»>

QURLEET Sae

UK15NY1a8guKh1d1SAU

" /JOURNAL OF SCIENGE AND TECHNOLOGY
MAHASARAKHAM UNIVERSITY

INDEXED IN TCI ( Tier 2)

ISSN (Print Edition) : 1686-9664
ISSN (Online Edition) : 2586-9795

DOAJ

DIRECTORY OF
OPEN ACCESS
JOURNALS




nsensonenFnacsiainAlulag

UrnDneEnaaransmy

0 Jaguszaed

’nims’mmmamma analulad W INeFuNRIRNIAN 3990
’U%I@]ﬂuﬁﬂﬂﬂiwadﬂmmﬂmmmLN&ILLWEN@G’IWH’N’HI’IT]’]EYI&I
ﬂmmwmaaummmsmlmm ransdseing lagiaunsunan
774 (research article) unanulIvent (review article) lusnaim
a9 laun adiamaas Inenmaas inalulad Jenssumans
INBATFNEAT WANDANFAT INDIFATFVNIW UAZIWINLINTT
MuiAnsmaasuazinalulad

O 11289

VANINLRUNRIRITAY

FIBNITUNDIUTIIMNTNNY
NAYEILEINNTITYUAZLINITITINT WAINLIRURIRIIAN
FURVINEHI BUNBAUNTITE IIRIANRIFIIANN 44150
Inséwrinelu 1754 Inséwyi/ Inssns 0-4375-4416

6 Nusnwn
a%msuﬁwﬁ*nmé’ﬂgdmmimu
mamwmsi a3.3gnD Ty
ManINTg AIATH yguas
AFNINIY ALNILAN AIThLF

O  usyw15n13
6 |
ARAT19178 910371 Useinwn

VANINLREUD LTI
6 a 1 ‘ﬁl
ARATITE Q7. U a1udIad

maassd as.dsa wwnzfies
uwAnenfuvouuiu
MAATINTE AT.0UIAOND UIUT

MEATINTE 932960 LERATIA
URINNAUVBULTY

IDINFATINIE AT FUEU aenIzau
URININFBNRIRITANY

IDIANAATINTG AT.FITTN YuzAnTIm
UAINENABUBULA

J09maaT138 a1 Tyl nunmna
WANINYIRLUDIbLNT

N\ J

awmmsmum'mmaﬂ o

J0IANEATINTY A3 FUNUT 81TV
VAN FDVDULAL
Sadﬂjﬁgiﬂgﬂig RTLEE mnaﬁ:ﬁaaﬁ
gontuimAaRauIUSIIIInaas
TOIANFEATINTY AT WINW DUULA
VAN INENFUVOULAR
J2IMRATINTYS AT UONE wEIUTEAL
NANINENFUVOWLAR .
J0IANEATIANTY ATLNBAFNE AWARS
VAIINERUVDWULAT
3aw‘i'1am:mi§ﬁu {quafsm
VPN FNBATANEAS

4

‘iadﬂ"lﬁfﬂiﬂﬁﬂiﬁ A3.97970 NUWA

v q

VANINNFNAEITANN

J0INFATINTE WBUNNSFSINEY FASanwal
UANINYIRUWLIAT

309ANRATINIE A7 IR0 Yayn
NTINERBNMIIAA

Aieanningd avuniad wnsma
N‘W]’mEJ'IREILV]ﬂIuIQEJi’I“ﬁ&JGﬂ&‘EEUUE
HEeaa Iy av.aum \ReTme
wmmmauswngqumwﬁm
HTI8AEAINTY QLAY FUEW

URIINLRLWLIFIT
® é’ﬁwmsmﬂ%mi ;}ﬁmmamﬁmiﬁ A3.288WI NaIAIYIN
a8 03 1wl Uszuas VRINRUNAITTAY
VANINLRUNAIRITAY ;ﬁmmamswmiﬁ A3.089N30% azNaw
ARATINTY A7.A55T AeUTNITIA VAINLRUNAITI TR
UWINBIRBNRIEINY Hranmaaansd windaiunng av.ogna nlwu
TRIFRATITE WIBFALANG 932508 184D VRIINERUNAIT TR
URANLIFUURIRNTAN Hraomanansd avaniin wiswsfiving
sawpamzmiﬁ ay.3800 gndin wﬁn{mﬁgummi“@jwi L
VANINLRUNAIRITAY 8197138 LNATNT AT.5NHIUAT TUWIREY
URIINLRU TN
O nosuITMISNT . Dr.Adrian R. Plant
mamwm'iﬁ AL.NIENG yaifie UNINLIRBNRIFIAY
PnasnsoluwiIngdy. )
MAATINTY AT.0200¢T LawIziiad ® W@AWMT

2ITIH BIIALLATHYY
ELEIRNTT
nasila ERRL]
Insadl nmmﬁ

)
W
L
WN

VANINLRUNAIRITAY O  MABALNYUNT

Yaz 6 atly

adufl 1 anTAN-NUARUT
alufl 2 Swau-lusou
iUl 3 wouMAN-Inwen
atiufl 4 nIngrau-Famnau
afiufl 5 Munsu-ganau
aguUfN 6 WoaINU-5uINAN

unanuuazanuAadulunImAnsmansusanalulad aninsdoammsans uanvdadiusesdidlon naswssaninse
Tdsndludaadindrmanaly wazunanuluwnsasineameaasiaznalulad mauaﬂﬁmungmmﬂvlm n'limm"[ﬂmmmmm
"Imum&rymLﬂumuanwmanmmnnaamsm’mmsl,muu

MIangeaasuazinalulad wvningdsuniansau http://www journal.msu.ac.th LusuwsIdaTuf 31 Q8NN 2564



UNUIITWISNS

g & o &
LIALKA ... Head-hed... BILHiA

NNFIEes FRA” SUUaMUANIRIN BTSN ENEI “IER” BaNpEs Y udiFns “Fe” w8 lwasi
&89 “Head” lummndsnnufiudsai “fame” wio i Salumulneldanin “Fuder luamawinodalioufiou
fedosne g Aflanvmeudfueiioneandia wu 14 L%Un@l:g“nﬁwﬁaﬁm%'umané’anz%’ﬁﬁﬁamumﬁau
aaniAainazyiiia udu wanNi f1in 9 e SelRdudwninanods ANBULVIANANUNITRADANUURL
ims@entuiilafomilasnouiau 1w Tnuniade Tuduiada Wudu %aqmauﬁ'ﬁmmﬁ vz dudefilaunann
MIfanasTIuTansasyidulavaaia °?'1'ﬁﬂﬁ)“m’waﬂﬁuﬁmmmwﬁaﬁuﬂ%ﬁi’mﬁLﬁ@ﬁ%ﬁﬁé’daiaﬂasi ialit e
Wussdunidmaindnsumsasyvaiaiasuas L'ﬂumsmﬂmunﬂumimmﬂmwuuunﬁ LA ﬂauuﬁmmu
nguLiagtasaany (saprobe) Lau 1AaY 1Aaluu wiahanti ey Aduwszianuuln maa’nsmmuuu wonaNit
mumcﬂanﬂquwumsmiamm’mﬂummmammusnuvlﬂasm (symbiosis) 'lauA Lm@ﬂguﬂwaWWaWQUnuwm LT
etz ale 1Judu ﬁumjuﬁﬁawwmﬁaﬁuﬂmn i Wialaw agnslsAa Salifafidnsediauuudulsiaves
NTEUAURIDVDILRAAILNY LTW LAANAUTD %aﬁmm@gmmamﬁfﬁfﬂﬁuﬁm%mm

Lfllaﬂ’lil,‘]_]éﬂuLLﬂadﬂladﬂ@ﬂ’m&l’]ﬁdﬁﬂﬂ%ﬂ INTOUGH® eIz A unun %uﬂun@mamaa
mMatAuiai ﬁﬁna:mlwﬂaﬂdLﬁﬂﬁ’uﬂrgmwanﬂﬁ’u anpnansarin i smafudier nanodludasuesdean i
mseisfinnuiieiiin “‘desnthnawdiafsezeen’ uamnRasanlie sxdinldin anufauannmsrniisu wanain
vaeLTeLia Gfaﬁﬁal,%as'ﬁ‘hmnmﬁdﬁag’muﬁ’aau LL&T’JﬁaﬁwmﬂLm&iammimnmnﬁuﬂ%ﬁ"mqmaaLﬁ@vlﬂ@Tw
Foitu wonannliasnthuds nanfufiadesmdosunielniuuidelusssumd liasfveunue uazaas
ﬁauﬁmﬁu%uﬂ%ui’@qlﬁﬂﬂﬂqu LLa:%'ﬂmm'mﬁaJ%umaoﬁuﬂﬁmuﬁﬁumﬁvﬁ Weldinawnsa “dadia’ fulddely
Fnanumwmirinun el mfaﬁmiaannw’%{mﬁnﬂmﬁ@maazmﬁﬁasswqmmamﬁlﬂmﬁﬁ solinddoan
Aunuagfidule

F09FNEATINTY 03880 q‘ﬂ%"ﬂoﬁ

;j"zj"a JUITIMDANT







Agricultural Science
Nawa\nﬁmsmiﬂuuawamﬂnuﬂuNamaswwnmﬁsl%‘l%n'ﬁauLLﬁ’aLLa:Qmmwwaamda%
Effect of raw material preparation method prior drying and temperature in hot-air drying process

ada

on the drying time and melon of quality
NPT AWTE
Wichian Duangsrisen

Engineering
o a [ [ o < ¢ o
n’liﬁnu’m’li’mu,i\‘mﬂ‘[ﬂﬂaa&ﬂ:ﬂsflﬁqmam&mzm%ﬁ%maauamaw%ﬁng
Study of indirect torque measurement using vibration characteristics of screw motor
o = q
nadtd Insa3, 78t Iwdnas
Tatsanee Phosri, Chonlatee Photong

gompiinazafwanzaanlwniseuanlWdequaadfdenazasiiala
Optimal temperlng process on mechanical properties of chopplng knife
FULG %E’JEJSJG 33U ivdCUN, NWIWE i“fl%Iil mi\‘iﬂﬂﬂ(ﬂ ‘ﬁii&lI‘Hﬁl

Sombut Noyming, Wanna Homjabok, Manote Rithniyo, Narongsak Thammachot

Health Science
na'ua'm'liﬁwumnmﬂ%‘ﬂauﬁ'ama%‘l%msﬂﬁﬁ'ﬁa’m
The physmal symptoms from personnel computer using
WPUnIAwg ﬂ\‘if]‘ﬂﬁ
Varintip Khongrit

nMImwIszuumMsneagihelsanasaianiale lssngnunaduaa lunsamwaniwas
Development of nursing system for coronary artery disease patients at Chinnakhet Hospital
in Bangkok

qﬁﬁﬁ anw, e (3asfagan, aoIwT unaaniad

Suthat Supanam, Nisa Ruangkitudom, Sathaporn Manatsathit

34

347

356

369

376



VI  J Sci Technol MSU Vol 40. No 4, July-August 2021



Namaﬁ'ﬁ'mim%suLm:qmﬁgﬁﬁﬁwa@iaszﬂxnmmﬁ%msamtﬁauazqmmw
VDILNRDW

Effect of raw material preparation method prior drying and temperature in hot-air
drying process on the drying time and melon of quality

a A a 1%
AVYT AIRLRW
Wichian Duangsrisen”

Received: 20 May 2021 ; Revised: 30 July 2021 ; Accepted: 31 August 2021

mmaﬂummqﬂ‘s:aaﬁl,ﬁaﬁnmazmnmﬁiﬂumiauLLﬁaLLa:qmmwmaumiauaml,ﬁo laslfludanan ladswnns
USUNW (Untreated) waenfiUTugnwaindasin e (BHW) wazwseufivsusnwusluasazansinena (SS)
puLIAIgaUaNTang M 50°C, 60°C WA 70°C MMNKANINARBIWLINAMANE ausan 70°C THanlumsauuis
gun’hqm%gﬁau%au 60°C Wz 50°C audIeL laaniitsuannainderinfauldinanlunmseuwdiaunitusausa
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Avsuanmurluasazansinana miauLLﬁaﬁqmvmuﬁﬁ@iwﬁ'ﬂﬁ@hﬂ'sml,mﬂ@mmaaﬁsw (AE*) Infi@paiu du
wasufilsusnwaindsinfaudarnnuuanasdsam (AE*) uanenInnuaauaa WU IUSUEAN uaziuaan
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Abstract

This research aimed to study the drying time and qualities of dried melon prepared from fresh melon, melon blanched
in 88°C hot water and melon which had been soaked in 10% (w/w) syrup. Samples were dried with a hot-air oven
at 3 different temperatures (50°C, 60°C and 70°C). The results showed that a hot air temperature of 70°C took less
time to dry than at 60°C and 50°C. Blanched melons took less time to dry than untreated melons and melons that
had been soaking in syrup. At 70°C hot air drying temperature, shrinkage was less than at 60°C and 50°C. Melons
that had been soaking in syrup experienced less than the untreated or blanched melons. The brightness (L*),
redness (a*), and yellowness (b*) of the dried melon samples increased as the drying temperature increased. The total
color difference (AE*) between untreated melons and melons that had been soaking in syrup and dried at different
temperatures was similar. For blanched melons, the total color difference (AE*) was different from that of untreated

melons and melons that had been soaking in syrup.

Keywords: Melon Drying, Properties of Dried Melon, Hot air Drying
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Figure 1 Drying curve: wet basis moisture
content versus drying time

mUluLuawaaLuaaumamﬁnmwum@mmLmnmwao
mm@u"l,ammmmm‘Lumamaamaaunummmnﬂaau
ﬁ’ﬂ%ﬁwmamwmuﬂagmalsl,ul,ual,ﬁ@ﬂﬁl,ﬂaauﬂaaﬂg%
omawadeudalsunminaaeuiisananiiioves
waanazrlisnasmolwdawsananasuaziians
naa éﬁﬂmsauLLﬁdﬁqm%gﬁ@“ﬁﬁﬂﬁna‘lﬂmimum
@mw%fammwmimumm%‘umﬂlul,ﬁal,mauﬁfm’jmw
ammammﬂnmaa lumanaunumahamﬁnmaow
MBI D AN TR A VDI IE O U FINIMT
m_lLma"nqm‘ﬁgummlv\m@n’mﬂaﬂuLLﬂmImaaﬁm
Aveswsewdadwlowuisifinvesusoniasannms
FudvesinanalwitowsanrinlimudowAansnad
KauniGranadasfunuiovas (®n2730 Jzadizdng
URZA DAY, 2555) Alesunenalnmsaduuuitiaansa
Lﬁw‘ﬁu"lﬁﬁ'umiauLLﬁaNavlﬁﬁﬁﬂ%mmﬁ'}maLLazLLﬁd‘?‘iga
ﬁ]'mmsmaaﬁawudwﬁqm%gﬁaﬁau 70°C {aam
msmﬁw‘iﬁﬂiﬂqmﬂnﬁ 60°C Uaz 50°C ANURIAU
IMNHANTNARBIGILEAI ML Figure 2 WUIN
EMTLAS I NROWTI 3 TTMNT HounTEUURS
IHAAENITNAGIVBILNROUDULAIINAA INAITENLN
anudanuazmsasanuanaeluiie waew wuin
eI TUTUEMWAINT BN Tan (BHW) au
%aumnﬁﬁauﬁﬂﬁwﬁaLmaﬁmaaLmiauqul,ﬁﬂmwu%a
WIIRY (LENETT WAAS LazAME, 2561) Zoldatuneds
msgzyL%ymmLL%meaawﬁawnaﬂ’maaﬁmﬁaiﬁ%’u
anufananlon anmsfintoaasues LWRDUFHYLY
AMUUDILTIRG L:fiaﬁﬁvl,ﬂauLLﬁaﬁqmﬁgﬁﬁLﬁﬂﬁuﬁUﬂﬁ
LRUdENNRanTEI TN TaR s liiAamIrad
ﬁgan'jﬂ TumenduiuwseufiruwmsSusmwdions
wrlussazainanaaziianalnansuaniasuszning
s3azarptinanaiuinaeluiiowdendaranannis



Vol 40. No 5, September-October 2021

Effect of raw material preparation method prior drying and temperature

in hot-air drying process on the drying time and melon of quality
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50 36.82+0.18° 20.35+0.08" 28.11£0.44%" 29.10£0.25%
60 38.16£0.45° 23.61£0.81%" 33.80+0.37°" 29.47+0.85™
70 41.88+0.04° 25.61+1.77° 42.58+4.35° 30.14+1.31%
Blanching (88°C, 3 min.)
50 29.89+0.55' 20.90+0.56"" 19.69+1.34' 37.25+0.64'
60 42.700.41" 25.02+1.28" 34.38+2.41° 26.68+0.79'
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Sucrose solution 10% (w/w)
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Means within the same column followed by different letters are significantly different at the 95% confidence level.
Note: Fresh melon samples’ color values (L* = 63.51+0.07, a* = 8.9840.16, b* = 30.3410.25)
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Abstract

One of the most commonly used methods for assembling components for the industry factories is by using screws.
This is because of its convenience, fast and ease for de-assembling which could be done later. However, screwing
the components must be performed carefully; otherwise, the components may ease to loosen or break. The Torque
is the most popular parameter to control the optimum screwing by using the electric motor screwdriver. Unfortunately,
most screwdrivers do not have the torque measurement function. This research presents a study of indirect torque
measurement by using vibration characteristics of a screw motor, which could be an alternative solution for related
applications. The experimental test-rig consists of 2 parts: an electric screwdriver for vibration generation and
measurement and an analysis unit for data collection and analysis. There are 2 experimental test scenarios: torque
measurement from generated vibration voltage levels in rms and vibration ripples. These measured values of torque were
compared with values measured by the standard torque-speed measurement. The test results showed that the torque

values measured from vibration voltage levels in rms had values between 7.70-23.47 N.m compared to 13.38-29.30
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N.m of standard values, which had R2 of 0.7672 and accuracy of 84.27%. Alternatively, the torque values measured
from vibration ripples had values between 13.82-29.30 N.m, which had R2 of 0.9786 and an accuracy of 99.34%.

These results revealed that measurement torque indirectly from motor’s vibration is feasible and effective. The

proposed measurement by using vibration ripple provides better accuracy and precision than using vibration voltage level.

Keywords: Torque measurement, indirect torque, vibration, screw driver
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Table 1 Experimental variable data

Test Ripples Speed Voltage Current Torque standard Torque V Torque Ripples

No. (Hz) (rpm) v ) (A ) (N.m) (N.m) " (N.m)

1 7.14 345 1.29 0.90 29.30 16.52 23.67
2 7.14 441.7 1.63 0.86 21.85 12.48 22.59
3 8.33 496.9 1.65 0.83 18.72 11.88 18.67
4 7.14 463.3 1.64 0.84 20.34 12.11 22.07
5 7.14 416.4 1.72 0.85 22.90 11.69 22.33
6 7.02 430.3 1.61 0.85 22.27 12.55 22.84
7 18.18 664.1 2.95 0.96 16.24 7.70 9.92
8 20.00 678.3 2.52 0.94 15.55 8.82 8.82
9 7.14 616.8 1.44 0.90 16.32 14.73 23.56
10 7.14 666.8 1.74 0.91 15.35 12.40 23.96
11 12.50 708.4 2.03 0.92 14.63 10.77 13.87
12 714 457.3 1.35 0.90 22.01 15.71 23.56
13 7.69 429 1.64 0.92 23.98 13.22 22.37
14 7.14 256.2 1.3 0.94 21.08 17.06 24.64
15 11.11 635.8 2.14 0.95 16.76 10.50 16.04
16 7.14 772.3 2.23 0.98 14.30 10.44 25.85
17 8.33 576 1.25 0.93 18.17 17.65 21.01
18 5.88 349 0.95 0.89 28.71 22.23 28.49
19 5.88 347.8 0.909 0.89 28.71 23.16 28.39
20 8.33 497.3 1.44 1.03 23.33 16.98 23.28
21 6.06 366.3 0.938 0.89 27.32 22.49 27.62
22 10.53 659.1 1.32 0.88 15.00 15.79 15.71
23 714 417.3 1.19 0.83 22.42 16.58 21.91
24 7.14 430.6 1.21 0.89 23.14 17.36 23.33
25 7.14 408.3 1.09 0.88 24.04 18.99 22.99
26 6.90 399.5 0.9 0.89 25.08 23.47 24.30
27 6.67 406.2 1.06 0.83 23.04 18.61 23.47
28 6.67 399 1.05 0.86 24.30 19.46 24.32
29 6.67 385.7 1 0.86 25.05 20.36 24.23
30 6.67 399.3 1.14 0.84 23.52 17.36 23.56
31 6.67 404.4 1.1 0.83 22.97 17.64 23.31
32 7.02 363 1.16 0.88 27.32 18.02 23.64
33 6.67 400.1 1.1 0.87 24.40 18.54 24.49
34 6.67 400.3 1.07 0.84 23.40 18.46 23.50
35 6.67 398.6 1.14 0.83 23.34 17.20 23.33

36 5.88 361 0.99 0.88 27.41 21.07 28.14
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Table 1 Experimental variable data (cont.)

Test Ripples Speed Voltage Current Torque standard Torque V Torque Ripples
No. (Hz) (rpm) (v ) (A ) (N.m) (N.m) " (N.m)
37 7.02 408.3 1.09 0.86 23.52 18.57 22.89
38 6.67 401.5 1.07 0.85 23.81 18.83 23.98
39 714 427.5 1.19 0.88 23.07 17.47 23.09
40 7.14 419.3 1.18 0.88 23.65 17.72 23.22
41 7.14 418 1.13 0.89 23.94 18.67 23.43
42 6.67 405.7 1.14 0.85 23.40 17.55 23.81
43 7.14 389.2 1.02 0.89 25.57 20.57 23.30
44 6.67 399.9 1.14 0.84 23.68 17.51 23.76
45 6.67 400.9 1.14 0.85 23.68 17.55 23.81
46 6.45 385.4 1.07 0.87 25.21 19.14 25.19
47 6.45 389.4 1.02 0.87 25.04 20.15 25.28
48 6.25 373.4 0.96 0.89 26.83 22.00 26.81
49 6.90 428.3 0.993 0.88 2297 20.89 23.86
50 714 422 1.14 0.86 22.97 17.92 22.70
51 7.14 435.7 1.03 0.89 22.94 20.46 23.41
52 714 440.4 1.1 0.94 24.02 20.09 2477
53 7.69 464.4 1.19 0.92 22.20 18.26 22.42
54 7.14 444.4 1.09 0.87 21.97 18.88 22.86
55 7.14 4441 1.1 0.90 22.61 19.07 23.51
56 11.11 640 1.35 0.86 15.15 15.14 14.59
57 11.11 661.3 1.38 0.86 14.52 14.67 14.46
58 1.1 688.6 1.54 0.84 13.75 12.96 14.25
59 12.50 689 1.6 0.85 13.91 12.62 12.82
60 1.1 691 1.51 0.84 13.57 13.09 14.12
61 11.11 690.5 1.43 0.83 13.55 13.79 14.08
62 11.76 394.1 1.16 0.84 23.91 17.13 13.40
63 1.1 680.5 1.66 0.84 13.80 11.93 14.14
64 11.11 693.7 1.68 0.83 13.41 11.67 14.00
65 1.1 670 1.51 0.84 14.08 13.17 14.20
66 11.11 638.5 1.79 0.83 14.57 10.95 14.00
67 10.53 663.4 1.59 0.86 14.46 12.72 15.24
68 11.11 693.3 1.87 0.83 13.38 10.46 13.97
69 8.33 492.2 1.08 0.88 19.99 19.21 19.75
70 8.33 520.5 1.17 0.81 17.44 16.35 18.22
4l 8.00 483.9 1.1 0.82 18.92 17.39 19.14

72 8.00 480.6 1.07 0.82 19.24 18.21 19.33
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Table 1 Experimental variable data (cont.)

Test Ripples Speed Voltage Current Torque standard Torque V Torque Ripples
No. (Hz) (rpm) v ) (A ) (N.m) (N.m) " (N.m)
73 7.14 432 0.997 0.81 21.12 19.29 21.36
74 11.11 683.4 1.68 0.84 13.84 11.87 14.24
75 11.11 671 1.6 0.87 14.46 12.79 14.61
76 11.11 686.4 1.81 0.83 13.53 10.82 13.98
77 8.33 515 1.05 0.85 18.56 19.19 19.19
78 7.14 435.2 1.15 0.84 21.53 17.17 21.94
79 11.11 648.9 1.7 0.84 14.54 11.70 14.20
80 10.00 639.3 1.18 0.82 14.46 16.52 15.46
81 8.33 489.5 1.04 0.85 19.53 19.38 19.19
82 8.33 515.7 1.05 0.85 18.43 19.08 19.07
83 8.00 487.6 1.06 0.90 20.80 2017 21.20
84 9.09 544.4 1.1 0.83 17.00 17.58 17.03
85 9.09 539.7 1.09 0.82 17.07 17.81 16.95
86 10.00 576.3 1.12 0.79 15.44 16.75 14.88
87 8.00 520.5 1.05 0.85 18.37 19.19 19.98
88 8.70 530.8 0.964 0.83 17.59 20.41 17.95
89 9.52 563.6 1.18 0.80 16.01 16.11 15.84
90 9.09 548.5 1.1 0.83 16.94 17.80 17.09
91 7.69 637.7 1.06 0.87 15.25 19.34 21.15
92 10.00 593.1 1.27 0.81 15.23 14.99 15.11
93 10.00 582.5 1.26 0.82 15.81 15.41 15.41
94 10.00 591.9 1.22 0.73 13.78 14.09 13.64
95 10.00 512 1.2 0.72 15.87 14.27 13.59
96 1.1 649.3 1.36 0.80 13.89 13.98 13.58
97 6.67 399.5 0.837 0.74 20.81 20.94 20.86
98 11.11 667.3 1.5 0.80 13.47 12.63 13.53
99 11.11 655.3 1.43 0.81 13.80 13.33 13.61
100 11.11 653.1 1.46 0.81 13.90 13.11 13.66
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Table 2  The results of statistical analysis data obtained from the experiment
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Abstract

The objective this research was to study the optimization of the time factors that effected the mechanical properties of
the of hardened chopping knife in the tempering process. The mechanical properties were hardness and impact values.
The experiment was conducted by forging the chopping knife made from medium carbon steel with the same shape
as community chopping knife. The principle of Design of Experiment (DOE) was used to design the experimental and
analyze the optimization by statistics. There were two factors in this study, tempering temperature and tempering time.

The tempering temperature consists of three levels at 180, 200 and 220°C, and also, the tempering time consists of
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of chopping knife

three levels such as 60, 90 and 120 minutes. The number of trials was 9 times, and in order to ensure the accuracy

of the data for all factors, the experiment was repeated 5 times. The analyzed results showed that the tempering

temperature was 200 °C and the optimized tempering time was 83 minutes. These conditions resulted in an average

hardness of 579.9 HV and the minimum average impact value of 35.8 Joules. The optimum values of tempering

temperature and time were used for verification. The result of average hardness was 549.9 HV and the average impact

value was 38.8 Joules, which coincided with the cutting edge Thai community Product Standard

Keywords: chopping knife tempering, tempering temperature, tempering time
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Figure 1 Shape of community big knife
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steel and positions for test pieces
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Table 1 Parameters and notations

Level
Factors Unit
Low Medium  High
(-1) (0) (+1)
1. Tempering Temp (A) 180 200 220 °C
2. Tempering Time (B) 60 90 120 min
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Table 2  Design table showing the randomized run order of the experiment

Run Order Std Order Temperature (°C) Time (Min)
1 10 180 60
2 14 200 90
3 18 220 120
4 17 220 90
5 15 200 120
6 11 180 90
7 13 200 60
8 12 180 120
9 16 220 60
10 42 200 120
11 44 220 90
12 37 180 60
13 41 200 90
14 38 180 90
15 40 200 60
16 45 220 120
17 39 180 120
18 43 220 60
19 25 220 60
20 20 180 90
21 19 180 60
22 22 200 60
23 21 180 120
24 23 200 90
25 24 200 120
25 26 220 90
27 27 220 120
28 3 180 120
29 7 220 60
30 4 200 60

45 28 180 60
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Figure 5 (a) Test piece embed in solid resin (b) Hardness
test positions on the sharp edge of the knife
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Table 3  Chemical composition of test piece
Steel Chemical Composition (% by weight)
No. c Si s P Mn cr Mo
41033714 AISI 5160 0.50-0.65 0.15-0.35 <0.04 <0.035 0.45 0.10-0.90
1 0.526 0.253 0.0012 0.007 0.780 0.145 0.010
2 0.615 0.328 0.0021 0.010 0.823 0.265 0.016
3 0.561 0.221 0.0100 0.008 0.788 0.184 0.014
Average 0.567 0.267 0.004 0.008 0.797 0.198 0.013
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Table 4  Hardness values of the big knife of community

Position Number Average sd LCL uUcCL
0.1 5 826.6 46.8 890 774
0.5 5 784.8 13.1 795 763
1.0 5 773.2 8.5 786 763
15 5 767.2 135 780 746
2.0 5 761.2 10.8 776 746
25 5 749.4 10.5 763 735
3.0 5 727.6 17.9 749 709
35 5 707.2 17.6 726 685
4.0 5 686.2 14.3 694 661
45 5 680.6 13.5 694 661
5.0 5 665.8 17.9 685 639
55 5 662.0 16.7 685 639
6.0 5 648.6 14.8 661 626
6.5 5 646.4 15.4 661 626
7.0 5 633.0 7.0 639 625
75 5 629.0 10.0 639 618
8.0 5 620.6 12.6 639 606
704.1 15.4 721 684
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Table 5 Hardness values of the test pieces
Hardness Values (HV)
Temperature (°C) Time (Min)

No. 1 2 3 4 5 Average sd

60 669.7 640.8 670.2 634.5 657.5 654.5 16.4

180 90 615.0 622.2 615.6 593.4 580.2 605.3 17.7

120 614.3 618.9 607.6 579.2 595.0 603.0 16.1

60 599.7 588.4 596.2 597.9 610.2 598.5 7.8

200 90 584.2 588.6 581.6 541.9 549.5 569.2 21.7

120 584.1 588.9 562.9 549.6 551.9 567.5 18.2

60 569.2 561.6 553.8 559.7 561.6 561.2 55

220 90 537.4 538.0 550.5 548.9 556.3 548.0 10.2

120 533.5 557.6 521.0 5416 564.2 543.6 17.6
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Figure 7 Hardness graph for each condition TS TUNaRaUNNANULTINART AILEAY Figure 8 3
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Table 6 Impact values of the big knife of community
Impact values (Joules)
No. 1 2 3 4 5 Average sd
14.0 17.0 10.0 16.0 11.0 13.6 3.04
Table 7 Impact values of the test pieces
Impact values (Joules)
Temperature (°C) Time (Min)
No. 1 2 3 4 5 Average sd
60 30 27 25 24 27 26.6 23
180 90 31 30 35 30 31 31.4 21
120 38 33 37 32 30 34.0 3.4
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Table 7  Impact values of the test pieces (cont.)
Impact values (Joules)
Temperature (°C) Time (Min)

No. 1 2 3 4 5 Average sd
60 32 33 35 37 36 34.6 21
90 36 39 32 36 35 35.6 25

200
120 42 44 40 42 38 41.2 23
60 35 38 40 38 40 38.2 2.0
90 38 40 42 44 45 41.8 29

220
120 49 50 48 48 45 48.0 1.9

80
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o
2
‘g 40 = ::
o B
= 20 et
0 [
60 minutes 90 minutes 120 minutes
180°C 200°C [5]220°C

Figure 8 Impact resistance values
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Figure 13 Test for independence
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Figure 14 Contour plot of hardness
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Figure 15 Contour plot of impact

Table 8
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of chopping knife

AswIananazasiladefiduadanianauiouas
ANAMNAIBNIBUTINTEUNN

myllenzinaminenad wuihiadvasgmnni
auanld naeuanld uaiafuuiudnadadininy
wiuadprasdaldivinanininasasediefituday
lu Table 8 uaadT18asiduavaItadsiuiian P-value
wouniessdutuidai 0.05 nniladn Foviu sann
agﬂvlﬁdﬂﬂa%'yimﬁaﬂdnﬁ?uﬁwa@ia@hmmwﬁqLa,'éilﬂ
ad9lnedIA L wazIINNANIINARaY laA1T18d R-sq
Wy 85.26 Wedidud wnizfien R-sq (adj) HAnwinfiu
81.99 wWafiiud Gelndidnsiudvas Rsq ugasd
ahmumaaﬁagaﬁﬁﬂmmﬁmwa*?'ilﬂumﬁmm:ﬁﬁa%’ﬂ
Amanzaw

Variance analysis results Hardness value of temperature and time

Factorial information

Factor Levels Values
Temp 3 180 200 220
Time 3 60 90 120
Analysis of variance
Source Df Adj. SS Adj. MS F-Value P-Value
Model 8 49693 6211.6 26.03 0.000
Linear 4 47622 11905.4 49.90 0.000
Temp 2 37336 18667.8 78.24 0.000
Time 2 10286 5143.0 21.56 0.000
2-Way interaction 4 2071 517.8 217 0.092
Temp*Time 4 2071 517.8 2.17 0.092
Error 36 8589 238.6
Total 44 58282
Model summary
S R-Sq R-Sq (adj) R-Sq (pred)
15.4465 85.26% 81.99% 76.97%
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Variance analysis results impact value of temperature and time

General factorial regression: Impact value versus temperature, time

Factorial information

Factor Levels Values
Temp 3 180 200 220
Time 3 60 90 120
Analysis of variance
Source Df Adj. SS Adj. MS F-Value P-Value
Model 8 1595.38 199.422 33.99 0.000
Linear 4 1561.16 390.289 66.53 0.000
Temp 2 1082.18 541.089 92.23 0.000
Time 2 478.98 239.489 40.82 0.000
2-Way interaction 4 34.22 8.556 1.46 0.235
Temp*Time 4 34.22 8.556 1.46 0.235
Error 36 211.20 5.867
Total 44 1806.58
Model summary
S R-Sq R-Sq (adj) R-Sq (pred)
2.42212 88.31% 85.71% 81.73%
% { 1 1 [ 1
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Figure 16 Optimization plot of the effect of each factor
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Abstract

This research aims to study the behavior of computer users, signs and symptoms related to computer use, and the
recognition of computer operation among the staff of the Faculty of Health and Sports Science, Thaksin University. 48
samples including support staff and lecturers were asked to answer the questionnaire. A high response rate of 91.66%
(44/48 samples) was found in this study. The Cronbach’s alpha coefficient of the questionnaire was 0.948. Descriptive

statistics including frequency, percentage, mean, and standard deviation were used for data analysis.

This study found that 56.8% of the sample worked with a computer for 5 days/week . Most of them (47.7%)
used a computer for 6-9 hours/day with 30-60 minutes break (65.9%). Break-time activities were standing up and
changing to other work (65.9%). All of sample used thei eyes with a smart phone for 1-2 hours. This survey found
the prevalence of musculoskeletal symptoms was highest at left and right lower back (75%), left shoulder (68.5%)
and occipital, neck, right shoulder, and left upper back (65.9%) respectively. Occipital, neck and left upper back pains
required medicine to reduce pain. Left shoulder pain did not improve after stop working, in contrast with left and right
lower back that experiences reduced pain after relaxation. Eye and visual system symptoms were eye burning (88.6%),
pain (11.4%), and photo phobia (4.5%)

Keywords: Physical Symptoms, Computer, personnel of Health and Sport Science, Thaksin university
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Table 1 Number percentage of fatigue in different body regions.

Fatigue level

percentage
Experiences Pain did not Pains required of fatigue in
Not at all Rarely reduced pain after improve after medicine to different body
Parts of body (0) (1) relaxation stop working reduce pain regions at all
N (%) (2) 3) (4) level
(1-4)
N (%) N (%) N (%) N (%) (%)
n 6(13.6)
Occipital 15(34.1) 10(22.7) 11(25.0) 2(4.5) 65.9
Neck 15(34.1) 8(18.2) 16(36.4) 3(6.8) 2 (4.5) 65.9
left 14(31.8) 8(18.2) 12 (27.3) 10(22.7) - 68.2
Shoulder

right 15(34.1) 9(20.5) 11(25.0) 9(20.4) - 65.9
left 15(34.1) 10(22.7) 14(31.8) 3(6.8) 2(4.5) 65.9

Upper back
right 16(36.4) 10(22.7) 14(31.8) 4(9.1) - 63.6
left 11(25.0) 12(27.3) 17(38.6) 4(9.1) - 75.0

Lower back
right 11(25.0) 12(27.3) 17(38.6) 4(9.1) - 75.0
left 22(50.0) 16(36.4) 6(13.6) - - 50.0

Upper arm
right 21(47.7) 15(34.1) 8(18.2) - - 52.3
left 31(70.5) 9(20.5) 2(4.5) 2(4.5) - 29.5

Elbow

right 30(68.2) 9(20.5) 3(6.8) 2(4.5) - 31.8
left 27(61.4) 14(31.8) 3(6.8) - - 38.6

Lower arm
right 25(56.8) 15(34.1) 4(9.1) - - 43.2
left 20(45.5) 15(34.1) 7(15.9) 2(4.5) - 54.5

Hand and wrist
right 19(43.2) 13(29.5) 10 (22.7) 2(4.5) - 56.8
left 22(50.0) 13(29.5) 9(20.5) - - 50.0
Hip/thigh
right 23(52.3) 13(29.5) 8(18.2) - - 47.7
left 30(68.2) 6(13.6) 8(18.2) - - 31.8
Knee
right 30(68.2) 6(13.6) 7(15.9) 1(2.3) - 31.8
left 27(61.4) 12(27.3) 4(9.1) 1(2.3) - 38.6
Calf
right 29(65.9) 10(22.7) 5(11.4) - - 341
left 33(75.0) 7(15.9) 4(9.1) - - 25.0
Foot

right 33(75.0) 8(18.2) 3(6.8) - - 25.0
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Table 2  Number percentage of eye and visual system symptoms
Not at all Rarely Often Most of the time Always Percentage of eye
Symptoms (0) (1) 2 (3) (4) and visual system
symptoms at all level
(1-4)
N (%) N (%) N (%) N (%) N (%)
Pain 12(27.2) 18(40.9) 8(18.2) 1(2.3) 5(11.4) 72.8
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Abstract

This participatory action research aims to develop a nursing system for coronary artery disease patients at Chinnakhet
Hospital, Bangkok, Thailand. System theory was used as a conceptual framework. A sample of fifteen professional
nurses who provided care for coronary artery disease patients, was purposively selected, and 450 coronary artery
disease patients, were consecutively sampled at Chinnakhet Hospital. The research instruments consisted of the nurse
competencies in caring for coronary artery disease patients, the professional nurse satisfaction and coronary artery

disease patient satisfaction questionnaires. Data were analyzed using descriptive statistics and t-tests.
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The results showed that the nursing system for coronary artery disease patients consisted of establishment of
a cardiac unit, provision of sufficient medical equipment to meet the demand of clients, work assignment to the cardiac
case manager, implementation of clinical nursing practice guidelines for coronary artery disease patients, competency
training for professional nurses who gave care to coronary artery disease patients and competency evaluation. After
the implementation of a nursing system for coronary artery disease patients, the professional nurses’ competencies
on caring for coronary artery disease patient in total and all subjects were significantly higher than before the

implementation (p < .01). The satisfaction of professional nurses as well as coronary artery disease patients were

at the highest level.

Keywords: Nursing System for Coronary Artery Disease, Coronary Artery Disease Patient
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sruunneninagthelianaaaifoadils etnsdfidedidy  lsanaaaidoanala ¢ Table 1

Table 1 Comparison of care competence for coronary heart disease patients, Overall and separated issues of
professional nurse. Before and after using the nursing care system for coronary heart disease patients
(n =15)
Before After
Professional nurse competence t p-value
Mean S.D. Mean S.D.
1. Knowledge of coronary heart disease 1.88 0.67 4.28 0.88 16.22 0.001**
2. Anticoagulants and Antiplatelet Drugs 1.67 0.42 4.32 0.94 16.45 < 0.001
3. Nursing care of patients with coronary heart disease 1.73 0.54 4.56 0.98 17.31 < 0.001
4. Emergency Assessment & Management 1.83 0.63 3.87 0.78 18.44 0.002**
5. organization contacts 1.72 0.52 3.82 0.75 17.51 0.007**
6. continuing care and discharge planning 1.74 0.58 3.93 0.82 19.32 0.028*
Total 1.76 0.56 413 0.85 17.54 <0.001

NOTE : ** p <0.01 *p <0.05
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Table 2
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ANAAL @9 Table 2

The average score of professional nurse satisfaction towards the nursing care system for coronary heart

disease patients after the implementation of Chinnakhet Hospital's t nursing care system for coronary heart

disease patients. (n = 15)

Satisfaction of Professional Nurses

Satisfaction Level

Mean S.D. Interpretation
Satisfaction Category
1. Place satisfaction 3.84 0.68 High
2. Satisfaction of materials and equipment used in the service 3.73 0.71 High
3. The process of the service is simple and uncomplicated 3.52 0.47 High
4. The number of staffs is sufficient 3.57 0.49 High
5. Emergency referral system 3.78 0.62 High

Total

3.69 0.59 High
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Table 3
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The average score of patients towards the nursing care system for coronary heart disease patients after

the implementation of Chinnakhet Hospital's t nursing care system for coronary heart disease patients.

(n = 450)

Satisfaction of Patients

Satisfaction Level

Mean S.D. Interpretation

Satisfaction Category
1. Satisfaction of service quality 3.86 0.72 High
2. Staff's Behavior 4.42 0.83 High
3. Satisfaction of Place 3.61 0.53 High
4. Satisfaction of consultant and recommendation 4.53 0.89 Very High
5. The process of the service is simple and uncomplicated 3.49 0.38 Intermediate

Total 3.98 0.67 AN
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