khuyét tat, sai hong co trong vat liéu hodc céc cau kién, chi tiét lap rap. Pay la
bai toan quan trong thugc linh vuc ung dung Ai thudt hat nhan trong cong nghiép va la phuong
phap chu luec trong linh vuc kiém tra khong pha hiy — NDT (None Destructive Testing) tai Trung
tam Dao tao (TTPT), Vién Nghién cizu Hat nhan. Céc thdng so can xdc dinh gom khodng céch tir
ong phét téi mau vat kiém tra, thoi gian va cao ap. Két qua thu dugc c6 dé tin cdy phi hop véi tiéu
chudn trong chup anh phéng xa cdng nghiép. Bén canh dé két qud nay déng gép hodan chinh gian
dé chiéu ¢ cao dp 180kV, 190kV va 200kV dé khai thac hiéu qua thiét bi trong cong nghiép ciing
nhw nghién ciru va giang day.

Tir khoa: gian do chiéu; thoi gian chiéu; cao ap; khoang céch
1.  Médau

D6i voi mdi loai may phat tia X co dic trung dong va ap khac nhau. Hai dai luong
nay thuong bi thay ddi theo thoi gian va muc dich st dung di vai timg loai vat liéu chiéu
chup. Ddi vai chup anh phéng xa cong nghiép st dung ngudn lidu va thoi gian chiéu duoc
tinh theo cong thirc kinh dién. Nhung khi sir dung may phat tia X thi diéu nay rat kho thuc
hién, vi vay nguoi ta thuong xay dyng va sir dung gian do chiéu.

May phat tia X “RIGAKU — 200EGM” 1a mét thiét bi dugc Nhat Ban vién trg cho
TTDT dung cho cong tac giang day va nghién ctu khoa hoc. Bé khai thac ¢ higu qua
may, can phai xay dung céc gian do chiéu cho cac loai vt lidu theo cac gia tri cao &p khac
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nhau. Tir gian d6 chiéu, nguoi st dung dé dang chon lua dugc cac diéu kién ti wu can
thiét cho cac d6i twong chup. Nhdm va hop kim nhdm 1a nhitng vat liéu twong dbi phd bién
trong xay dung, céng nghiép va 1a d6i twong thudng gap cua chup anh phéng xa
(Baldev Raj, Jayakumar, & Thavasimuthu, 1997).

Vi vay, xay dung gian do chiéu cho cac mau chuan nhém c6 chiéu day trong khoang
tr 10mm dén 100mm v&i c4c gid tri cao ap 180 kV, 190 kV va 200 kV da duoc chon.
2. Thuc nghiém

Thuc nghiém xay dung gian d6 chiéu cho ngudi chup xac dinh duoc thoi gian, cao
ap phu hop voi chiéu day khac nhau cua vat liéu, duoc tién hanh trén may phat tia X
RIGAKU - 200EGM dung phim Fuji#100 tai Trung tdm Dao tao cua Vién Nghién ciu Hat
nhan. Thuc nghiém phuc vu cho ndi dung cua bai bao nay chi thuc hién trong phong thi
nghiém va duogc b tri theo ki thuat chup don tuong don anh (Dao, & Nguyen, 1998).

2.1. Thiét bi chup anh X RIGAKU

Thiét bi chup anh X RIGAKU do Nhat Ban san xuét, cac thdng sb ki thuat cua may

nhu sau [rigaku]:
> Ong tia X ceramic cira s6 Beryllium (bé day Beryllium: 1mm).

Phin loc tia X: Nhdm 2mm (c6 thé thay duoc).

Cao thé 6ng phat tia X: (70kV- 200kV); cd thé thay doi ting 2kV.

Dong may phat la: 5mA.

Kich thudc bia hiéu dung la: 2mm x 2mm.
Khoang cach gitta dng phat tia X va phim thay ddi tir 40-90 cm, ciing nhu géc chup
c6 thé thay d6i duoc trong khoang 45°. Do d6 ngudi sir dung dé dang thay doi cao ap,
khoang cach, goc chup va thai gian chiéu cho phi hop véi yéu cau cia tirng mau vat.

Ong phat tia X duoc dit trong phong co kich thude 2,5m x 3,2m va duoc ngin cach
vé6i phong s6 1 bai mot tudng bé tong day 20 cm dam bao lidu phong xa dudi mac cho
phép ddi voi cac nhan vién ngdi van hanh tai phong diéu khién khi dng phat 1am viéc, cac
trong bao quanh con lai ciing du day dé dam bao cac chi tiéu vé an toan bac xa theo quy
dinh. Gia tri phong tu nhién la 0,14uSv/h.

2.2. Bé tri thi nghiém xay duwng gidn dé chiéu
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Hinh 2. Mdu nhém diing dé khao sét

Dé xay dung gian do chiéu, cac mau chuan nhém cé chiéu day khac nhau da duoc sir
dung. Mdi mau s& duoc chup véi 4 gia tri cao ap khac nhau. Khoang céach giita mau va
may phét c6 thé thay dbi dé khao sat nham chon ra khoang cach phu hop dé phim dat do
den tir 1,5-3,3, d6 nhay 2% tro Xuéng va d6 tuong phan cua phim dat 0,09-0,16. Sau khi
chon duoc khoang cach phu hop, cac mau s& duoc chup vai cac thai gian chiéu khac nhau.
Phim sau khi chup s& dugc xir li & nhiét do 20-22°C va xac dinh d6 den. Trong thi nghiém
nay c4c phim c6 d6 den D = 2 s& duoc chon dé xay dung gian d6 chiéu. Hinh 1 1a so d6 b
tri mau, phim va may phat dé chup theo phwong phép don tuong, don anh. Hinh 2 miu
nhom c6 kich thugc chiéu dai 20cm, chiéu rong 10cm, chiéu day tir 10mm dén 100mm.
2.3. Ddnh gid lidu chiéu va an toan biic xg

Dé dam bao an toan birc xa trong qué trinh thi nghiém, phan b suit liéu do may phat
hoat dong trong quéa trinh thi nghiém da dwoc kiém tra déanh gia. Trong qua trinh khao sat,
may do lidu Aloka TCS 172 da duogc sir dung dé do phan bd suat liéu trong toan bo khu
vuc dat may.
3. Két qua va thao luan

Véi phim Fuji#100 Va mau nhdm day 10mm, thoi gian chup mat khoang 6 gidy &
khoang cach 60 cm dé dat d6 den D = 2. Vi cac SFD 40cm, 50cm, 60cm, 70cm va 80cm,
thoi gian chiéu twong ung lan luot 12 6 gidy, 12 gidy, 18 gidy va 24 gidy. Céac két qua sau
khi xtr [i phim duoc trinh bay ¢ Bang 1.
3.1. Két qud véi cao ap 180 kV, 190 kV va 200 kV

Bdng 1. Thoi gian chiéu, Tc(s) cho céc mdNLE nhém co d¢ day khac nhau
0 khodang cach 60 cm theo gia tri cao dp dé dat do den trén phim D = 2

Cao ap
d (mm) 180kV 190kV 200KV
10 13.9 1.7 8.3
15 22,1 18,2 15,5
20 30,3 26,5 23,6
25 38,2 34,3 30,7
30 45,7 41,4 38,1
35 52,5 49,6 45,9
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40 60,2 58,4 53,3
45 69,4 64,9 61,2
50 76,1 72,2 69,5
55 82,5 80,6 77,3
60 91,9 88,3 82,7
65 99,3 95,2 91,9
70 106,7 103,1 100,2
75 114.6 110,8 106,5
80 202,3 119,6 115,6
85 130,4 125,3 1227
90 137,3 132,5 230,6
95 1457 142,3 138,4
100 152.,8 148,2 145,3
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Hinh 3. Gidn do chiéu thu dwoc véi cac cao ap 180kV, 190kV va 200kV
Hinh 3 1a gian d6 chiéu thu duoc tng véi d6 day mau nhdm, cao ap va thoi gian
chiéu dé dat gia tri D = 2.
3.2. Két qud phim chup va ddnh gid sudt liéu

I8 10 Nutp 20

Hinh 4. Két qua phim chup dira trén gian d@o chiéu xay ding
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Hinh 4, két qua chup mau nhém thuc té dya trén gian do chiéu ma cac tac gia da xay
dung dap ung do den cho phép trong dai 1,5-3,3 va d6 nhay 2%.

CAc gi4 tri vé suét liéu trén tuong & phia phong sé 1 khi may phét 1am viéc & cao ap
cuc dai (200kV) da dugc kiém tra tai cac vi tri theo gian do sau:
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Hinh 5. Gidan dé suat liéu (uSv/h) ¢ cac vi tri trén tuong phong sé 1
, khi ma}y phét lam viéc ¢ cao ap cuc dai 200kV

S6 liéu thu duogc ve suat lieu phong xa bén trong va ngoai phong dat may phét la kha
thip so véi tiéu chuan Viét Nam vé an toan butic xa hién nay 1a < 0,5uSv/h. Tai vi tri nguoi
ngdi diéu khién gia tri nay 1a 0,34uSv/h (Training Center, Nuclear Research Institute
2019).

3.3. Thdo lugn

Két qua thu duoc vé thoi gian chiéu, do day mau va gia tri cao &4p & khoang cach ¢
dinh gitra phim va may phat 1a phu thugc tuyén tinh. Két qua thu dugc phu hop voi tai lidu
ki thuat cua may noéi riéng va phuong phap chup anh phdng xa tia X dung may co6 cong
xuat nhé hoic Ién hon. Tir gian d6 thu dwoc, ngudi st dung dé dang xac dinh duoc thoi
gian, khoang cach va gia tri cao ap can dit dbi voi cac mau nhdm can chup co do day khéc
nhau khi st dung phim Fuji #100.

Két qua phan bd vé suat lidu cho thiy co s di duoc thiét ké khé tét va dam bao cac
nguyén tic an toan can thiét. Do do, nguoi sir dung va hoc vién hoan toan cé thé yén tam
khi thuc hién cac thao tac chup anh sir dung may phat RIGAKU — 200EGM tai TTDT cua
Vién Nghién ctru Hat nhan.

4.  Kétluan

Céc tac gia da thu duoc gian dd chiéu phu hop cho cac mau nhém trong chup anh
phéng xa sir dung may phat RIGAKU — 200EGM va phim Fuji #100 (Norikazu OOKA,
Toshihiro OHBA, 2007). Két qua nay gitp cho xac dinh nhanh quy trinh chup cac mau
nhdm c6 chiéu day trong khoang 10mm-100mm. Gian d6 ciing gitp cho céc sinh vién, hoc
vién d& dang chon duoc cac diéu kién chiéu khi thuc tap chup anh phéng xa. Trong tuong
lai, cac tac gia s& xay dung gian d6 chiéu cho cac d6i twong mau khac dé cd thé khai thac
thiét bi ngay cang hiéu qua hon trong nghién ctru va dao tao.
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% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

% Loi cam on: Xin cdm on Trung tdm dao tao, Vién Nghién ctru Hat nhéan, Da Lat da tao
céc diéu kién thuan loi dé cac tac gid hoan thanh bai béo nay.
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ABSTRACT

This article reports on a research on the construction of a reference exposure chart for
aluminum materials with the thicknesses between 10mm and 100mm to determine distance, time
exposure. and high voltage using RIGAKU - 200EGM X-ray generator for the purpose of detecting
defects and flaws in different components and assembly details. This is not only the important issue
in the application of nuclear techniques in industry but also the main method in non-destructive
testing in the Training Center, Nuclear Research Institute. The parameters that need to be
identified are the distance from the generator tube to the test specimen, exposure time, and voltage.
The results obtained are reliable and in line with the standards on industrial radiography. The
study contributes to completing exposure charts with high voltages of 180 kV, 190 kV, and 200 kV
and effectively exploiting the industrial generator in research and training in the Center.

Keywords: exposure chart; exposure time; high voltage; distance
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