e

MINEUANAIANINEN WMAIsTATBud mIumefiiniinTounuidud,

AOUUINBUINT

. -~ J L] J & L - L] e
'mmuwufi'urﬂumu11uwmm:ﬁnm'nmnnqmﬂm;tunnm#ﬂm%mmm
Unudainnds qranansaiuminende
Un1sdnut 2541
ISBN 974-332-421-6

fuinfveaufiainndo pnnanrelumInnde

2AAD3DHA24G



DEVELOPMENT OF NEUTRON RADIOGRAPHIC TECHNIQUES
FOR LOW THERMAL NEUTRON FLUX

U

ADauuanes Y -
QWﬁ%ﬁe@ﬁiﬁﬁﬁlﬁ?‘iﬁW% ¢)

Academic Year 19908
ISBN 974-332-421-6



WadoIneninug aNanmaiinnIownmdeinssudiiuinaivationsou

audud
Tay UNAANINT  afn AN
=Y = - o ol
N3 tanduimalulab
Ja 4 v o ¢ W 7
219130 TAm Araumneasnsd wisnd fumiv

-y =y

»
LS [ L -3 a O | o o = L] A
Vadiaineds ynanstimiinedd afialhiuimeiniiaduiidudunilves

mifinmwndngaslIggrusitisecia

a - o
AN ATIUMINDUMMUIUNUT

-

L N LAY R IR A

(riitmaz g sntand Az

....... S:‘ ”‘\lm”’{ UsrsmnIsums

. /al
............. "““J/;'”‘J"’ 219130

Sl
w
/{Y”‘J{”r ......... NIINATY
Arsomedinnid asitug niliading
%-
O 2 NI AN = O nYTIMI

L4 Qs o
@9NIU-BIINNT nmqu‘uﬂ)




A dw wr se oy ;s “ ¢ o Aaa A a oA
HHNAUNUUBVIAG SO INETUWULD ‘Eﬂuntjﬂ'UE.“.‘UUU“!T’QUQHWWH’}U’]

fivims  oRnudne ¢ naWaunaiinnsdwamdaetimssudmivmediadhaseunauidud
(DEVELOPMENT OF NEUTRON RADIOGRAPHIC TECHNIQUES FOR LOW THERMAL NEUTRON
FLUX) 0. Ml3nun : wer siaed Sumiym ; 142w, 1SBN 974-332-421-6.

Wanimaiinnitwamisinsoudmiumesfaimiousnududr uszaSouifeununmyes
pwaeR Wnnmadnfveuniufumednlndil §fde sruudwnméaeiianseurszneudaeduiiainsey
wyIniflon-23snuTadumnzesndiSoc24mdnfon  winaffoutionseu NE426 flansouneadiunedlisn LD
Wiy 15 unsdnsrdmunadion 13,08 Taallnestailinsoudindidumisthenm 122 x 107 Tnsoudentns

AUAIATABIUMN

nagwnmdavilinTeulaumnilans-ond uyed dusaviedn wyR 5 wi wi-ond Inadoun
viniadesvsunwithion 04@ 10%uaf finsoanssosan Tumsdwnm 148 50 % vesamluntwnmlag
malindn® nadenméreTiiasbuiiguingd -20 T4 40 semiwa@se Tasl4luTnssumadlunendeduifuuns
w0 Tufinameidudaviodn (a9 5 nin “iﬁ'mwtiwﬁﬁmwﬁwmﬂﬁuqqn'hmwn'anmmﬁﬂﬂnﬁlﬁw 2 M
nrawnmeiiansoulaeldifui ii-3000i muroasszeznniluntdenmldts 20 v uazldomlu
nrzuunradenwies 15 Sunill NI endaiiansens 3 Rt 1ﬁn1wd1uﬁﬁd1mmﬁmuﬂﬁ’u aulatu
mnfan aulToude unsnunudadhiimels  Saihunailafimneaudmiunediadmseunududy
Soonfurlss Tomidmininmlssgndldnutinsasasaenion Tnolithaw  vausfinadwnmiwitnzeulauld
n&estiregyl Sufinnméaeidud 10w 1600 dwnmuiu 5 Su wud hidanmuuidy udl&nmowilnunmd
\inldmaeuitinanudy 7.05x16" anseruseniniammnimins o sl fnashlsungdds thin.1/1 uneded

- - o - - ' o - ) ] P |
wndnninTesduilaisfiond derveannilnlénfoadiugilfufduyd Slaunu 1600 fie T3mignniunaiingus uin

- o
i Handeima Tulag muiodonan. Pl

CITLTTE £ T i s CH e M P P T Py f s SErekiuivarerueRTERN SNSRI RERERIRS RSN o

o

mvvin. Haedimeluled awidletoornridiitiom s

) A .
Umsanwr ... 2540 . auod 00BN e S




o e w wr oy an - e Py o
AudAuat I aandaInmrusmolunsou e s asdn )

## C819051 :MAJOR NUCLEAR TECHNOLOGY

KEY WORD: NEUTRON RADIOGRAPHY / THERMAL NEUTRON / NE-426 SCREEN
TIPAPORN  ATIKANKUL : DEVELOPMENT OF NEUTRON RADIOGRAPHIC TECHNIQUES
FOR LOW THERMAL NEUTRON FLUX . THESIS ADVISOR : ASSIST. PROF. NARES CHANKOW.
142 pp . ISBN 974 - 332-421-6,

Neutron radiographic techniques for low thermal neutron flux were developed and the quality of
radiographs was compared with those obtained from a conventional technique. The experimcntai setup
conditions for neutron radiography consisted of Pu-238/Be and Am-241/Be neutron sources, a NE-426
neutron convertelr screen, a neutron collimator with an'L/D ratio of 15 and a cadmium ratio of 13.18

providing a thermal neutron flux of 1.22 x 10° n/cm s at the specimen position.

Neutron radiography usingTlford HP 5 plus films pre-exposed to light from a photo-enlarger for
0.410 1.0 s was found t_o_re_:duce the exposure time by 50%;. It was also found that by cooling the Ilford HP
5 plus films and neutron converter screen using liqﬁid nitrogén to =20 to —40 °C, the radiographs would
increase their optical density by afacier of 2, When Fujt FP-3000B films were used tﬁe exposure time was
reduced by as much as 20 times and it took only 15 5 o process the films. In terms of optical density,
sensitivity, contrast and sharpness, all 3 techniques were found to provide satisfactory results and hence,
they are suitable for low thermal neutron flux radiography and can be applied as a non-destructive testing
tool. On the contrary, neutron radiography with camera using Fuji Neopan 1600 films did not reveal any
image on the film even afier 5 days of exposure. However, when a high thermal neutron flux of 7.85 x 10°
n/cm’-s from the Thai Research Reactor TRR1/M1 or x-ray from an x-ray machine were instead used, high
quality radiographs could be obtained. The -major advantage of using camera / Fuji Neopan 1600 film was

 thal it was much cheaper than the other developed techniques.
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