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Abstract

In this study, a reliability physics analysis (RPA) is performed to evaluate the reliability of the principal
electronic equipment for export-type K2 main battle tanks. The purpose of the RPA is to ensure the
reliability of electronic equipment operating under the harsh environment and operational conditions of
the Middle East. Based on the RPA results, the potential failure risk factors are identified in advance at
the electronic equipment design stage, and whether the reliability target of a 5% failure probability over
10 years is achieved is evaluated. For the RPA, the harmonic vibration, shock, and temperature conditions
of the STANAG standard are applied. In particular, CFD analysis inside the K2 main battle tank crew room
and a conjugated heat transfer analysis of the electronic equipment are performed to obtain the temperature
data of PCB devices under Middle Eastern environmental conditions. A reliability analysis of solder fatigue,
PTH fatigue, shock, and harmonic vibrations in harsh Middle Eastern environments for existing products
is performed, based on which many potential problems are identified. Subsequently, the overall reliability
is improved by referring to supplementary measures for solving problems derived from existing products
in a detailed preliminary prototype design. In the next stage, the completed detailed prototype design
faithfully addresses the problems identified in the preliminary prototype reliability analysis, thus satisfying
the target life with a failure probability of 5% over 10 years. In the future, we shall conduct an accelerated
life test until an actual failure occurs and obtain the life data of the electronic equipment to analyze the

cause of failure.

. Reliability Physics Analysis(RPA), Sherlock, Export-type K2 Main Battle Tank, Physics of
Failure(PoF), Printed Circuit Board(PCB)
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Figure 1. RPA Procedure
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(@) K2 Main Battle Tank (b) K1A1 Main Battle Tank[15]

Figure 9. Shock Profile for RPA
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Figure 14, Probability of Failure for PCB of Existing
Product

Table 3. Results of RPA for Existing Product

hee Failure Mode g Problematic Device
Board Result

| Solder Fatigue| Fail J14
Main T gpock us6
Control Vibrati P
“CPU ibra pn ass
PTH Fatigue
| Solder Fatigue
Main
Shock
Control Vibrati Pass
COM ibra pn
PTH Fatigue
Solder Fatigue Pass
Shock u43
Signal U35, U8, U3, U4,
N Fail |U43, U38, U19, U42,
Process|  Vibration U40. U37. U44. UB.
Ude, U41, udb, Ude
PTH Fatigue | Pass
Solder Fatigue Pass
Power Shock Fail |C31, C4, C1, C2
Supply Vibration Pass
PTH Fatigue
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Figure 15. Probability of Failure for Main Control_COM
of Existing Product
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Table 4. Life Prediction for Signal Process of
Existing Product

SSOP-20 (MO-15...  IC 63SN37PB
un1 SSOP-20 (MO-15... IC ToP. B3SNITPB 21E-1 1263 17EA 584 05
u4s TSSOP-48 (WO-1.. IC ToP. 63SN3TPB  33E2 1263 17EA 602 05
uta SSOP-20 (MO-15... IC. ToP. B3SNITPB  44E1 1263 1361 745 02
TC18 KEMET-X CAPACITOR TOP GISNITPB  26E2 11E3. 53E2 =100 00
uz3 S0IC-16 (NS-013)  IC TP 63SNITPB  7.5E-1 1083 33E2 =100 00
L4 1208 INDUCTOR  TOP. BISNITPB  43E2 18E3. 21E2 =100 00
uz6 SOIC-16 (MS-013)  IC TOP. 63SN3TPB  44E-1 92E-4 9.0E3 =100 00
u21 SSOP-16 (MO-13...  IC TP 63SNITPB  14E1 01E4 83E3 =100 00
ur PDIP-08 (MO-095..  IC ToP. 63SNITPB 181 91E4 82E3 =100 00
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Table 5& AY3FEEC tholo] FHE A7}
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Table 5. Life Prediction for Power Supply of Existing
Product

RefDes | Package |PartType | side MaxDisp | MaxStrain | TTF (rears) a [Failure Prob || Faiure Prob/Cycle |

RADIAL-10%25

c25 RADIAL-10X25 CAPACITOR TOP 6.0E3 1763 >100 01 2562
c15 1206 CAPACITOR TOP 46E4 21E3 >100 0.0 10E-3
CMF4 DIP IND INDUCTOR  TOP 40E3 62E-4 >100 0.0 3765
c42 AX-D CAPACITOR TOP 19E3 B5E-5 >100 00 36E-12
us CDIPFILT ic TOP 18E-4 11E-4 >100 0.0 1567
c41 AX-D CAPACITOR TOP 26E3 B7E-5 >100 0.0 45612
Cad 2220 CAPAGITOR TOP 1364 81EG =100 0.0 0.0E0
CMF3 DIP IND INDUCTOR  TOP 1763 14E-4 >100 0.0 31E-9
c43 2220 CAPACITOR TOP 9.0E5 3766 >100 00 00E0
CMF3 DIPIND INDUCTOR  TOP 6.0E3 21E4 >100 00 38E8
ce6 1206 CAPACITOR TOP 19E3 24E5 >100 00 00E0
CMF7 DIP IND INDUCTOR  TOP 55E3 2264 >100 00 44E8
c45 1206 CAPACITOR TOP 1763 1765 >100 00 00E0
CMF5 DIPIND INDUCTOR  TOP 11E3 1564 >100 0.0 47E-9
C48 2220 CAPACITOR TOP 27E3 30E-5 >100 00 22E-14
CMF5 DIPIND INDUCTOR  TOP BEE4 1764 >100 0.0 7969
ca7 2220 CAPACITOR TOP 30E3 28E5 >100 0.0 11E-14
CMF3 DIPIND INDUCTOR  TOP 68E3 29E4 100 0.0 2967

@FAo)7] 71EAREC] oo 7FEet S58E%
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Figure 16. Probability of Failure for PCB of Preliminary
Prototype

Table 6. Results of RPA for Preliminary Prototype

PCB Problematlc

Solder Fatigue | Fail |J14

Main Shock Us6
Control Vibrati P
“CPU ibration ass
PTH Fatigue
) Solder Fatigue
Main Shock
Control Vibrat Pass
_COM ibration
PTH Fatigue
Sol i
- older Fatigue Pass
Signal Shock
Process Vibration Fail |U19, U7
PTH Fatigue Pass
Solder Fatigue | Pass
Power Shock Fail | C31, C4, C1
Supply Vibration bose
PTH Fatigue
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Figure 17. RPA Results for Signal Process of
Preliminary Prototype
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Table 7. Life Prediction for Signal Process of
Preliminary Prototype

12 QFP-48 Ic TP 6ISN37TPB | 4.9E-1 1263 | 24E1 4738 0.9
ua3 QFP-64 (MS-0268.. IC TP B3SNITPB  23E-1 1263 14E1 69.1 03
vt HGAIZE_PU_BIN  IC 0P BISNIPE 36E Baea 14E1 ns 03
u22 TSSOP-48 (MO IC ToP. BISNITPE  9.4E-2 11E2 70E2 =100 00
[ TSSOP-14(MO-1.. IC TP B3SNITPB  63E-1 10E3  34E2 =100 00
ut2 TSSOP-14(MO-1.. IC TP B3SNITPB  71E-1 10E3  27E2 =100 00
uis aFP-as I ToP 63SNITPB  45E-1 10E3  27E2 100 00
i TSSOP-1R MO 10 TP RISNATPR  99F-1 a6Fs 1RED. 100 00
u23 TSSOP-48 (MO-1...  IC TP 63SN3TPB  57E2  95E4 1562 100 00
u3s SOIC-8 (MS-012BA) IC TP BISNITPB  73E2  95E4 1482 100 00
uis aFP-s I ToP. 63SNITPB  58E-1 93E4 11E2 100 00
[ SSOPARMO-13 10 TP RISNATPR 20F-1 Q3Fs 112 100 00
uss TSSOP-14(MO-1... IC TP B3ISNITPB  13E-1 92E4  96E3 100 00
uss SOIC-16 (MO-045... IC TP B3SNITPB  20E-1 88E4  57E3 100 00
uase TS30P-14 (MO-1... IC ToP. 038N3TPB  20E-1 87E4 SE3 100 00
us1 RU-20 (MO-1534C) IC TP B3ISNITPB  46E-1 86E4  48E3 100 00
u26 MSOP-08 (MO-18.. IC TP B3SNITPB  6.9E-1 BEE4  44E3 =100 00
use TSSOP-14(MO-1.. IC TP 63SNI7PB  68E2  B4E4  37ED =100 00
[ 30IC-8 (M8-01244) IC ToP. 038N3TPB 20641 s4E4 3063 =100 00
u2e SOIC-8 (MS-01244) IC TP BISNITPB  64E-1 83E4  20E3 =100 00
us TSSOP-14(MO-1.. IC ToP. 63SNITPB  58E-1 83E4  20E3 =100 00
uso RU-20 (MO-1534C)  IC ToP. B3SNITPB  51E-1 B0E4  20E3 =100 00
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Table 8. Life Prediction for Power Supply of
Preliminary Prototype

c2 RADIAL-10X25 CAPACITOR | TOP 7863 25E3 >100 11 17E-
c1a RANIAI110X25 CAPAGITOR  TOP a4Fa 17Fa =100 02 21F>
c25 RADIAL-10X25 CAPACITOR TOP 74E3 1663 =100 01 1262
ClF4. DIPIND INDUCTOR  TOP 433 65E4 =100 00 53E5
caz AVXD CAPACITOR TOP 1963 BSES >100 00 26E12
us CDIP FILT ic ToP. 1564 1264 100 00 21E7
ca1 AXD CAPACITOR  TOP 27E3 B5E5 100 00 36E-12
c 2220 CAPACITOR TOP 1,264 1.8E-1 =100 00 2060
ClFg. DIPIND INDUCTOR  TOP 1863 1664 =100 00 B2E9
ca3 2220 CAPACITOR  TOP 81E5 52E6 =100 00 0.0E0
curFe DIPIND. INDUGTOR  TOP BAE2 23E4 ~100 00 BOES
cap 1206 CAPACITOR TOP 2083 21E5 =100 00 0.0E0
CHFT DIPIND INDUCTOR  TOP 5563 23E4 =100 00 BOE8
cas 1206 CAPACITOR  TOP 1703 2005 =100 00 o.0r0
CHF6. DIPIND. INDUCTOR  TOP 11E-3 1564 =100 00 4TE9
cas 2220 CAPACITOR TOP 27E3 28E5 =100 00 11E-14
CHFs. DIPIND. INDUGTOR  TOP BTE4 1564 =100 00 4369
car 2220 CAPACITOR  TOP 3063 29E5 =100 00 11E-14
CHF3. DIPIND INDUCTOR  TOP 7453 32E4 =100 00 56ET
ca9 1208 CAPACITOR TOP 1653 1565 =100 0.0 0.0E0
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Figure 18. Probability of Failure for PCB of Completed
Prototype

Table 9. Results of RPA for Completed Prototype

PCB Failure Mode RPA Problematic
Board Result Device

Solder Fatigue

Main Shock Us6
Control S Pass
CPU Vibration

PTH Fatigue
_ Solder Fatigue
Main Shock

Control S Pass
_COM Vibration

PTH Fatigue
Solder Fatigue

Signal Shock

e Pass
Process | Vibration L2
PTH Fatigue
Solder Fatigue
Power Shock

e Pass
Vibration

PTH Fatigue

Supply
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Table 10. Life Prediction for Main Control_CPU of
Completed Prototype

RefDes | Package |PartType | Sice | MaxDisp | MaxStain | TTF (vears) flFailure Prop [| Failure Prob/ Cycle |
ugs 484 FBCA ic ToP 3562 11E3 =100 34 57E-1
uss 1440-FCBGA Ic ToP 35E2 1363 >100 09 1561
124 96-FBGA ic ToP 26E2 56E4 =100 0.0 2363
uno CBGA-837 ic ToP 37E2 T4E4 =100 0.0 1663
[irg 256-FTBGA ic BOT 2562 4264 =100 00 1363
u13 78-TFBCA ic BOT 24E2 4264 =100 0.0 2564
us 90+46L MCN-85-... IC BOT 2262 3064 =100 0.0 18E-4
U4 78-TFBGA ic ToP 21E2 3964 =100 0.0 1764
u12 78-TFBCA ic BOT 11E2 38E4 =100 0.0 14E4
uar 78-TFBGA ic ToP 1182 38E-4 =100 0.0 1364
uss SOIC-12 (MO-226... IC ToP 2462 S1E4 =100 0.0 1264
u73 S0IC-12 (MO-226.. IC ToP 1482 51E-4 =100 0.0 1264
U6 78-TFBGA ic BOT 2562 3564 =100 0.0 8.0E-5
us2 78-TFBGA ic ToP 2562 3264 =100 0.0 4365
ue7 78-TFBCA ic ToP 1262 34E4 =100 0.0 40E5
Rd48 0402 RESISTOR  BOT 14E-4 7266 =100 0.0 0.0E0
Ra49 0402 RESISTOR  BOT 1464 66E5 =100 0.0 0.0E0
RA46 0402 RESISTOR  BOT 8363 93E6 =100 0.0 0.0E0
Ra47 0402 RESISTOR  BOT T5E3 14E5 =100 0.0 0.0E0
Ra44 0402 RESISTOR  BOT 28E3 46ES5 =100 0.0 0.0E0
R445 0402 RESISTOR  BOT 2982 1164 =100 0.0 22613
Ra42 0402 RESISTOR ~ BOT 1464 11E5 =100 0.0 0.0E0
Ra43 0803 RESISTOR  BOT 1464 81ES =100 0.0 0.0E0
Ra51 0402 RESISTOR  BOT 2762 T4E5 =100 0.0 11E-14
Ra52 0402 RESISTOR ~ BOT 99E3 2265 =100 0.0 0.0E0
Ras0 0402 RESISTOR  BOT 2462 9265 =100 0.0 SBE-14
R437 0402 RESISTOR  BOT 5064 21E5 =100 00 0.0E0
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Figure 19. RPA Results for Signal Process of
Completed Prototype

Table 11. Life Prediction for Signal Process of
Completed Prototype

Refes | Package | PartType | side | MaxDisp | MaxStrain | TTF (years) f Failure Prob f Failure Prob / Cycle
2 C-BEND-7360-38  INDUCTOR  TOP. 9263 2663 100 30 36E-1
ut BGA168 [ ToP 2181 1363 >100 04 74E2
L4 GBEND-7360-38  INDUGTOR TOP 2262 19E3 >100 04 68E-2
13 CBEND-736033  INDUCTOR TOP 2262 1963 >100 04 64E2
u CBEND-736033  INDUGTOR TOP 4983 1863 >100 03 5762
P2 PDIP-64 (M0-016.. PLUGCO.. TOP 11E3 3TE4 >100 00 37E3
P1 PDIP-64 (M0-016.. PLUGCO.. TOP 1263 3664 >100 00 34E3
g6 TSSOP-48 MO-1.. IC. ToP. 1961 8TE4 100 00 19E3
uts TSSOP-43 MO-1.. IC ToP 2962 5264 >100 00 7565
uzs TSSOP-48 (MO-1.. IC TP 50E2 494 >100 00 50E5
a M0-078 JACK ToP 53E2  44E4 >100 00 2265
a3 QFP-64 (S-0268.. IC ToP. 88E2  44E4 >100 00 2565
utg TSSOP-43 (MO-1.. IC ToP 60E2 434 >100 00 23E5
us3 QFP-44 (US-0224.. IC ToP. 2081 4264 >100 00 19E-5.
R206 0603 RESISTOR  TOP 6.5E-2 9365 100 00 17E12
R327 0603 RESISTOR  TOP 35E3  44E5 >100 00 14E-14
R569 0603 RESISTOR  TOP 4262 2164 >100 00 31E-10
R328 0503 RESISTOR  TOP 31E3 50E5 >100 00 331
R325 0603 RESISTOR  TOP 2663 3865 >100 00 11E14
R326 0603 RESISTOR  BOT 333 4BES >100 00 22614
R202 0603 RESISTOR  TOP 8.1E2 6765 >100 00 21613
R323 0603 RESISTOR  BOT 14E2 5065 100 00 33E-14
R203 0603 RESISTOR  TOP 9.1E2 95E5 >100 00 20812
R324 0603 RESISTOR  TOP 2863 3265 >100 00 0.0E0
R321 0503 RESISTOR  BOT 14E2 51E5 >100 00 331
R563 0603 RESISTOR  TOP 6.0E2 1964 >100 00 16610
R201 0603 RESISTOR ~ TOP 7362 3565 >100 00 0.0E0
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Table 12. Life Prediction for Power Supply of
Completed Prototype

RefDes | Package | PatType | side | MaxDisp | Maxstrain | TTF (vears) af Failure Prob  fFailure Prob ) Cycle
caz AVXD CAPACITOR TOP 17E3 2484 =100 00 1568
us COIPFILT 1c ToP 2264 11E4 >100 00 1767
ca1 ANCD CAPACITOR TOP 243 2484 >100 [x) 16E8
ca4 2220 CAPACITOR TOP 2064 10E4 >100 00 2660
crFg DIP IND INDUGTOR  TOP 16E3 2564 >100 00 1267
c43 2220 CAPACITOR TOP B35 526D >100 00 0.0E0
ChFS DIP IND INDUCTOR  TOP TAE3  24E4 =100 00 20E8
c4p 1206 CAPACITOR TOP 2263 27E5 >100 00 0.0E0
CMFT DIP IND INDUGTOR  TOP 64E3  27E4 >100 00 1967
c45 1206 CAPACITOR TOP 19E3  24E5 >100 00 0.0E0
cFe DIP IND INDUGTOR  TOP 1263 2564 >100 00 11E7
cas 2220 CAPACITOR TOP 2863 33ES >100 00 33E-14
CHFS DIP IND INDUCTOR  TOP 01E4 28B4 >100 00 1387
ca7 2220 CAPACITOR TOP 2763 34E5 >100 00 33E-14
ClF4 DIF IND INDUCTOR  TOP 2163 2064 >100 00 2868
CcF3 DIP IND INDUGTOR  TOP 3863 39E4 >100 00 1965
c49 1206 CAPACITOR TOP 153 14E5 >100 [x) 0.0E0
CHF2 DIP IND INDUCTOR  TOP 2463 35E4 >100 00 11E5
cnF1 DIP IND INDUGTOR  TOP 173 24E4 >100 00 98E8
c51 2220 CAPACITOR TOP SBE3  38ES >100 00 THE14
cs0 1206 CAPACITOR TOP 15E3  11ES =100 00 0.0E0
R1 1206 RESISTOR  TOP 19E4 4268 >100 00 0.0E0
c53 1206 CAPACITOR TOP 1763 19E5 >100 00 0.0E0
R2 1206 RESISTOR  TOP 12E3  36ES >100 00 1AE-14
cs2 2220 CAPACITOR TOP 4263 36ES >100 00 56E-14
c55 2220 CAPACITOR TOP 62E-4  65E5 >100 0.0 0.0E0
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Competency Utilization for Performing Core Tasks of
Aircraft Maintenance Quality Engineers
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Abstract

In this study, the utilization of competencies for performing the core tasks of aircraft maintenance quality
engineers is surveyed. The core tasks of aircraft maintenance quality engineers are derived based on the
PDCA framework through a literature review, and the importance and performance of the core tasks are
surveyed to perform an IPA(Importance-Performance Analysis). Additionally, the utilization of competencies
for the core tasks is surveyed, where the competencies are referenced from a previous study by Choi et
al.[5]. The survey results show that aircraft maintenance quality engineers exhibit a certain level of
competency in the Plan and Do stages. Furthermore, “maintaining the effectiveness of in-house monitoring,
measurement, analysis, and evaluation of measuring instruments” and “investigate non-conformities and
defects during maintenance to analyze the root cause” are identified as tasks to be prioritized for
competency improvement. The competencies of “quality management” and “quality system management
in management as well as “honesty/moral” in collaboration technology are used more frequently than other

competencies.

keywords : Core Work, Core Competency, Importance-Performance Analysis, Utilization of competencies,
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Table 1. Core Competencies of Aircraft Maintenance
Quality Engineers[5]

Area Core competencies

. Quality Management
. Risk Management

. Quality System Management

Management

technology . Quality Assurance

. Safety Management
. Qualification Management

. Education Management

. Aircraft Maintenance

. Domestic/INT'L Law

. Inspection

. Audit

. Language

. Creating Document

. Collecting Information

=/O 0 N O o b wWwN =

o

Elemental
technology

—_
—_

—
N

-
w

N
~

—
o1

. Communication

—
>

. Interpersonal Relationship
. Leadership
. Honesty/Moral

—
~

Collaborative
technology

N
[o0]

-
O

. Decision Making

N
o

. Problem Solving

N
—

. Teamwork
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Table 2. Works of the Aircraft Maintenance Quality Engineers

Detals of Work

Planning
Quality system operation
New maintenance capability certification

Procedures control
SMS(Safety Management System) manual
control

Qaulity . . » Customer quality control
Revision of maintenance work order ) . ) o
Assurance o e . + Domestic/foreign quality group activities
Maintaining certification of internal/external )
. o * Rental business
maintenance organizations N .
. . . ) . * Management of customer dissatisfaction
Review of civil/county air traffic regulations/laws . .
and quality nonconformity
Establishment and implementation of quality | * Issuance and confirmation of nonconformity
audit year plan improvement measures
Quality Inspection of customer's quality assessment | * Preparation and reporting of quality audit
Audit Attendance at Quality assessment Seminar| results
and training * Management of documents related to
Review and prepare quality audit checklist quality audit
Qualification Valuatlon/appqntment/dlsmlssal of maintenance + Maintenance of manpower list
Management worker qualifications
Establishment and operation of annual education
and training plan
Education Budgeting and implementation of education | * Education and training management
Training and training * Deploy and manage e-learning
Development/Revision of education and training
program manual
Carry out incoming aircraft process/final
. inspection * Aircraft RTS(Return To Service)
Aircraft . .
. Outsourcing maintenance * Rotable part support
Inspection

Quality check and final inspection
Customer inspection request and inspection

Test flight on—boarding

Maintenance
Document

Establishment of standards for recording
maintenance documents

Confirmation and correction of maintenance
document

* Electronic

document  conversion and

customer delivery

* Electronic file retention/subsidiary

AdE 9 A3 YA 7IE0E AHUAFE == ojxd o2 MRO FAof A& F21 57| F2&
Stgict. PDCA= #8829 tiid= AlFolA =2 oF 3¢ 10¥ ol &7t 5Q1ake] QI H-E S
A SPEAID 7igolH, A3 &71E 19509 & U89 HgAS ERIskH
FH A7 E S48 7P 2] H= A
Hol7lo] HHPFE EFokal Fostr|of Agter 3. ZAMEA gl %I
7Iolzt & 4= ATH25-261.

Aoz Mok AFQ KJ7IHM(Kawakita 3.1, ZARA
Jiro Method)& AR&5te] Table 29} Table 39 W
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Table 3. Requirements for Quality Management by AS9100D[24]

Category

. * Understanding the organization and its| * Determination of the scope of quality
Organizational L
status situation management system
* Understand stakeholder needs and expectations | * Quality management system and its process
* Leadership and will expression ) EStab"Shme'ﬁ of quallty_ po"C'.eS
. ! » Communication on quality policy
. * General information o »
Leadership * Roles, responsibilities, and privileges of the
* Customer—focused e
 Policy organization
* Ethical management
* Measures to address risks and opportunities
Planning * Quality objectives and planning to achieve  * The planning of a change
quality objectives
* Resources * Process operational environment
* General information * Monitoring and measurement resources
Support o
* Human resources + Competence/Qualification
* Infrastructure * Document recording and management
. ’ Operat!on pla_nnmg and management * Manage external products and services
Operation * Operational risk management ;
- . * Nonconformity management
» Communication with customers
. * Monitor, measure, analyze and evaluate )
Evaluation . T * Management review
* An internal examination
Improvement | ¢« Nonconformity and corrective action » Continuous improvement

AA, AAFFO] gt 7122 HHE vfefe] ‘HEo|TFL 34 ‘ZQsltFl 48, W Zq35}
I5to] Table 4] W3t Q% (Importance)?t &  TFe 5HORE $Yrt "HE 43511 gt} =
P (Performance)s RABIGLE £8%9 43 18, 29sA Perfl 24 ‘BEolfL 34,
T % Likert 58 HL2 SAolo], 8=+ A LI L 47, Wo| S 5Pos =7
§ %95k grfe 14, ‘%85HA grvs 24, sigih

Table 4. Core works of the Aircraft Maintenance Quality Engineers

Core works of aircraft

a. Establishment, operation, and revision of in—house quality management manuals
b. Establishment, operation, and revision of in—house procedures for maintenance activities

Plan .
and quality assurance
c. Establishing and operating a quality assurance plan
d. Conducting inspections in accordance with aircraft maintenance work plans
e. Activities to improve reliability of the quality system
Do f. Validation of corrective action validity and re-corrective action
g. Maintaining the effectiveness of in—house monitoring, measurement, analysis, and

evaluation of measuring instruments
h. Conducting an internal audit to verify the effectiveness of the in—house quality system
Check i. Review quality document typos, errors, and validity of documents
j. Periodic in—house management reviews
k. Investigate nonconformities and defects during maintenance to analyze the root cause
Action I. Root cause analysis of nonconformities extracted from various reviews
m. Continuous improvement and development of the quality system through corrective action
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Table 5. Importance and performance of core work of the Aircraft Maintenance Quality Engineers

e o IPA
ore worl
Mean | Std._ Mean _Std. | Result

management manuals

. Establishment, operation, and revision of in—house quality

423 070 4.04 058

Plan |b. Establishment, operation, and

of in-house
procedures for maintenance activities and quality assurance

revision

433 | 065 4.14 064 |

c. Establishing and operating a quality assurance plan 409 082 | 3.71 | 0.77 1

d. Conducting inspections in accordance with aircraft maintenance

419 080 395 090 |

work plans
D e. Activities to improve reliability of the quality system 3.9 | 0.73 | 3.81 | 0.80 1
0
f. Validation of corrective action validity and re—corrective action| 4.04 = 0.73 | 4.04 @ 0.79 Y
g. Maintaining the eﬂeotweness .of m—housg monltorlng, 419 067 381 086 I
measurement, analysis, and evaluation of measuring instruments
h. Conductmg an |nt§rna| audit to verify the effectiveness of 423 063 395 079 |
the in-house quality system
Check i. Review quality document typos, errors, and validity of documents | 4.14 | 0.71 | 4.09 @ 0.61 |
j. Periodic in—house management reviews 3.61 | 0.85 | 357 | 1.01 1
k. Investigate nonconformities and defects during maintenance to 419 059 392 075 1
analyze the root cause
Action |. Root cause analysis of nonconformities extracted from 423 069 395 066 |

various reviews

system through corrective action

m. Continuous improvement and development of the quality

423 075 4.04 073 |

Total

413 054 392 055
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Figure 1. IPA analysis matrix for core work of air
maintenance quality engineers
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Core Competencies

Stage
.. Management Technology Elemental Technology Collaboration Technology

18t Quality Management Creating Document Honesty/Moral
2" | Quality System Management Collecting Information Decision Making
Plan b 18t Quality Management Language Honesty/Moral
2" Quality System Management Audit Leadership
18t Quality Management Language Honesty/Moral
¢ 2" | Quality System Management  Creating Document Decision Making
q 18t Quality Assurance Inspection Communication
2" | Quality System Management | Aircraft Maintenance Interpersonal Relationship
18t Quality Management Language Honesty/Moral
Do © 2" | Quality System Management Collecting Information Teamwork
; 18t Quality Assurance Language Problem Solving
2nd Quality Management Audit Honesty/Moral
18t Quality Management Inspection Honesty/Moral
9 2" Quality System Management  Aircraft Maintenance Decision Making
A 18t Quality Management Audit Honesty/Moral
2" | Quality System Management Collecting Information Communication
Check i 18t Quality Management Aircraft Maintenance Honesty/Moral
2nd Quality Assurance Inspection Decision Making, Problem Solving
) 15" | Quality System Management Audit Honesty/Moral
: 2nd Risk Management Creating Document Decision Making
c 18t Risk Management Collecting Information Honesty/Moral
2nd Quality Management Aircraft Maintenance Interpersonal Relationship
Action | 18t Risk Management Inspection Honesty/Moral
2nd Quality Management Aircraft Maintenance Problem Solving
18t Quality Management Creating Document Interpersonal Relationship
m 2" Quality System Management Audit Honesty/Moral
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Table 1. Research and Development Tasks of DTaQ*

R&D Stage
(Naval ship)

Assessment of System Requirements
Interoperability by ROC*, ORD¥,
SSDD*

Basic

X Review the Basic Design Plan and
Design

Action Plan

Review of design documents

Review of equipment RFP*

Review the Detailed Design Plan and
Action Plan

Detailed

. Review of design documents
Design

Technical data review of equipment
manufacturing specifications

* DTaQ: Defense agency for Technology and Quality
* ROC: Required Operational Capability

* ORD: Operational Requirements Document

* SSDD: System Subsystem Design Description

* RFP: Request for Proposal
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Table 2. Definition of Quality of Design

Author or Documents Contents & Keyword

“QoD(Quality of Design) as the degree of achievement of purpose by the design itself

M. Zairi that starts with market research, sales input analysis and continues to the development
(1991) of the product/service concept which would satisfy the customer.”
» Keyword: Requirement Connectivity
“A second aspect of product design for quality is reliability engineering, which helps to achieve
Flynn, B. B. low failure rates, even with relatively broad product lines and rapidly changing designs. It is
(1994) related to the performance dimensions of conformance, reliability and durability.”
+ Keyword: Product Specifications(Essential)
“Quality of design: the degree to which the design of the product and service achieves
Barrie G. Dale its purpose.”
(2003) “Satisfying customer expectations and understanding their needs and future requirements”

+ Keyword: Requirement Connectivity / Evolving Requirements

John S. Oakland

"Quality of Design is defined as a measure of how well the product or service is
designed to achieve the agreed requirements. It further elaborates that QoD is also about

(2003) the activities of design and development.”
» Keyword: Requirement Connectivity
"suitability of product features to customer requirements”
“not only the internal attributes of the product but also its interaction with external
Meirovich factors should be taken into account. The level of product features should be analyzed
(2006) based on the evolving nature of consumer demands over time in alignment with the

extent of customer requirements”
« Keyword: Requirement Connectivity / Evolving Requirements

N. V. R. Naidu, K. M.
Babu, G. Rajendra

“|dentification of what constitutes fitness for use to the user.”
“Choice of concept of product or service to be responsible to the identified needs of the user.”
“Translation of the chosen product concept into a detailed set of specifications which is

(2006) faithfully executed, will then meet the user’s need.”
+ Keyword: Requirement Connectivity / Product Specifications(Essential)
“Quality of conference to design is the extent to which the product or service achieves the
S. K. Mandal design. QoD should focus on appropriate product features and design specification, which
(2007) are obtained from market research on customers, their requirements and perceptions.”

+ Keyword: Product Specifications(Essential)

Yjh Tng Chong,
Chun-Hsien Chen
(2009)

"Meeting or exceeding customer requirements to increase customer satisfaction is the
ultimate target of total quality management, recognizing that customer needs evolve over
time and must also be satisfied accordingly."

+ Keyword: Requirement Connectivity / Evolving Requirements

Charantimath P. M.

QoD (Quality of Design) is based on market research to identify product quality characteristics.
The main goal is to develop products and services that meet customer needs within a specified

(2011) cost. Consumer research identifies both current and future customer needs.
+ Keyword: Evolving Requirements / Product Specifications(Essential)
“Quality of Design (QoD) is a measure of how well the product or service is designed
Mundra ! . : ,
(2014) to achieve the desired requirements.
+ Keyword: Requirement Connectivity
SO 9001 “Satisfaction of Essential Product Characteristics for Meeting Requirements and Intended
(2015) Purposes”

+ Keyword: Requirement Connectivity / Product Specifications(Essential)
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Evolving system, and the cause is OO0,
Requirement so please take measures to
prevent such problems from

occurring in the current design”

Satisfying the
Essential
Properties of Naval
Weapons System

“The current propulsion system
arrangement is expected to be
000. Change the layout to
reduce OO0 and OO0’




A AR 840l 7 ATAR) A 5 AR
Eo} T 9HL 4.1%9] HIFE ARk §
o, & WA @41 ARHAQl Asky QAR

o oY

%0

ool I
oX, of

AE AL 8.1%9 HISZ, Al WA 8491
F7IAAY 244 Zd 35 R HE 942
87.8%= 7P =2 HISZ AAskL Ut

Al 7HA19] 8 84 5 A WA, o 8TARY
A 55 oF gl H|So] driFoE FZ A}
= 7ISHE A4 AAE7|E SRR(System
Requirements Review), SFR(System Functional
Review), PDR(Preliminary Design Review),
CDR(Critical Design Review), DDR(Design
Decision Review) S9] H|Agst &= AL A&
3l9] A] 2 AFE= ARRe]L, FolHTE
2489 ST A, AR
T T 7HY H9AAR1 ARIolERE S ARFe A
AEd vE A B2 "otk sHAH ofd =4
842 HRHE HE A9 vrdES o 94%E o
F59] ool whdEo] 7MY w2 S Hel
t}. ofo] et AR A ATl HiQF o, &

27 A Fa4 Ee] AT A BEAe
A 9B IF AL H 5] ] a7E

A v, 35 59 ozlo] AXY A9 oA we
9] dfolet. Z, S5 FAAL] JIH 714 7
E a2 AU 3% 9L vA of

T AEA B4R ThRolAo B YIS 4

d

fr

A

= WA, AREEQL Aok aARY vy BFo]

e AREE 94 FY7]4EAU0] Best 9
L dolg E19 B4 JQatt. @4 sk
AL AxIE RE 2440} AT, P
2 sgtn] go| AARE SEAATAIA T
2Ho|A] 4TS 2P J1Be FP|SEAY
o] fslet. ol 2 o He7] EA doleE
BR%H BEY 4 U2 AT & Yk Tt
olefat YoleE TR FATE 249 AWH
WS1Y @Al w0 BRE AEolde] v
B oF 6292 ek, ol we | 1] B

2 S8R £l Ql22 AlARETE o]of High A
= A WA, glolg] 9] EAL), 3 224
= AHTH fARge] EAEAZL 71EF glolEo
71813t 7| HE ool s BEA, /A A4
S g AA|Eo] HAELS SHsk= ZolAq,
g Hlo]Ef7t A&slA| o] Au|of|A] ofH Ulo
2 9Tt AMo] EREx] ko 1 3t ALE|
o] glolg 2 A =|o] Q= AbejolA] gt By
7ol Q= B gho] A%y} gbx] Qlo} Higjo]
olge dAolct, T WA AME= YA AEIIAE,
g FH Q40 E 7|SHE oAo] 9] S
A3t s B, 7iAA Aoy B gho] A
8324 1Y HolA f&Esitt &, 2721 ¥
£ Hloju= oA A ARy Se] Tt
of we} ¥ty o5 AAS)| wjFEolct =Lt 5
3 ARE= AY] SR Aalo] uet 27|EER
o] 71 & & 5}
Al LAY W2 23 22EH golgE 7Hleg
Sy F7IAAY AAELS % 7]
4= Q= M-S 85k, WheA] e Elojok 3 &
A g4o|t} olo] wet HAEAS A|isH|
AeME golg E4 AL A%t T4 At °
Q35}c}

Al A, 3 EIAIAY] BdF dd =594
o 7Nkt 7IEAE AL F 7I&HE A9
87.8%= AASIT Q1 dfd X QAR BHew 7
E 9]A9] Hld8L 83.3%% FIMILS 7|HiA] tiy]
£ AIE HoFT 9SS FRIst 4= Qltt o=
ZF8 T35} Holo] 7% AEURoE 9] HYA
oS TEEAI7]7] Y3t Algeltt. s 847} AA|
AE A9 FE AR5} qlom, HHgEo] 83.3%
o dFel= AL AR A FQl oA A7
drir|do] 2 5 e ARMES AATeREHA
27 9] g Al g 7|1EAQl s FHE

A3t BAEEY] 7 $8% 24aUS AR

2
Lﬁi
4
o

_orlr‘
>
)
k=l

fr

=}
i
i)
4

37



TFUEHATL=E Vol. 6 No. 1

1 29-39, Jun. 2024

35 AFHUCH BV 24 WHYH

2, 2 87K AAN %
ol Tt Aletolek. BA) 5 FAAA AP
WA AAN B2 8 AATEE 7] wsﬂ
Heig ek oiek. ool uel, Fane 24
3 AATS B5 B9l A9laTEAS0] 5 1xﬂ
Ao) ks AG7) GAe] 2Aw T Pels
o ol AckaTArtoR BT k. %, %
34 580 wet AABE F2sHe 2L WA 4
sl Az Sl glont, B4 AReIA 5
HAAS) ARG o] ThE AAY R B
27279 FE 52 AESE AAT EE mA
27} AR Aol olo] wel, AAHS & 8T
A AAN FETAL B AABLL WA
7] SBIAIE 4 BAAA AA dRe 34

SR AANS WA A 2ol B GANSE 4
wolo] QEY 4 YES WPHEY B A7
B ot

5 WA, AR Aske a7 F50 4
9. QA At Hhot ol & EEOA ARAS)
Aeka aARe) ul Foldl 4918 TEA]
491 el ATLE Fol/| il A 4
AP B SR, 2 A7 AT F

B A 5O BARA G EE 5% A}
@ 5ol tat BAHRE APpLEAe] et
L AL Julstog, YRS AAHOR B
o 4 958 BEEFAA AT 52 591 dold
Skt A48 Goleels fojulst g
HAGAG 85T 5 AEE dolg Ho wa
2 47 5 5 BURE Ame 752 S5
ofof g,

A A, 3 SAA Red Al 5 8 8
Aoch, ofi= 94 QI Hleh Zo], = 3 A
Az 7% D =ANF 74 5 71688 71
o 71$74E U BURE $WSIL 1o, B
ge] aa0) aabge Ansh] Aelas 5 4
J2% 7120 o] SErElofof aiek. 34 A

Az 7120 A9 i FHow vl A 28
£ FYsh WIS AT JUSIS AHA1, o]
o ute A /A% 7)z0] A AAGA WY
ue] BAel BA| E: 3 495 O AR
FARA, TYold 59 JRE A&H0R B

A A SR Z1Ee Aol 9 A/
2 7% BgY 4 UES 208 AlekL 7%
Hel $e Shmsjolor Fi

4. 28

£ QA7 el A9 % 519l EHAEo
W P IeEIU) Y SR AT
A FARF 9ot 2ol wet 34 A 9
SYARE eIt Sstol msole] et
A FAVY A48 2 2 AT AT e

2 94 R4 Ao Bane 848 &
Folgion] oped, AT A ARE Bas)

of =2 S8 240 5842 AL 8

&3 0 S AU
#9478 59 £2E WY TAA QR
W F9me 24t 712 Hejslo] 9 2

E

ATANLEA BT 845 HoRoRHN, 24
¥ el % ] et F3v]%0] 9 A
o JtjstY a4¥ FHATE Fo AAHY
Fageler 33502 I 2AAY BARY
2% 4 92 Ao JthE}. S, 2 AT
A A b AR AREA ] wet o
9% Pe Aaste A SRR 3
8 oAl Sasd. olsit wAHE o
AzARe] Eio| ZAPo] wet a g
i dEele Faei) BaY Aos

Acknowledgement

2 A7 At 7|2 AT A LA

ofsto] APHAL



By 9,

S RUIMA ATNLTA SR Q4 EEAT <

Ki-chul Hwang, Jong-ha Kim, “A Study for Improving
Quality Management System of Naval Ships to
Enhance Safety”, Journal of the Society of Naval
Architects of Korea, 246(59), pp. 432-438, 2022.

Defense Science and Technology Terminology

Dictionary, Korea Research Institute for defense

Technology planning and advancement, 2021.

Zairi, M., Total Quality Management for Engineers,
Woodhead Publishing Ltd, 1991.

Flynn, Barbara B., Roger G. Schroeder, and Sadao
Sakakibara., “A framework for quality management
research and an associated measurement
instrument”, Journal of QOperations Management,

11(4), pp. 339-366, 1994.

Barrie G. Dale, Managing Quality(Fourth Edition),
Blackwell Pvt. Ltd, 2003.

Oakland J. S., Total Quality Management: Text with
Casese, Elsevier, 2003.

Meirovich, Gavriel, “Quality of design and quality of
conformance: Contingency and synergistic approaches’,
Total Quality Management & Business Excellence,
17(2), pp. 205-219, 2006.

N. V. R. Naidu, K. M. Babu, G. Rajendra, Total Quality
Management, New Age International Pvt. Ltd, 2006.
Mandal S. K., Total Quality Management — Principles
and Practice, Vikas Publishing House Pvt. Ltd, 2007.
Chong Yih Tng, & Chun-Hsien Chen, “Customer
needs as moving targets of product development: a
review’, The International Journal of Advanced
Manuftacturing Technology, 48, pp. 395-406, 2010.

Charantimath  P.M., Total Quality Management,
Dorling Kindersley Pvt. Ltd, 2011.

Ankesh Mundra,

Management and Commerce Innovations, 2(1), pp.
110-112, 2014.

“Quality of Design”, Journal of

Honour, Eric C., “6.2. 3 Understanding the value of
systems engineering”, INCOSE international symposium,
14(1), pp. 1207-1222, 2004.

Henderson, Kaitlin, & Alejandro Salado, “Value and

benefits of modelbased systems engineering
(MBSE): Evidence from the literature”, Systemns

Engineering, 24.(1), pp. 51-66, 2021.

Elm, Joseph P., et al., “A survey of systems engineering
effectiveness”, Software Engineering Institute report
CMU/SEI-2008-SR-034, 2008.

Elm, Joseph P., & Dennis Goldenson, “The business
case for systems engineering study: Results of the
systems engineering effectiveness survey”, pp.
1-154, 2012.

Robert J Halligan, “The Business Case for Systems
Engineering”, Project Performance International, 2018.

Sung-Chul Shin, Jin-Won Park, Jae-Chon Lee, “An
SE-Based System Architecture Process for Submaring’s
Basic Design’, Journal of the Korea Acadermia—industrial
cooperation Society, 20(3), pp. 91-99, 2019.

Bottero, Mattia, & Paola Gualeni, “Systems Engineering
for Naval Ship Design Evolution”, Journal of Marine
Science and Engineering, 12(2), 2024.

Jongung Cheon, Sukjae Jeong, “A Study on the
Evaluation Indicators for Determining the Possibility of
the Application of the Weapon Systems Evolutionary
ROC", Journal of Military Art and Science, pp.
143-172, 2019.

Tae Woong Park, Taeho Kim, Hochan Lee, “Analysis
of the Cause of Required Operational Capability(ROC)
Correction and A Study on the Development of
Evaluation Item Index for an Evolutionary Acquisition”,
Journal of the Korea Academia—Industrial cooperation
Society, 24(8), pp. 445-454, 2023.

Wonjin Oh, “Suggestions for Revitalizing Evolutionary
Acquisition in Weapon System Acquisition”, Defense
and Technology, 507, pp. 58-65, 2021.

39



THIEZIAEZ] Vol. 6 No. 1 : 40-49, Jun. 2024 https://doi.org/10.23199/jdgs.2024.6.1.004

KANO 22 &25t SO 9004:2018 R E e S

=Q X|xlo| 935 =M

Analysis of types of ISO 9004:2018 main guidance titles using
KANO model

82, Cheolgeun Yoon O|AMt, Sangcheon Lee 4I5S, Jonghun Park 8%, Sungkwang Kim

EONIAN, BNEED BT | ZANTREE, | OilsatietE, AGs ma | WARISZSEKDCC), HE

Head of Department, Quality MBAABZEIE/ZSIALH, W Professor, Department of CEO, Korea Defense

Assurance Dept, [-Spec Co. i Professor, Department of : Business Administration, Daegu : Certification Consulting(KDCC)
¢ Industrial and Systems Catholic University :

Engineering/ERI, Gyeongsang
National University

Abstract

The purpose of this study is to classify the properties of the ISO 9004:2018 guidance, present the
coefficients of satisfaction and dissatisfaction, and prioritize the main guidance. A total of 22 detailed items
from ISO 9004:2018 are used in a survey, and the Kano model is used to classify the attributes. Based on
the classified attributes, the coefficients of satisfaction and dissatisfaction are calculated and analyzed to
derive a priority order of improvement. The core items are ‘improvement” and “innovation,” and the
mandatory items are “process responsibility” and “authority for managing processes.” Thus, an effective and

efficient plan for managing the quality-management system is presented.
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B 0N -
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8.2 | Determination of processes

8.3 | Responsibility and authority for processes

8.4 | Managing processes

9 Resource management

9.1 | General

9.2 | People

9.3 | Organizational knowledge

9.4 | Technology

9.5 | Infrastructure and work environment

9.6 | Externally provided resources

9.7 | Natural resources

10 Analysis and evaluation of an
organization's performance

10.1 | General

10.2 | Performance indicators

10.3 | Performance analysis

10.4 | Performance evaluation

10.5 | Internal audit

10.6 | Self-assessment

10.7 | Reviews

11 Improvement, learning and innovation

11.1 | General

11.2 | Improvement

11.3 | Learning

11.4 | Innovation




2HZ 2, KANO Z2S &8%t ISO 9004:2018 2 X[E9| RY 24 <«

M2 #2](Process management)= ZZA|A HE
Haz A48d 52 530 7HE Alsolal Z2A
A HEQZZE 4EEE B 8i4o|al §830]
2}l YA E]of Qlk 849 AlF 2 TmEA|AL]
Z%(Determination of processes), ZZA|A0]
gt MY} EeKResponsibility and authority for
processes), Z2A|A HE|(Managing processes)
E FAdEo] Utk

94 AMY T (Resource management)= 3}
Ao g AAS AEstal It Wil tis) A
gt} 949 AlF &2 AY(People), £29] A
2)(Organizational knowledge), 7]&(Technology),
7lhtrz 94 JAE S (Infrastructure and work
environment), 2% A& AFA(Externally provided
resources), AH AY(Natural resources)O.=
=] ok 108 27 Ad¥te] £4 9 37}
(Analysis and evaluation of an organization's
performance)= 22/9] ZItE HUE, 4, &
At Frishs WS AAIREE 1049 AlE &5
S AR H(Performance indicators), AJTHEA]
(Performance analysis), 387K Performance
evaluation), W5AAKInternal audit), AF|B7}
(Self-assessment), AEReviews)Z A= o] Aok
114 714, s5 ¥ $4(Improvement, learning
and innovation)2 A|&Z9] 7jAS S %229
ARl g5t 8842 w=ol= ol sl o
I Uk

o, 11709] A3t 33709 Al = AAE 584
o= #Hsl7]ol= thar of2 o] kil deE:
59| $47192 ASAEE st E5s]
ek Q1A 4 Apo] FEsith= Aol &
o]

9
2~
T
% Fa AW 3oty WPHoz HIok I

=

Figure 2+ 1SO 9004:2018 Z+ A(Clause) 712
T25 Uehd A0 2 5ERH 11871A] AR &

Context of an organization (Clause 5)

Internal and external issues

Identity of an organization
(Clause 6)

[

Leadership Confidence
In the
organization's

Customer [Clause 7) L
andathe Gy De—y—e Pl D
relevant ability to meet
ate customer
interested  |q al| ™
parties' and other

relevant
needs and ’ T

prested
expectations 1] inte mhlg.
parties

Performance

Process
analysis and

management
(Clause §)
T
! ]
Resource Improvement,
management learning and
(Clause 9) Innovation

(Clause 11)

needs and

evaluation expectations

(Clause 10)
T

Figure 2. Structure of 1SO 9004:2018

=

r\l

Ho] A IAE RIS 4= STt o]
! oJsfAR] 7|HeF Y= & A
29] sEof gt Al=|et A ks A2
o1 Utk 5EEE 11871A] AR 5 F
Aoz ygo] 4% Uut ARKGeneral)¥}
WA JRe BAVE Ava wdEs dAxd
(Natural resources) QoA AA|H7HeE 4
Ex= 9fu7} visto] g & F 22709] o=
Jste] Table 2& Uetigleh. A =] tigt
Arg ofefiet At

o_?_",
i
flo
=

=

fifo
1
N

d
lo
> Horr

3=
=

BN

o

1o

5.2 T olsjEkAAkE 2219 24 T P50
S u1d 5 YA, FFS LS S AAL 9
FS L F02 QT 5 Ak PRIk 5.3
g5 ol 2A A4 4T 24 S0 9%
2 F % Uk 27 9Ro] E4ske aglolek
5ol 44 HE DS 249 S



FYUEEARLE=T Vol. 6 No. 1 : 40-49, Jun. 2024

Table 2. Survey items

Guidance Title

5.2 | Relevant interested parties

5.3 External and internal issues

6.2 Mission, vision, values and culture

7.2 | Policy and strategy
7.3 | Objectives

7.4 | Communication

8.2 | Determination of processes

8.3 | Responsibility and authority for processes

8.4 | Managing processes
9.2 | People

9.3 | Organizational knowledge

9.4 | Technology

9.5 | Infrastructure and work environment

9.6 | Externally provided resources

10.2 | Performance indicators

10.3 | Performance analysis

10.4 | Performance evaluation
10.5 |Internal audit

10.6/7 | Self-assessment & Reviews

11.2 | Improvement

11.3 | Learning

11.4 | Innovation
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Table 3. Modified Kano decision table

Dys—functlonal

1.Co 3 Do 4 Can
ntrib
ute care

1.Contribu

to 0 A 0

2.Must R A A 0] M
Fune 3Dont a1y
tional | care

4.Can live

with it R ! | l M

5.Bad

effect R R R Q

B S4E BRT 0 A ols Yy
= gt RS AFASL Aol
A7} G o) EARS Sidet
7] gistel TAVEASE BAT ATOIE 7%

oz 37 W=y %“**01] Vlh Y2 2 Zé%x*

7t S XHEHOP%E} iﬂ!“&éﬁ]—’?

W=ZA|4(CS: Coefficient of Satisfaction)2} &

_4

W=A|4(CD: Coefficient of Dissatisfaction)=
M, O, A, 19] ZF SE4=E A(1)7} Zo] yehd 4
A

=2

B A+ 0O
cs= A+ O+ M+1T

o+ M M
D=~ AT orM+1

3. 85 = A5

AEE FEAHEPAAHY v EVESo] oigh
3 579 AEAIE AREsto] S755I3iH Kano
AEe] tigt g2 @7]of3tHContribute), @%
AscHMust), @24 It Don't Care), @+
< WHCan live with it), ®IFS 7|2k
(Bad effect)E ARSI} Figure 4+ A9 o
£ Uehd Aog #H olsiiAR Hert A=l
UAY ZEL QA AhH S GAIAEH o
ot FF= 7IAHIL HeA] OFE G7HA] Agst=e
= TRt AEXAR= 20234 1195 20244
19704 sl 7 lesmdd Q5 AR,
ALEEE 3 1502 309, JAIA &/\]-Z}——
gt IF0=E 3390A s =5t F
s F 159 Hle= A9 E%JOM] OP—L
HARIA A2 2 2SS vfsHA a9t
o= B4 FRo] HEEA g 2= wHstgl
o Table 4= 4% dWd2 B2 YeRd ZolH.

Table 4. Respondents of the Survey

service

Defense agency - 5
Consultant - 25
5~10 38

10~15 7

Defense industry 15~20 5
20~25 8

25 or more 5

If the judgment on the evaluation items is as follows, what

effect do you think it will have on the quality management

system?

‘If the Relevant interested parties are well managed?

Bad
effect

Contrib Don’t
ute Care

O @ @ @ ©

‘If the Relevant interested parties are not well managed? ‘ @) ‘ @) ‘ ®@) ‘ @) ‘ ®)

Figure 4. Questionnaire
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0.794 | -0.683
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9.5 15 | 39 6 3 0857 |-0.714
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104 14 39 8 2 0841 |-0.746
105 | 15 40 4 4 0873 -0.698
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Improvement to Operation System of Defense Standards:
Emphasis on Operation of U.S. Defense Standardization Program

O[2I&t, Mincheol Lee ! oK, Hyewon An

SR, IYURGHTME, MEH SWISEHEY, BEHTY, MUATH

Director, Defense Research Center, Korea Institute of Senior Researcher, Defense Standards Research Department,
Procurement i Defense Agency for Technology and Quality

Abstract

The purpose of this study is to identify and address problems by analyzing the U.S. defense standard
operating system. By analyzing the operation cases of the U.S. defense standardization program, several
improvement measures are derived and the problems are analyzed from various perspectives in terms of
the institutionalization, system activation, and system efficiency of the Korean military's defense standard
operation system. Thus, an effective policy reflecting the defense standard operating system is expected.
The development of a utilization index to revitalize the defense standard operating system should be

supplemented and developed through additional research in the future.
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Table 1. Overview of task the Defense Standards

Category

R&D management agency,

Agency in Project (service) management agency,
charge .
Exclusive Agency
Review land Technical Review Committee (DAPA),
Operation Expert Committee (Exclusive Agency)
System P gency.
Suitability Review every five years from the
Review date of enactment and revision

1% TREA AIRS 125} 4RTE A
697 330l wak FuEEA Aoj(eho] gt 7%
¢, SRR ek AEA AR 9 BRICHE-
WA 9 B D), BIEEA Aw BASE g3
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Table 2. Status of Defense Standards(2019-2022)

9o "2019 | 2020 | 2021 | 2022
63 8 80 32

Frequency 257
Ratio(%) | 245 319 | 31.1 125 | 100.0
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1] DoD(Department of Defence)?] ASSIST
(Acquisition Streamlining and Standardization
Information System)ol] ¥&] S0 EESE FA=
2022¢ w|=o] ZHIgEst nZ g (Defense
Standardization Program, DSP) Eilxlof| w=
H, Table 33} o] A4 114,6587] 5 28,55971
o] B FA7F RAIEIL o, dA, g5, A,
FHEZ 5 FIAAE Risk= 7, AAY
oy TAZ T ek wiEd B+ 2,500712
N, BA B A 2A41E Esto] 3,000 o1
o] &A1) Al 71 AF7F EAgsk=Tl, Al AR
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sk 9l
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DSPO(Defense Standardization Program Office)
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Table 3. Number of Active Standardization Documents in ASSIST(US DoD, As of January, 2022)

Defense Standard MIL-STD 494 2,671
Defense Defense Specification =~ MIL-SPEC 10,170 57,870 35.6
Standardization
Documents Defense Handbook MIL-HDBK 302 6563 1.1
Data item Description DID 1,225 1,789 4.3
International Standard | International Standard ISA 2,780 4.834 9.7
Agreements Agreement
Nongovernmental Nongovernment
Standards Standard NGS 8,333 14,130 292
Federal Standard FED-STD 78 1,018 0.3
Federal Standardization| Federal Specification FED-SPEC 570 7,521 2.0
Documents ;
Commercial ltem cD 2,820 8,502 9.9
Description
Other Other Document Types - 1,787 15,530 6.3
Total Documents 28,559 114,658 100.0

DSP A= Y sk 5407 ¥y E 97 2.2.3. =24 HEZ(Defense Handbook)

A F8 799 #ED FAE BYsta, ZEAA
WY, A3 2 S dichke A2 REATHL
oot Al Ee= ZEAA Ot 4 Ve 8
TARE AEcks ZAE TFEARKEA) =L A
ottt

T WEEL DSPoA HF= AE, Z2AIA,
3y 9 2ol ek EE ER, V)&, IAYolE e
A HRE ARSSh, 241 B4R MIL-HDBK-116,
MIL-HDBK-251 ¥ MIL-HDBK-2189%} Zo] -
‘gt

2.2.1. 27N (Defense Specification, MIL-SPEC) 2.2.4. HOIE| B2 A\(Data item Description, DID)

FETANE 28 L AL 5 QAR T gog gu gyAOIDE Akl Bas
A=) ARR ZEo qh’_]' I 71e QFARRS At glo]E= Aojsl= 2k oklo], to]E ZH Z:

= Alfolm, MIL-PRF-32562, MIL-C-17/179B =y 5 &32) w 852 Hojaict BAjo]
4 MIL-DTL-5541F 9] 4oz 43It DI-TMSS-80007, DI-QCIC-80203 2 DI-ILSS~ 80483
/Ho]-E}—

2.2.2. IYHZEN(Defense Standard, MIL-STD)
IHIEZAL 28 79 FL AFHow A 2.2.5. AN (Federal Specification, FED-SPEC)

YA ZmAls, A A B el et B AT A M(FED-SPEQ)E AHE T S4E ARG
oﬂx]l’](ﬂ'j’] A 7lE 8RS dohs EEol Aol sl 7] 22 GSA(General Services
FYEES ARolL B2 AAVIE EE AL Administration)ol ] WAL SAISE A%

T HE AYLT EE AR E20 VM oz g 22 124 (CID)O B8 BT 2
2 JEEw, MIL-STD-810, MIL-STD-961 ¥ ZARF e HAES mIBHE, O-1-1279B U
MIL-STD-130 @402 FHdeic). W-L-101/37B. BA4jo& gt
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2.2.6. At HEZM(Federal Standard, FED-STD)

AFEZA = ZE A 7|8olA ARgshe 22
Az, 2L B9 2 S o GSAIA 2
su SAlSks EZeIW, FED-STD-313 9

FED-STD-H283} -2 @4loz /gd3ict.

2.2.7. N8 Z2 JI5M(Commercial [tem Description,
CID)

A8 8 7]eAE= GSAOA BElshe 7haske
AE AYoR, 75 T A BERE B4R 8
75 Tk AMS 4 618 7het e BES A
g5lH, A-A-180C & A-A-18899} & FAlog
TEgit) 8] S ol FAlo] EAIE et
A& Zgostal etk

2.2.8. =X &3} 88 (Interational Standardization
Agreement, I1SA)

S| EE23 FPAE WSS SARE AL B
W], woh, FEE 9 RS A 9 o
2o} 7170] AY EE BE B 10 B IS
=, AOP-52 4 STANAG-70982] @402 44
SF

l..

o

|

¢

2.2.9. HIEE H=(Nongovernment Standard, NGS)

HAE BE2 BE, AR, AEs T I 241
£ A, M, A4 e 246K vz BE @3
22 B 7|& FIlolA /NEe =7 ke 1A B
3} 2AoH, A IARY] Ve EFolAl= g
t}. ASSIST:= DoDeOllA gt NGSE W&o,
ASME-B16.18, IPC-T50, ASTM-B166, 1S08535-1
4 SISO-STD-013 B4lo& F/gglct.

2.3. 0|29 JHIEZEAN 2A Q8

ulo] st meadelq TRIET e
£4 % v FPAEAE 72 olg] 7jo] 2AH

54

If 8 T2 IS S5517] I Table 49 2
o] olgjHlo]A EZE(Interface Standard), AA|71&
¥Z(Design Criteria Standard), AX ZIZAA
H(Manufacturing Process Standard), A3
I HZ(Standard Practice), Alg9 FE(Test
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Table 4. Registration status by type of U.S.
defense standards (As of 2023)

Category Ratio(%)

Design Criteria Standard 39 9.4%
Interface Standard 116 27.8%
Manufacturing Process o
Standard / 1.7%
Standard Practice 149 35.7%
Test Method Standard 106 25.4%
Total 417 100.0%
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Technology Transfer and Advancement Act)2]
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w2l AAP-03 NATO H#E3h #A419] 4 54 9
Tlof] gigt XA (Directive for the production,
maintenance and management of NATO
standardization documents)2 AAsF NSO

(Nato Standardization office)ollAs] STANAG
(Standardization Agreement)s %] U 245}
NS =
SHARE S-2ubete] 49 T HE E AgE
AN, A26R(FEZSH rH}H"]“Q‘ﬂ 5 A
FH, A31xRol= T4 A 71 dFREo] A
Eo] & B FHESA 290 T3t WY A=
HHQEA] Z2t Aol
o|E 7Ast7] 95l Table 59F o] WHAFAH
A2622} FRAEH & AlFE AB31xR0| FHES
A JE7HEIE 5 s I Y D AR A

a7k Wasi,

A

Table 5. Amendment to Defense Acquisition Program
Act & Enforcement

Relevant Act & Before After
Enforcement

formulate
Defense formulate, ’
e amend, or
Acquisition amend, or abolish the
Program Act & abolish the L
specifications
Enforcement standards for
. N and standards
Article 26 munitions e
for munitions
Enactment and
Enforcement | Enactment and
Amendment of
Defense Amendment of .
o . National
Acquisition National
Defense
Program Act Defense
. Standards and
Article 31 Standards e
Specifications
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Table 6. Disclosure of Defense Standards (2019-2022)

'
71

Internal | 25 35 11 27.6

Company| 36 47 67 31 181 | 70.4
Full 2 2 1 5 1.9
Total 63 82 80 32 | 257 1100.0

1] DoDQ] 7% ASSISTE 3l Bxo] M At
o] 28,559719] &/ #EE3F Aol ths B4, &
2 B, A 9 LAk b ARE 5 UEF Al
2HE st K8l ESH 4o A4 QPD
(Qualified Products Database), WSIT(Weapon
System Impact Tool) ¥ Pin Point?} 22 37}t
715 9 =S ASSISTSF E3foto] 25 BAE
ZEole ARBAES At ZEAA 9 24 7]52
AE3fst3int.

o|Z%, Table 73 Zo] 35401l ¥Rl
TE 71EsHl Qe THRTAY B 28 HEA
o] H=E AA| T (Full) 7122 oz Aol
MY ol &2 UAl F7H(Company) 2 HF 7K
(Internal) 52 A1 F7H i/l doiri= =4
HEEAY B8 A4 T QFARYol High AR
HE 49 52 8o 23stes gk &, =

A & HIA TS A6 TR RESTTEE
AlAE(Korea Defense Standard Information
System, KDSIS) " HsF 1] DoD9] Assist A
A" pEog JRMRE SHEEAY HAol
P AR wHE

|

il

4~

12

N

b

Table 7. Improvement of Disclosure of Defense
Standards

o Review of Open | Review of Full
Basic Principles . .
rating disclosure
KDSIS restrictive Full Access
approach
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Table 8. Improvement of Defense Standards Incentives

DOMS Defense
o Defense e
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Table 9. Status of defense standards by functional

classification
Enactment

Subsistence 1 0.4
Others 209 81.3
Combat Reserve Qil 2 0.8
General Material 1 04
Personal Belongings 13 5.1
Ammunition 3 1.2
Communication 4 1.6
Paint 3 1.2
Clothing 8 3.1
Firepower 1 0.4
Chemical 12 4.7
Total 257 100.0
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Table 10. Improvement of Functional classification
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Functional Classification of .
. classification by
classification Defense .
s characteristic
Specification
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Table 11. Improvement of Defense Standards
Incentives
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check function
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Effect of Military Ironing Experiences of 20s-50s Men on Their
Clothing Ironing and Care Behaviors

O|M™, Sunyoung Lee 0|"& T, Jungsoon Lee

Sdtietn, Hi0|23EsteliiTA, STd SEUS, ST, wa

Researcher, Research institute for Applied Chemistry & Biological Professor, Department of Clothing and Textiles, Chungnam
Engineering, Chungnam National University ¢ National University

Abstract

In this study, we investigate clothing ironing, clothing care perceptions and habits, and current usage
of iron products among adult men in their 20s to 50s. Additionally, we examine whether differences exist
in clothing ironing and care behaviors based on ironing experience in the military or by age. A total of
640 adult men in their 20s to 50s who were discharged from the military and white-collar workers living
in Korea are surveyed using a questionnaire. The data are statistically processed using SPSS 26.0, and
descriptive statistics, frequency analysis, cross tabulation, and t-tests are used for analysis. The result shows
that ‘ironing’ is perceived as the least preferred after ‘cleaning the house’ among houseworks. ‘Ironing’
provides the impression of ‘neatness.” Replies belonging to the ironing category include ‘removing wrinkles
from clothes using a hot plate iron’, ‘steam treatment with a steam iron’, ‘classifying clothes to be ironed
by type’, ‘treating clothes using a clothing care device’, ‘crumples are treated and ‘spraying water on
clothes'. Additionally, ‘functions of ironing’ and ‘wrinkle removal’ are recognized as the most important
aspects. Compared with the men without military ironing experience, those with military ironing experience
indicate significantly higher levels of ironing satisfaction and frequency (once a week), prefers luxury ironing
information, verifies labels before ironing, and exhibit the intention to purchase course-selective iron
products. Additionally, the older age groups indicate greater satisfaction with ironing and a higher ironing
frequency (once a week). Based on these results, we provide basic data for the development of high-

performance iron products.

keywords : Clothing ironing and care behaviors, Ironing perception, Ironing habits, Current usage of iron,

Ironing xperience in military
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percent{%) Score Score

peroe nt(3)
2 &5 g B

100

=

Event b) What comes to mind
‘:‘"k when you think of ironing
Laundary
a) Non-preferred housework
Army
q Dress shirts

Physical discomfort
Psychological discomfort

Psychological coolness
Steam, iron, styler
Ccomfort

Straight, organized
stiffness

Clean, neat

Warmth

Remove wrinkles

Angle, knife pleat

Cooking House dleaning Laundry Ironing Organizing closet T T T T T
[] 20 40 60 80 100
percent(%)
100
c) Functions of ironing
80 d) The most annoying part of the ironing process
-
£ 60 |
=
=
T
2 0
=%
20 A
4 T T T T O T T
Removing Sterilization Quick drying Improving Enhancing Preparation/setting  Ironing itself Clean up after
wrinkles  disinfection tactile feel the wearer's before ironing ironing
image
100
) Whose ironing gives you the most satisfaction? f} Do you know luxury irons?
J 80 -
_ gl
‘
J 40 4
-}
J N
. - . L
Self

Spouse Household Laundry Yes No
helpers

] . ;
Less than 1 Lessthan1  Lessthan -3 Morethan 3
million won million to 2 million won million won
million won

g) Iron price available for purchase

Figure 1. lroning perceptions: a) Non-preferred housework, b) What comes to mind when you think of

64

ironing, ¢) Function of ironing, d) the most annoying part of ironing process e) Whose ironing
gives you the most satisfaction? e) Whose ironing gives you the most satisfaction? f) Do you
know luxury irons? g) Iron price available for purchase
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100

h) Ironing after checking care label

percent(%)

20 A

100
g) Clothing subject to laundry request

~
®
=1
£
@
2 40
[ I
-3

20 A

0 N

Casual Suitpants Casual  Fashion
shirts pants  accessories

Underwear Dress

. Yes No
shirts

i) Difficulties in ironing

percent({)

20 A

Mefted and Discolored Increased or Thereisa  None etc
stuck decreased shiny mark

Figure 2. Ironing behavior habits: a) Person who mainly irons, b) Ironing frequency, ¢) lroning place, d)
Home appliances other than irons, e) Whether to request a laundry service, f) Reason for
requesting a laundry service, g) Clothing subject to laundry request, h) Ironig after checking

care label, i) Difficulties in ironing.

AEkao] e SJ=oks tid 2Rl tist &
Poll= Y-AH=' 5377(41.34%) > HEAT 41078
(31.56%) > ThFL A= 184H(14.16%) > M
A HIA 93(7.16%) > ‘T AF 6278(4.77%)
> ‘&2 133(1.01%) 22 YeRT) of7]A, A
RS Y-M 20t 44 g Algao] 7R o
o] 9t Qe ol B dAFEE F
EE50= ARSEEA 2T ojn]A] AEo] T2
o EEOAE Bt o Al 9FE s
wfEoleta AbREch TR A ofF HFHAl(care
labeD)E ERIsk=Alol digh d&o] o] ‘glgt
T (344, 53.8%)= Tk oo g2 yepdet. o
YA Iol A 7Fg ofel Aol tisial HEAE
A}=2o] ALY 34978(40.82%) > “EolUAL &0
EQtF 119%(13.82%) > “=ot=eltt 977(11.35%)
> ‘HALRIY 13695(5.91%) 22 Yergth ¥

66

SAT Ao] R WL 1Y TAE Hos

=

3.2.3. Oe|0] MiZQ AKZ ZEf AL

theu] AFo AFE AHE RARSHY] BASH 2
IHS Figure 30 AAEFACE 2 FAF RSO
A 2 Aot Qe ohjule 108k wlgk
o] 3869(60.3%)°] 7F¢ ok, 1 teorL
109H o g~507ked wwF 2327(36.3%) 2= 1
Ebsiet.

@A ARSI = temle] FRFol dheiA A
gA" 5379(73.16%) > ‘AHEE AHA 1847
(25.07%) > LA 13%(1.77%) &2& e

theju] &2l s W] dis] R 7t
4868(76.4%) 0.2 Std]go] tfe- =A| vehgtt



oM 2f, ZLHOIM CHEE FEo| o5 OEE -S| O0/X

= g 20~500f 92l HES UYL= <

100

a) Price of theiron in use
80 -+

60 -

40 4

20 - I

0+ T T — T

percent(%:)

percent(%)

Less than Less than Less than 500-1  Less than 1
100,000 won  100,000-500,000 million won million to 2
won million won

100

c) Satisfaction with performance of the iron in use
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et with the iron you use

Difficulty controlling the
amount of steam

Temperature control is
poor

Does not completely
remove wrinkles

T T T
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Figure 3. Status of the iron you are currently using: a) Price of the iron in use, b) Type of iron in use,
c) Satisfaction with performance of the iron in use, d) Reasons for dissatisfaction with the

iron you use.
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100 100
a) Type of ironing board in use b) satisfaction with performance of the ironing board in use
80 80 1
g
€ e - 5 607
= ]
g 8
3 E w0
-3
N . N
o | , I 0
Sitting type Stand type  Combined use etc. No
(sit/stand)
et c) Reasons for dissatisfaction

with theironing board you use
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Figure 4. Status of the iron board you are currently using: a)Type of ironing board in use, b) Satisfaction
with performance of the ironing board in use, c¢) Reasons for dissatisfaction with the ironing
board you use.
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Figure 5. Consumer demands for the lIrons: a) Preferred type of irons to purchase, b) Necessity of
control device.
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Table 2. Differences in clothing ironing management behavior according to ironing experience in the military

Cat E Experienced groups Unexperienced groups Pearson
€gol requenc

_ Self 55.8 51.7
Main person Spouse 175 30.3 22 212
responsible for 15.941°
ironing Household helpers 4 0.7 1 1.1
Laundry 53 9.2 21 23.1
Self 187 34.4 17 18.7
i S 57 10.4 9 9.9
roning pouse 10.383°
satisfaction Household helpers 3 1 0 0
Laundry 306 55 65 71.4
Once a day 28 5.1 4 44
' Once a week 260 47.4 25 275
Ironing Once every two weeks 74 13.5 17 18.7 14.270°
frequency
Once a month 149 27.1 38 41.8
etc. 38 6.9 7 7.7
Information Known 106 193 8 8.8
about luxury 5.897°
iron Unknown 443 80.7 83 91.2
Checking Checked 305 55.6 39 42.9
labels before 5.063"
ironing Unchecked 244 44.4 52 57.1
. Yes 523 95.3 82 90.1
Necessity of
temp. control 4.0117
device No 25 4.7 9 9.9
) With course selection 436 79.4 60 65.9
Preferred iron _ 8.138°
to purchase Without course 113 206 31 341 .
selection ' ‘
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Table 3. Differences in clothes ironing management behavior according to age group

20-29 30-39 40-49
Pearson
Category Frequency freque freque freque reque O I
ncy ncy ncy ncy

Self 109.0 681 980 613 | 82.0 | 51.3 | 79.0 | 494
Main person Spouse 9.0 56 | 410 256 | 67.0 | 419 | 79.0 494
responsible 114.060°
for ironing Household helper | 2.0 1.3 1.0 0.6 2.0 1.3 0.0 0.0
Laundry 40.0 | 250 200 125 9.0 5.6 2.0 1.3
Self 440 | 275 500 313 540 338 580 @363
Ironing Spouse 0.0 00 110 69 270 169 280 | 175 51.035°
satisfaction | Household helper ' 0.0 = 00 20 13 10 06 00 00 '
Laundry 116.0 725 970 606 | 780 | 438 740 463
Once a day 9.0 5.6 3.0 1.9 8.0 5.0 120 75
Once a week 53.0 331  70.0 | 438 | 73.0 | 456 89.0 b55.6
lroning 1 Once every wo ', 456 220 138 180 113 260 163  34.906°
frequency weeks
Once a month 59.0 369 | 48.0 | 30.0 51.0 319 290 @181
Etc. 140 88 170 106 100 @ 6.3 4.0 2.5
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Abstract

In this study, we investigate the potential of ChatGPT, which is a generative Al tool, in automating test
case generation. Based on systematic experiments, we analyze the response of ChatGPT to myriad use-case
information structures to obtain insights into its behavior and output. The primary aim is to devise strategies
for harnessing generative Als, such as ChatGPT, in test case generation and broader software testing. The
findings provide clearer understanding into the manner by which Al contributes to test case generation,

thus suggesting a direction for future endeavors in integrating such models into software quality assurance.
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Influence of
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Table 3. Elements of a Prompt and Their Examples

Generate test cases to test the
following use case specification.
The test case should contain the
following information.

Command

Components of | 1. Test conditions
Test Cases to|2. Test data
be generated |3. Expected results

The use case specification is
described below.
[Use case components selected
for each strategy]

Use Case
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Table 4. Generated Test Case of Validate User

. ATM is powered on.
Test . The ATM is connected to the bank.

OGNS 3 Bank customer uses an invalid or
expired card.

1. Invalid or expired ATM card.
. Any PIN.

Test Data

. The ATM fails to validate the user.

. The ATM logs the event including
the reason for the failure (invalid
card).

Generate test cases to test the following
use case specification. The test case should
contain the following information.

1. Test conditions

2. Test data

3. Expected results

The use case specification is described
below.

[Brief description]

This use case describes the typical behavior
of an ATM verifying a user. It involves the
same process no matter what kind of
transaction a bank customer performs.

[Preconditions]

The network connection is active between
the ATM and the bank.

[Postconditions]

1. Successful Completion

If the use case succeeds, the user is
validated and may continue with the specific
transaction.

2. Failure Situation

If the validation fails, the ATM shall log the

event including the reason for the failure.
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Assessment of Dyeability and Thermal Insulation Enhancement of
Silk Fabric Using Iron Oxide
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Abstract

In this study, to develop lightweight clothing for extremely cold conditions, concentration, time,
temperature, and pH-dependent dyeing of silk fabrics using Fe203 nanoparticles is conducted, and the
dyeing characteristics, surface properties, light fastness, and thermal-insulation functionality are evaluated.
The dyeing results show a light red color and red yellowish stains at concentrations of 0.5, 5, 15, 25, and
50g/L, with no increase in dye uptake at 50g/L. Therefore, the optimal dyeing conditions are 60°C for 40
min under pH 5. The light fastness of the dyed fabric shows minimal color difference (1.77) even after
exposure to a UV-C lamp for 900 hours, thus indicating high light fastness. SEM analysis shows Fe203
nanoparticles on the surface of the dyed fabric, with an increase in particle density at higher dye
concentrations. Thermogram analysis of the dyed fabric on a 30°C hot plate shows that the thermal
insulation of the fabric dyed with a concentration of 0.5g/L is better than that of untreated fabric, whereas
the fabrics dyed with concentrations of 5, 15, and 25g/L exhibit improved thermal insulation compared
with that dyed with 0.5g/L. The fabrics dyed with concentrations of 5, 15, and 25g/L show similar thermal
insulation properties. Therefore, silk fabrics dyed with Fe203 nanoparticles exhibit high thermal insulation

and light fastness, thus rendering them suitable for use in combatant personal clothing.
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Table 1. Conditions of dyeing

Concentation (g/L) 0.5, 5, 15, 25, 50

20, 40, 60, 80, 100

20, 40, 60, 80, 100
3,35 4,5 6

Temperature (C)

Times (min)

Hydrogen exponent (pH)
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Figure 1. Effect of dye concentration on the uptake
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with Fe2Os at 60C for 40 minutes at pH 4.
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Figure 7. Color difference(AE) between before and
after UV irradiation.
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Table 4. Thermogram images of the untreated silk
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Conf:ent Temperature | 30C vs
ration average (C) (%)
(a/L)

|f. I

0 26.9 89.6
0.5 26.7 89.2
5 26.3 87.6
15 26.5 87.6
25 26.3 87.6
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This study presents a standard classification of drones weighing 150 kg or less to provide reference for
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Table 2. Summary of the Results of the Survey on Drone Standard Ratings by Weight

Category Survey Restults

* 1kg, 10kg, 2bkg, 150kg

* Most drones used by the military weigh less than bkg
» 7kg is ambiguous as a standard because there is no difference in weight from 10kg

* The minimum class must be reclassified to bkg
* It is appropriate to specify a minimum rating of 2 to 4kg as drones are expected to become

» 2kg is needed considering military tasks and weight criteria of the micro drone should be

Considering the operation of micro-drones, it is necessary to classify them into 3 / 10 / 30 / 100kg

 Considering multiple pieces of mission equipment, 10kg, 15kg, 25kg, and 150kg are appropriate

» A rating system based on the weight of the drone is likely to be a drag on the drone industry

Downward
Standard(7) | Cier and lighter in the future
included
Upward
Standard(1)
Etc@® |

This should be limited to particular purpose classification based on the needs of the group

7 / 10kg should be incorporated if the reason is unclear because of the slight difference in weight
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® Maintainability ® Adaptability

1ZAI4Z 7= g FASHBEA O digt &
A71%, AEAA B B E3F 52 o 429
T I FASHUPZAER 25t €
gafiof qttal qg =] o AA, 15 FUEH
B AE HolgsTol 254=THS 235}
I A= FFE AT AAFTFel 15042 1H

5fol Holzgugaajoltt. £, 2% FolEY

3% 74 d

He 2okl 7423 ofsiel FAEHHFFA
oict. YA, 4F FAIFHHIFAA= HlolEEF
o] 2501%E 2¥3tal 2420 olsidl FUF
HuPFAo|th. 28, 452 TR WIS £F

A AAZY FES R A0 B A7 B3}

96

£ AolstARt 150kg olste] S M W HAL
2 GAES] = & 7180 T s 2
o= Akt

T3 7P1EEEFYY KSW 90000 wEd F
o715 F48(25~150kg), A2F(2~25kg), 24T
(~2kg)o 2 FESIIL U}, £ AFolAE= 25kgH
ojst EEY| #E 57 &R VIS Hr} 1AS}
QTH= AollA KSW 90003 1 WaFde gAs)H
Aok & 5= ok
S F7IEAEATAE 20224 vl 2030
|&des LI HA] k-means YAEES H&
t = A B4 ZE Al Aatol
w2 10kgd/25kgE/150kgHol Foh= =2
o] Brwrl 7P &8 Aoz yehty, B4 7+ F
|31 WHES A S 5E BE 53 2
12 43S Qs 8 FxF o= H44sigith Yot
7} Table 49} o] S8E Wi =20 tigh S84
HY 24, S8 28 D71 AL 52 9AE
A4 AEE Aot EAoI3

(S

N

0

rO

1o

N

-

T

0.
2

jis
il

Table 4. Quantitative Considerations

Military Drone Analysis of An Ecor_10m|c
Drones Analysis of
K-means ) _ : _
Clusterin Requirements in | Increasing Unit
Resunsg the Army by | Cost of Parts by
Weight Weight
| Survey |

oje}t o] RIT- HE = 490 Hiet F444 &
o 7le- A wEelM e i 24 2dRE
FYotol & 3270l 2A AnE =EoKirh 19
A vlE=R 2030 71Ed=ollA AlAE AT
A7l 10kgw/25kgw/150kgms AROE &
71& Aol ol 29l S Stol B
7o FE B2 vT 24 H U8 =20 gt
7HQl 2SAHY 24 29 EUR dkgde
7¥skal 7]1& 10kgee 12kgdHo =2 2SI
e STE 75 D71 A8 242

=
Z
=
e
3
=
(9]



olZE 9, 9T A CE BESES Y3t 160kg Ol3t ZYY C2 BHE 53 28 JIF Mot <

ol 71& 4kg& 3.5kgC & 313F 23 T A dAE Clustering @ 1810 Artificial Neural Network
AA Ao -] gefst 9i1S A& sH/E4 S ThSsh HhHEo] oy, Aol iy HEd

ato] Hgatict. BE3hE dlojel7t AgHHo]7] o] EX%t 719
S A8 AlRtE L 5= 1Y) BB SHE AkE]
3.1. K-means 34 SHAEHY &N = gEst Z87) 9ol wet Figure 13 Zo]

K-means Clusteringg ARESIETHO]. ZEAH
ojgis 2030 71EATOIAE 7] HigE =2 240l FojAl flojEEe] S4& A Hio]
29 71748 Wz 4 Ea} 2ES NS £ F AYE Aokl o] A9 fEd ¢ Sl oi%
Aslal o] B3l 35 ERE E HE AFEH 2 2= A7)
et Ad5= AlRISIATHG]. WA, Hlolg &4 Ax} S(A) 7Ied= HHelSEF 7IE] =
£ "o Je] 0|1 9l KDD(Knowledge £l Hidt 2HAHT 24e &3 56 S
Discovery in Database) HZ& $7g5}o] to] T Soe EE0I & 5 B8 599 £Xk
EE A5k ot & 58 48 71719] HlolH 7F AR G99 A FHE o5 EUESIsH]
544 AA Hol" 5 4 7Hset Hiole= ARt AARE Ao 1 E20| A[Pohe 5o/ LED
AU Zolgk= wdsto] 79 KDD H4lE HA [AESE 913 A AR E 5 QU o= 9FF

—

1:1H=i o
O{N Y

sto] dloleinlold WA YTelEe AgT B HIE AR G w5 IASRE Tfste]l &
Al olgt AR7} Heto]| o5t BAL =180 S ANE, BAE 52 7IedoE FElE &
2 2gstozy golg B4 S JfAstEeS 89 EHECE AR Z o= Brlsigith EI 5
Sk E dolElmleldg A% duElEEL A FE 5E HE 59 AU Qe Ao AN

T8y 7|Hke] i Ql WPHQIl Decision Tree, % 10kgd/25kgs/150kgs EE S & AT
H| A =5k 7|9ke] fEA Q] ¥Rl K-means o] HxHoAt AR oz Aoitt obd AFENE

ety Performance 5 5
Start ——— | requiremens Technical analysis Data availability
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Movements No End
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Distance of objects
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L v (10kg) anti-terrorist unmanned aerial vehicle, information-
Grouping based on

minimum distance gathering drones, site inspection drones etc.

v’ (25kg) broadcasting drones, drone for lighting,
K-menas Cluster analysis v Coast Guard drones, base Surveillance drones,
v Coast supporting drones etc.

v (150kg) ammunition-carrying drones, small UAVs for

disaster management etc.

Figure 1. Result of Data Analyzed by K-means Clustering®)
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Table 5. Drones in the ROK Army
* unit: kg
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Figure 3. K-means Clustering of Civil Drones
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Figure 4. Estimated Cost and Drone Weight

AF7H] & 320 2A SFE =8 BE 55
B e mEe PR B e AuEgT o
T2 HFH R 3.5kgd/12kgH/25kgH/150kg
e EE BE 3T 58 VIeeR dggemA
T A& =8 BEIE AT Y] SEEHES A
o ol #9 28 3 Ae, 121 FAA
= Rt At AT 2] EAQl BE
o}, 553k ALst g A% A dFE ARk A

>,

ot
ok
38,

¢
o
]
v

ol

al
gE5S 283 S92HTY 24 S &8sl F
FE EE BE 5 i e ARl =&,
KSW 9000 ¥&A419] 38 £57 7%, T3y
A2 W 2R 2534 45 71
S AP EAFOIE Eolal FUT B
71&2 EEEA] okt 2 L] E2o] vt AE
T2 BE01E Rt 53 EE 1R SH ER VIS

O] AltYE mFolE ), A7te] F23 W, ol

% o

100

e e Aol=RE 7|0g A= deEr;.

EE9 BEs) Ads) S50k FA0 EetEol
U A82 =8 BESNE 243 48] flsiA
€ AR FEERESE VA B E9E0
7Ee WA 150kg olste] Rl 48 &
2 AAE Wz oudt FHol 71 ®ol &
ZEo] IEAE 245t olE S5ERES] 7=
2 ARkt vobrh 220 282 oA g7 A
siMe BE A8 Al TS Haol] AT Y
Foz HIsh= Zo] HEsPrlo] S2AHT 24
PHES A A8t AFsilth B3 =Ed
23¥gholl diet A5 A= FHE A3) Hdlolw
T S/l OE FE @ 57 & 24 59 F
7tATFE B3 ARE =ESIQI wE 2 AT
+ BE0eF BEdlete v Aot WS st
2 23 7 0e 7S Eirke Aol 2 <ot

ATk,

4. ZE Z M|

APYAT A9E 7|22 10kgT/25keF/150kg &
w2 89, 2= T s A8 =2

II Analuzing In progress
Engineering Verification
(CLOUD & PARETO FRONT
[l 35712725/ 15010
Unit cost(of components)
based economic analysis
B 2112125/ 15000
For the use of combat unit under
abrigade class
10125/ 1509 & emeans Clsteranyis

Data borrowed from
Korea Research In
defense Technology

Figure 5. A Study on the Standard Classification
Criteria of Drones by Weight



o1z 2, 2z

#g CE BESIE 98t 150kg 013 TY CE BE 53 £R JIE MY <

HE 0 B4 2 058 SR gt 2eaE
24 WIS A1 g 5 19 A e
10kg2S 12kgR o8 2AsIG). 3TARE Ha

laed 71+4 BAR B48S B9l V1€ dkeFS
3.5kgg o= olgF 2ok

2 d7s SES dlolH R Agt 9 v(R)7}
THH#)o] B3l = 150kg oJete] BE =20
Q1 S AHTY EAo] XWIHX] ‘BIO |

B 2HAIA 5.”%} ,«% | F3h= E?__rﬂ/ Ags
FE3fet A 7MsT Ao wE) ot A
] NEokE ff5] 5 AlEAdo] ghEE 2t o
O[ElE 7IHto = tofet oM AT 2Ae &
a7} k. g =0 Table 7ﬂr o] =2 s}
A Z27W(CLOUD)S B-g3lo] ARG &9

lin}

N
|

f% 97452l 69 4%, Urae Ao
cEe| BE 23] U2 FY U3 FEIAE

S EI;A 7]_,___§ o]— = _47(42]. qu]
R A% 5& F&si0] A7 Bas} ALk,

S PARETO FRONTY) 7|$H& &-gs}o] ¥ 71%1
AR vie] HA| S, Y] 85 5 ool wt
gEe A GRS A6k HPSE, A
SARE 5 8 vd 445 9 7S] S, 1= A
@7t 59 gt B it HEE 2A
E‘*—'}, q-ﬂxﬂ _7}5]%4/974] /\aﬂ u.] % Ex4 _;,g]ﬂg__

B9S2 3908 B2 53 $59 7124RE o5

= ==

FN of

9) EARPt TR0 SiE Ol U2 Ee o,

O TR HRIE Lefoks it &85

Table 7. A Study on the Advancement of Research
Using Quantitative Techniques

Cloud optiml anay:

Quadcopter (N_=4)
65
st round
B 2nd round
¢ 3rd round *
55 v
©  4th round 0 Fat
B 5Ll o snrouna - ot
= +
+
24 & o
L w ° o
= . @, .
] + " =
S 35 8 S Case: Hexacopter (N, =6)
Y . °
g H,o g +  1stround
- *  2nd round #
25 \pavf" “ é‘ “ 811 o 3dround ERY )
Qwﬁj" ®  4th round
2 g CR 5th round -
15 e 2
%5 o6 o7 o8 oo 1 'S,tsw <
Ob),: Hovering tinf® (H F’ T
5, wed
it 3
== S+ 2
g o
Rat
o
3 i, 90
O
A
o, e, ! 1 ! t
05 08 07 08 09 1 11 12 13 14
Obj, : Hovering time (Hr)
X125
(=Blnm |_'I

[l European Parliament, https://www.europarl.europa.
eu/thinktank/en/document/EPRS_BRI(2019)642230.
2019, 8, 10

Yoo Kyung Ro, “US-China Drone Wars: Standard

Competitions  for Technology, Discourse, and
Institution”, Korean Journal of International Relations,

61(2), pp. 81-123, 2021.

Hyung-Gon Ryu, “A Study on the Improvement Plan
of Korea Defense Standardization”, Journal of the
Korea Institute of Military Science and Technology,

18(4), pp. 459-468, 2015.
3 UNMANNED SYSTEMS ROADMAP 2007-2032, U.S.

ol HES H3ton BEoH= W

101



THIEEATEX] Vol 6 No. 1 : 92-102, Jun. 2024

102

Department of Defense, 2007.

Unmanned Systems Integrated Roadmap FY 2017-2042,
U.S. Department of Defense, 2018.

National defense technical strategy 2030: DRONE,
Korea Research Institute for defense Technology
planning and advancement, 2022.

Kwon, G. D., Lee, M. G., “Optimal Classification and
Allocation Model for Standardization of Common
platform for Unmanned Aircraft”, Journal of the
Aviation Management Society Of Korea, 19(3), pp.
127-141, 2021.

Soohun Oh, Minwoo Kim, Hyeongseok Kim, Daejin
Lim, Kwanjung Yee, Dongmin Kim, “The Solution
Development for Performance Analysis and Optimal
Design of Multicopter-type Small Drones”, 2020
International Conference on Unmanned Aircraft
Systems(ICUAS), pp. 975-982, 2020.



FUEHAAL=E Vol. 6 No. 1 : 103-109, Jun. 2024 https://doi.org/10.23199/jdgs.2024.6.1.010 <

ClajL| Ols CIX SAISLE SEA ISSN 2671-4744(Print)
= EI o= -|-|°|_|' HI I—I-—'— 5 12} %!-T ISSN 2671-9673(Online)
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Assistant Professor, Dept. of Electronic Engineering,
Kumoh National Institute of Technology

Abstract

The activation function significantly affects the performance of neural networks. Among the numerous
functions, the Rectified Linear Unit(ReLU) is widely used in many deep learning applications owing to its
simplicity and performance. This study proposes a new nonlinear activation function derived from
logarithmic and hyperbolic tangent functions. It exhibits the following distinct characteristics: 1) If the input
is greater than 0, then the output is the same as the input, 2) if the input is approximately 0, then the
output exhibits non-linear characteristics, and 3) if the input is negative infinity, then the output has a
value of approximately zero. Simulation results show that the proposed activation function surpasses the
ReLU, Mish, and Power Function Linear Units in terms of classification accuracy. In particular, when applied

to the CIFAR-10 classification using the VGG19 network, it increases the accuracy by approximately 1%.
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Abstract

Temperature measurement methods can be categorized into contact and non-contact methods. In contact
methods, thermocouples are primarily used, whereas in non-contact methods, temperature is derived by
measuring the spectroscopic signal emitted from an object. For temperature measurements using
thermocouples, a simple configuration is possible but limitations exist, such as data disturbance and
durability caused by high temperatures. In particular, in supersonic flows and high-temperature combustion
environments, measurements using thermocouples are almost impossible because of the generation of shock
waves and the flame temperature. Therefore, in this study, spectroscopes and lenses are constructed, and

the temperature of methane flame with respect to the oxidizer is measured.
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Table 3. Condition of Experiments

Equiv. CH4 Oxidizer
Ratio (LPM) (LPM)
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Figure 7. Experimental Results of Thermocouple
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Table 4. Thermocouple Experiments Results of
Equiv. 1
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Abstract

The aim of this study is to evaluate and select the most appropriate test methods for assessing the
goodness of fit of aerospace material property data. Obtaining airworthiness certification is critical for
ensuring aircraft operational use, and statistical analysis is crucial for verifying material properties through
testing. The specimens selected to represent the material population must account for the diversity arising
from production processes and exhibit the inherent variability, which may affect the material behavior.
By employing these specimens, standardized tests are conducted, followed by statistical analyses to
determine the material allowables. These allowables are integral to aircraft design because they significantly
affect both performance and quality. Consequently, selecting the correct distribution for data analysis is
crucial as it improves the modeling of material allowables and thus the overall reliability. Furthermore, this
study can benefit the aerospace industry by offering comprehensive insights into material development,

which can enhance quality and foster deeper understanding regarding material property data.
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30 173.3 1535  157.1  1568.7 | 143.3
99 166.6 161.9 | 1459
100 168.,5 161.9 | 1459
299 169.5 | 153.8
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Latency Evaluation of Two—Step Random Access Based on
Preamble Usage in 5G System
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Abstract

In this study, we numerically evaluate the delay time characteristics of a two-step random access (RA)
process proposed in the 5G standard. The 5G RA process comprises two RA stages, i.e., if the MsgA process
fails a certain number of times in the two-step RA process, then it proceeds to the four-step RA process.
Whereas the latency of the two-step RA is investigated more frequently compared with the four-step RA,
the combination of two- and four-step RA operations has not been investigated. Therefore, in this study,
we design a delay time analysis model by introducing the cumulative number of failures as an analysis
parameter in a 5G two-step RA process. The 5G RA process uses 64 preambles to mitigate the RA collision
probability. We evaluate the performance of the combined 5G RA process via two approaches, i.e., sharing
64 preambles and separating the preambles between two- and four-step RA processes. Results show that
the preamble sharing method exhibits better delay time characteristics than the preamble separation
method in the combined 5G RA process.
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Abstract

Early warning radars for monitoring a country's mountainous regions are installed in close proximity to
minimize the area obstructed by mountainous regions. A radar installation environment in close proximity
causes mutual interference within the same platform. Such mutual interference affects the operation of
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Abstract

A Defense Quality Management System(DQMS) is introduced to improve the quality assurance capability
of defense industries and effectively conduct the government's quality assurance activities. However, to
maintain the certification, many defense companies perform minimal activities, such as certification
examinations and submission of corrective measures for nonconformity. In 2021, the Defense Agency for
Technology and Quality developed a quantitative evaluation model for the DQMS to induce self-rescue

efforts by companies and institutionalize them.

In this study, practical methods for improving the quantitative evaluation model of a DQMS are proposed
based on field application results. The developed quantitative evaluation model is applied to 20 DQMS
certified defense companies and the results are analyzed. The proposed practical improvement methods
include reducing the number of evaluation items, designing documentation forms for preparing an audit,

and imposing strict qualifications to the auditors.

The DQMS quantitative evaluation model is expected to be stably institutionalized, thereby improving

the quality-management system of defense companies and the quality of their products.
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Table 1. Maturity evaluation items and contents [2]

m Evaluation items Evaluation Details

Process definition V' Is the process/activity defined?

Interaction V' Is the process sequence/interaction systematic?

V' Is there a performance indicator for monitoring and measuring processes/

Performance Indicators o
activities?

Plan . . V' Is there a performance indicator to monitor whether the process/
Efficiency Indicator ST .
activity is efficient?

v Are the risks and opportunities related to the work determined?
V' Is there an action plan to address risks/opportunities?

Risks/Opportunities

Goal achievement plan |V Is there an action plan for achieving the goal?

Results of execution |+ Is there an execution result?

Do . V' Is there a job that runs at a level that exceeds the requirements?
Execution Level/Range .
V' Does scope consider stakeholders as well as customers?

Monitoring/Measurin . -
t anga/lysis o/ V" Do you monitor, measure, and analyze activity outcomes?
Check
/Action v Review and improve performance indicators and performance?
Review and Improve |V Are the results of the action linked to improvements in the system/
process/procedure?
Improve- Deixgpos\’;;ar:(;:tof V' Does execution performance demonstrate improvement?
ment

Comparison of competitors | v~ What is the level of performance compared to competitors?

Table 2. Rating table of quantitative evaluation model [2]

Category Level 5 Level 4 Level 3 Level 2 Level 1
(Excellent) (Good) (Neutral) (Not bad) (Bad)

Maturity 520 & above 519 ~ 440 439 ~ 360 359 ~ 280 280 & under
Operational | /4 ¢ Jhove | 339 ~ 280 279 ~ 220 219 ~ 160 | 160 & under
Performance

Total 860 & above 859 ~ 720 719 ~ 580 579 ~ 440 440 & under
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Table 3. Results of quantitative evaluation for 20 companies selected

Company Category of Number of | Company Maturity Operational
. . Total Score
Name Business Employees Size Level Performance
A 408

1 machinery/metal Medium 327.7 292.0 619.7
2 B electrical/electronic 115 Small 373.8 394.1 767.9
3 C electrical/electronic 84 Small 342.7 345.1 687.9
4 D machinery/metal 57 Small 363.9 287.9 651.8
5 E electrical/electronic 16 Small 288.0 289.0 577.0
6 F food 82 Small 330.0 323.6 653.6
7 G machinery/metal 38 Small 333.3 263.5 596.8
8 H chemical 135 Small 346.8 330.0 676.8
9 | chemical 937 Medium 360.1 301.0 661.1
10 J machinery/metal 149 Small 338.7 351.3 690.0
11 K electrical/electronic 99 Small 362.8 272.5 635.3
12 L food 442 Medium 302.9 306.3 609.2
13 M electrical/electronic 125 Small 358.0 268.8 626.7
14 N machinery/metal 125 Small 331.4 263.5 594.9
15 0 electrical/electronic 219 Small 386.9 297.9 684.8
16 P chemical 333 Medium 383.9 332.9 716.8
17 Q machinery/metal 54 Small 314.2 336.8 651.0
18 R machinery/metal 74 Small 387.3 315.0 702.3
19 S electrical/electronic 57 Small 380.4 314.2 694.6
20 T electrical/electronic 12 Small 339.7 N/A 339.7
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Table 4. Summary of quantitative evaluation results of field application

Classification Lol L] o 20l Lot kot | Average
(Excellent) (Good) (Neutral) (Not bad) (Bad) g

Criteria | 520 & above  519~440 439~360 359~280 280 & under 347.6
Maturity
Company 0 0 8 12 0 -
Number
) Criteria | 340 & above 339~280 279~220 219~160 160 & under 294.3
Operational
Performance | Company 3 12 4 0 0 _
Number
Total Criteria | 860 & above  859~720 719~580 579~440 | 440 & under| 641.9
ota
Score Company 0 1 17 1 0 _
Number
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Table 5. Numbers of non-conformance report(2018~2021) and the related maturity evaluation item

Criteria of DQMS | Number of NCR Criteria of Maturity Evaluation Maturity
Evaluation

1.1 Understanding the Organization and Its Context

T 347k 57 vjake] Rago] wAsA) g a7

ol B,

1.2 Understanding the Needs and Expectations of

4.2 33 Interested Parties O
4.4 103 1.3 Quality Management System and Its Processes O
5.1 1 2.1 Leadership and Commitment X
52 2.2 Policy X
5.3 2.3 Organizational Roles, Responsibilities, and Authorities X
5.4 53 2.4 Ethical Management O
6.1 135 3.1 Actions to Address Risks and Opportunities O
2:23 54 3.2 Quality Objectives and Planning to Achieve Them O
7.1 138 4.1 Resources(Infrastructure, Work Environment) O
7.2 101 4.2 Competency/Eligibility(People, Training) O
7.3 L

i 8 4.3 Communication X
7.5 93 4.4 Documented Information O
8.1 105 5.1 Operational Planning and Control O
8.2 30 5.2 Requirements for Products and Services O
8.3 25 5.3 Design and Development of Products and Services O
8.4 76 5.4 Control of Externally Provided Processes O
8.5 241 5.5 Production O
8.6 2 5.6 Inspection & Test X
8.7 21 5.7 Control of Nonconforming Outputs X
9.1 70 6.1 Monitoring, Measurement, Analysis, and Evaluation O
9.2 64 6.2 Internal Audit O
9.3 53 6.3 Management Review O
101 10 7.2 Continual Improvement X
10.3

10.2 107 7.1 Nonconformity and Corrective Action O
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Table 6. Assessment form for operational performance

Classification Prewous year Current year Documentary
Evidence ©

Non-defense
@ Sales Defense won
Manage-
ment Total won
Perfor- Non-defense won
mance ® Operating profit Defense won
Total won
(® Delivered Product Defect Rate PPM
©@ User Compliance Rate %
(external)
Customer | ® Delivery Compliance Rate %
® On-Time Action Rate %
' (D Development Target Achievement Rate %
(internal) ® Development Schedule Compliance Rate %
Develop-
ment (O Development Cost Target Achievement o
Rate °
@ Process Defect Rate PPM
® Finished Product Defective Percentage %
(internal) | © Productivity %
Production | ® Cycle Time minute
@ UPH(Unit per Hour) UHP
(® Manufacturing Cost Improvement rate %
® Supply(parts, etc.) defect rate PPM
® Supply(parts, raw materials, etc.) defect o
) rate °
(internal) .
Purchase | @ Supply(parts, raw materials, etc.) Number case
of line interruptions
© Supply(parts/raw materials, etc.) cost o
improvement rate °
@ Ethical management case

<ol Farg

5 =S Pk
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01% AR4tAo] w2t Table 63} Table 79 %34

3 Grh A d 2 39S EEoto U

AP 2 &

571901
FASSIL, A olE AE-IA”

oM WY 4 Y MGG,

4.3. X Gt dAE N 23 JHM ot
A @ 28 B A3 242 E9 ATE I
7} AAMel| wet AL B7E BRETE Zo|7t L=
2 RIS, ol A Bt 71 B A%
°l Ailo] JFe 7IAe AR siMEn HgH
Bt A ATA g7 Aol A B

161



FYUEEARL=T Vol. 6 No. 1 : 152-164, Jun. 2024

Table 7. Writing instructions for operational performance assessment form

[ Writing instructions ]
®/® : [[Required] Enter indicators separated by when they are aggregated
(e.g., data scheduled to be aggregated at the end of the current year are entered in the previous year)

. [Required] Attach evidence of entered data and enter file name (e.g., sales.xIsx)

. [Option] Amount of revenue from sales of goods or provision of services

. [Option] Gross profit of sales minus sales and general management expenses
(Calculation: Gross Revenue — Sales Cost — Management Cost)

. [Requirement] Defect rate found in product delivered to customer
(Calculation formula: Delivered product defect rate = Number of delivered products x 10"6)

. [Requirement] Number of user complaints raised compared to the shipped product
(Calculation: Number of user complaints -~ Number of product shipments x 100)

. [Requirement] Product shipment completion rate within the payment deadline agreed or modified by the contract
(Calculation formula: Number of delivery compliance (early + on-time - delay) + Total number of deliveries x 100)

. [Requirement] Whether the customer's request (contract review, non—conforming corrective action reply, production
status, etc.) has completed the action within the deadline
(Calculation: Number of delays in customer requests + Total number of customer requests x 100)

. [Required — including design/development] Rate of achievement of the organization's target design development
(Calculation formula: Number of completed developments + Total planned developments x 100)

® : [Required — when including design/development] The organization's target compliance with the design development

schedule

(Calculation formula: Number of developments completed in the schedule +— Total planned developments x 100)
@ : [Option] Target attainment rate of planned cost as development cost

(Calculation formula: Cost used for development -+ Total cost allocated for development x 100)

@ : [Requirement] Percentage of defective products produced through process inspection among production quantities
(Calculation formula: Number of defective products that occurred during the process <+ Total number of products
produced in each process x 10"6)

. [Required] Percentage of defective products generated after final inspection among production quantities
(Calculation formula: Number of defective products that occurred during the final inspection + Total number of
products that performed the final inspection x 100)

. [Option] The ratio of output to production of the product (Calculation formula: Output = Input x 100)

. [Option] The beginning of the productthe time it takes to complete from the last process
(Calculation formula: (Material/Material) Production input date — (Product) Final shipment inspection date)

- [Option] Output per unit hour
(Calculation formula: Total number of products produced = Total time spent in production (person X time)

. [Option] The total amount of materials, labor, and expenses incurred during the manufacturing process
(Calculation formula: (Previous year's manufacturing cost rate — this year's manufacturing cost rate) + Previous
year's manufacturing cost rate)

. [Required] Defect rate found in products received by subcontractor
(Calculation formula: Number of defective products in stock <+ Total number of products in stock x 10"6)

@ : [Required] The rate of completion of warehousing of products within the payment deadline agreed or changed
by the contract
(Calculation formula: Number of compliance with delivery (early + on-time - delay) <+ Total number of
warehousing x 100)

. [Option] Number of line interruptions for our company due to suppliers® supplies

. [Option] Cost improvement rate due to subcontractor production
(Calculation formula: (Contract amount for the previous year — Contract amount for this year) = Contract amount
for this year x 100
X Cost improvement rate is also reflected by switching from direct production to outsourcing production

@ : [Required] Number of violations such as solicitation, non-compliance with laws, forgery/modification, etc

© © © © o @e

©@ © © 066 6

® ®©
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Table 8. Criteria for qualifying examiners for quantitative evaluation of DQMS

Classification Academic/Training/Qualification

* DOMS Auditor

* DOMS Examiner's Evaluation score of 80 or

Auditor higher
* Quantitative Evaluation Examiner Training ¢ Quantitative
Completed
Auditor [Education/training/self-sufficiency of judges]
Leader higher
Verification
Auditor

certification team

* Participate in DOQMS certification review at
least 10 times

* Attend quantitative evaluation at least twice

evaluation  Field admission

evaluation completed

[Securing experience as a judgel

* DOMS Examiner's evaluation score of 90 or|* Quantitative evaluation report evaluation

completed

A person who meets the educational background/training/qualification/career requirements of
the head of the quantitative evaluation review team and is appointed by the head of the quality

* The quantitative evaluation examiner's curriculum should include understanding of quantitative evaluation,
understanding of maturity evaluation, understanding of operational performance evaluation, and simulation of

guantitative evaluation.

* Quantitative assessment examiners must participate in the quantitative assessment examiner's workshop

twice a year (first half and second half).

* The quantitative evaluation examiner shall conduct an annual evaluation of educational background/training/
qualification/career, and shall suspend his/her qualification as a quantitative evaluation examiner if he/she

fails to meet the items.
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Cause analysis and improvement measures for optical communication
outage of wire—guided underwater guidance weapon
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Abstract

This study aims to solve the quality problem of communication outage identified after performing a wet
test. Based on an analysis performed using the OTDR method and an image of an optical connector section,
the cause of the problem is attributed to impurities penetrating the A/B-spool optical connector during
the wet test, which adhere to the contacting surface as they dry. Therefore, an improved method for

applying an index-matching gel to the contact surface is derived to prevent the penetration of impurities.

The result of repeated flooding tests show a failure rate of 12.5% in a sample without any improvement
measures, whereas no single failure is identified in a sample with improvement measures, thereby proving
the effectiveness of the improvement measure. Furthermore, by analyzing the components of the adhered

impurities, the cause is confirmed to be the adherence of salt to the core of the optic fiber cable.

keywords : Wire-guided Underwater Guidance Weapon, Optical Communication, Optical Wire Spool,
Optical Connector, Index Matching Gel
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Figure 7. The configuration of A/B-Spool Optical
connector in the protection tube [a] having
no curvature and [b] having curvature
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Figure 8. The configuration of A/B-Spool Optical
connector

Table 1. Physical properties of A/B-Spool Optical
connector

Center of

Mass | Volume |Outer diameter
(9) (mm?®) (Max)(mm) gravity(mm)

292 101737 ©50 (110,022 0)

olefet WA A/B-Spoole] HAEI|E W 72
2 W] SAshe Figure 99k 2ol A Al
B A9E], A/B AdEle] AU ool 2e
2g3for g

Connection
thread part

@ A point of Applying the O-Ring

Figure 9. The O-ring application location to change
waterproof structure
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TA47) 4T 594 54 47 Figure 102
Table 22 Ao}

Figure 10. The configuration of A/B-Spool Optical
connector(After applying waterproof
structure)

Table 2. Physical properties of A/B-Spool Optical
connector(After applying waterproof

structure)
Mass | Volume | Outer diameter Center of
((6)) (mm®) (Max)(mm) gravity(mm)
(5.07, -0.47,
6.37 | 2294.92 @ 8.0 ~0.31)
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Figure 11. The concept drawing and picture of
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Table 3. Sample No.1 ~ No.4 conditions for
reconstruction test and verification test

| Catogory | No1 | No2 | No3 | Nod |

Applying
index X X 0 0
matching gel
Flooding 0 ] 0 0
To reconstruct To verify the
Purpose communication improvement
outage measure
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Applying
index
matching gel
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Figure 13. Comparison pictures of B connector
section between sample No.1 and
sample No.3 of test number #8
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Figure 14. Comparison SEM-EDS results of B connector section between [a] sample No.1 and [b]

sample No.3 of test number #8
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Table 4. The result of reconstruction test and verification test

Sample No.4

BEF 0.245 0265 0041 0026 0194 0072 0154  0.013
# AFT 0282 0270 0035 0026 0101 0103 0074 0.051
BEF 0.103  0.160 0.186 = 0.146 = 0.184 0.083 = 0.304 | 0.251
" AFT 0.112 0139 0228 0129 0085 0088 0254 0.230
BEF 0.166 = 0.142 0121 0084 0137 0.083 0159 @ 0.134
# AFT 0.029 0.027 0177 0207 0133 0134 0114  0.131
BEF 0.264 0303 0278 0311 0169 0023 0.03 | 0.031
Cfgst:d # AFT 0298 0252 0306 0276 0100 0.080 0.073 @ 0.015
(dB) " BEF 0.111 | 0154 0309 0252 0147 0109 0343  0.205
AFT 0.090 0186 0233 0293 0135 0115 0316 @ 0.258
BEF 0.183 = 0252 0188  0.183  0.103 0.035 0295 @ 0.167
#0 AFT 0.169 = 0245 0181 0155 0.147 0060 0244 = 0.189
BEF 0.061 = 0.025 | 0170 0.047 | 0.168 = 0.168 | 0.353 = 0.283
" AFT 0.201 = 0.036 | Outage Outage | 0.227 0.067 | 0.378 = 0.224
v BEF 0.143 | 0222 | 0233 0235 | 0.061 0.066 | 0.267 @ 0.288
AFT 1512 1173 | 0201 0176 | 0.067 0.038 | 0.293 = 0.252
Failure rate 12.5% (2/16) 0.0% (0/16)
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Management of Counterfeit Electronic Components of Weapon
Systems Based on AS6171
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Abstract

The application of electric and electronic components in high level weapon systems has increased. The
functions of electronic components have become more advanced and their reliability has become more
difficult to verify because of the complexity of the supply chain. In particular, counterfeit electronic
components can result in catastrophic consequences when used in military fields, critical infrastructures,
automobiles, and medicine. In this study, cases of counterfeit electronic components and state-of-the-art
technologies are surveyed and analyzed to avoid and manage counterfeits. International cooperation is
required to manage the electronic-component supply chain. We propose an efficient management system
for counterfeit electronic components that includes human resources, facilities, and information
infrastructure. As electronic components are distributed throughout the international supply chain, they
must be managed and tested in accordance with international standards. A procedure for testing electronic
components based on SAE AS6171 is proposed.
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Figure 1. Taxonomy of counterfeit types
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Table 1. Tests of AS6171

Standards

AS6171/2 | External Visual Inspection

AS6171/3 | X-Ray Fluorescence

AS6171/4 | Delid/Decapsulation

AS6171/5 | X-ray Imaging

AS6171/6 | Acoustic Microscopy

AS6171/7 | Electrical Test

AS6171/8 | Raman Spectroscopy

AS6171/9 | Fourier Transform Infrared Spectroscopy
AS6171/10 | Thermogravimetric Analysis
AS6171/11 | Design Recovery
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Table 2. Counterfeit parts test and inspection standards, test and inspection equipment and auxiliary equipment

AS6171/2 Digital optics/scaning electron lon Sputte, Cutter, Polishing, Water supply, Drainage
microscopy device, Air compressor
AS6171/3 | ED-X-ray fluorescence spectroscopy | Independent Lab., Air compressor
AS6171/4 | Delid/Decapsulation Device Ventilation device, waste collection, Air compressor
4 ASB171/5 X-ray diffraction analyzer Independent Lab, Air compressor, Dedicated
specimen storage stand
5 | AS6171/6  Acoustic microscope Water supply, Drainage device, Waste collector
Air compressor
. . . ESD prevention equipment, UPS, Air compressor
6 | AS6171/7 | Electrical function test device DMM. Chip Mount
Air compressor, Independent analysis table
7| ASB171/8 | Raman spectroscopy (vibration, interference avoidance)
8 | AS6171/9 | Fourier transform infrared spectroscopy A|‘r compressor, Independgnt analysis table
(vibration, interference avoidance)
9 | AS6171/10 Thermogravimetric analyzer A|.r compressor, Independgnt analysis table
(vibration, interference avoidance)
Design recovery .
10 | AS6171/11 Delid/Decapsulation Device Ventilator/balance table
g MHSlel AS6171 BE AFANSH REst AW Wt 9w, @4 U7 DBSE, 123 AlE
SE gt YEREEC APAN A A YT BN 99 B4 21 WAE etk duk AR
), PAF B4, 24 9 DBSHE TR A EE FRA S, AGEAL 23718014 A4
Parts Receipt for Testing Inspection Analysis ReportDB
Receiving Parts " Check test sample LOT —] Write report / review
E Applications/inspection items i —E Same samples with requester E E Conformity/non-conformity
S ——— 1 L ——— L) S ——
] I Feedback l-
name/mani?:t:tptjfer/numbers Classify inspection items Upload results
E Data sheet i E select inspection items i E Assign product ID i
L ——— ] S ———— 4 S —— ]
T 'l T
: :
Classify of Inspections analysis » Inspection/Analysis je— Send report / disposition
{ putos | i | Inspect/analysis counterfeit | | Manufacturer/Requester |
e —— ] ____________ 4 . 1 ____________ 1 S —— 4
—{ Confirm samples/ classify test |— Handle samples after testing
ettt 1 e ]
! Selection / delivery in charge E H Return/Disposal/Storage H
L s |

Figure 2. Test procedure of counterfeiter parts.
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