m Mahidol University

™ a o a o 1 o & a -
% A15USTYUIVINIGTZAULIA NISWAUIE1EIEU (ASIN 2) O e
LN

7 and Resource Studies

A
ENSD EN Sustainable Development National Conference (ENSD Conference 2™)

bt o € i s

ANALINRBULAENIWEINTANERT UBINDIFBHARAR Faculty of Environment and Resource Studies, Mahidol University

AsnaIUIssuvaLnulnsenne Tuduldarematian1san I usId N uuUUa R LULR

AR WA, utiEd 1a1e75, war nuating WarunIEaN

mAnImnssudundes ausImnssumans ymIaanTalumInends uyadilval lwmunudu namamiues Ussmalne

*Corresponding author: manasavee.l@chula.ac.th
UNANED

a o

AU

@ U U U

npUszasALiioAnvIANAINIIAvaLTEULALNUA e dT Wi InSedlunisnsiaaeulaseass

 mvludely Tasyamunmansadulnssmeluduluideuds ordendnnisanvousadniumguf Beer-Lambert Law
wesmsinsgrmmstiuddnnnisaunylusiumeeng 9 Yestuny syuuiantulssneumeausingd Wit
¥4 uazsruunamuAuMsIAdouTiinay
Tutunounisnaaes lavhnsvaaouauLILETBITEUUNAMIUANNSIAA BuT lurles ey 0-500 dadiuns
WuMTTUUANNTALAA Ut LU suusiidmunlass wasiiaue Tnefiaianueainiedsuadsoglutisssua
| 1.08-1.33 Wosiun uardiarufonvumnasgruadsUszan 0.6 fadwms vindulavinisaunuiuliideudmss
nawduifiolduveyaensds Fmunaaumamesadiuuluianaseswoidesuaraumasnnvouiglanans
vastulyl aennnoatumsanveuisdluinansiifiarumuuuuaiiase
| ﬁm%’umimﬂu%ﬂﬁﬁaLL%’wmﬂaung wunAmstuiduinalanaswesduliiinvhuasaeurnsasd T
 awnsaszyidusumuseddnssanslula ledumnnunwesnsslatssaio 5 wuftms Sseannosfuruin
Y8alNTIAI wamsﬁﬂmaqﬂigﬁizwaLmuﬁya8%’&%5@ﬁ’uﬁ’ai’m%@a’mmsamsafu%’ULLasﬂszmmmmaﬂwsmwzfl,u
ilelilpeeneidszavsam uaziifnenwlunsuszenalnidumaiamnsnaeunuulaivharedmuagliuas Ya

LBLUUDY 9

ANdAY: MIauNuUAesd / mansavdeunuuluvhate / Insaneludiely / nsanneuisd / Beer-Lambert Law



| Faculty of Environment
-/ and Resource Studies

@ Mahidol University

- a v o a y oD Y
% N1SUSEYUIYINITTLAUBIA NITAAIUIDENEIEUY (AFIN 2)
AN

A
ENSD EN Sustainable Development National Conference (ENSD Conference 2™)

bt o € i s

ANALINRBULAENIWEINTANERT UBINDIFBHARAR Faculty of Environment and Resource Studies, Mahidol University

Development of gamma transmission automatic scanning system for

inspection of internal structure of tree
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Abstract

This research aims to investigate the capability of a radiation scanning system combined with a
radiation detector for inspecting internal structures of wood, with particular emphasis on detecting internal
cavities in hardwood samples. The study is based on the principle of radiation attenuation according to the
Beer-Lambert Law and the analysis of radiation count rates obtained from scanning at different positions
along the specimen. The developed system consists of a radiation source, a radiation detector, and a linear
motion control mechanism. |

The accuracy of the motion control system was assessed over a travel range of 0-500 mm. The
results demonstrate that the system can accurately move to the specified positions, exhibiting an average
positional error of approximately 1.04-1.3% and an average standard deviation of approximately 0.6 mm.
Subsequently, solid cylindrical hardwood samples devoid of internal cavities were scanned to establish a
reference baseline. The radiation intensity was observed to diminish gradually and symmetrically from the
periphery toward the core of the sample, which aligns with the principles of radiation attenuation in a
homogeneous medium.

In cylindrical hardwood samples with a single drilled cavity, radiation count rates were notably lower
and relatively constant within the central region compared to the surrounding areas. This region was |
identified as the internal cavity, with a width estimated to be approximately 50 mm, which aligns well with
the actual cavity dimensions. The findings substantiate the efficacy of the proposed radiation scanning
system in detecting and estimating the size of internal cavities in wood, thereby highlighting its potential as

a non-destructive testing technique for wood and other dense materials.

Keywords: Radiation scanning / Non-destructive testing / Internal cavity in wood / Radiation attenuation /

Beer-Lambert Law
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