@ @ 1 1 <} a [ [
ﬂWiﬁi'Jﬁ]'JﬂfniﬂﬂﬂiiﬂUﬂ']Elcll‘!“lfl’f'llwaﬂﬂéﬁiﬂElcl%jl‘ﬂﬂUﬂﬂWiﬁ\iWWHi\‘la!LﬂNNW

CA
UIYBIUHT ANDUADN

a a a’yd 1 % Y] a a Y a
eninusiitudiuniavesmsAnmuHangasUs Yy IfINTsumdasuIuge
a a a J = a a S J =
v AnaeImalulag MAUAdesmna 1u 1ad
AMZAAINITUMAAT  YWNAINTRILIING1AY

AUmsdam 2550

= 4

AUANTYDIPUIAININUNIING Y



CORROSION DETECTION IN STEEL PIPES

USING GAMMA-RAY TRANSMISSION TECHNIQUE

Mr. Chawanat Kongthanakana

A Thesis Submitted in Partial Fulfillment of the Requirements

for the Degree of Master of Engineering Program in Nuclear Technology

Department of Nuclear Technology

Faculty of Engineering

Chulalongkorn University

Academic Year 2550

Copyright of Chulalongkorn University



£ - = o
wadeInoiinus

Tno
ALREL

oo gl
19sonlinu

(J il ]
p19150M5 Y1

minsrniamsnaniounolunemannd Taol¥matinns
AT unuI

WI¥INYT AITUALN

=Y W =

Handvimalulab

SDAMAATINTOUISAS Tunivn

AYIUMaAIISO0ITONT ST

Lol Bl - LEY LT Y = Lo J M
AMEIMINTSUATAT PAININNNIANOTHY 0ia Ty Inoiimusauiiiludy

J L L -
nilaveansinuinmmangailSygrumniudia

......... o O e ARURARMEIMINTSUMTRS

#,

(3DIPNARTINITE A3y B3 Y60

AMENTIUMSAOUINUTINUT

ﬁ:‘”‘J“/yﬁﬂfﬂszn1uniiun1i

(3BIMNAATINTO AU A ATAD)

] = :
.....ﬂfﬂ:ﬁ.ﬂ@fﬁ..w.,.....,,,,.n1n1st?ﬁﬂ'§ﬂm

(3DIFNANTINTOUITAS SUMiv12)

g I o~ sl e '
i i i BIWTIONY TN

(AYIUMAAIINGI0TSANT ANTqiud)

a7
. "}.]ﬂ'jﬁ.lﬂ"li

(B¥romansnsdging Jumvoos)



yanigg pasunmn : n1sasanianaianieunwluviemannd Tauldimatinns
da S TunuT: (CORROSION DETECTION IN STEEL PIPES USING GAMMA-
RAY TRANSMISSION TECHNIQUE) B.#finun : smusad sumivia, o.iil3nn

520 : HALDTIONT FmIgiud , 55 Wi

MuiTeiigalsrmAnzeanuuuiazadaszvUATIIAMIAAnTaunlue
o = o o . R X i [N S
mannd1 TaolFmatianisaariud a@unuuT :rtu'_uﬂhm'uwuumm]::nammnﬂn ¥aan
[ - » -1} ': ; . L] ] L o | - - -
Fad TwAonlo 1o laa(iaiaun) ¥1Ia 2 117 x 2 W tinzAun AT WUNUYUANFON-137
e 4 & - ’i’i-.- [ N & wr [ o A -
AMIITY 4.4 Toags FalaznadgUnseniaiu@iiad W Yinfadgnaothiuniesiingisd
¥
[ [ 4 at - e - e
upuyeudIiu LUDLUM 2200 Tuduusn ldnameuszuuluvealjiananedans
- Ly = B o 4 - - e J' ] i o :
lﬂauuuﬂnammﬁuwpqunmﬂrlmmwmwnnnﬁ"l Fanamadtod Iotumaiatiowin
i gaseiamananiouseenianndild saldeenuuunazadiana lnundudmiv
= |= o nr ol ows .‘ 9 —4 . - i
Andsduduiiaafuatiinin gl Moliinnuazaon lumsmasuimuuuamenaswyuiou
] ‘Z. R [ J‘J ] [ : -& n‘
A r;nJﬂ5ﬂfﬁ'uuuumuﬁn'l.fuu'lﬁnuﬂenﬁtﬁumquﬁnmt'lumu 1017 fiszozadounai
wuaueulszanm 70 1UANAT Tﬂumuﬁmyanﬁnuﬁﬂnsamﬂnauﬂ'lﬂufunﬂmm.ng
AsafutuiuaLe 11ﬂﬂm1ﬁnﬁnﬂuﬂuﬂnamwﬁumuquunmq 4 17 NUAMIMUT 6
fiadwns wuhiinnalalunsaieian: wwﬁmﬂnuuuﬂnq'lﬂnum'lh-fmm 0.3 Hadns
P T g & & 1
Favuagiunanuus Wwesduniuiiaisfuaznm umniudsi o idhnsasanianamn
¥ e ——— " . siafbdegochiin
vomiomEnnd MUl Daamas RANNS IFONIRIBETpaden Fanuhiumniugad
¥ ) » 2
Unui1E eaaninthava A IMsRTs oo oy Nansdiituas hifineadwinoimii
o o oo l’r o L] d..d J ﬂ' - :i L)
Wadased Tuduganeldiniemanndiilseadeni hhhafnaowinuliueaddn 0.2
- . W J - -:i B J = o |
Has 04 iladmasmwdry o mouthineaeuderzyuivannvu nfoumounuisms
i ad e Y o4 v - .-r
ATITBUAMITE M INAIS aTinUI HaZfads THin FauNszuuANAYYE T
7 ¥ L] -‘ i - as Y
LonNIUAR B AR TR nmisfinaautdnue Aaiadiondiyitgans Txtin
4 ¥ ad B o ) o ' g ~
wenInilaIsuiioy 1Ay eiasNAR BT N TIHIATUMNYB I BIHANATIAJUMATIANTG

darusafunundon
— -~
-y Y - oF - F_'ET_/XP W
A3, dndesmaTulad... muuwnuﬁn .......... el T T e e
- - - I I-ﬂ 'I_J WWMM
. UaAaoIna lu law... awiloveenrsomliny.... A0

U sANYTL.2550. i ailodonmsonlinug 'm-""/



##477026812] : MAJOR NUCLEAR TECHNOLOGY

KEY WORD: CORROSION DETECTION / GAMMA-RAY TRANSMISSION/TECHNIQUE
CHAWANAT KONGTHANAKANA : CORROSION DETECTION IN STEEL PIPES
USING GAMMA-RAY TRANSMISSION TECHNIQUE, THESIS ADVISOR :
ASSOC. PROF. NARES CHANKOW, THESIS COADVISOR : ASST. PROF,

ATTAPORN PATTARASUMUNT, 55 pp.

This research is aimed to design and construct a corrosion detection sysiem for steel pipes
using gamma transmission technique. The developed system mainly consisted of a 2" x 2"
Nal(TI) gamma-ray detector and a 4.4 mCi Cs-137 source with lead collimators. The detector was
connected to a LUDLUM 2200 poriable single channel analyzer. The system was first tested in
laboratory for detection of thickaness changé_s m steel plates and steel pipes. A prototype driven
equipment was designed and constructed for ease of radiation source and detector handling in the
field as well as for moving them along and around the pipes of < 10 inches in diameters. It could
be moved for a distance of about 70 ¢ alung’,ihp pipe. It was designed in the way that the source
and the detector were always on the ,@pnsitﬁ';?ﬁiﬂj _yni' the pipe wall and could be moved together
along the pipe. The test results for steel ]:npesuf#iﬁéh diameter and 6 mm thickness showed that
thickness change of about = 0.3 mm could hedmmsad depending on the source strength and the
counting time. Thn,‘dévelnpcd system was later tested for thickness measurement of a used steel
pipe of 7 mm thickniess with a weld joint. The developed system showed significant lower in
gamma-ray intensity at the weld joint for both with and without detector collimator. The welded
pipe was then machined at the’ two areas to thin the pipe wall by 0.2 and 0.4 mm respectively.
The machined pipe was finally tested using the developed system in comparison to gamma-ray
radiography and ultrasonic testing. The developed system could give statistically difference in
gammia-ray counts between all tested areas and was comparable to the ultrasonic testing method.
In addition, a method for determining thickness of steel pipe using gamma-ray transmission

technique was also introduced and tested,
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PROJECT : CORROSION DETECTION IN STEEL PIPES DATE OF TEST : 07T /05 2008
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