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ThlS speelal issue paper on quality control and reliability englneerlng(Q&R) is presented in celebration of the
50" anniversary of Korean Institute of Industrial Engineers(KIIE). Q&R is critical for the competitiveness of
various industries. To identify academic research trends, Q&R papers published in the Journal of KIIE(JKIIE)
and the IISE Transactions, which is the representative journal of the Institute of Industrial and Systems
Engineers(IISE), are classified and analyzed. Paper published in the past 20 years are divided into 10 years each,
classified with respect to detailed topics, trends are identified, and differences between the two journals are
addressed. To emphasize the usefulness of Q&R discipline, technological and environmental changes in the
Q&R field are summarized and opinions on how to utilize Q&R technology in industry are presented. Finally,
directions for future development in the Q&R field are proposed. It is hoped that researchers and practitioners in
the Q&R field get some idea from this paper and add more creative research ideas and work experiences in the
Q&R field.
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Table 1. Research Areas of Quality Control
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Major category

Subcategory

Quality design

response surface optimization, robust design(Taguchi method), other design of experiments,
tolerance design, specification set-up

Process control

control chart, FDD(FDC)’, process capability analysis, quality process control, quality modeling
and prediction, process control computer system, others

Quality measurement and inspection

measurement system evaluation and improvement, screening inspection, sampling inspection,

inspection system, others

Quality management

quality planning, quality system, quality information system, six sigma, product liability, quality

standard and specification

Quality general

QC industry application survey, QC tools application survey, general review, service quality,
probability/statistics/data mining, others

* FDD: Fault Detection and Diagnostics, FDC: Fault Detection and Classification.

Table 2. Research Areas of Reliability Engineering

Major category

Subcategory

Equipment maintenance

preventive maintenance, burn-in, spare parts optimization, condition-based maintenance, others

Life testing

life testing/data, accelerated life testing/data, (accelerated) degradation testing/data, sampling
inspection, field/warranty data, structural/system reliability

System reliability

reliability metrics, failure/degradation modeling, system/network reliability assessment, reliability
prediction, reliability design /optimization

General reliability

software reliability, human reliability, safety system reliability, warranty policies, others
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Table 4. Trends in the Number of Quality/Reliability Papers in

JKIIE
No. of papers |Quality related Ri:l?i;gty puiﬁzzﬂed

2005 2 ! 37
2006 11 ! 4l
2007 3 6 >3
2008 2 46
2009 26
2010 I 2 29
2011 ! 46
2012 2 ! 34
2013 11 5 63
2014 2 3 65

Sub total 34 2 442
2015 9 65
2016 1 4 44
2017 10 49
2018 5 2 48
2019 4 20
2020 9 2 64
2021 5 32
2022 8 58
2023 11 ! 47
2024 3 ! 24

Sub total 65 12 501
Total 99 34 243
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IISE
No. of papers| Quality related Reliability Total published
related
2005 10 5 90
2006 15 7 86
2007 14 5 86
2008 13 3 93
2009 27 10 89
2010 13 10 66
2011 15 10 64
2012 21 5 77
2013 18 12 93
2014 10 14 88
Sub total 156 81 832
2015 13 8 89
2016 19 17 86
2017 15 16 84
2018 13 11 82
2019 16 8 88
2020 11 15 88
2021 9 13 88
2022 13 10 85
2023 22 14 94
2024 16 7 95
Sub total 147 119 879
Total 303 200 1711
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Table 5. Classification of quality papers published in JKIIE and IISE Trans. (20 years)

2005~2014 ‘ 2015~2024 | 2005~2014 | 2015~2024
JKIIE IISE Trans.
response surface optimization 4 2 7 4
robust design (Taguchi method) 6 3 7 3
) . other design of experiments 1 3 5 2
Quality design tolerance design 1 2 2
specification set-up 1
Sub total 12 8 22 11
control chart 3 2 58 30
FDD(FDC) 19 17 38
process capability analysis 2
Process control qual?ty process control _ 1 2 23 12
quality modeling and prediction 3 13 11 38
process control computer system 2
others 1 2
Sub total 7 36 114 120
measurement system evaluation and improvement 1
screening inspection
Quality measurement| sampling inspection 3 7
and inspection inspection system 5 3 3
others 1 9
Sub total 0 9 15 10
quality planning 4 1 1
quality system 3 1
quality information system 1
Quality management | six sigma 10
product liability
quality standard and specification
Sub total 11 8 1 2
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Table 5. Classification of quality papers published in JKIIE and IISE Trans. (20 years)(Continued)

2005~2014 ‘ 2015~2024 | 2005~2014 | 2015~2024
JKIIE IISE Trans.
QC industry application survey
QC tools application survey
general review 1 1 1
) service quality 2 1
Quality general probability/statistics/data mining 2 3 3
others 1 1
Sub total 4 4 4 4
Total 34 65 156 147

2005-2014 JKIE

Quality design
5%

Process control
21%

2005-2014 IISE Transactions

2015-2024 JKIE

Quality design
12%

2015-2024 1I1SE Transactions
Quality general
3%
Quality 4
management_— N8
1%

auality /™
design
™

Figure 1. The Percentage of Papers in Each Major Quality Research Area (JKIIE, IISE Transactions)
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Table 6. Classification of Reliability Papers Published in KIIE and IISE (20 years)

2005~2014 2015~2024 2005~2014 2015~2024
KIIE KIIE IISE IISE
preventive maintenance 2 1 8 21
burn-in 1 3 1
Equipment spare parts optimization 3 8
maintenance condition-based maintenance 1 3 13 25
others 1 3 3
Sub total 8 4 27 58
life testing/data 2 1
accelerated life testing/data 1 5 5
(accelerated) degradation testing/data 1 3
Life testing sampling inspection 1
field/warranty data 1 1 2 4
structural/system reliability 3 11
Sub total 3 4 11 23
reliability metrics
failure/degradation modeling 2 9 9
o system/network reliability assessment 1 3 12 14
System reliability T -
reliability prediction 1 1 2
reliability design/optimization 3 3 1
Sub total 7 3 25 26
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Table 6. Classification of Reliability Papers Published in KIIE and IISE (20 years)(Continued)

2005~2014 2015~2024 2005~2014 2015~2024
KIIE KIIE IISE IISE
software reliability 1 1 1
human reliability

safety system reliability
General reliability | warranty policies 2 3
others 3 1 15 8
Sub total 1 18 12
Total 22 12 81 119

2005-2014 JKIIE 2015-2024 JKIIE

Equipment
maintenance

2005-2014 |ISE Transactions

Equipment
maintenance
33%

Equipment
maintenance
34%

2015-2024 |15E Transactions

Equipment
maintenance
4%

Figure 2. The percentage of papers in each major reliability research area (JKIIE, IISE Transactions)

1) AduEd

JKIEC A AR RA Foko] =& & 2005~20143 52t 8
Hol| A 2015~2024' 3| = 4H 0 7 743G M EFA S B
A, FEl 54 H A8t 3o A 01 E 27N RS 19
oA 3HO R = 7 Mstst gk AA =& 4 ol A
HA Fope] HlFe A WgtetA kAT A7y I
7t S-S &g 4= 9t} ¥ TISE Transactionsol| A&
A 107 AR BA =5 712780 (33%) 9 A 58T (49%) C.
2 g F Z7tetdth 53], e FA019), 2478
BA025%) SoA A7 JFH o2 o] FofH T o] & 53
10,9 7F ISE Transactionsol| A & AW B A Fofol #sl o
Tt EEA AYH T PSS G F A

2) FHAE
JKIEA A A Foko] =& 4= 2005~201413 3H o

A 2015~2024 39 & 4H 0.2 A9 Wishrh glAtk. 2y A
A A8 Eok =& 7F 228N A 2SR g F astH
AU HOE AA iRl FBAE =8 7Y v 14%0A
3%E 21 o ST e FUY & Aok W, 1ISE
Transactions?| Al & 22 7|7 5¢ FB8AE =& 7 113
oA 23HOE F ] o] FUIStH T <Figure 2>& HH,
2015~2024'3 %<F IISE Transactions] AAAE FHAY =&
o HlFo] 19%E YEtY, o] Eoprt a8 AFFAE B
PSS & F AT ARAHSZE FR/A LY AT Fofo

A A7 RS A E AT,

3) A 2E A FA
JKIEA A & A28 2154 Boke] =& F712005~201411
S 7HAA 2015~2024 30 & 32 ZFAaFAEd, T/
g3l 2y A E G AAH A5 Fokoll M AT A



Trends, Industry Application and Future Directions of Quality Control and Reliability Engineering 393

o] 24

¥

Zo|t}. IISE Transactionsol| A= A 2~ 8l Al Z A
T2 005~2014L4 Bk 253 ol A 2015~2024d ol = 269
A9 Wsh7} glou, HlF A A= 31%9A 2% = tha
A4t FE 1/EsdY 2 "]’\E“/H]Ec’lﬂ Al
Bt 8 ATFAE R o] HH HFE £
=% O} 1ISE Transactionsol| A Al 28] A E] A A& o A3
Q3 AT TS BAE

4) 21544 Gt

JKIEON A A1) 4 Uk Foko] =F 45 2005~2014 59
4ol A 2015~2024\3 0]l = 1H O 2 Wo] 7+Ad}e] JKIE A
A A Gyt Fofol] Faf A o] A FAENSTE € F 9
O ARz 1ol 2w 20 a7k Iz A1F A, < 2]
A, B3 #¢ AFE AT o] FAAA g9ttt =
IISE Transactions®| M = A A it =&
SOk 18|l A 2015~2024 0= 12HO 2 T
Hofol v F T3 22%1 A 10% 2 A ZEAT ZEAH A
o #¢ AT AEHHPOU, AF G Yt
FA AFE AY ol FAAA F%ee T UTh

ZFA 02 JKIES A £ 2005~2014A 3 2015~20241d A}ol
of F+HEAEY AT HlFo] F7lske WY, Al2E A58
A E A Rk Eofe] A HFo] fadste AFE Bt i
™, IISE Transactions®| Al &= A B R A 3} Ao Eoko A
T7F AT, IKIES}; PR 2 Al 28] A=) 4 3} A F
A duk Foko] A HlFL AT ol s AFgL T g
Ao AF W 8 FA Boke] WstE HYsta Qo)

>
T
S

).,
_‘aﬂn}‘,}mr-[n

i HT

oy

"

Hﬂ
N

3.0 FA ol

(1) #2734 &
HA = FAHELIIF FAA F2#E(Statistical Quality

Control: SQC) &5 A8t H et = 7|l A & & e HT
o] A%t Htht 180 9000 AE 2y FH44 %98 59 o
g FE& TSt 7| ﬁ;ﬁ_ﬁ‘ﬁ AE7he U
A 2A n7h 2 AAHY A7 ddle FE AEAA S 2
= MY ETL o] a3t g ﬂ*‘x}‘:"] o] Foke| W&
o W AR WASAE Aok ST A2 o
SQCY #2474 %F AE7teo] 7194 e —IQO] Zo0lE1
At T MR HEA 719 A4E BEH, ASdE AE
#HYgE st F4 #4& S, 2o FARYE A
o EAA 34 38 (Statistical Process Control: SPC) 71 H-& 7}
Wato] Aggom, ojoj A FHAALH AFE e A F
Age Td s I gt A2 4 9938 U
of F24& FEste FA7F M A7} ”%‘7‘4_ o 7l& 9
oA F4-g g

N
=

o

FAAETES 92 F A BF L2 AL & 5 AT

AR 719 FARTAE g sA e FAdYY FHE
S 9ol FAA2E oy Al & FEstE YF-E 6
7] flake] FA71 gl 24 & RFoloF @k 719 T ZE A0l
A A FA ok 7 = v TadAaL otk #4244
w7k AE7 8, AFAAS AL, Az, LA A A5, 1A
vedy Ae 5 A oA 1A 27U ThE S5
=& olF YoM e &5 TS Aot ol & 2Ae] A

YA & T8k F el of et

=4, FARYE ATethe AE7te F40] B £A4
A 7)€ FARE v L QlthE A& A A8
2037} 1ISE Transactionso] A€ A4 =& 5 54
01 17.7%2A JKIES] 10.5%2.th o%ﬁl W,
A 7es AL A7 Fol
$hi(2023)= BA1A F4#e 9 35 71 = HIE O 2 252t
9] A4 8 (sheet metal stamping), -4 =% (Autobody assem-
bly) 378 FAND A5 ANFRR WA T4, 371
AAZY 348 o8 S&EFE AT AlA 3 o] &3
H ol 3 o] A8t H o] $oll = 4l T ¥ldelH &
A7)1es Agsto duolg Ao 283 34 W FEMA
(In-Process Quality Improvement: IPQI) H“ﬂ% FEs9. 7
A FeAe FE EAVF doke As st v, 3
A" QC 7744 -1—‘? SQC«] TR ERE o] &3dte] AIE 3

Asl717F ol H o, #E A Foly 34 V1€ 7|ES old) st

13 EoF A g F o gt

r°"

ol
-

10‘”
o
[‘

2) F24HolH £47])&

dlolE 24 7j&y Hde FAHFG AF F4 2t <
HAAE o HE3) B4, o] ngor AL RAs
= 3A omiAEta ok FANE T AddATS
shobat WA o A Bloju, QIS E 7ol AFAYY 5
< 5 AAF dolH £3& B8l AJBAE =E8=
2] Oi Aglstal ey, ofof whet FAAY Z2AAE H
Ao AuA L, Yool £A47]&9] WA 9o &
S E84Q F43e 7} o] Fold Aolnt,

dtd oz A HEolH & 43 A M e A

Ses 2o WA ol Rolth $4, AEER Fo A
A BAL 04 5 3 oIS FAE AL ol 1S
2 A4 A Aol E &

o] g £ AgstH, ]E1 @
g 2 A AR YAR & %—SH L“Oﬂ A3 dolB = 243
ThSeo et al., 2023). & 714 dlo|El o] 78 EA7} B A

T, AT FH 2 HolHE F4AY b S HolHE
ol PHES 283 o] & AT F Yt 2o & HA e
7t s volEHE RS #5381, HlolE & g5, A%,
2E Ho|HACZ U, YubH 02 A T3k W& F3
AL S AT ALY A5 e HolH #o] &l



394 AAE - uAY -7

ofr
ol
i
1ot iﬂ
N
X
30
Ir
=
&,
(o
o
o —
I
o
=
o
vl
rir

&l
2
o
=
o
dn e
ol
&
oxl
. =
>
rlr
ne
rz 1
REL Y
4
W e
)
X oo
N of

2
]

SRS\ L‘l l.'O
HN
N

(o3

=2
2

xperiments, DOE)= %

1 A 9454 GAIE 4 solsislole
Sl TR E 9 2 9o o 4
uJan Moreno etal,2018). Aiﬂ o2 B0 7IF &

, o1& Wi Z3to] Ffol A& v 2d

% (Machine Learning Operations: MLOps)

EYE P, A &4 T3 w2, ot 3

Mot 2l S HAYH = FASAU A
).
HH o B = FA Ak A 2A o)ukA
a3t 59l 1013 a9 vl HolH e 3 A% Ve
o A, ElolH 4 % wAlEd e &8, F2A8Y Z2A 2
o A3}, 18 aL Eﬂ o[8] A 73} 7] <ol 371] 2H& 3.

AR, dolg 229 tgde FAAR 2L ABE
d At AFE STE Yl(Internet of Things: IoT)¥} A & /\} 2
E{Yl(Industrial Internet of Things: 11oT)2] WA 02 A%
ghol] 24 AATo 2 HolHE £ 4 A en, °]E 5
stof Al g FE A daE F4 BUE H o] 7HsstA &
Atk FAdE HZol oHAY FH AF RS dF
g AME Taf FHEH, oldd HolH 5L FHAe ] 2
FAHY Aoz A Aokt HEo], 14 s Fﬁ*é
| FEFoHAM &4 mrjojg k¢l B {HE Fol 2 Hl
1E17F A A FE4d Add0s &85 gl
A7 S0l AFete F4 4.0 4233981 7)<
AE YA HlHo|HE FAEFA 2H o &8k bt )
ol EHHOE #YT F 9

oo o
o m}l_‘
25

N

o —

S i)

g

0'5 ol

- =
=4

o

ﬁd S

AQ

b

i)

tlo

rx

ox

ofr

ol

o 1

=

[e]

© rH 8o ok )y il
2
__>‘4_4“

Coox M
_V_.
}01'
_Lﬁ

e ;g = _ll-l:l

ol
QL

ﬂllOHj
e o oft a fo SLopo Ob O O R i

N> e

ox _V‘.i
ofr ol
F—>f'~ mlo l“i

ﬂﬂoéiml

P 2o o2 B
= oxl

LU
|o
ga

%0
=
Z
0o
(=)
=

A
K
=
rL
<, off

m[n

O

[

A,

54998 Bugo A F4 A0 Rolt PHow

RS
£, 54 dlolg) Bl % 4% 7120 B L TR He|
9. 2eee

Bl 243 AN HolH A 7tsAs d
716k tf 8- tlo] B A YO T thefg Ao A 3
g dolE & Fdstd #HF F e 7ol npEEloH,
A dlojeH o]~ 7w BH L 22 AxYA S0l 0F
g A oA BAsHE HolEHE S0 E AT T UES
A A3t w3 do]E EFZ(data quality)? Bl o]E A A (data
cleansing) 719 543 WA O 2 vo]E He] o} £4 450l
FotA L, HIAY HolHE AP F A= AA =TS0 T
Aot FAHE Y S-S TS 5 A HAT
AR, dolg &4 2 Agde &8 TR A &
A M3t E 7P Y}, o A B4 (predictive maintenance) 7]
s HAYY dugEe T3l Al 1% 7sAd s Al
St FAsHA o A& HT o YA Pk E=3H A

Je B3 AZTRNA VAT 5 U B ANROE

¢

F3, A g o] RPN E = AWA QA YA T &o]
At

A, AEAg momﬂ Hoolg £47]es 85t
AAZo| 1 a&H 02 FANANE RS 4 Ut} F2 4]
olH = ° Jolgeld, 34

_":1‘
[o JlN'

g shofas] 7t ofele
DOE o] §3}e] Ho]
A%e 433

4@@
g3 9] £0 039l G AAA 02 gAAN Lo

DOEE ©
°ﬂ A 2 TRl
Ae MAdskAd
OAA, S T2AH 29 AF sk vl HA Q)
S(Artificial Intelligence: Al) 7]&2] Hxl ol T Yof Fof
AAHNS HA FE o2 o] FoHd FAHAE ol
HIA A 2Ee Faf Ao P, ojnA| 14
Agste] AAATE A 8] o H & vAl g Ad7hA =
& A AT E=F DAL FE RUHPA2E
xﬂz.r—x-loﬂ/q H‘*@o]—t EE ]HE AN R
g5, o 7] 2
aA A

lo

AHE
Mo £ b2 oy 218 of

2L B

32 Lo o

lelo_lm
Y poh oh O pE o> X N

;
<y
ok
e
42

L rl
o[r

ro =

r°" mlo

X0 ofd Kl Flo
oyl
ot

:‘-&Oﬁ r_{n

0
5

ﬂﬂ%oiﬂﬂﬂﬂﬂﬂﬂgﬂ%ﬁE%@ﬂ
H3 Aga e o aRgew 4
mﬂazqaﬁenﬁﬂ°%@af@mﬂa
2 oldlal T BAE 5 A dhd, WaT 4L
PsaA Ak ole @ A2 s BT FABA} Hol
& 9 B3l 208 S 1

k=)

o
Sy T
o & o

. Of

1o il
>
iin

oxl

ojA ¥ FABY EoplA = dolH £, B, 4
8o 2A A M3t °l$°1ﬁl’% olg g M=
SHoE AR AWA EEAH A%E S P
o, AzdAEel ¥ U F4< FAL AT 5 Y=

Eohal Sl

d [0 off u2

B)M2E Fg 7]l st 54 9T

e 7)o i 149 et B AL AF H 34
71&0] &4 A8 Atk EAQ o E vt E w2
(High Bandwidth Memory: HBM)$} A 34| 7 2] (solid-state bat-



FAY A Fope] AT TH AGA A &3 2 A ¥ 395

tery) o} 22 4184 Al &3 A 5 Al Z(additive manufacturing,
3D ZH-H) FA 71wl Ytk o] 2ldt Ve e BAdetal 185
ol Hoste] AR B = A S YA T 1T &
8l ol 4 TA 719 BRYF NG T EE AR TLT
42 A3 o T A HBML AL tﬂ ofg 4, 1o ¥ A
29 e 1T Aol Bl 14 w2 7]Eo|t. o
71e& 89 45 Y= “&%lxﬂi%@ o] Bastar,
1&o 2 Ho]HE ATty fiol €& wol Wt whehA &
#e] TA=HBMAA 71 2 54 o] F 3 EA, E& 1% é
8] FejskA] xotd AlF 450l 543 AstH AU ol &
2 5tk HBM S =t 4 FH olre Als 724 OEH
V&0 2 HojErt deE W HA st A S oy &4 A
ol AHAR FFE R o] F7HA F 8 FAE WA
A e LFE AT BLUS HAE V&S P53 A
ol Fagtd, old e 75 AR A F T o F AN I F
A& fA] 8t F4 8, HolH 24, Fr1&eS 7]
2 0 2 ZAgtel o gt

AuA AR e AeHY G F ol e Y A E S5}

>

F

H oln

AT AA A A 7golth, A dA=
A4 W=7} wrhe 2 Aol AT, 83 34

H

ofr
o

A BAZ BT Aok 2FAAE AT
= 1A AR IHHEe ATA A
2% 222X, o] Haldo] Boby
At e Fobd & ok A
o E e g, 437 2
& 4A8A 2o 1A

o 2 i p
EY
g
r >l fof
Qe er
5 & 0
[e-

_|_
a2

o o o S

2

sho] AR AL A
A o] AP Sz
Ho] =7 Folzieh. o
dage dols 2 2

L e}
Hom
ot JPN'
A "

ox e
oo
e b ox foi

Ase Axs49
o] "tk A1A A9
TN F

9

ni‘i
it

i

F T &FY AR 4 hF &
]'C ;ﬁ.ﬁ Az T NEL T of #at FAH <} A

o}, o] EoF A A3 NISE Transactionsol &
o Ul ‘QLE] UAA T IKIE &= oF2 74 S35 A o1 9t
AZE 71 Yx71e&(NT)3 AH 387 <BT)S HEL
Z 3 ZAo| A3 T A% I FAANT A AH7HE

2R
—L]
r

A F =7 s oAt E‘:_-o} liﬁﬂoiolt?f”%
Zlgo] B met AxgAe HA o BAL, A
F9 vA gL 75 EE 1 AE}. ] ﬂr?ﬁ oA FddEE d

58 HAAE 71E B4 U ol 4 BN B
2 AAE 1538t = A o] YA o)t

3.2 Al A Fof
(1) FHAE
J52712001d F-F 4471 9 A A 3 A A A SF4AS

noox _|}1.
ot
o5
>~
>
e
o r
= o
:%

SHHA AFGA A A #E B o] FobATh A
S FE 9 24 AFHA S A5 A

A H717]0] )Y 5104'"3] 16“"“11% ! ]E"O]M
F ARG A28 B E e o FEAaA Y A
< Wt -r]?_ ATE 3] ’\]x—}ﬂj ‘_T“ﬂo%kL Al
< oJ9A 2Y AAA o el JFE Ah AP AITHES &
71 48l 2EH 25 BAA R HAYS S FH8= 7t
(Accelerated Life Test: ALT), T332 4 0] Al 7ke
wol| e} G35 = 4 ¢S wd g ete] Ak A7k wEA
&t 714 31 A 8 (Accelerated Degradation Test: ADT), A&

o ox
o
N

i

Toox Ny oo o o> Wl
od, ok >
l i

NS A EE G315 S 0l AP e Y e A
Sk Gl WA H 02 Fobshe 2 20 AY 5 YA

F| BT E Hrhshe 271458 A & (Highly Accelerated Limit
Test: HALT) 7|9 ¢] %7} ™ A &(Highly Accelerated Life
Test)ol 2= WA 02 84 7|2 ALTRG O A @A e &
Z3te YO 2% 4 AV & a3t
ol AFYHEL 2013 7HEA R HhE FA IE
62506°] A|FHHA 42| f\lfﬁ%@ o] HestA T
1;]. IEC 6250601]/\1‘—: 7].:{:/\] 75”4 ) o] 7-]J,]. 7<4 _410
o2 FRFYT HALTE AAEQ /\]Ul(Type A), 2EY
£ =94 Al@st= ALT(Type B)9F AHERIEE EoA A
3t 7HEAE (Type C)= AFH A ANFOE £ Qi’iﬂr
3], HALTS MA <& 7|2 27k A & (Highly Accelerated
Life Test)oll 4] 27143 A & (Highly Accelerated Limit Test)
o 2 nprof 1 ojn & W &hs At IEC 625062 & 2013 74
g H A o F 2755 FASY FAEd S HAl5sto
2023 WA = ATHIEC, 2023).
1A FEolY IR AARFH o] miE wAUE
(wear-out mechanism) < Z+e F39 A $ole FFHA 714
NP A8 g o iRE dARFY A5 vtras
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A Ao 2 ABHAAM U A FYGE =
gr=th AR SA4E g Al 2Fe) of
g EAo] Aol M BAA L BAA LS F7} A
(dependability) .2 S E 3L, AN FA Pl HF o
Ao] A e Z2AN2Z o] 53kl QlTh A9 A FA L
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