1PNA1391994

NSUITINSINYAT. 2541. agU/s100umavIudIsed unasadl 2531-2541, FUNNA
a i A . ov. o A o« o .d A I'd
ASNININMTINYAS. 25450. INyATAMIMNIZ Y d1AUN 15 dmsudunaesinaa, Tsanuw
4 N '
guyuannsaimsinyasuvalszmeng ngamne
a { o @ { @ @ a d
ASUIFIMSINYAT. 25459, INYATATUMNIZAN B1AUT 16 dMTUdUNADY, T5aIRUNGU
d [ L
annsaimsnyasuialszma Ing ngamng
av 7 o b ” = d E =) @ a a
aadani Mus1. 2547. inTeanaaeuusenszunnwandiuaen, Tasamsndngasdsgygnas
a a ‘a d a v []
MVMIFIAINITTUNYAT ANSIANTIUANTAAT UH1INBIdFa 1na
05 InNWIN uaz squzas Tauz. 2528, 1ATENINTNAINYAS, NBUNYATIAINTIN NN
a a 4 !
IMsNEAs 15IRNAFANIAIANT1I NFUNNA
v o ) a oa a ~ S o A [ a A [
399UNS ANAsL. 2521, undian1sIvuna Tulagveunaanugie Is, nadsine lsun
a a Jd
AUSINYAT UHIINGIAONHATANAAT NFANNA
@ I'4 @ a I'd I~ o o v @
91TUNS ANASI. 2529. NI5ATIVAOUUAS INTIZHAUAINNAANUT, nqumiTsdeinyas
NFANWA
o o a g o o av o a d
FUNS UBAS TV, 2546. INYINTINAANUF, INWRTINHMISNUN NFINN
( o d’d L
UTINAT AUTYIY A NIDIN WIAGITIUAII. 2538. NISANYIWARINUTINTZUNNTITIAD
g o A 9 A . a a a a
aadunaesa10nTewuyyINryy, Tasenisnangasliyyias a1v13x
a 4 a 4 al . @ ) (]
ININITUINTBING AUSIANITUANTAT YHTINEauFoa 1
@ [ s ' d o =1 o -
150AT AATITL. 2545. Namansyeaiag @ 2, (NOTTUIDAYIATYU NFIUNNA
an 4 - L4 . a 4 LY
Yozmw FFuz9AA. 2541, AATUNAVUITOSYATIMNTTY, INALAIATEINAGATINATIY R
#1157 fiwny w1 57-64 NTUNNA
da a a od o @ a daya o 4 »
Yozwarl ansaa. 2546. Hand, SIDNUNRANTBUADT NFINN
d a o o o a 1o a a 0
NITUBTI BUAUAUS. 2545, tonarseraeu 331 Wy lsdngvesdszmaIne, madsiyls aus
L4 a @ []
NHATAAAT YHINT0F N
@ ad o aa A ao a o @ Aa I'd [] 'd
fmsdtl Anslnsa. 2550. anmnen1sivenningimans, dninfuiuvsgmiansel
UNIINGIAY NTUNWA

] o o g a Jdr a a v
auwe Uns Tuau. 2522, 1n5e99nsnainyas - uann1siiioady, T5aNuNgunos A vauuny



70

=< o ] = o w a L&
auiln ygywlaa. 2545, msdauazniediedn, dninWuinel) ngaunwa
4 $ o o v @ a 4 d
q3NG NOUUIATEL. 2540, (ATONINTNAUNYATTINTUA UNADN, TS INUNUYUTHATAUNA
Uszmelny ngamna
o Y Ao o o o A daw A 1A [l
Anvo udaiide. 2537. msSudgeiugaunaesvesdsema Ing, gudidteis 15iFealn, nsu

AHMINYAT ﬂiz‘ﬂi’)ﬂlﬂ‘lﬂﬂilmxﬁﬁﬂiﬂf

d dy a o a o d { o o
919 1A uwud G¥v Ununawant uila). 2532. anwfiieadunisdgndundesluundia,

o @ A o
AUANUNANNUA NTIUNNA

'
a

sons1 gnleme, sisaus ANnY, as. ASY Yuwana. 2547. dandoq nita Tuimmd, i
NINIMSRUN AFUNNA

oyIAs A310..2551. waveuIINTEUNATTHAABA TN IsYeUNART12den,
INHNUTIFINITUMAATUITUTRR @191IF1IAINTTUABAT TUNATNGIAY
unInauree I

pANIIA WNANA. 2546. dandey - Ayneswes Ing, madndeliun auzinuas uAned
inuasmans Fased 1 ngamma

Bala B. K. 1997. Drying and Storage of Cereal Grains, Science Publishers, Inc., New Hampshire,
USA.

Brooker Donald B., Bakker-Arkema Fred W. and Hall Carl W. 1982. Drying cereal Grains, AVI
Publishing Company, Inc., Connecticut, USA. |

Doebelin E.O. 1990. Measurement systems application and design, 4" ed., McGraw Hill, New
York, USA.

Golob Peter, Farrell Graham and Orchard John E. 2002. Crop Post-Harvest: Science and
Technology Volume 1, Blackwell Science Ltd., Maiden, MA, USA.

Hall Carl W. 1980. Drying and Storage of Agricultural Crops, Eastern Graphics, Inc., Old
Saybrook, Connecticut, USA.

Juvinall Robert C. and Marshek Kurt M. 1991. Fundamental of Machine Component Design, 3"
Edition, John Wiley and Sons, New York, USA.

Markley Klare S. 1950. Soybeans and Soybean Products, Interscience Publishers, Inc., New
York, USA.

Mobhsenin Nuri N. 1981. Physical Properties of Plant and Animal Materials, Gordon and Berach

Science Publishers, New York, United States of America.



71

Pabis Stanisléw, Jayas Digvir S. and Cenkowski Stefan. 1998. Grain Drjy Theory and
Practice, John Wiley & Sons, Inc., New York, United States of America.

Reznicek Rados. 1988. Physical Properties of Agricultural Materials and Product, Hemisphere
Publishing Cofporation, New York, United State of America.

Sauer D. B. 1992. Storage of cereal grains and their products, 4" edition, American Associaﬁon
of Cereal Chemists, Inc., St. Paul, Minnesota, USA.

Wilcox J. R. 1987. Soybeans: Improvement, Production and Uses, Second Edition, Madison,
Wisconsin, USA.

ﬁ'lﬂ’ﬂxﬂulﬁiﬂj‘ﬁ‘ﬂﬂ'lilﬂﬂﬁi. 2552. “Wfl’lﬂiﬂff)'liﬂﬁﬁif')lﬁﬁﬂ\] T] 2552~ [5&"1]1]03111?;11?}
UwasTUN http:/www2.0ae.go.th/mis/forecast (31 F911AY 2552)

mnandudsudldiagRvensdad. 2552 «anumsaiiviadumassTan [szuveewla]
LmﬁﬁﬁNW http://www.feedusers.com (31 AInIaw 2552)

IAHIANDU. 2554. “AITNUINUI F” [szuveeulail]
Lma'a"v’im http://www.watpon.com (1 Hunw 2554)

Baize John. 2009. “Overview of the Global Oilseed Markets” [3 zuuaau"laﬁ]
mehﬁm http://www.cottonseed.com (Sep 3, 2009)

The Engineering Toolbox. 2011. “The equivalent diameter” [3 zunaau"laﬁ]
Lmdaﬁm http://www.engineeringtoolbox.com (Feb 24, 2011) N

Pico Technology. 2010. “PicoScope 3000 3 zuueau"laﬁ]

AN http://www.picotech.com/picoscope3000.html (Sep 1, 2010)



MANUIN



MARUIN N

o d Q'J 2
HUO3tiaol



74

o d o v
Wug Waalna 1

A o ¢ = v
voriug @oalnu 1
¥ U5 Inndnaa
dnvaztavdniug | aondaiae vudvn dnaaiidideady
<2 o o & 4 [
p1gHaiueenaBn 30-40 U NuRIANAA 75-78 T
Wanan wandadnaamay 950 A Tansu/1s )
. . . ¥
Yoz TidmmuaeTsasniva
F T
Nz Ugnldnnnnvesssma

(ﬂilﬁ‘]ﬂﬂ'ﬁlﬂyﬂi, 2545M)




75

Wug iaalnal 60

0.5
1.0
0.5
1.0
l
0.5 1.0 CM
Yoriug Fualni 60
a @ o Y
¥iia wugewunae (S9ns1 gnlena uaz Az, 2547)
sz ianug HEUFIINU 52119 WU Williams FU WU @9.4 (33 duay
o &
WUT, 2545)
M3FuIeINUg 1 .. 2530 a
dnwazdlsvdniug | anwgedszanm 62 ruAmas
=) =) b4 ' ~ J
apndv1) Flaududeu Welsou
o 4 @ @
pgdunuinel gaHu 87 3u gauds 109 Tu
b4
imin/100 wia 15-17 3u (Svas1 gnloma uas ang, 2547)
IS g LY L) a
Tiniu 20 % Tals@u 44 % (NIUINMINBAT, 2545%)
numuae Isnsiatiy
. 7
aumuihunansas Isalugayu uazsnide
HaHaR 288 A lansu/1s
Y3z i AuMNLAaNUM
oouueas Isauouumsa lud (89931 gn lumid uaz Ang, 2547)
5 § o @ a
Wufinuziin minzdmivlgnnnnnve sz (NsIAFINMSINEAS, 2545%)




76

0.5

1.0

0.5

10
" -
0.5/ 1.0! 0.5 1.0/ CM

Yorrug 9.5
= o o
yHa wugewihunan
em o ¢ 9 o & ' L4 . @ 4
sz innug WA IUNU 321919 WU 64-104 (Tainung 4) L WU o9.2
maTuseaiug U w.e. 2523
dnwazilizdiug | anwgarszana 58 (sudmas
b ¥
apnTUN Alauduseu 1
ogdufune) garu 92 T gauds 112 T
v
1imin/100 wie 13-15 AU (S9ns1 gn Toma uaz aay, 2547)
= g s a =
Wiy 18 % 11504 42 % (MTMINMINYAST, 25459)
AMUIBNABUY NG
numMuae s ey
a4 Fy " o da '
NUABAUNANMNANUFUYINT WUfiFoalna 60
HaNaA 274,297 flaniuw/l3 (Bvns gnlvmd uag amz, 2547)
Yon333 3 9ouuede 15A1UAYUBEINFULSI (BANIIU WANA, 2546)
X 3
WUz

mngdniulgnlumamilensuuuiazmans fuesninsunile

(B3935 QN lu,al wag AN, 2547)




MANUIN U

adugnUluIInszIND a3 1o
Tnaqurad
gunsalvenedyaos

Adnaavaadalaalnil



4

AN

4-10

78 -

adugaluINsZUND Haz IR

SBG 15 FL

Tll

7] i L .; b
e " Al e
L o ;
G| F o ‘
Specifications :  (Dimension : rﬁm)
| Rail Size .
Width, W1 15 «
Height, H1 5 |
Length, L 600
Pitch, F 60
Bolt Hole (dxDxh) 45x7553
G 20
Load Capacity
Dynamic, C ( kgf) 850
Stationary, C, ( kgf) 1370
Stationary Moment ( kgf.m )
M, 7
M,, 5
- My, 5
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Weight
Bearing ( kgf) 0.18
Rail ( kgf) 1.45
Mounting Dimension
Height, H 24
E 2.65
w2 16
| Width, W 47
) \
‘ Block Dimensions
Length, L : 58.8
Mounting Tab Hole
- Bx]J 4 38x 30.
- M M5
S M4
B, 38.8
K 2135 o
¥ 7.2
NippleA
- Mounting Hole @3.5
- T1 4
- N 5

(RTani fus, 2547)
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Bongshin OBUH Series

«
6_19 100 19
(T3
& .—¢—/¢*—-——--——-——- S—HE
[2x2 - M6 x 1P TAP
DEPHT 15
Load Direction
for Positive
Polality 150
e
-——j ‘f}

4P CO g f

' i
] |

]
33
MB x 1P TAP

DEPTH 13

185

Dimension : mm

(aRFanT AU, 2547)
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Rated capacity (R.C.) 100 kg

Rated output (R.O.) 2mV/V + 10%
Non-linearity <0.02% R.O.
Hysteresis <0.02% R.O.
Non-repeatability <0.02% R.O.
Creep error <0.03% in 20 min.
Zero balanc_e <5%R.0.
Compensateq temperature range -10~70°C
Operating temperature range -20~80°C

Temp. effect on rated output

<0.012% Load / 10°C

Temp. effect.on zero balance

<0.04% R.C. /10°C

Terminal input resistance 420 Ohms + 20 Ohms
Terminal output resistance 350 Ohms + 5 Ohms
Insulation resistance (Min.) 2000 MOhms at 50 VDC

Excitation voltage 10 V (Recommended) / 15 V (Maximum)

Electrial connection d) 5mmx 1.5m (22 AWG x 4 Core Shielded)

Protection class

Meets IP 65
Safe overload 150% R.C.
Ultimate overload 300% R.C.
Wiring information
Red : EXC.(+) White : EXC.(-)
Green : SIG. (+) . Blue : SIG.(-)
Bare : GND

(@ATan s, 2547)
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Weight Transmitter ( WT95)

e r"ﬁJ:‘l R:&:g(

T -
A — o
‘ \
Specifications :
Input Load cell or Strain Gauge with sensitivity 0.4 —3 mV/V
Exciting voltage 12VDC .
Output 4-20 mA, O-‘IO‘V, 1-5V.
Linearity ‘ <0.1% of span .
Span coarse adjustable 0.4 to 3 m V/V by means of 6 DIP switches
Span fine - adjustable + 5% by means of multitran potentiometer.
Tare coarse Selectable positive or negative, 0-500% by‘means of 6 DIP
switches ‘
Tare fine adjustable + 5% by means of multitran potentiometer
| Filter Selectable rise time 0.6 sec., 1.2 sec.,2sec.
Power supply 110 VAC,, 220 VAC
Ambient temperature 0-50°C
Mounting Wall mount
Protection IP 65
Dimension - W 200 x HiSO x D 80 mm.
Ordering Specify output, power supply
information
Example WT 95 /4-20 mA /220 VAC.

(ARTanT Aus1, 2547)
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Pico Scope 3000 Series PC Oscilloscopes

The Pico Scope 3000 Series is the fourth generation of PC Oscilloscopes from
Pico Technology. They offer unrivalled performance and are cost-effective
replacements for traditional bench top oscilloscopes.

The Pico Scopes in the 3000 series feature a choice of high bandwidths and
sampling rates or high precision previously unavailable with PC Oscilloscopes. Using
the latest advances in electronics, the oscilloscopes connect to the USB port of any
modern PC, making full use of the PC's processing capabilities, large screen and
familiar graphical user interface. Ideal for use in either the lab or in the field, the Pico
Scope 3000 PC Osc1lloscope series is the perfect choice for users who demand high
performance and pOI‘tablllty in an easy-to-use, low-cost package

Specifications :

- Two or four channels

- 20 MS/s to 10 GS/s sampling rates
10 MHz to 200 MHz bandwidths
8-bit and 12-bit resolutions
256K to 1M sample buffer memories
High-speed USB 2.0 interface
Powered by USB port
Advanced display & trigger modes

Supplied with Pico Scope and Pico Log software

(Pico Technology, 2010)
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HATDILTINTTUNNNNADAMNLALWILUDINAADILNADY
Effect of Impact Force on Soybean Damage

Ange $995ma’ Auwus lsamn'
Somchai Rungiiragan1 Sumpun Chaithep1
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Abstract

The objective of this research was to investigate the effect of drop-weight impact force
on soybean damage. The drop-weight experimental apparatus consists of 275 gram metal
impact head vertically dropping by gravity on a soybean grain which was laid on load cell.
The generated voltage signal was sent to digital oscilloscope and was recorded by computer.
The calibration between output voltage (mV) and impact force (N) was studied by the
Universal testing machine. The correlation equation between output voltage (mV) and impact
force (N) was F(N) = 0.0464E(mV) with the coefficiency of determination (RZ) = 0.9999. The
three varieties of soybean that were selected to study were SJ5, Chiangmail and
Chiangmai60. Thé, 3 levels moisture content of soybean (10%wb, 14%wb and 18%wb) and 6
levels of dropp‘mg héight (50, 100, 150, 200, 250 and 300 mm) were experimentally studied
with 3 difference of laying (horizontally laying, crown up laying and vertically laying). The
results of impact force at drop level 50, 100, 150, 200, 250 and 300 mm were 3.94, 5.24, 6.19,
7.02, 7.70 and 8.20 newton respectively. At the same impact force, in case of different laying;
soybean vertically' laying revealed highest damage, crown up laying revealed medium
damage and horizontally laying revealed lowest damage. In case of different moisture content;
10%wb revealed highest damage, 14%wb revealed medium damage and 18%wb revealed

lowest damage. In case of different varieties was a little difference in damage.

Keyword : drop-weight impact force, damage, soybean -«
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