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Abstract

Based on economic theory, the Office Vocational Education commission develops, nurtures,
and advances highly skilled persons to advance the nation. The goal of improving teacher and staff
capacities in educational administration is to improve student outcomes and social well-being.
The "OVEC ONE Team" follows the Ministry of Education's "Good Study, Be Happy" guideline and
maintains a continual dedication to their job. A thorough policy was created in 2024 using policy
analysis, pertinent research, and research findings. This policy promotes sustainable development in
line with national development goals. This includes promoting ubiquitous learning and professional
competencies to reduce burdens. He has a Skill Certificate in high-performance professional
management and system development. Credit banks promote language learning in education.
The goal of this effort is to improve language skills among community professionals, preparing them
for career advancement. Individuals will have many personal and professional growth opportunities
in this college and community center program. Improve individual and organizational performance
and modern professional repute. This measure can help the office, professional committee,
and agency grow. Collaboration with networking partners to boost efficiency, productivity, and

professional progress is essential for the country's success in the competitive worldwide market.

Keyword : Vocational Education, Human Power Development Policy
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Abstract

The objectives of this research were to: 1) find out
the efficiency of a 3-phase motor control system with
an inverter, in conjunction with a remote controlled
programmable logic controller through the Internet of
Things and touch screen system; 2) create an
innovative media for learning management in the
course on control systems in industry, code 301 04-
20 06, on network systems; and 3) to verify the user’s
satisfaction of using a 3-phase motor control system.
The research was designed to place the equipment in
the front of and inside the control cabinet, using a
computer design program. A program was written to

control the Programmable Logic Controller with the



MELSOFT Series GX Work 2 program, control the
touch screen with the Sktool program, and connect
the Smart Life application to the Smart Switch board
for remote control via a mobile phone. The inverter
size used in the test was 0.1 kW, and the motor used
was 0.20 kW. The results showed that there was not
much difference in load current and voltage for both
forward and rotational reversal frequencies at 10 Hz,
25 Hz, 30 Hz, and 35 Hz. The system could be
operated according to the conditions via smart Life
application, touch green, and mobile phone. The
overload range of the inverter was at a frequency of

35 Hz and above. The overall satisfaction was good

with an average of (X= 4.20.)

Keywords : 3- Phase Motor Control System, Inverter,

Programmable Logic Controller
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UNANED

NuITeiidngUszasdiliiienanuuuaiieyannaes

L%"aqqﬂs’\:umﬁmashwwé’unwf’wﬁuiwu Wi-Fi @
naaosiadtstulsznoude (1) yagniuuiimegiedne
(2) wuwesdumsindeuil (3) gndeansl3aney szuu WiF
(4) Arduino board wa¥ (5) ABNAILABS N13NARBIUTURIN
ﬁﬂiﬁ@ﬂﬁmuqﬁﬂﬁLﬂ?ﬂlau'ﬁlLLéj’JRQ]JUL’Ja’m’IiLLﬂ’NéI’JEJL"?jul,"‘ljag
Fumsindeudl mndudedoya (han) A¥aldlug Google
Sheet HUSEUU Wi-Fi iaruiaannmsaioninuss
Ttfudslan (g) nuAdeildemuenvesgniuuniing 5 a1
e damunsiadeudl (1) Tagan g fAldnyanaassi
afratufidniniy 9.87 m/s2 ganaansiiaineduiisian
an fifuneunsvaassiiesenudle mansdmsuld
TumsGeuivflandfiugiu
AdAey: Wand, anduuniini, vesne1nely
Abstract

The objective of research was to create a simple
and low-cost pendulum clock experimental set by
using wireless fidelity as follow: (1) a simple pendulum
clock set, (2) a motion sensor, (3) wireless fidelity set,
(4) Arduino board, and (5) a computer. The experiment
began by making a pendulum clock move and

monitoring its oscillation with motion detector. After

that, employing a Wi-Fi for transferring the data (time)

* pusshy Ay

E-mail address: amonrat.kh@bsru.ac.th

to a google sheet to determine the acceleration due
to Earth's gravity (g).

This research applied the length of five pendulum
clocks to measure the period of movement (T) by

g-value obtained from the experimental set
created was equal to 9.87 m/s2. The experimental set
was created simply at a fair price. Moreover, It is a
suitable learning material for the Fundamental Physics
subject. by make a pendulum clock move and
monitoring its oscillation with motion detector next,
using Wi-Fi, transfer the data (time) to a Google Sheet

to determine the acceleration due to Earth's gravity (g).
Keywords: Physics, simple pendulum, Arduino board
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Abstract

The purposes of this study were to 1) create a
pump system control training set; 2) evaluate the
efficiency of a pump system control training set; and
3) evaluate a satisfaction of learners towards a pump
system control training set. The Programmable Logic
Controller (PLC) TM241 and, Human Machine
Interface (HMI) GTO2310 used in the study were
Schneider brand as the controller and result display
respectively. The sample group were 22 firs- year
Vocational Diploma students in the department of
Electric, Rayong Technical College. The statistics used
in the research were mean (X) and standard deviation
(SD.). The results revealed that the overall score of
a quality evaluation of a pump system control training
set using a programmable logic controller by 5
experts were at a high level (X= 4.40, SD.= 0.31).
Efficiency evaluation of the training set in percentage
of the average score was 83.75/82.27, which is higher
than the specified criteria at 80/80, and satisfaction
evaluation of learners towards the pump system

control practice set with a programmable logic

31
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controller in overall were at a high level (X= 4.42,
SD.= 0.17). It indicated that the training set created
had high quality and can be used for teaching and

learning.

Keywords : Practice set, pump system control,

programmable logic controller.
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Abstract
The research was aimed at finding ways to
improve the overall efficiency of the machine: the

total machine performance data collection (OEE)
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method. It was found that paper box printers had an
average of 27.64%, paper cutting machines averaged
36.96%, and dictators averaged 20.83%. The analysis
of fishbone diagram summarizes the overall efficiency
of a paper box printer is designed to guide the
operating processes and train  employees to
understand the operational processes, aiming to
reduce the time needed to change the mold. The
paper cutting machine is designed to conduct
operations and train employees to understand
operations, aiming to reduce the time spent setting
the cap between cutting and cutting. As for the
dictatorship the approach involves setting up
operating processes and training employees to
understand operational processes to reduce the time

they need to replace the machinery.
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Abstract

Thailand is a nation where much of its population
is engaged in agriculture. In the realm of farming, the
process often generates agricultural waste materials,
including the leftover of rice husks from the rice
milling process and mango wood from trimming, are
used as fuel in the biomass stove. A study
commenced by experimenting with boiling water to
vaporize and to study the thermal efficiency of
combustion from a composition of mango wood and
rice husks in order to use as renewable energy for
household use and as a material available in local
communities.

The study found that rice husk mixed with mango
wood at a mixing ratio of 1:1 can be used as fuel in a
biomass stove. The 1, 3, and 5-centimeter mango
branches can be boiled with water until it evaporates
and turns into steam. In addition, it has combustion
thermal efficiency values of 7.82, 7.50, and 7.75,
which are similar, but reveal no significantly difference
(P>0.05)

In order to know the appropriate mixing ratio, the

ratio of rice husk to mango wood was determined to
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be 1:1, 1:2, and 1:3. It was found that the mixing ratios
were 1:1 and 1:2. and had similar thermal efficiency
values of 6.86 and 7.73, not significantly different in
terms of Statistics (P>0.05) for the ratio of rice husk
to mango wood 1:3 has the economical efficiency

value. The lowest heat was 5.32, a statistically

significant difference (P>0.05).

All three ratios can be used as fuel for a biomass
stove. The optimum mixing ratio of rice husk to

mango wood is 1:2 which exposes the best thermal

efficiency.
Keywords: Mango wood, Husk, Thermal Efficiency
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Abstract

The development of this teaching package aimed
to 1) investigate the efficacy of teaching packages of
Project Course, by using Project-based learning of the
vocational diploma curriculum B.E. 2563, with the
criteria for 80/80; 2) verify the effective index of
teaching packages of Project Course, by using Project-
based learning of the vocational diploma curriculum
B.E. 2563; 3) compare the learning achievement of the
students on the vocational diploma curriculum; and
4) study the user’s satisfaction.

The results of this research revealed that
1) The efficacy of teaching packages of Project Course
of the first-year vocational diploma students majoring
in Mechanical Technique, Mahasarakham Technical
College, totally 25 fieldwork students, was 25.20 —
26.60 points from 30 total points. E; Value was 84.00
- 88.67. The average of post-test was 8.04 - 8.48
points from 10 total points. E, value was 80.40 -
84.80. The learning chapter 1 had the efficacy of E,/E,
at 88.67/83.20. The learning chapter 2 had the
efficacy of E1/E2 at 84.00/80.40. The learning chapter
3 had the efficacy of E;/E, at 84.27/81.60. The learning
chapter 4 had the efficacy of E;/E, at 84.08/81.75. The
learning chapter 5 had the efficacy of E/E, at
84.56/81.60. The learning chapter 6 had the efficacy
of E,/E, at 87.87/84.80. 2) The effective index of
teaching packages of Project Course, was at 14.07
average point with the percentage of 46.94 and the
standard deviation of 0.49 for pre-test and 25.58
average point with the percentage of 85.19 and the
standard deviation of 0.46 for pre-test. The result of
the effective index of teaching packages of Project
Course was at 0.81, which inferred the 81% increasing
rate. 3) The comparative result of the learning
achievement of the students showed that post-test
than statistical

was higher pre-test with the

significance at the level of 0.01. 4) The students had

average satisfaction at the high level with the average

point of 4.47 and the standard deviation of 0.69.

Keywords : Teaching packages, Project,

Achievement score, Satisfaction
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Abstract

This research aimed to: 1) develop Moodle-based
online learning materials for CCTV system installation and
maintenance; 2) evaluate the effectiveness of Moodle-
based online leamning materials; and 3) create and
evaluate training packages for CCTV system installation
and maintenance. The sample consisted of 12 second-
year students studying a B.S. Tech. Ed. (Electronics and
Telecommunication Engineering) degree at Rajamangala
University of Technology Thanyaburi (RMUTT), who were
enrolled in the course (02242101) Telecommunication
Skill Practices, selected by purposive sampling method.
The following tools utilized in this research were: training
documents, Moodle Cloud-based online learning media,
job sheets with training sets, learning achievement
assessment forms, practical skill and competency
assessment forms, training document evaluation forms,
and instructional media evaluation forms. The statistics
used were: percentages, means, standard deviations,
content validity, Index of Item-Objective Congruence:
IOC, and E/E,.

The quality of training materials and instructional
media were evaluated by 3 content and instructional
design experts. The results of the assessment of the

quality of training documents, in an overall perspective,
indicated that they are at the highest level (U = 4.67, O
= 0.32). When categorized by specific aspects, they were
ranked in descending order of highest average scores as
follows: language usage (WL = 5, O = 0.0), 2) content
accuracy (U = 4.66, O= 0.41), and sequence of content
(L =4.50, O=0.19) respectively. The quality of
instructional media, in an overall perspective, is at the
highest level (WL = 4.41, O= 0.53). When categorized by

specific aspects, they are ranked in descending order of
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highest average scores as follows: content presentation
format (WL = 4.49, O= 0.58), typography, images, and use
of colour (WL = 4.41, 0= 0.58), and 3) learning activity (L
=4.33, 0= 0.53) respectively.

The research findings indicated that: the
effectiveness of Moodle Cloud-based online leamning
media for CCTV system installation and maintenance
training has E,/E, values of 83.68/82.84. The
effectiveness of the CCTV system installation and
maintenance training package has E;/E, values of
89.23/87.03, which is higher than the established

standard of 80/80 criteria.

Keywords: Moodle Cloud, training package
effectiveness assessment, CCTV, CCTV installation

and maintenance
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Abstract

The purpose of this research was to study the
satisfaction of using accounting software packages for
businesses in Nong Bau Lamphu Province. The
questionnaire was distributed as a tool for collecting
data. The results of the analysis of the reliability and
consistency between the questions and the
objectives (I0C) were equal to 0.895 and the
confidence value was equal to 0.811. by selecting a
specific type of 169 sample. Data was analyzed by

employing percentage, mean, and standard deviation.



Statistics used in hypothesis testing include F-test
(ANOVA).

The research results revealed that the majority
of respondents are female, aged between 31-40 years
old, holding a bachelor’s degree, have over 10-15
years of working experience, most of them are
employees. Most business type of business are buying
and selling and operating. The business operation
period are more than 15 years. Overall satisfaction of
using accounting software packages for businesses in
Nong Bua Lamphu Province was at a high level.
Considering each aspect ordered from the highest to
the least, they are quality and efficiency of the
program (X = 4.56, SD.= 0.63), followed by the
functions and capabilites of the software
(X =4.30, SD. =0.73), and the compatibility of the

operating system and programs. other (X = 3.97,

SD.

0.84), price (X =3.92, SD.=0.79), and seller

(X

391, SD.= 0.73), respectively. The overall
satisfaction score of business accountant in Nong Bua
Lamphu Province with more than 15 years of work
experience and 10-15 years were more than those
with work experience of 5-10 years and less than 5

years with a statistical significance at the 0.05 level.
Keywords : Accounting packaged program
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Abstract

The objective of this study aimed to increase natural
calcium cookie by fortifying with the fishbone powder
(FBP) from different species. Effects of FBP from
catfish, tilapia, and carp (10%) on qualities of cookies
were investigated. The proximate analysis suggested
that fortification of cookie with FBP could increase

protein content. The natural mineral content was also

*uvgn Juldng

E-mail address: nachayut@kku.ac.th

improved as evidenced by an increase in total ash
content. Cookies fortified with FBP from catfish was
most accepted compared to others. The total
calcium content in cookie fortified by FBP from catfish
was reported at 8.66 mg/g, which was about 4 folds.
Based on this study, FBP from catfish at 10% had a
potential to fortify natural mineral and calcium in

cookie.

Keywords: Cookie, Natural calcium, Fish bone

powder
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The purpose of this research were to develop and assess
a digital operation model for educational loan fund
management in supply chain for institution education in
Thailand. The sample group consists of ten qualified
people selected by purposive sampling method. Data
were analyzed by arithmetic mean and standard
deviation. The results of this research revealed that assess
a digital operation model for educational loan fund
management in  supply chain for institution education
in Thailand consists of eight elements namely: main
element, suppliers, school administrators, campus |,
customers , consumers , satisfaction and backward . An

evaluation results from qualified people acceptance of

the model  was a high level and. (WL = 4.07, O =0.93)
found that a digital operation model for educational loan
fund management in supply chain for institution
education in Thailand can be appropriately used in actual

work settings.

Keywords : A digital operation model, education
loan fund management in supply chain, higher

education institutes in Thailand
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UNANED

mAFeiidunsussgndiBnmsatauuy QUECHERS o
Ainsziviinaeraianludluemnsifudsukiuauiou
Toun TukSwdunen vuuteunseukaznundaun Tagld
fvhavareesdlnlulngd USuns 250 faans lunsann
fMBg WU 2.00 NSU SAUNSIRLNdauunTiBuugams
$1uau 0.20 nfa warlmieuraslsiauau 0.05 ndu 9ntu
ilungusi sadunm 3 il sezaianludluioge
agnusnaenuneglutudhazansesdlalulasd éoens
fiUszans nm Faunsathandinssiusnaesaiailud
faewaila HPLC iflezdlalulnsdSosas 4.0 InauSuns
VS usand oudl NNINAFBUA S NEUENIAT
A5 nun eadldldveisflAnduussans anduwus
Wiy 0998 Tadnrgavedismsiiasigy (LOD) winfu
1.48 fiadnfusiedng Avemuwiughiiuandugy Andeauy
WINTFIFUINS (%RSD) UagAraugndadluuTesaznis
nduAueglunamifisensuld AuTinamsezesanlusiing
lusneene entiesnin 2.0 Taansusieans ogralsAnmuwdin
galiflinaeininsgiuansesaailunlue1ms n1snsiam
USinaasesasanludlusegeiinedeu awnsaldidu

v a o

wiastoyasedsdmiuguilna uazy3Teluddusiold
nsnddeiiduniswiuiaseans annisatnansalusa
aganeUIuaeslaen1suseynin1san ALUULATLYDS

wuulildpanauuudusagy
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Abstract

The work was to modify the QUEChERS extraction
for the determination of acrylamide in the thermal
process foods; French-fried, bread sticks, and roasted
coffee. The optimal solvent used was a 2.50 ml
acetonitrile for 2.00 ¢ of sample weight, following the
addition of 0.20 ¢ magnesium sulfate and 0.05 g
sodium chloride. Then, a 3 min centrifugation time
was performed. Acrylamide was efficiently separated
under optimal solvent, and it was determined by the
HPLC method using 4% acetonitrile as a mobile phase.
From the tests of analytical chemistry characteristics,
the linearity in terms of correlation coefficient was
present at 0.998 and the limit of detection (LOD) was
1.48 mg/L. The precision, displayed as %RSD, and the
accuracy in terms of recovery percentage were
acceptable. The amount of acrylamide in food
samples was less than 2.0 mg/L. However, the
standards of acrylamide in foods have not been
recommended. The work has given the information to
the customer for consumption foods. Moreover,
these modified QUEChERS without using a test kit
represented the small volume of reagent and solvent

consumption.



Keywords : QUEChERS, Acrylamide, Extraction
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Aauuelnmdenlasdeululasa (TICN) iwdsuuu
LHuZanaumawmallnsLoaAnAgLLninsaualniness
ntrasiedsuwuuluian weRnssunsiineandndu
yosflaNu TICN Anwnlaseuiidnluussennaiionmgd
w929 500-900°C unu 1 Falus thilduviamunluiinsies
Fromalansiasuusediond (XRD), wondisdanlng
alnduuunsganendsanu (EDS) uagndosganssal
dlanmsauLULdBINI TN andNatuw (FE-SEM) dwisu
RIS ABANTLATULAZ NS IIUNTER UNITLAA
DONTLATUAIUIUIINFUAITVBIINNLUBS LAY HUNITVDS
o15usifloa nan1sAnwnuIniduiimsenldae ey
lasflenlulasdwuvedugiundsniseviivaamgi 900°C
wuiildudnsiilassaawdnuuueduguliiuasuudas
drunaann EDS wufaulnmidey, lasdley, lulasiau
wazgoondauludndiusie o lnesnwuinusunuesndiaulu
Wémﬁuﬁummqmmﬁauéau dun1ARIININmALlA
FE-SEM nuiflgaindi 700°C i3uiitusonlasiiuisuneg
Vulmthvesildy TICN Tneanuvunvestusenlysile
Windunugumnd venanidmuiiiduiivionldiin
Gusenlediamuaiigand 900°C nansAnwidliuia
fsununisiineandaduldd 600°C Tngsnsnisia
panTntuLUsnugum)iousau uazllAnasunsEiu

Tunsiineendndurssilaudanvnnu 134.90 kl/mol

Aadgy: auung, alawmess, oendindu

* {5uns nedud

E-mail address: nirun@buu.ac.th

Abstract

Titanium chromium nitride (TICrN) thin films were
deposited on Si by reactive DC magnetron sputtering
technique from a mosaic target. The oxidation behavior of
TiCrN films was investigated by annealing in ambient air at
500-900°C for 1 h. The as-deposited film was characterized
by X-ray diffraction techniques (XRD), energy-dispersive X-
ray spectroscopy (EDS), and field-emission scanning
electron microscopy (FE-SEM). The oxidation rate and
oxidation activation energy were calculated from Wagner’s
equation and Arrhenius’s equation, respectively. The
results showed that the as-deposited thin film had an
amorphous TICrN structure. After annealing up to 900°C,
the films still showed the amorphous structure. The EDS
analysis found that the as-deposited films were composed
of titanium, chromium, nitrogen, and oxygen in a different
ratio. In addition, the oxygen content in the film increased
with annealed temperature. The cross-sectional analysis
from the FE-SEM technique showed a very thin oxide layer
on surface of the as-deposited TICrN film at 700°C and the
oxide layer thickness was increased with the annealed
temperature. Moreover, the as-deposited films were fully
oxidized at 900°C. The results revealed that the as-
deposited films can resist the oxidation up to 6 00°C,
and the oxidation rate of films varied with
oxidation  activation

annealing  temperature. The

energy was 134.90 kJ/mol.

Keywords: thin film, sputtering, oxidation
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pddy Madsewiensiadeuauauanuius e
WU 5.0x107 mbar Aauuaazyaldnidsadainesa
wirfu 200 W Tpgtadeuniu 30 wiit Weuluniswiew

fauunslunmsfnuasadagylunnsen 1
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AUty 3.0x10” mbar
AUAUTINVUSLAR DU 5.0x10° mbar
gnsnluauiaensneuy 16.0 sccm
sns1lranialulnsiau 6.0 sccm
Aasatainea 200 W
naadau 30 min

2.2m3AnINgAnTsUNTIANeeN BN TUYeINALU I
ngANIIUNISANeoNTLaTUTeIl auu ey

Tandioululnsdindevldidunoudaddethildulusy

gousELlAaUYes CARBOLITE Ju CWF1300 figumgil

Tua39 500-900°C laeii ug una i ludns1Ad auds

' v
ado Y a

gaung A muauansliu 1 Flus mnduisdaesln

gaumgivesilduanatluussereniauniauiivgungiives

9 U

' o

Aout ayludmszviseld



21Sa1S3JULAUIANSSUNISOIEIANU

Vocational Education Innovation and Research Journal

109

UA 7 aluR 2 nsnmAu - SudAu 2566

ﬁgqﬁmﬁa%m&quaﬂﬁuﬂmﬁmaaﬂ%m‘if’usuaﬁxléuma
vanlameA1dnsInIsiineandindu (oxidation rate; k,)
Farmnadldannaunisinnies (Wagner's equation) an
aunsi (1) daudmdsunszdunisiineendindu
(activation energy; E,) auilaannaunisensisidoa

(Arrhenius equation) aaunsi (2) [9]

d=2,/k(® x t (1)

-E,
k(1) = kyoexp ( E) (2)

We d - fAe Anuvunvestuaanben (cm)

t A9 naltunisausau (s)
k(t) Ao 8ns1NsiAneenBiady (cm?/s)

k, f® pre-exponential factor (cm?%/s)

PO

E, fe ndsunseiunisiineendiadu

2 APeivRaLAdwIAY 8.3145 (J/mol K)
0

o))

o))

T

9 gauunieusau (K)

(a (b)
RT 500°C

2.3msAnwIanyaianIzvesiauy
fduusimualunuideinduduieioulduaslu
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U

Wasuwlasdndosanddududinudy (Ui 2 (b)
dlogaumgRougouiintuiu 600°C Fvesiiduuasudy
Aunnnageu (ad1ednes) (3UT 2 (o) uasiilogumai
pugauifiutua1n 700°C 1y 800°C uar 900°C N
AfduUasududin Adontunasdifersounudiu
nan1sanwmuIndvedildulnmdeulasdenlulasduys
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LAYNNTALDUVDILAINNNTENUNTUR BN lRAINAUBDNIN
unsnaeatuindudnie q [10] vilvdvesildulnmdes
Tasdleylulnsanasniseveeuasunlasly
3.2lA59a5 79680
NANTSIASIERLASIES1aNA NIl auNmdaulase
watla XRD NIYANBUBUEDULAYYANGI0UB DU Il
Tug34 500 - 900°C uu 1 Falu dauanslugui 3
Fanunguuuunsideuuiidiendvesilauudinndey
lasdeulnsamadouldnousussuliiiaduia Nyl
Y & 1 ae & P = & o
wansliiudnfduyaifilassasiamdniduwuvedugiu
A o | ' X o a s v
wazidlethlUougeunudn sUkuumMsiaeauuidiendiils
Fenanilawdvlidsuiuas wanalimiiuainuseauain

nseusauldvinlmlaseasananvesidulasuly

900 °C

800 °C

700 °C

600 °C

Intensity (au)

500 °C

RT

20 25 30 35 40 45 50 55 60 65 70 75 80
2 Theta(deg.)
JUN 3 sUuuunsifeuuisdiendvesilauuislniniilen

lasdlealulnsangamgiioudeuyas 500 - 900°C
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A5t 2 wuiidulmndeanlesdonlulasanoususeu
Flnmdey lasflsuwarlulasiauduesrusenaulu
dadunis q Tneddsuralnmdeuvinnu 12.0 at%
lasidiew 24.5 at% lulnsiau 55.2 at% wasiieondiau
WouuegluusunatiesUseua 8.5 at%
druildundseusoudigunn iluras 500 - 900°C
wuiwaﬂﬁﬂszﬂawmﬂﬁ‘umLﬂﬁaulﬂmuqquﬁauéau
I@a‘wud’]LﬁaqquﬁauéauLﬁusﬁuU%mmMLmﬁauﬁﬂ'w
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600 11.6 22.1 47.1 19.8
700 10.9 21.6 28.9 34.3
800 10.3 19.4 10.5 60.1
900 10.0 19.5 1.9 68.6
3 4dhwasitui

nanse e dnuariuivesiiduundlmmien
Tasifleululnsdnounazndanisevseuiigumgiinig 9
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TMEC 5.0kV 11.9mm x100k SE(M)

TMEC 5.0kV 12.4mm x100k SE(M)

(a)
RT

¥

TMEC 5.0kV 9.7mm x100k SE(U) TMEC 5.0kV 10.8mm x100k SE(U)

(a) (b)
RT 500°C
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SRS A
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900°C

(] [ R
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600°C
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Oxide layer

4

Oxide layer S
o AR,

TiCrN film TiCrN film
TMEC 5.0kV 10.9mm x100k SE(U) TMEC 5.0kV 18.4mm x100k SE(V) TMEC 5.0kV 9.8mm x100k SE(U)
(d) (e)
700°C 800°C 900°C
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naAuueanusnnillonlasdloululase way
aamestusenlusuesiiduiilildouseutazeusey
7 g aumn Alugag 500 - 900°C AIUNUIYOIN E NS
Innflenlandenlulasdinseiaingyaiadnuinauans
F1915199 3 wudn Aduvslmndeulasdenlulasei
Tilerhuniseuseusiamumuiiu 317 nm wazidiown
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AU LA NA D 317 nm wazlunud uoenles
dquﬂa‘umaﬁauéauﬁaaqmmqﬁ 700°C ANURUIANAS
Entfoslneiaiiu 259 nm waniindusenlesiuis o
USnafaduuuiduuned aflarnuvusiady 55 nm
druilduvneiiousouiigumgd 800°C nuuilduung
flanumuwingu 92 nm uatueenlesdauruiiuay
TagdANUnuNIIAY 225 nm qmﬁwﬂéuwﬁauéauﬁ
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anas uiaznutueenlediivnuimiivesiiduuas
fusonlafardanfisdudoifiugungfiovseu ilesan
Tinnufeudnluagiliiingesinesseninaunsy vl
ozmawvaseandiauiiogluussenimazungidluludy
YRRV wANAAUHATENTENINALUAURDNT LAY
aunaefutueenlesduuimiwesiiduuiniends
\Ain sondindu Jaderfingumgiluniseuseufasiiy
msnseiulfezneusoniauundadluluduiidanunsldun
Fu Aanseandindunindu dewaliAnunuigesty

wnUNTuAgUNaudeu [11-14]

A15199 3 ANUNUITRITUTANLaTuRaN lRURINaNUNg

lnmideulasdevlulasdevgsufigumgd

$i9 )
gungfi | Avamunduiisy | aanusundusanlad
o) (nm) (nm)
RT 317 0
500 317 0
600 317 0
700 259 58
800 52 225
900 0 317

3.70gANTSUNTSINADONTIATU

HANISILASIEU A28LNATL A FE-SEM 9897 @ du14
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g Tuyae 500 - 900°C @11150UIUIATUIUNY
ARINIsAneennduanaunsd 1 Feaunsaruin

I@anAANMUYesTuRenlYs 915197 3 axilAn
Famn3197 4 wu3 Fsuuneunseuseu wasiiduunsd
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HAYOINIAGAYINT NI MNATA FE-SEM waiid 91
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\fieAdnsnsiineendintuuazgunnilunis
ougouaINToyalunisned 4 wunualuaunis
o1disillua (aunsfl 2) azldmmdniusiagud 6 uans
AuFU S sEndvgungdlunisevasuiudngd
A5AN0ENTIATY Lazd1AUTUYRINTINUIAIUI
Andsunsgd unsiineendiaduvosaiuided
fiAwvinfu 134.90 k/mol aguldd il ogngiigedu
wilidsanninineendinduunnd uiuiy eswn
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°
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A15199 4 Bn51NSNRERNTATUYRIALwLTew

lasdleululasdilioaudouiigamgiiang 1

gaumni(°C) 9nTINTNABRNTATY (cm?/s)
RT -
500 -
600 -
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31 T

32 +

=33 T

In kp (T) (cm?/sec)

34 T

-35 + + + +
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1000/T (K)
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