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Abstract

This research aims to study the expansion in sodium sulfate solution and
weight loss in magnesium sulfate solution of mortar with fly ash, ground granulated
blast-furnace slag (GGBS), silica fume and limestone powder which are industrial
wastes. These industrial wastes were used to partially replace in Portland cement
type 1 (OPC). The study found that in sodium sulfate solution, expansion of mortars
with fly ash, GGBS, silica fume and limestone powder was less than all of the OPC
mortars. Except when replaced with limestone powder and with fly ash or GGBS
at small quantities, the expansion will be higher than or close to all of the OPC mortars.
Besides, in magnesium sulfate solution, weight loss of mortar with GGBS and fly ash
was greater than all of the OPC mortars. While the weight loss of mortar with silica
fume was no different from all of the OPC mortars. Finally, the replacement
of limestone powder in OPC mortars tend to be lesser weight loss than OPC mortars,

except when replaced with limestone powder at large amount of fly ash and / or GGBS.
Keywords: Mortar, Expansion, Weight loss, Sulfate solution.
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Abstract

This paper aimed to study the sulfate resistance of concrete with ground
granulated blast-furnace slag (GGBS). The expansion and weight loss of concrete
samples in sodium sulfate (NS) solution and magnesium sulfate (MS) solution were
evaluated for the sulfate resistance. The binder content of concrete with GGBS
of 320 and 400 kg/m’ was used. The water to binder ratio was kept at 0.50 for
concrete. The results shown that the expansion in NS solution of concretes
with GGBS had lesser than that of OPC concrete. The expansion in NS solution
of GGBS concrete with low binder content had lesser than that with high binder
content. In case of MS solution, the expansion of concrete with GGBS was higher
than that of OPC concrete, except concrete with small amount of GGBS had
smaller expansion than OPC concrete. Likewise, the weight loss in MS solution
of concrete with GGBS was larger than that of OPC concrete. Finally, the weight loss
in NS solution of GGBS concrete with low binder content had less than that with high

binder content.

Keywords: concrete, ground granulated blast-furnace slag, sulfate resistance,

expansion, weight loss.
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Abstract

This research aims to study the final characteristic of composts that produced
from food scraps, dry leaves and cow manure by using aeration tanks, and to study
the suitable aeration period that generates the good composts. The four different
aeration periods were varied: 1) tank no.1 24 hrs aeration 2) tank no.2 without aeration
3) tank no.3 6 hrs with and without aerations 4) tank no.4 12 hrs with and without aer-
ations. All tanks were kept for composting 60 days. The experimental results showed
that the characteristics of compost in the tanks no. 1, 2, 3 and 4 were as follows: pH
were 8.14, 6.05, 6.32 and 6.31; the moisture content were 42, 59, 59 and 46%; the
percentage of carbon were 22.76, 27.67, 24.73 and 26.2%; the percentage of nitrogen
were 1.08, 1.05, 1.1 and 1.06%; C/N ratio were 21.09, 26.46, 22.42, and 24.62, and the
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percentage of phosphorus were 20.0, 24.4, 30.6 and 17.7%, respectively. The studied

results indicated that the decomposition of composts were affected by the aeration

period.

Keywords: compost, food scrap, aeration tank.
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A Study on Electromagnetic Shielding Effectiveness
of Cotton/Stainless Steel woven fabric
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Abstract

The electromagnetic shielding effectiveness of woven fabrics that is woven
by plied yarn of cotton yarn and stainless steel fibers in 3 basic structures i.e. plain
weave, twill weave and sateen weave is studied in this research in order to investigate
the effects of fabric structures on the electromagnetic shielding effectiveness. Also,
different proportions of stainless steel fibers contained in various woven fabrics are
used to study the effectiveness. The results showed that woven fabrics that made
from plied yarn i.e. cotton yarn and stainless steel fibers in all structures had a good
effect on electromagnetic shielding effectiveness. The woven fabrics that used higher

proportion of stainless steel fibers had higher electromagnetic shielding effectiveness.

Keywords: cotton yarn, stainless steel fiber, plied yarn, twisted yarn, electromagnetic

wave, shielding

nfnuUiyaniv awiydame madenienssuame Auglrmnsaumans inivendemalulagvusnasyys
*919158UsEANMAIYImnssudme AnglmNTIumans wininedemalulagasuseasyys
‘nsilsshnmeinwelulatiaiiFme AnranavYNTIIAMBLaERNKUUMINY ainendumelulagsvpanssuas

21SasIFIONSSUAENS S1sUVAasSTYUS KL



1. uni

Tuthagtiuededldlnindidnvmseiind
gdnsnanun1stvaindseanduunn Wy
AauTimes Insdniidieda Ing Insviel
lulasia uaggunsaldidnnsednddu q
gunsaling 9 dsnandinsuninduvideauy
wdlwidnlida 1ns1aunsAneitevans
atu [1] wunmsduiaaunaauusivan i
n18989u (Extremely Low Frequency
Electromagnetic Field, ELF-EMF) lagns9
s enailendusyezinaruiueianinld
Aanadesoaunnduldanuaielse
T5AugiSeauad lsAuyiSansisen wazlsa
uzidadndeonu17 9nnaLazsuns1ed
Aeafuaduwanan i 1fAnty 3
sududesiinisdesiy Fearursanale
vangituaznisldfandamefdudnisuils
fanunsadostunduudmdnluiale wu
anulddorniiannsatestunauusimdnlyiin
iielvinaunsimanlwiinddsfusdosiian
Tagvhluonad 3 wuamisluniswauiuas
ponuUUERiNdmSuTesuAAuLsmEN YT
Town [2, 3]

1) nslainiitestunduusimdnlndi
uiniseenuuuiaduduwdodndniagy
fifldnvarlnseadnasdlasifiauunnsg
fueeanly

2) sl yanfiarnisadoedy
aduwwan v Suusiusedly (Lining)
viornyduluveadedn

3) nsldiagmieansiAdauaIuuen
voeddod1dnsaguiiied osfundu-
wslwanlni

2. 19QUILAIALATUIUAIUIY

UITe T dunsAneUsEansam
nstestunduwimdnlnfirvesineinan
AnFumeaviing/aunuad Wilunedu
Aufmalassassiiugiuie dmeansdn
fneatenues uasimeatesiu Wevinis
Anwlseuiisulassaseesianediiina
mon1sUesiunauntindnliiuay
Mn1USeuisulseansninnisdesiu
paundmanlni1annslddndudule
AUALAARNLUIR BN T ety Tadliile
Wunsidiuyarlifunandaeiuaziiiy
ANnuanra18lunIsiguenIEnIg

defidiudnedTord uiane
Ferndusedufedusieiovuinues
30 Ne waz tdunensasldidunneg 2 nqy
Ao nauusniluduseihevunniues 30 Ne
ddnnquiluduieauszninaduseihe
YUIALUBs 30 Ne Aulduleaunuiaguuin
0.3 Tadwuns Iagurunetduilug1ny
Tassadeiiug fo dmeanedn 1/1 dne
ANUNLEY 2/1 LasHINeaunIu 1/4
Fanansioeakmenuguil 1

v \

Heanetn 1/1

N T — -
E- i _Z-_ N
W .al - N JR
SR AF £
it E e = AN
. w B A = B =

= ]

H1M0aN8Nwee 2/1

<Ml 015a1SIFONSSUMEnNS S1BUVAAsSTYUS




- L
= = B AL
RIS FIm e

o = =2
a0 - = '
g < L E
- v = 4
SIS W ™~ a
i )
| . ¥ 1e — 1

H1Noangsiu 1/4

Ul 1 Megneiime 3 Tassaiie

dmsunisAnwndssuiisunisly
ammumiﬂ,aaLmeaaﬂJaqmwaLmaimaasw
thu szfmuanisvedinde 1 91Uszneudie
Wumedududuneihevuiniuas 30 Ne
FavuauazidudenautsgUuuunislidndou
wuleaunuaaly 4 wuuusenaunie

1) wuud 1 fmuadududnetne
YUIALUDS 30 Ne 9113 2 LduAULduaenIu
fhe/auauiaa S1uau 1 Eusie 1 99

2) wuud 2 svusdududiete
YUIALUDS 30 Ne 9113 1 LduAULduaenIu
fhey/aunu-1aa s1uau 1 dusie 1 91

3) wuudl 3 svuadududiedie
YUIALUDS 30 Ne 9113 1 LduAULduaenIu
fhe/auauiaa S1uau 2 WEusie 1 91

4) wuudl ¢ Aunduduseniu
fhey/aunulaansviunse 1 9

Faguuvunislddndiuvoadule
AUAULAATIANIAUALLUIR IS D2UARS
Famnsedi 1

21SaSIFIONSSUAENS S1BUVAASTYUS T4

A157199 1 AsMandIuduntenIutng/ausuad
ALLUINENA
4 g Frovasia 1 91
Wuud fnediy ;
(repeat)
v o uanethe 2 @iy
1 unneihe 30 Ne . M
Eusneau 1 L&
v o dueneihe 1 @iy
2 W@umeie 30 Ne v v M
Eumeau 1 1u
v o duenethe 1 @iy
3 W@umeie 30 Ne v M
EUREAIU 2 LU
il Wumeig 30 Ne LEUAEAIUTINUA

dlevinisnedste 3 Tassadnemunisld
Fnarudulpaunuaaiinneiu aziifetain
volfieMsAnwATeRIIIASIUIL 12 TU &9
LARIMNANSIET 2

AN5199 2 WUNTUINUNAFDUANULASIAS19VDINN

o ] %
svd | laseadnedn feeria 1 91 (repeat)
. wumethe 2 @iy
P33 agun 1/1 Y v o
uReAU 1 LU
. uanethe 1 @iy
P50 angun 1/1 y » o
EuAemIU 1 e
. uaethe 1 @iy
P67 angun 1/1 Y w o
AUANEAIU 2 LEU
P100 | anedm 1/1 VAUANAIUTVUARD 1 9
wuenethe 2 @iy
T33 | angvues 2/1 v v Y
uAeAIU 1 e
wuenethe 1 @iy
T50 Anenes 2/1 Y v o
AU 1 1Eu
dunethe 1 @
T67 | anevues 2/1 o o b Y
FULEUAIEAIU 2 LEUY
T100 | aenues 2/1 | @umigmuiaiange 1 90
. umethe 2 @uiu
S33 | awsu 1/4 v v M
AuseAIU 1 &
. wduenethe 1 @iy
S50 | anwsu 1/4 v v M
WuAEAIU 1 1Eu
. duenethe 1 @iy
S67 | awsu 1/4 v v M
WAUANEAIU 2 LEU
S100 | anesau 1/4 VUAEAIUTIVINARD 1 91




9NA59di 2 Fvesia P33 T33 uay S33
ginstadndruduloalnuiagniuuun
Fgveranismera 1 sndu 33% fine
%@ P50 T50 Wag S50 agdnsludnaiu
dulanauLaanIuRuIs 18N IRon15ani
1 gy 50% dwsudmesia P67 T67
way S67 aginslvdndlruduluaunuias
puuadensdenismedn 1 sndu 67%
wazdIMesia P100 T100 way S100 gl
nMstdndutdulounuladniuuuyInie
wWavanuason1snod1 1 s udu 100%
Nt mensunnageuiiomdndqu
FJovazvoudulelunmeoniuuinsgiu
A1SNAFOUNLILATY 1SO 1833 Gauans
UazBAnUAISIT 3

A15799 3 dadusesazvasduleluive

A15799 4 FIUIUEUAY ANUAUILATUININVDIN

SWa wulafie wWulvauauag
P33 94.9 5.1
P50 92.6 7.4
P67 90.5 9.5
P100 86.4 13.6
T33 94.8 5.2
T50 92.4 7.6
T67 90.4 9.6
T100 85.8 14.2
533 94.9 5.1
S50 92.7 7.3
S67 90.1 9.9
5100 86.4 13.6

nduihimenanuaildainnis
nesusULuUNMIeiiiieiy lunageuiile
WanURveR Ve IuanImINAISIeR 4 39
sxflaudivasinfivsznaume S1unuduse
o519 AuMLYeEn wazthainuesin

S P33 | P50 P67 P100
uFUAE
(v&u/n5.4) 62 X 62 x 62 X 62 X
52 52 54 52
AgdY x AEna
ANUNUIVDIEN
a a 0.32 0.31 0.31 0.32
(Hagwnsg)
Swiinvasdi
116.2 | 116.3 118.2 120.6
(NSuABNS.LUAS)
S9Ad T33 | T50 T67 | T100
FuUEUAE
(&u/n3.47) 62 X 62 x 63 x 62 X
54 54 54 55
Aedu x Aena
AUNUIVDIEN
a a 0.35 0.35 0.36 0.37
(Hagwns)
Pminvaedin
o 108.8 | 108.9 120.5 120.7
(NFUADNT.LUAT)
9 S33 S50 S67 S100
FuIUEUAY
(+du/ns.417) 62x | 62x | 60x | 62x
52 52 51 52
feBu x dena
AUNUIVDIEN
a a 0.44 0.44 0.44 0.43
(Hagauns)
Hmiinvaedi
o 1123 | 1128 112.7 120.3
(NFUADAT.LUAT)

<l 015a81SOFONSSUMEnsS S1sUvAasTyus




nauTRveIMen LIS 4 wu
IfmeansnuesisudusesenIs1ei
m’mLLmé’ww'amﬂﬁqmmsﬁmamwLLEN
ffisuuuunismeiinislddndudule
ALAUAATINNARLLLIR BTz T niTn
voaduniiga dmiudmeatstnasdl
dtinuesfnsesasmnaindimoatsnues
LAYEINSUAINDANYAIUILLAMUNUIVDIEN
mnﬁqm

NINAaRUUITEANTAINAISU DAY
pAund manln i 19zdanTouiaiesile
nsnageun1NgUi 2 Tnetrdmefay
naaeuNIInNtIgnaasuiiinigiide
aaunndnlni (Shielded box) lidiszey
NAINAWDINIARITULALFIA Ty ey ed
(Antenna) %3 2 (Juszes 20 wuRunAs
nduazUaesnauwindnlad1ain
Lﬂéaﬂﬁ%ﬁ@ﬁmﬂpm (Spectrum analyzer)
waziinasvufinafieuladad uan
Uszansamnisdesiundunaindnlii
Tnon15MAa0UILTINSNAGEUH 1D
2 WUARPLUIRILATLUIUDY [CERRE G
USUang91n AR uenLA3aINAdeU LAy
Jzvnsedeueiun 5 adased 1 Tu
LaziuAuIneasnIAIUSEANEAINNTS
Joatunduudindnluih

Spectrum analyzer

I Shieldedbox

Material
Under Test

U7 2 nsdamseuiasesliaiiienaaaunian
Uszansnmnistlasiunausdwantuliii [4]

21SaSIFIONSSUAENS S1BUVAASTYUS KL

PAINISNAZDUMIAIUTEANTAINNTU 9N Y
AauLLan WA 1w e aziinA iU
Taarnaseameasuldusziiunanisnaasu
1oL UT8oULNEUAINTLAVYDINITU DI U
AauLmanlil Fain1ssmunliianue
2 ngu Aengudmsudldaundesduda
d' ] <@ 1 o [y} %
maundwanivilaensauazngudmsuly
Nuasialdnily dmsuanuiteiay
drlUvUSsutsunuseauvreanisyaeny
Aaundmanlni dusunguuenderni
TWaruldmlu [5] fefivianun 5 seeu o
ANULANAIAIUAIUSEANTAINASUBINY
d' 1 I3 [ d'
ARULLAN N AILERININAISIN 5

A5 5 seeun1sUasiumdukiudninindnsu
nauvandeinldanldanly

o ) Iﬂs:",ﬁw%mwn'ﬁﬂfmﬁ'u A
AauwimANIWIh (SE) miae : 1dua
5 - fiflan SE > 30
4 - fun 30 > SE > 20
3-f 20> SE > 10
2 - Uunang 10>SE>7
1-wold 7>SE>5

3. HawazIsal

ot meanualuyinnismeaesy
wiszansamnisdestunduudndnlil
(Electro- magnetic shielding effectiveness,
SE) HANSYAdEUNUINENeTLAEIA5E
Yosrumdunandnlaialaluszdud @9
WgUINAUIEAU 3 (20 > SE > 10) 370
As19UsTsERUNs Yo etuRdusmanlyi
dusunduueadesiilialdily deedlu
FrapAUAMUATENING 800-3000 LnZBInD
FaanImunsIed 6-8




A15199 6 Useansnimnistlesiundundindnluii

YOI WOaITn (Mg : LATLua)
(LN:Z:';;;%) P33 | P50 | P67 | P100
800 232 | 236 | 274 | 207
1000 368 | 363 | 415 | 422
1200 382 | 286 | 379 | 358
1400 367 | 348 | 337 | 383
1600 191 | 256 | 270 | 273
1800 169 | 279 | 295 | 308
2000 200 | 227 | 235 | 258
2200 209 | 212 | 238 | 242
2400 236 | 299 | 224 | 309
2600 220 | 261 | 283 | 286
2800 17.8 | 283 | 220 | 318
3000 13.9 | 203 | 21.7 | 353

01599 6 WuIEmea TRy
wﬂizammwmiﬂaaﬂuﬂammmaﬂi‘vmw
m’lummaumma 1000 LWNLLEIAD
wag e

=) 2
)} 311

mm"]f“fu 42.2 agLua
vANsAINAsTeefunauws nanln
aalurianauaun 3000 WNLLEIRD

q

A
A7
3
5%

oSp. 2 R
3°<

a1

GZJ\‘iﬁJﬂ’]L‘V]’mU 13.9 agLUa

A15197 7 Useansainnistasiumausdmantuili

YOIWIMALNLYY (MUY © LATLUA)
ﬂ’J’l&lﬁl
(sinsiBsad) T33 | T50 | T67 | T100
800 196 | 221 | 230 | 36.1
1000 36.4 48.3 53.8 57.2
1200 257 | 368 | 343 | 397
1400 259 | 276 | 277 | 413
1600 19.8 324 32.1 45.5
1800 314 | 362 | 461 | 360
2000 179 | 227 | 223 | 250
2200 196 | 243 | 222 | 262
2400 31.9 32.9 26.4 34.0
2600 262 | 345 | 395 | 47.5
2800 238 | 271 | 255 | 303
3000 210 | 263 | 303 | 334

91NAI5I9 7 WUIIEMEAIENLY
axfiUssavsnmnistesiunduusivantiiih
P mﬁlusu'am?iummﬁ 1000 LWUNLLEIAG
%ﬁmmmwm 57.2 \ndLua lardlmuseansnin
nsdesfunduuslmanluindinfgaluag
AAUAIINE 2000 WnzBsRd FeilArind
17.9 wdua

A15197 8 Useansnwnistasiumduniwaniniia

VDINMOANYAIU (W18 : LATLUA)
(m:::‘;s :usﬁ) 533 S50 S67 | S100
800 208 | 185 | 197 | 213
1000 338 | 200 | 321 | 361
1200 303 | 358 | 39.0 | 39.1
1400 296 | 2716 | 264 | 298
1600 213 | 242 | 270 | 278
1800 278 | 336 | 295 | 337
2000 255 | 286 | 326 | 33.1
2200 192 | 236 | 238 | 267
2400 220 | 248 | 224 | 330
2600 246 | 320 | 283 | 355
2800 198 | 178 | 212 | 313
3000 160 | 188 | 217 | 230

9NAN9197 8 NUEEAIRIUE
:ﬁﬂ'wﬂisﬁwﬁmwmiﬂamuﬂammmaﬂlﬂ/\lﬂw
P miummaumma 1200 LWnLLEInG
%ﬂﬁmmmu 39.1 ABLUA LagdAUsEansnw
nsdesfunduuslmanluindinfgalugag
AAUAIINE 3000 WnzBsnd BeilAvindy
16.0 W%LUA

1nA1Uszansainn1sdeeiu
pAuLL ANl 19 10A15197 6-8 WU
Fveusdazlaseairefifisuuuuniselae
nslddadrwdulowuud 4 Mdunisne
Tngldiduseoniuiine/awnuaarnaunaiy
wuIR1eNe aziaUseansaimnislesiu
dumannlinifTan assaieuwiniy

21Sa1SIFIONSSUMENS S1BUYAAsSTYUS




YU 5 (SE > 30) 91nM1519UR5¥HUNIS
Hosrunduutindnlwihdmsunduveadedh
aauldmly Sadudwesia P100 T100
wag S100 wazdlm1uszdnsninnistesiy
pauLnsn W Wingy 42.2 57.2 way 39.1
wauamudiy fadulsaguladn msaen-
wsnidulpauauaalunismedndunisiia
Uszandaamnisdesiundunaindnlii

a

Y3 o lanazA1UuszaAnsS A nnstaaiy

a

pauwdianlihazingaflefinslddndou

a

YUy AwAURENUINNAALUNITNBHN

9

d1msunisAnuirrused@nsaan
n1sdostundundiwanliiinelasadng
nsne agvinnsieuisunanisaneilag
Aasrziandafifnslddndrudusoniu
fho/ausuaalunisneguuuuiiedty dadl
W ¢ wuumudaduilainausBlushde
7l 2 Fadutagusvasduazvouiunauided
wazaInNNaNITAnEIUsEENSAINN15 U0 Y
pAULLIVANTT ansouansrUsyaTEA T
nstlasiunugud 3-6 fail

szanTamnistleanu
aauuimdnlWih eadiua)
450 -
40.0 -
35.0
30.0
250 -
20.0 -
150 -
10.0 —
50

0.0 T T T T T T

800
1000
1200
1400
1600
1800

AWD (1FTAD)

2000
2200
2400
2600
2800
3000

U7 3 4

mﬂgﬂ‘ffi 3 1 unsfnwuseansaim
n1stfesfuadunindnluiinelaseadng
asnefidmunnslidadiuduloaunuad
sULUURl 1 wuidmeaevugsagsiunli
ArUszansamnistesiunduulmanlii
drulngfnindveatsdalazidiveassiu
Fearursanudaoufivasnauainud

01SaSIFIONSSUAENS S1BUVAASTYUS

ASeuieuUszansnmnistesiunausdwantiivesimewuud 1

2400-3000 wneidsnd Fadlaeg sening
21.0-31.9 wdua wuensUesiunainan
Wiguwinsgau 5 Tugaemdualnud 2400
a 6 4{ a0 1 [y a
LUASLETNY YIUAUNINY 31.9 LagluaLlay
nuen1sUeeiuidngaiisuvinseau 4
Tugr9mauAI1ud 3000 LuneL8sne @9
fAwnAu 21.0




WTLUS IINNTANINALAZIUTIUN—UNUIN
HM0818NLe4HTIUIUE UM 18N DA
faannnindmeansdanazimeaisnu
Snaradafidhminuestannnin Seilvien
UszaAnsamnistesiuaduu sl
fnninilesarnsruruduloaunuiadg

MINBUIAENITNINNTT EnSURMeAIEH Y
a v} z:{' 1 @ Y
fAnnstesnumauuididnluillafsesasun
ANEINDANBNLEY LIDIINAUNUIVD
N1998180 1UNINNI 1N INDA18TALID
WS ULREUIINNITAINUANITN DR 16T U
Uk 1

== P50

szansnmnisiesunau
uuman 1 e diua)
60.0
50.0 -
40.0 -
30.0 - N Ny W - T50
v

20.0 S50
10.0 —
0.0 T T T T T T T T T T T

(] [ (e [ [ S [ (] [ S (] (e

(] [ S (] [ [ (] (] S S o [

o0 S (o] <t O o0 (] o <t O o] [«)

— — — — — [e\| (e\| [\ (@] (@] N

- AWD (1F5AD)

JUT 4 AndSeuiiudszdnsamnistesiundunimanluihvesdmenuud 2

mﬂgﬂﬁ 4 WJuns@Enwuszansnn
nstastuadunimdnlniinalaseass
ANSNBNNNUANNS I anaIU AUl e dLAULAE
JUMUUT 2 nuddveaneniedziluualiy
AUsEANS A NNIsUeaTuAAURILAN AN
dulngfnitdivealsdauasiimoassiu
) Y] A A A
FAANUITONUTALAUNYI9AFUAINUD 2200-
3000 Luneidsnd deagsening 24.3 - 34.5
waLua wuANsdesiunangaiiuwinseau
5 Tut29PAUANND 2600 WINSLEIHT F9TAN
WINAU 34.5 WTLUa waznuAIn1sUeenu
Ao A ~ ' Y | = A
nangaisuwinseau 4lugaaniuninud
2200 WINZLEHT FALAWNINU 24.3 LATLUA
AINANTANYINALALLUSHULNEUNUD N

MOAUNULYILTIUIUFUA 1N DA
WINNIININDANETALAEH IMOA18R U

v v

NN UNMINVBIEININNIN v lnATiAn

L 2De e

Uszansamnistostuaduudmdnldig
Anruflesansuiuduloaunuiaaniuuin
AEeiNINN dusuianeatedaiainig
Yostunduudwmanlaildfsosasuiann
Fmeatenues esndndiudovazves
Wulsaupuiaduesnimeargdaiunnnian
drveagsiuiloiouiisuainnisivun
mswaﬁ%ﬂugmmuﬁ 2

9nguil 5 1TunsAnuszdnsam
n1stfostunduiimdnlii1aelassadng
nsnefinvuansiddndruduloaunuad

21Sa1SIFIONSSUMENS S1BUYAAsSTYUS




gULL‘UU‘ﬁ 3 NUTIHINBANENLEIRL
wurldurAruszansaannisdesiundu-
wdwdnldrdulvefnindmeaednuay
FMea1ee U F9a1u15an Ut AU
AAuAINE 2400-3000 wnzidsnd Fadl
ABYTENING 25.5 - 39.5 LABlua wuAn
n1sdesduiidfanifiouiniszdu 5
Tug29AAUAIINE 2600 WNZLBTAT 39
AWMU 39.5 TLUA LaznuaIN15Ue9U
fffigaiisuinsedu 4 lutianduaiud
2800 wnzLdsnd Feflavinfu 25.5
WATLUA 1ANISANEINALALLUSEULNEUY
WU K190818NUeITTIUIUAUA 18N
Aonns19taunnIdmeanedauaziine

anesu Snvsdsthimnuesthannnii 39y
fianUszansnmnistestunduwsimantnd
frnanilosansruuduloaunuaaniy
LIEENIENINNI dusudmeaadaiian
wurldunisdestuadundnanlui1las
So9aNIINEIMoa1eNLEe a9 nine
anedniisuiudusienonisisiauinnin
Fmeanesiy Snnadaddwindannnin
Jar v daUseansaannasdeenu
Aaundman i 19ifnTnilesainsiuau
uleannulaan uuuIn 18w iuInn
ewssufisuainnistinunnismen
Huwuud 3

szansamnistlo sy
4 ] <3 a
aauuiman I iadua)
60.0 -~
50.0 -
=@— P67
40.0
== T67
30.0 -
== S67
20.0 -
10.0 —
AiA (T30
0.0 T T T T T T T T T |
() S () S () () S (o) S (o) S ()
(e} S S S S S S S S S S ()
[¢%) S N <t =) [e%) S N <t O 0 S
— — — — — [\l (q\] [\l N [g\| N
U7 5 AdSeudisudszansamnisdesiundundwinlvihvesdmenuud 3

01SaSIFIONSSUAENS S1BUVAASTYUS




sz ansnmnistlo sy

aauuman Wi (adua)
60.0 -

50.0 -
400 -
30.0 -
200 - %

10.0

== P100
== T100
S100

AW (13301%)

0.0 T T T T T T

800
1000
1200
1400
1600
1800
2000

2200
2400
2600
2800
3000

U7 6 AnUSeuiisulszansnmnisdesiundusdminlvihvesdvewuu 4

Nngui 6 iunsAnu sz avEam
n1sdfostunduniimaniii1aelasadng
Asnefirruansidadiuduloaunuias
sULUUT 4 wuindmeanemussasuualiy
Adszansninnstostumduudinanlni
dulngfnitdiveatsdauasiimoassiu
Fearursanudaoufig19ndunaiud
800-1800 Lunzidsnd deilA10g5en919
36.0 — 57.2 wwdwa nuAInsdestuia
Aapiflsuivitsgdu slutiseduannud 1000
Wndsed delaviady 57.2 adua uas
wuansdeafufidfigaifisuinsedv 5
Tug29AauAINE 1800 LUNZLBIAT @9
FANVAU 36.0 LATLUA 1NNITANEING
wazlUSeUBUNUIN A MoaenuLeslianuIu
dudeysienisnsimnnnivdmeansdn
Lavdmeaiesau Snadaitininue i
wasdndiusosazvouduludunuiaaves
K1M9U1nN3T 39l A1UsEansnInng

Josdurauwlimdntnd19fn7111da931n
WAl ALAULAFNNINNIN FEUSURIND
1 a0 (v d' 1 @
angnuliA1n1sdeanuadukitnanlui
1ARAT99a9U19INHINDAENLYY LTUDI91N
YBIENDANYAIULAINUNUIVBIENIUINATN
N1Y19aN8 AL DS U UANAITAINAUANIS

R dugULuUN 4
AINNANISANYIANUTLENT AN
nstdasdumdunimantniinelaseass
ANSNBVBIN AN UINUATEL WU e
AeNLYIEIA1UTEANTA NN U 890U
d' 1 <@ = 1 ¥ (v
AauLlLan Wi 1AnI I neanedanay
HIMDAYMAIY bUBIININUIULAUAEH D
A151987 Undnueal wardndlusovay
Ypuduleannuaalul 1 meaatenwe 9l
UIANIEINDANYTALALHINDANEAIU T
paAUsEnaULnadidnNanani1sd o9y
d' 1 < 0 £ = 1 [
AAUBILANINHN ne1TedeAIn15Teeiu
pduwlantiW el iuszansaan

01Sa1SIFIONSSUMENS S1BUVAASTYUS




lun1sdesiunnfan adsidenldimend
nslddndiuvasuduluaunuaauinign
Foduloawnuiaaavvinnuindoaiu
paundnantiifuazla1uszd@nsaw
Ly = 1 < = £4 [
nstasiumduwsimaninihigemeuniu

4. AaRnssuUsENIA
UIFYLNDNISANWIUTLENT NN

asUasduadundnanltuwrvesiinedl

I@dndunisgaaslulddaed 1deswnan
n15lasuAIINBYATITRAUSUATL UL
LAEAUTIBMEDNNATUIINDIITEDIFAUE
Ju503A9lns uninerdeinensaians
dwsuiduieihe nusemgludinnisihe
A9 dmMTUN1INONUKT I1NB1ANTEAT0S
avlyngIuuyl unInerdemalulad
MuAansaImn dmugunsaiiaziedesile
nadou Snvedruuzirlunisaaeu
duwmanlniangudnaaeunansdiasi
Iifiuasdidnnseind (PTEC) wazdmsu
guUnsaluaziadesilonaaouiiui anuitv
Aonmoadedriauszimelne

21SaSIFIONSSUAENS S1BUVAASTYUS

5. 1PNE1591999

[1] nuaving Tuuq9es1s9, 2554, ns
USSIHUND NTZNUABHVNTNYDY
Aduwdwan W19 a1 Sl
wsegeluuszmalng. Inerfinus
USggrunivudia. a1v173%1
WAlulagn159ANITNANIULAY
Aandeu UINENSsTIUMARS

[2] Hui S, Jianping W, Xiaona C. and Yan-
zhen W., 2011. Research on Elec-
tromagnetic Shielding Clothing.
Cross Strait Quad-Regional Radio
Science and Wireless technology
conference (volume: 1 - (26-30
July 2011) ) . 211-213. ISBN: 978-
1-4244-9792-8.

[3] clgond RFesnalng, Shuna 19PRSHLNAYES,
Upen IUNUe, A3 AT lUNe UL,
36) AAETRY, L@lY 9133ATY,
ABRNYTA WINBUNS, AT VAEIASHAL
Afensses Insanw, 2555 "iﬂ@?{wa
dwsunistostumduudinanli
(Moudil). Colourway. 18 (104) (Jan-
Feb 2013): 23-26. ISSN: 0859-1849.

[4] Audnaaoundndog bnduas
didnnsaiind (PTEQ), 2557: wily
Toyanauiines

[5] Taiwan Textile Federation. Specified
Requirements of Electromagnetic
Shielding. (online), Widslaann :
www.ftts.org.tw/images/fa003E.pdf
(3 $unAu 2005)







msooniiuvuliasasiwinSooneanitiomasn
Design and Fabrication of A Ripe Palmyra Fruit Pulp
Separating Machine
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ABSTRACT

A ripe palmyra fruit pulp separating machine was designed and fabricated
to reduce the separating time and the number of labor for the ripe palmyra fruit
pulp separating. The prototype consisted of main frame, separating unit. Diameter
of separating rotor was 450 mm. The power transmission unit and 1 Hp electric
motor was used as a prime mover. The ripe palmyra fruit and fresh water were
fed manually into feeding chute at the front of the machine. Then the pulp and
other part of fruit were separated by separating unit, and the pulp fell through
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the chute in front of the machine. Testing results indicated that the best separating
quality was obtained when the machine was operated at 280 rpm separating
rotor speed. The percentage of separation was found to be 96.8+0.3% at working
capacity of 37.9+0.6 kg/hour where the energy consumption was 0.72 kW-hour.
Based on engineering economical analysis, the machine cost was found to be
3 Bath/kg, payback period was 40 days and the break-even point of the machine

was 32 hour per year at the annual use of 1, 440 hour per year.

Keyword: Asian Palmyra Palm, Ripe Palmyrah Fruit, Palmyrah Fruit Pulp, Separating

Machine
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Abstract

This paper aims to study the effect of high free lime content in fly ash
on the cementitious properties and autogenous and drying shrinkages of fly ash
mortars. Three original fly ashes with different free lime content were used. The
addition of free lime powder to those original fly ashes was applied for making 5%
and 10% of free lime contents. The replacement ratios of fly ash in ordinary Portland
cement (OPC) were 20% and 40%. The cementitious properties, autogenous shrinkages
of mortar and drying shrinkage of mortar were studied. The study found that pastes
with high free lime content of fly ash results in higher normal consistency, earlier
setting time and higher compressive strength at early age. Moreover, the autogenous
and drying shrinkages of fly ash mortars for both high and low free lime contents
are lower than those of OPC mortar. The additions of free lime in fly ash without

exceeding 5% content do not affect the autogenous and drying shrinkages of mortars.

Keywords: free lime, cementitious properties, autogenous shrinkage, drying Shrinkage.
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Optimum Conditions of Preparation for the Process of
Germinated Hom Nin Organic Brown Rice Product in Retort Pouch
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PAINIUNI T LUUN AU LY UTINAUNTA D

AEARY : T1INaBIMeNla U1INABNEN MU NAIERNSaUFIUAaTN USHnaa1snIU

Abstract

The optimum conditions in preparation of germinated Hom Nin organic
brown rice product in retort pouch were determined. Changes in physicochemical
properties consisting of color values (L*, a*, b*), moisture content, hardness, and
GABA content of both brown rice and germinated brown rice were measured

and evaluated. Germinated brown rice was soaked in water at 45+1°C for 2 hr, 3

'919158U5¥INAIVIIAINTTUNEAT AEIAMINTTUAENS UInendemaluladsyuinadayys
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hr, and 4 hr, and was subjected to sterilization process at 121°C for 30 min. Results
indicated that moisture content and GABA content in germinated rice increased
10 times higher than the regular one, while soaking time did not significantly
affect the grain colors (L*, a*, b*). After sterilizing of germinated soaked (2-4 hr)
brown rice, the findings revealed that soaking at longer period resulted
in the increment of L* values, a* values and moisture content. On the contrary,
the decrease of b* values and hardness were observed. In addition, the combination
of long-period soaking and sterilization was found to decrease the GABA content

in germinated Hom Nin organic brown rice.

Keywords: Hom Nin rice; Germinated brown rice; Retort pouch; GABA content

1. A
Fraduduemsndnvesieaulng
wazaudulnglulan a1susland il
Mmﬂ‘wmaguquﬁ’jamsu%hmwumqﬂ
viamsuusgy dedaguuduslaaviunli
anwaulaguaguainunty dunnldain
Aullsun1unITeoniIasnIelaeng
Judnserundesensimuieemsiaduiis
waluiiunniuegradiulddn s
n1suTlaanuIAudenuIlant1INa 99
fuwrldudinuintu (Jufinsiusuiian
F1ndesfotniliiunsted Sl
mMelnwuIN1snnNIE1313 YagUuiiiuging
yianiefifdaduifenvonguidngunm
Toun “drameutia” Wudnitwdadnindes
Gergm Fhady Wevsanazyumiloduas
fndunouilguamisoimisgaUszney
Ludresman danzd vouwns upaidey
waglnunal@ey gandint1avenusd 105
[1] Tnsanzesnadelians “woulnlveniiu’
Fuduansinueyyadassiisrrasnndon
YouwadtIvansnIdsiveainisiinisaiile
uazidudongasiuluauesionissudslaly

dendusndufourzasaudonvosnim
Sdasjé’ué’?ﬂﬁ;ﬁum%ﬂuszuumuﬁuawmi [2]
usnaniigeinisindamenila
suUsglidutinndesen Wuinsuiudi
111Na9990n (Germinated brown rice
w30 “GABA-rice”) Wlan1unszuIuNITIeN
asdavduasulidnnndefianse nisifiu
11ntuaniy WU leemis nsaldn
Fniug Ioniud Tneanizegabeansniun
(Garnma aminobutyric acid) fignetieatu
1519 9 WU Tsaugise UImnu uag
Paglunismuautming Judu uagd
wudrdndesseniineanilifeduda
fgouyu Yuusemulddignindindes
§554A1 [3, 4, 5, 6] NMSIMUILV1INADNDN
muvipsnaadnnuluFURUUTINGBIeNWA
fununsevuieannutunoud sieile
Juilan Tnofinnssinusiasogungiige
szidunisvasuazneliiinnisgyaany
yaansnmufiiinduludnindsssensaui
Soyfivsonafindu 9 [7] é’wmqﬁmsu’%‘[m
F1andessonaniilisuniseunaayld
anseloviiganinnisulnaluguuuuiiniu

01Sa1SIFIONSSUMENS S1BUVAASTYUS




NTBULIIHE
Uagdunslidinvesaudiulnget
vuiugiuresmussu fadunisuilan
91m1539ineglungueimsdnsagunse
ﬁaﬁu%agﬂ Weazaanlunisiulszniy
fainsuinermansuinig 1dAnw et
BIARNUSINTINeMansuasnAlulagomig
WauINEnd e InduazUssendanulas
TiAnuimnssudwndvdifioatrsyanifi
urida wildluduredndfagulugsivedn
[8] warilnuIdenisnumsulsgdinindesien
Tunsedeslagldtiusiudodlunaled
Faldsuarudisnainguilnaneannas
[9] eeslsimussnnUszlesivesdnndes
yeufiasendniiadlaifisemideiifetos
funsuUssudnndemeutiatenlugsinese
FIUDINITHAATIIND1BNABINIUNITHER
panetuney {ATededanuaulanisulssy
11908 oeneudasontd undndug nagn
Tuneuznanainsousidnadn 1ileazmn
TunsuslnalanuAIM9e1919898AINNNT
v3lnatndessen Bniudunisdaeiia
yarvestswduivasvgiavesssineg
ognslsfimuanuiunanuAedinarisndrasul
wudnounslaundendnsueiifiaanin
Fududosdnuanngivnzailumsinio
feehalonsnaniindesmvendamizen
wegntun1yusnanaingsudilnain oy
FondrmeniaseunindiuinguGusy

2. aUnsaluazisnis

2.1 d1andeswugurauiiasauniing
$ndodndesiugneniiaeeuntnd

AMNINA WanaNysal dve1n WuInsIaTe

21sasIFIONSSUAMEnS ssuonastyus G

AuaNUANINIINIgAINLazLATLUD IR U
\esen1sintentuduneusioly

2.2 N15A38NY1INaaseuiaaauniing
WIZ9aN
tdandesmeuiasaundndudih
Tunsfeduifigamgsi 304209 1Hunan
4 lus ntuthdndsweuiadneiie
ihaveauazredeiuniuisussglundes
wanadin Aeuthluiulingamafifsnduna
24 §3lus Bondumeuiiin “msun” sewing
NsEUILNSUNTENEB AR azenn
nn 4 Falug LiletastunisudnyinliiAn
nauwmsiudn Weasunan 24 Falus azld
F1ndesendassunindsonidiainuend
¥939yni1UsEaIN 0.5-1 fiadiuns Lile
dnluldluduneuselundeusiansiadn
AautRvananenmuaziaiitowTen

LﬂEJ‘UQﬁuﬂ’]‘WﬂIEJULLaSMéJﬂﬂig‘U’J‘Uﬂ’ﬁQ@ﬂ

2.3 musuaaunmdnndesvieutiaaauntng
sandnemsutluyi

noudgdunounisandelunivus
nanafnseudiUnain dr1Indeareuila
sauniindsenudunnududienisutlunse
é’mﬁwmuauqmmﬂﬁﬁ 45+1°% L Juian
2 3 uaz 4 Halus mwddu andurins
Feimiinlnefnuativiinvesiies g
F1ndemeuianeunindsenudanisusi
YT 150 ¢ sege wavlaninlvain
Aoudmifes nded1ugunnd 12109
Wuran 30 wdl udennshialnuseu
thiegranasaianuaudivemnnenin
waziailnely




2.4 MylaszvinaaNUAnInIEnWwazAT
2.4.1 USnaunnudy

Frdwindnndemendas i 2n
auﬁqmmﬁ 105° 1Jutiar 16 2lus
919935N15NAdRUAIN AOAC [10]
2.4.2 ad

Samasersosind (Model JC801,
Tokyo, Japan) iwmuwaiugﬂsuaa L*, a¥,
b* GaAis 3 WumsuanansinAdanie
Wwadlaed L* Ao AAnuadng (Lightness)
fianamuainsnngliodilng 100 wavdiany
fiaslownlng 0 du a* Ao maududiden
(Greenness) Wioflanduuin wazdiaiaiy
Juduns (Redness) lefianduau uas
A1 b* Ae A1Autdudden (Yellowness)
dlefladuuinuazataaund udngndu
(Blueness) Wioflanduau Fsnouiinisia
Ad 1adesindazgnuiuiiisuauiiienss
Y89A@A28 Standard Calibration Plate
A1 L*a* wag b* iy 98.11, -0.11
and -0.08 AuaRU
2.4.3 AIANLTS

Jnfesveufiasslnindlnizeen
ndsrunisugil dlunsanifionaaeu
ArAnuudadiotdesinlioduia (nstron

Universal Tester Machine) ®1u380195
AAWUY Back extrusion Arfieulmiduen
Fuansmuuiwosiegrsiningsweuila
eanluniigvesilafu [11] waznsiadn
USUua15n1U1 (GABA) 9198958 UIUNTS
NAFDUINNUINTIU [12]

2.5 NMTAATIZHNEDH

THlUsunsumoufiames fsyduainy
WRNA19NNETRA 95% (One-way analysis
of variance (ANOVA)) agyinnsiuSeuiieu
AaAenu3Zues Duncan New’s Multiple
Range Test (DMRT)

3. NAN1SANWILAZ AT
3.1 HANISANEINTZUIUNSHNANT1INA DS
veudasaundndinizean

NanN Y U1INAeeNlanawniing
WnzenyeEn bunBUENaNaRngeusUnain
aosldinandsseniamizsanduingiu
o WaTNaINITUIUAITINIZIDNLATIINIT
Anseiauantiludiud audu uay
4150101 (GABA) wéausaudsufisufu
Inasseuiianauwnindnounisinizaen
LAPSHANTNAABININNTINT 1

M5 1 Wiguisupuauiinismeninuazieivesiinaewmeniassunindnounasnanisinizeen

A AT U1
A8 . . .
L a b (%wb.) me/kg
RPN 15.2+0.01 | 1.4+0.06 | 5.3+0.10 13.57+1.95 19.37+0.00
F1ndessen 15.7+0.12 | 1.6+0.06 | 5.3+0.10 40.68+0.89 200.84+0.00

suanvanglumsiaduaiedeainnismeass 3 91 (mean+ SD)

01Sa1SIFIONSSUMENS S1BUVAASTYUS




3.1.1 Advesdnindeswieuiasauniindnou
LaZHAINISINIZIDN

ardvuduiadeniwesnisyonsu
wiolueausuveaf uslann andnduel
91913 FIlunNTEUIUNITHER WARST
a1m15la 9 Fadesmiledededeiiedd
voswdnsaaidudadousn o waue d91n
A15197 1 nulAndvestiandeaneuda
2aWNINFNDUNITNIZIDNLATUAINTITINE
sendaalndiAssiu dufewand1andes
veoudaliaduainevesd (L*) sglungy
Aoudneiln (15-16) Tuvmsiian a* den
1.4-1.6 uazA1 b* dA1Useaey 5.3 visoln
ANELAAELIY UUIEANIINTEUIUNITIBN
laidsnaln 9 AeA1dveaudndindesenia
palning

3.1.2 Autuvasindewendaseunind
AOULAZUAINITLINIZIDN
AMUTUTNAR o5 A0 AT
mmﬂmmawwsﬂm?{auLﬁ&JLﬁaammﬁuw%é
o m1sfiinnudunioviuiuiigens
Wuemsiidendedreiiiosanianioz
Anurzaudon15aguosgduniginlw
pvsideuidy nnanutuinadoaud
NENENNLALANURTIAINSBUVDIDIANS
AU 9 TUEIUATEUIUAITINIZIDNT7
ndosendasounindnuinUSinaninuiy
Hudededdydareuszanininaeanis
son WinneutulsivenyauUssansam
ANS98NaTanas [5,6] 3nnni1silseuiigu
e setsindemendaseuning
AoULAEVaINITIIZIen B9lFHARIAT519
# 1 wuimenududounssenwiniu
13.5741.95%wb. LAYAIAILTUNEINTS

21SaSIFIONSSUAENS S1BUVAASTYUS

Wz seniiARNTUYINAY 40.68+0.89%wb.
fadiflosanndrindomendaldgadui
TUTEWI19NTEUIUNISLNZIDNIIRINANS
WuaEn1sUN SedawaliAianuduingy
F9mNTUFINA I ANABNTIDN YD
wiEndn Haidanaldnndioldnaunzes
am”ﬂsuaq%’nmaﬂaaﬂmﬁmmmmszmm
1-2 Uaalng

3.1.3 @13n1uvesdnindesvantasauning
ADULAZHAINITINIZIDN

TumsnaassiildiniswIeudiou
USUIUENTNTUINBUNISINILIDNLATUAINIS
WM390n Tl HaRInIg 19T 1 WUImaInas
WNzenY1INaeIeNdanauwnindlusuna
ansnuiindy 10 wh dleflsufudnndes
woudadilduunisinizeen (99nU3ua
19.37+0.00 me/ke Wintwudiu 200.84:+0.00
me/ke) Weiansmunduansideuiendos
funsyuiunisgesdasluudndid wag
gNFUATILNIINNTEUIUNTAAISUBNTLATY
(Decarboxylation) ¥eInsAngn1iia
(Glutamic Acid) smegtaulesingmiunang
uandiaa (Glutamate Decarboxylase)
Fsaziaouann nInLeangaiiin (L-glutamic
acid) Wuansniu [13]

3.2 aneiimanzauluniswieutiandes
veudasaundndinizean
\essedndsmendassuning
wdamsinzeeniuSuunLT uReu19n
dmsunsulszudundnsiaueinindeseuia
UAGH farsannuanisneasslunsed 1
fiAUszanal 40.68%wb. Fudwasionunw
YOINANA NI Y 1INdeeeuTdanouniing




Mz nudIH U1 LEe Fetunou
N55UIUNNTT BT IdBeYINSL NN
fmunzaulisuadadiandesennouily
vsslugumdiiiesenisddedely lu
Fupouilzsldirdiandemendainizeen
nduneuusn (GBR) wilundaduthauam
oaumgll (45+1°%) 1unan 2 dlus (GBR
(2)) 3 F3104 (GBR (3)) waw 4 9319 (GBR (4))
AUEIEY LilovAIANT U T EILAY
Igdnndemendamizseniifinauning nds
ntutilsunszuaunseFefigunagd
121% 1Hunan 30 wd nieuseAnwInIs
LﬂﬁauﬂmamﬁamamamwLLazmﬁ TGNG

NINABIRITUN 1 5UN 2 uarAn3199 2
20.0 (ab) @

18.0 (b)
16.0

14.0

12.0

10.0
8.0
6.0
4.0
20
0.0

(ab)

lightness (L*)

GBR (2) GBR (3) GBR (4)

(n) AAMNATIS (L)

(@)
@ (@ I

GBR (2) GBR (3) GBR (4)

50 1
4.0

3.0

1 (@)
N I
0.0

GBR

@) AanududLag @%)

Readness (a*)

7.0 4

6.0

5.0

4.0

3.0

Yellowness (b*)

20 -

1.0

0.0

GBR GBR (2)

GBR (3) GBR (4)

() AaNududEDY (b%)

miLﬂ§sJuLLanﬂ'wﬁmaasﬁngé’awauﬁa
EJ@LLﬂﬁﬂéL‘W’]%j@ﬂﬁﬁﬁdﬂ’]‘iLLﬂJ‘ﬂ’]ﬁLla’](ﬂ"m 9
TIWAUNITUTD

GBR = 91Nana3en; )

GBR (2) = fMnAessenugun d5+1°% 2 v,

GBR (3) = fMndossenugun 45+1°% 3 .

GBR (4) =tUmMndassenugtn 4514 4 2l

a,b dnwsnsiuluwrazAleg1aruieis danu
LANAIAUNIGEDR AIUAITIAIIZITLUYU DMRT
(P<0.05)

3.2.1 mMsiUasuwlasand
NAITNAFBUNUINNTUTLUAAT?
nésameudasounindmizsanlutiine
#ing 4 wioustsshideiigaungd 121%
30 Wil demarensiUasunUaAEuanass
U 1 Tamen L* Usuenderiauainewes
WAAU13 IINASNARBANUINTINAB ML TA
poundindinizsaniian L* og#l 15.7 39
Tanlunguaeudreiiasidisdvonusn
Fddsne uasdulinfiutudiotiugadn
ﬂé’awaﬂlﬂuﬁﬁwﬁqmwgﬁ 45+ 1°% Jua
2 4139 (GBR(2)) war 3 92113 (GBR(3))
srufunssndefiguvnd 121°% 1Junan
30 undl Taelvian L* windwdu 17.4 uay
18.2 AUANU WA lITIANLANA1INIEDA
(P>0.05) 8819l5AMININNAITNAABINUIN

IOl 01SENSIFONSSUMEnNS S1BUVAAsSTYUS




ilensutuutudy 4 Falug (GBR(4)) M5
WAHULUASUBIAIUAIEI U INENT 17
navanadantiey (17.3) witloraiidesnain
detnndemeuionunisutindindfey
U3naiiuuenvedudniinisnaaasnasn
ulpedunaldanihfugesddady daiu
FdaaliAnANuEIN v LUAAT T LI
utlutiag 2 8 3 $alususn

A1 a* UsuenneAnanuiludunaues
wind1n nmsmaassnUIIAT a* faguil 1
fuurlduvesarududunaiuiuile
Winszoziarlun1suat1ang osneuia
paundndimnzsenuiudulugie 2 3 uay
4 F2lus Fen1sudiudndndesvonda
Tuthiiaguszasdiftefiunudusmanis
nnassfiavldnaniiely Halwuinszwing
nszuaumandiuiatnnlud winagedy
ﬁwmﬁummwmmﬁLﬁm%uawﬁ%jamw
auna vuzRetuniinsgedudind (@ia9)
MNAweILENT viEentTiHIuNNTYLE
INudat13 W luduudad1anlewuniu
Faudsdanalrimnududunsiinualiy
utuudlaifiannauuansnanneeada (P>0.05)

A1 b* Usuendepnududivndesves
Wit annseesanuidiethdindes
neudavounindimzsanurluihiigungd
45+1°% Junan 2 3 uay 4 $alus Sy
mwhﬁaﬁqmmﬂﬁ 121% Junan 30 wi
T b* Tutae 5-6 deflanlndiAsarua
b* 989U13NA0INDULALNILIBNNBUNTHY
(5.3) Fatudsmuiinisutifigungiigand
Tughanan 2-6 $alus lddwasionn b* uaz
laiflanuuanananeania (P>0.05)

01SaSIFIONSSUAENS S1BUOAASTYUS [l

3.2.2 MsUaguwlasAInunds

PnMIPseIMsUALLLasAT T
Y89U13na0eNlanaunindinizionuay
WEINUTAa 2 3 way 4 Falus SauRU
ﬂﬂiﬂﬂL%@ﬁqmmgﬁ 121% WJunan 30 Wi
LAnIFsgUR 2 TnevadeusieiAIomndey
Hefuian1nis wazdnausr1vousing
Tundqefiafu (N) Wu3InANLT9ve9T17
ndasendasaunindinizsendiniiunisudly
nifodutigumgil 45:1°C Hua 2 3 was
4 Flue T infu 183.95 N, 150.95 N
WA 73.57 N AUd1fU wanesinAANuLde
fuulduanauiofiunainisusiudadg
T dawaldiudatnndemeniasouniind
nzsandauL NI TuLazaAAd aa iy
ArAnuTuTinTudeuiy ogqslsfnnu
nsanasesinanuLdsilinuauLansng
Tuneatia (P>0.05)

200.0 - @
180.0
160.0
140.0
1200
100.0
80.0 |
60.0
40.0
20.0 |
0.0 -

(b)

Hardness (N)

GBR (2)

GBR (3)

GBR (4)

miLU?{ﬂuLLanmmmLﬁwaa%nﬂﬁgq
ouila aaLmﬁﬂﬁwwagwé’amiuﬁﬁw
finang 4 saufunisende

GBR = 91Inanegan; i}

GBR (2) = ﬂﬁnﬂa”aﬂaamlfdﬂ{w 45+1°% 2 43l

GBR (3) = 1anaoesenug 45+1°9 3 4.

GBR (4) =U1NaasI0nugun 451 4 23l

a,b 9nwsananulukrariag1avLens Auwan
FNNUNIGEDRA MUNITIATIEILUU DMRT (P<0.05)




A15197 2 NSUABULUAIAIAINNTUBALEITNIUIY9UNINRBMBNNA 91INAaraNdaln1zdan way

NAINTULUINIARN 9] TINAUNTANTD

Aa81g

AnENUR
BR GBR GBR(2) GBR(3) GBR(4)
AL (%wb.) 13.57°+1.95 | 40.67°+0.89 | 42.71°+2.81 42.86°+1.66 44.86°+4.77
AU (mg/ke) 19.37°+0.20 | 200.84°+1.03 | 51.34"+1.02 117.4°+1.09 58.0°+0.07

abc

DMRT (mean+ SD)

’EJm&}i‘VlLLfﬂﬂ(ﬂ’Nﬂ‘lﬂ,‘ULLﬂ’JLO’IEJ’Jﬂ‘lJiJﬂTmLLG]ﬂ@Nﬂu@EJN 361

v o W

8 Bem9adiA (P<0.05) ilawSeuiisulag

BR = 917na89; GBR = 917n884980; GBR (2) = 913n88399nuat 45+1°% 2 v,

GBR(3) =

3.2.3 nsiasuudasinAnuiy

JInnsNRaesinAInsasuLUa
AINUANLTUTBIF0E 199 1IN d B eveuila
9ouNINd LanIRINIT19T 2 NuTUTu
AINTUVDIT1INE Daneudaseuning
MAzsenLiind unusEegna i Tues
nsutdndinluin Anuduvesdnanges
noudasalnindiminu 13.57%wb uag
sty 40.67%wb. #&In15IMIYIeN
Mndudesunsudiudadnluiiniua
gaumaiil 2 dalus 3 Falus waz 4 lug
i'mﬁ’umiezm%aﬁqmmﬁ 121°%% Juan
30 W AAWYINAU 40.70%wb., 42.68%wb.
way 44.86%wb. aUAITU TurnenuIn
TUSEIININTLUINATHY AT 1INABIe-
ﬁaaaLmﬁﬂémwmaﬂlﬁﬁmi@m%mﬁ’lLG?J”fLiJE‘J’a
wia dawaldidaanud iyl
AuLANsNaueg 1l TedAydaneain
(P>0.05) wavdIHanaAIALLT @ muIng
wIltNanas

3.2.4 n1sslagunlasuaednsniun (GABA)
I e a £ [
a15NUJuaNsNTAMULNEITDIAU
nszuruniIsdesaatslulLdndin waziind
U‘%mmﬂmgﬁmﬁaLmﬁmsé’f’mmumzmuﬂﬁ
39N MNNISNAFDUMUSUIUAITNIUN LARS

I1INADBNRYUN 45+1°% 3 %Y. ; GBR (4) =91INa9990NYUN 45+1°% 4 %3l

F3015197 2 WUTAIUSLINEN TNV YeS
T1ndeaenianolnindnounisinizeen
fA WU 19.37 me/ke waziionu
ﬂi‘”‘U’Juﬂ’ﬁLW’]”QEJﬂW‘U?"]‘U%iJ’]mﬁWi
mmmmwmm 10 w1 (200.84 mg/kg)
‘i]’]ﬂuumEJLUiEJUWlEJ‘UﬂUWJE)EJN“U’YJﬂaEN
woudasounindmizeenitn1unisusin
Auaugavgll 45:1°C Tusiadini1 2 $2lu
3 §lu9 waz 4 $2lue Saudunisanie
fgaungfl 121°% 1duan 30 undl
TWUSuruansn1u Ay 51.34 me/ke,
117.40 mg/kg Uag 58.08 mg/kg ANUAIAY
wuimailunsugiivesinndsssenveuia
finanenisiiiutuvesaisniuilugiausn
waziluunlduanauiionainisutuiuiy
Wto1ailoannannseninanisutin wan
F1ndesaziBuson msmmiﬁgmﬁ’ﬂﬂu
whndaazgneesaareluniunszuiuns
Maduadauinduasuseinnansiulawmss
fifluanaidnasuaziiniaifag Tusiu
aeluwbndnazgnesliiinidunse
ovilunaziddlng souvanunisavayans
wiifiddey fe asunuanesiludafisnuedn
(Gamma- ammobutymc aC|d) NI0a13
A1UN (GABA) LiJE)ﬂ’]NE)ﬂﬁuﬁ(ﬂVlL’Ja’m’ﬁ
wihsefundseuleiniun vsuaiua

Pl O1SENSIFONSSUMEnS S1BUvAAsTYusS




aznszfubiiinnisiundurasniunliiiu
YnIUN wikoanban (Succinic semialde-
hyde) @4MafDN1TANAIYDIAITNIVILAEL
919LAANTEUIUN TN AL RATY [14, 15]
5710991 ASNAE USINUI1US U UENS
nurlugMndesveullassunindinizaan
fuunTtuanamdsriunisuludhieniuu
Fusruiuniseinde wadenaiiewnainms
shidadenunslinuseusieuiiosinde
(Retort) figaumail 121°% Wunan 30 il
danaliusunuansniuianas ag1elsinnu
dlewssuiflsuusunaaisniuiianasi
gapadirnaaninvinaeaeniiaeauwning
Pl HIUNTEUIUNISINZI0N LAZUARS
dnuazveIT1Ina esveullasauning
EENLALVAINURTTIaeh  Fagud 3

4. #3UNan15IY
mﬂmiwmaa‘uLﬁaﬂ%’uﬂgﬂﬂmnﬂw
ya3U1Indavendasouniindinizsaniay
nsthlvudihigaumnd 45+1° (Juian
2 3 uar 4 dalus ufumsshideiigumgd
121°9 Juan 30 wil nuinauauds
Fud ey wazanuudeiilvinadiaian
funsvuaunsfainaniife nsudindes

(n) T1Inapavaulasswnindinigaan

21SaSIFIONSSUAENS S1BUVAASTYUS ]

(%) ¥1INAMBNLAR DN TNALNILIBNUAINITHYLUN
2 Fg

(A) T17NARMBLNAR BN TNALNILIBNUAINITHYLUN
3 L9

() Tmndoweutiassunindinizaonndanisugin
4 Tl
JUN 3 dnvaigvesimndesyexiiaseuntngd
INNZIDNUAINITUBUNNINGAIA )

5. AaRANIINUIENA
VOUDUAMAMEIAINTIUAIANT

a

uninerdeginalulagsivuanasyus
Natuayuiangunsal aauilun1svinidy
wardINUAMENITTUNTIBUINA (30.)

NatiuayunuITY




6. LONAITD1IDY

[1] Chrispeels, M.L. and E.S. David. 1994.
Plants, Genes and Agriculture.
Jones and Bartlett Publishers.
London. England. 478p.

[2] Singhasurasak, H. 2014. Rice berry.
Available Source: http://riceber-
ry-rice.blogspot.com/2013/12/
blog-post.html. May, 25, 2014.

[3] 99ARdY LNARIALITIY way LATedaY
ShngT3uzan. 2539. Feseaudnin
T17: ANWIAVIIUI, LONAITIVING
AsUTOUB0 U, Audidetnuvusiil,
A0UWITEVN, NSUIBINITINEAST,
NITNTINWR IS ﬁ‘Viﬂiﬂj, NIV

[4] & Uuanng As1Rl UUIA LRSI
WISANA LAY gnTuA1 ausug. 2553,
AnwuazeanuuuiAzemandindas
Q@ﬂsUUWQLgﬂIUﬂ%J’JL%@u. 19619
AAINTTUAIANT I1BUIADTYUT.
8(1): 61-67.

[5] Varanyanond, W., P. Tungtrskul, V.
Surojanametakul, L. Watanasir-
itham, and W. Luxiang. 2005.
Effects of water soaking on
gamma-aminobutyric acid (GABA)
in germs of different Thai rice
varieties. Kasetsart Journal (Nation-
al Science.), 39 (3): 411-415.

[6] Komatsuzaki, N., K. Tsukahara, H.
Toyoshima, T. Suzuki, N. Shimizu,
and T. Kimura. 2007. Effect of
soaking and gaseous treatment on

GABA content in germinated brown

74

rice. Journal of Food Engineering,
78: 556-560.

[7] atiu Uwans 99598 S9nfiug neyawn
ndnuAN waz 2550usA Weame,
2556. WAILNATZUIUNITHANKER N
saondanfunsAitensifiuyaci
NANARNIINITENEAT.IITAITUA U
\nwns. 41(3): 305-316.

[8] 550UA wnssaunna. 2552. alulag
N1suUsIUTyIRasey as1aduy
asnnunIndin. drdnmalulad
YUY, 36: 82-83.

[9] lnyad s33usniandn. 2550. N3fne
ANIANNILNTUINTLAENEIVBIT
sonviiosduduusznovlundadsi
La%mmmmazmmﬂﬁaqmmw.
eIdeatuauy el uning1ay
AVATUATUNS.

10] AOAC. 1990. Official Methods of
Analyses of the Association of
Official Analytical Chemists.
15" ed. Association of Official
Analytical Chemists.

[11] Reyes. V.G. and V.K. Jindal. 1989.
A small sample back extrusion
test for measuring texture of
cooked rice. Journal of Food
Quality. 13(2): 109-118.

[12] Mustafa, A., P. Aman, R. Andersson,
and A. Kamal-Eldin. 2007. Analy-
sis of free amino acids in cereal
products. Food Chemistry. 105(1):
317-324.

01Sa1SIFIONSSUMENS S1BUVAASTYUS



[13] Komatsuzaki, N., K. Tsukahara, H.
Toyoshima, T. Suzuki, N. Shimizu,
and T. Kimura. 2003. Effect of
soaking and gaseous phase sprout
processing on the GABA content
of pre-germinated brown rice. The
American society Society of agri-
cultural Agricultural and biological
Biological engineer Engineer. Paper
number: 036073.

[14] Kihara, M., Y. Okada, T. limure, and
K. Ito. 2007. Accumulation and
degradation of two functional
constituents, GABA and O-Glucan,
and their varietals difference
germinated barley grains. Breeding
Science. 57(2): 85-89.

[15] 9135nd dun 15yY ASEg15nY
wag ¥ faeflae. 2550. waves
ASEUIUNITUILAZNTEUIUNITIDN
YoITINADY (Mowuzd 105) siauIunau
ansunuuioziludiveiniedn
Tutndoden. 1MIENTINGIAENT
\NEAT. 38(6) (kAw): 103-106

21SaSIFIONSSUAENS S1BUVAASTYUS [N






snswavovmssoviiuiazmswoniondosoauuamona
vovlarBouirdnnaimsuou JIS-S50C
Effect of Buttering and Hardfacing on Mechanical Properties
of JIS-S50C Steel Weld Metal

AnAnay Augnad’ a3nu aseuned’ ge1 Ussaunas’ 50 Taudngs’
kittipong.k@en.rmutt.ac.th’, surat.t@en.rmutt.ac.th’,
suriya-tea@hotmail.com’, voraya.w@en.rmutt.ac.th'

UNAREio

NUITBRTTRUITaIA lUNITANYIBNSNadLUIN1S NS nldNand e nuds

9

A ! wa 44' I3 X a I v s
NUNANDAUUANIINAVDIUIYDUNDALYIUUNUNILAANNAIAITUDU JIS-S50C wae

LY LY s {

LU%EJ‘ULﬁaummauwuﬁizmNa:uﬂ’amaﬂaLLaz‘quaﬁ”NqamﬂﬁuammL%amwaﬂu,%a
mamsmaaﬂmagﬂﬁﬁaﬁ nssuadeufindud wasinlimnuud we swuadounonuds
LarANATUNILANSANYTB LU LT Y Imqa%mammmmmuﬁwﬁumaqma
dsuauLdavedlanylsenaunledanauy Nunied tasiley wusnndla warlududdy
dledunisnisnsivasulndfitvuvedansweniiouds nstiusiuiudunenudsdina
fonsifiuAuuislazauduIunIsinnsee LI Ee Lﬁaqmﬂmﬂﬁw%mmsm
dinauudddulangifon fusnadendlidnisgydeininian 0.0218% fo
wurdenuuulysesiu nssualwitldidon 210 A AnuEaRuLwIEon 300 /AW was

] < ]
BUNDALYS 3 YU

AaAtY: NsWeNesnldvand, uua@eunenuds, ANRIUNIUNITENYTe.

'919138U5EINMATYIAINTTUGAAIMNG AMLIAINTTUANENT UnTIvedemalulagsvusnasyys
*919158UsE AT INALULAEIAINTINEAAIMNNT ANEATANANTRAIMNTTH W Inendemalulagsvuena
gI30uQH ansTuys

21SaSIFIONSSUAENS S1BUVAASTYUS kg



Abstract

This research aim is determined to study the effect of flux-cored arc welding
parameters on the mechanical properties of JIS-S50C carbon steel hard-faced weld
metal. This work is also studied a relation between mechanical properties and
microstructure of hard-faced weld metal. The experimental results are summarized
as follows. 1) Increasing the welding current is directly affected to increased
hardness and wear resistance of a hard-faced weld metal. 2) Metallographic
examinations of the hard faced weld at the top surface are showed the increased
some elements which able to increase the hardness of weld metal i.e. silicon,
vanadium, chromium, manganese and molybdenum. The increased hard-faced
weld layer is affected for the hardness increasing and wear resistance of the weld
metal because of their increased reinforced elements. Optimized welding parame-
ters are produced for the maximum hardness of 837 HV which the minimum weight
loss of 0.0218% i.e. that is not welded the first welded buffer layer, using
the welding current of 210 A, the welding speed of 300 mm/min and the 3 hard-faced

weld layers.

Keywords: flux cored arc welding, hard-faced weld, wear resistance.
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Abstract

Your manuscript will appear in Ad sized photocopy exactly the same as

it is received. Please follow the guideline explicitly. English papers should begin

with the English abstracts. No Thai abstract is required. The abstract should include

a concise statement of objectives and a summary of important results.

Keywords: submission procedure, manuscript format, font size, font style, blank line

1. General Introduction

Contributed papers are limited
to 6 pages including all figures and
tables. Invited papers have an 8 pages
limit. Each manuscript typically contains
the following sections: Title, Authors
name (Nonacademic position is required.,
E-mail, Address in details (Give phone
and Fax. Numbers, if available.), Abstract,
Text, Acknowledgment (If preferred ),
References.

2. Style and format
2.1 General

Manuscripts are typed single
space except for headings. Font type

should mimic TH SarabunPSK #10
(shown here). Right - hand justification
is recommended.

Type your manuscripts on Ad
(21 cm x 29.7 cm) sheets. The sheet
should be divided into a two —column
width of 81 mm with a space between
columns of 6 mm (a total width of
168 mm). This permits side margin of
21 mm each. The top and bottom
margins should be 29 mm.
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6. Conclusions
Your paper should be carefully
checked.
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