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ABSTRACT

Purpose: The purpose of this paper is to design an integrated informatization system that can manage quality &
KPI by integrating management systems in the aerospace and defense industry, and study the effect on KPI when
applied to related companies.

Methods: The 7 management systems required for integration in the AS&D industry were studied, and an empirical
analysis was conducted for H company in South Korea for the application of e-QMS integrated informatization &
KPI system based on security environment and open quality.

Results: The results of this study were analyzed to have an effect on the improvement of customer satisfaction
and the positive improvement of quality failure cost in the aerospace and defense industry. And it was analyzed
that it works to continuously comply with ethical management and environmental laws and prevent safety accidents.
Conclusion: The greatest significance of this study is that it attempted to build an e-QMS integrated system in
the aerospace and defense industry. Considering that the case of integrated management system and integrated
operation of KPI in related industries has not been introduced in the existing literature, the results of this study
will be shared as a meaningful preceding study in the era of digital quality information. In addition, the fact that
the open—quality quality innovation methodology emphasizing measurement(M), tracking(T), and connection(C) was
actually applied in an AS&D company and its effectiveness was objectively proven. It is expected that it will be
a good paper for follow-up research.
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Figure 1. Management System Common Framework Annex SL Structure
oleg 25 HF O R ISO 9001: 20159 F8 /A wi7dL Wstsh= AlAll =&kl vE B IAI =R
el tigk dedo] Az HATh gl FEH AFAEE] Y HaE et AN ofsfef S
s g 714538 9 Aola N2 A E0] ofdl] GARIZEY] EH ek s 3} 4+ A7e] Gapol galE o] A #nt
o g FHA JBL WA Aow At Ak,
Table 1. Management system required in the field of aerospace and defense
No | Year | Management System |Latest Standard| Abb. | Application Division Area Org.
1 | 1987 Quality Management 150 9001: QMS General Quality International | ISO
System 2015
2 | 1996 Environmental 150 14001: EMS General | Environment | International | ISO
Management System 2015
Defense Quality KDS 0050- .
3 | 1998 Management System | 9000-5: 2020 DQMS | Defense Quality Korea DTaQ
4 11999 Aerospace Quality AS 9100D: AQMS | Aerospace Quality International | TAQG
Management System 2016
Aerospace .
5 | 2003 | Maintenance Quality AS 9110C: AQMS Aerospace | Maintenance | International | [AQG
2016 (MRO)
Management System
6 | 2006 Productivity - PMS General | Productivity Korea KPC
Management System
Health and Safety ISO 45001: Safety and .
7 | 2018 Management System 92018 OHSMS | General Health International | ISO

#*Abb.: Abbreviation / Org.: Organization / MRO: Maintenance Repair and Operation
ISO: International Standardization Organization / DTaQ: Defense Agency for Technology and Quality
IAQG: International Aerospace Quality Group / KPC: Korea Productivity Center
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Table 2. Summary of Open Quality Research Results

Item Research performance Research performance details

- Changes in manufacturing trends due to the convergence of

Analysis of changes in manufacturing and ICT
Research | quality factors in the era | - Reinforcement of responsible quality by improving quality expectations
Analysis | of the 4th industrial - Transparency and security of quality information sharing system
revolution required

- Apply open sourcing concept to product quality level management
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Item Research performance Research performance details

- Investigation of smart factory development status through ICT
- Derive the main activities of the manufacturing system

- Integrate value chain of smart manufacturing industry

- Research on the design stage is actively underway

Derivation of
Manufacturing 4.0.

Process
Research

Results

- Investigation of widely used quality measurement indicators
- Establishment of 4 major categories for measurement

- A total of 26 detailed measurement factors were derived.

- Time factor appeared the most

Derivation of
measurable factors for
quality improvement

* Source: 2019 Spring Korean Society of Quality Management Presentation, Industry 4.0 Quality Management Methodology Open
Quality - Focusing on Smart Manufacturing Industry (Shin et al., 2019)
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Figure 2. IMS Operating Structure in the AS&D Industry
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Figure 4. Management system integration and informatization process design
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- Focusing on the smart manufacturing industry

Figure 5. Concept of Open Quality
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Figure 6. e-QMS System Design Diagram reflecting Open Quality
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Figure 7. Key Performance Indicator(KPI) Selection and e—-QMS Application Process
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Key Result Indicators (KRI}
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2hA] A2 E ol A %ﬂﬂ% FHAAAAFR KRI= 574 5 o2x aARtSe, 244908, U ErE, &
2GS, SPIARIASE BelekES oha, o]F Bajel FYAT el ST,

No KPIs KPIs No

1 Customer Satisfaction 1SO 9001: Operating Rate 21

2 | Customer Corrective Action Rate 2015 Yield Efficiency 22

3 A/S Action Rate within 48 hours Productivity 23

4 | Delivery Schedule Compliance Rate 1ISO 14001: Over Time Rate 24

5 | Ethical Management Violation Rate | 2015 Rework Rate 25

6 Contract Review Rate Internal Failure Cost 26

7 Product Acceptance Rate AS9100D: External Failure Cost 27

8 Field Claim Rate 2016 Envir 1t Law Compli Rate| 28

9 Training Implementation Rate Power Usage 29

10 Training Hours per Person ASZ?(‘)I‘:(-?C: Water Usage 30

1 Training Cost per Person Gas Usage 31

12 Development Progress Rate KDS 0500 Medium-Temp. Water Usage 32

13 | Development Test Satisfaction Rate 9000-5 ; General Waste Amount 33

14 | Incoming Inspection Defect Rate MRO/Defect Rate 34

15 Material Return Rate 1SO 45001: Defect Occurrence Rate after MRO| 35

16 Material Delay Rate 2018 MRO/Handling/Damage Rate 36

17 Production Defect Rate MRO/Human Em/Damage Rate 37

18 QA Inspection Defect Rate(A) MRO/Procedure/Damage Rate 38

19 QA Inspection Defect Rate(B) PMS MRO/Fod/Damage Rate 39

20 Test Defect Rate Safety Accidents Number 40

Figure 9. Connection Diagram between comprehensive composition of KPI and IMS
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Category KPI PI & RI KRI
1. Develop. Test Satisfaction
Rate
2. Material Delay Rate
3. Incoming Inspection
" }I{)[efec'tR;tem Rate 1. Customer Satisfaction
aterial Re a 2. Quality Failure Cost
Quality 40 KPL and detailed 6. Tost Defoct Rats 3. Environment Law
& indicators 7R ¥ Rate Co:_nphance Rate
Safety 8. Quality Failure Cost 4. Ethical Management
9. Final Inspection Defect Rate Violation Rate
10. Product Acceptance Rate 5. Nllm.bEf of Safety
11. Delivery Compliance Rate Accidents
. The input data of 12. A/S Action Rate within
o i ot 13ty G
mm of ERP/MES/ 14. Safety Accidents by Division o the ]
other computer systems *in case of customer
are designed to be 1.Training Implementation Rate st:::;:?g;i:;nemc;:d
L. automatically collected 2. Power Usage mers
Training and calculated periodically 3. Water Usage surveyed at the end of the
& or real-time in the 4. Gas Usage vear and once a year, and the
Environment fixed KPI n e-QMS. 5. Good Water Usage results are quantified and
6. General Waste Amount input into e-QMS to be
designed to track yearly
trends.
. 1. Ethical Management Items
Ethics 2. Ethical Management Violations
e-QMS Integrated Informatization System

Figure 10. KPI Deployment Model according to the 4 types of Performance Measurement Indicators of e—-QMS
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e-QMS FEEHS} Al2Fle] 482 2020 1290 H-EF Y] widl, A
= 20219 1958 129704 98 o

o] =
AAR] HEE BIA EE rel HolElE ARG, P Sl KPS BB 0] KD
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Table 3. Status of KPI data for quality/delivery before/after the application of open quality in the defense business

No KPIs Unit Before After Results

1 Development Test Satisfaction Rate % 100 100 100% Maintain
2 | Material Delay Rate % 0.12 0.03 0.09]

3 | Incoming Inspection Defect Rate % 0.23 0.26 0.031

4 | Material Return Rate PPM 65.78 44.60 21.18]

5 | Production Defect Rate % 0.25 0.11 0.14]

6 | Test Defect Rate % 1.97 0.29 1.681

7 | Rework Rate % 0.40 0.04 0.361

8 | Product Acceptance Rate % 99.60 100 0.401

9 | Delivery Schedule Compliance Rate % 100 100 100% Maintain
10 | A/S Action Rate within 48 hours % 99.73 100 0.271

11 | Field Claim Rate % 2.63 0.22 2411

12 | Internal Failure Cost KRW 11,611,581 31,942,771 20,331,1901
13 | External Failure Cost KRW 27,782,674 24,496,673 3,286,001

<Table 3> "l g
3} #golty, B Ayt A A® 1374 i FollA NAEAY £
84.6%2 344N A

Table 4. Status of KPI data for quality/delivery before/after the application of open quality in the aerospace business

No KPIs Unit Before After Results

1 | Incoming Inspection Defect Rate % 1.26 2.39 1.131

2 | Material Return Rate PPM 121.94 88.47 33.47]

3 | QA Inspection Defect Rate % 0.44 0.17 0.27]

4 | Test Defect Rate % 0.89 0.02 0.87]

5 | Rework Rate % 0.80 1.08 0.2817

6 | Internal Failure Cost KRW 55,144,057 23,235,291 33,908,776
7 | External Failure Cost KRW 0 0 Zero Maintain
9 | Product Acceptance Rate % 99.78 99.04 0.741

10 | Delivery Schedule Compliance Rate % 100 100 100% Maintain
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<Table 4> F3AY9) SEQeElS] A8 A3t A8 F9 F43} 7] 2o B 1074e] KPI dlo]e] @3o]
o 24T @A AR 107 8% FoA ANEAT S ARE §AGR AxE 8 FFow 80%°] FAA
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A37E vrebst

Table 5. Status of KPI data for quality/delivery before/after application of AS&D integrated open quality

No KPIs Unit Before After Results

1 | Incoming Inspection Defect Rate % 0.74 1.32 0.581

2 | Material Return Rate PPM 93.86 66.27 22.59]

3 | Production Defect Rate % 0.34 0.14 0.201

4 | Test Defect Rate % 1.43 0.16 1.271

5 | Rework Rate % 0.60 0.56 0.041

6 Product Acceptance Rate % 99.69 99.52 0.171

7 Delivery Schedule Compliance Rate % 100 100 100% Maintain

8 Quality Failure Cost KRW 94,638,322 | 83,675,035 10,863,287

<Table 5>= WA} FaAtdell tieh =defElo] 48 A3} 48 -9 S5 dlole] dstolrt. WAk 2 &
& ol 5otk 2ehe FloE= ALt FoR it H Fto R HAVE 7hed 871 3ol T8 KPIAE
RhS E=ESRinh S AT A A% 87 FE ol A EAY F2 AaE FAsE AEs 67 R 75%
o] A Ad7t Yebstr

Table 6. Status of KPI data before/after application of open quality in education/environment/ethics

T No KPIs Unit Before After Results
1 | Training Implementation Rate % 81.03 219.93 138.91
Education 2 | Power Usage Kw/h 2,838,790 2,871,144 32,3541
/ 3 | Water Usage Ton 14,362 12,587 1,755
Environm | 4 | Gas Usage me 2,622 2,667 451
ent 5 | Medium-Temp. Water Usage Gceal 1,181.04 1,541.00 359.961
6 | General Waste Amount Liter 14,200 19,400 5,2007
) 7 | Environment Law Compliance Rate % 0 0 Zero Maintain
fhics 8 | Ethical Management Violation Rate % 0 0 Zero Maintain

<Table 6> a5, 274 B &2] T2 At AR &3 Aol o8 AHkes eduEe 48 At 4
5] KPI dlofg] @ttt £4A3} AA A3 87) &5 FolA MA/Aas]AY F2 AR A= 57
FEOE 62.5%2 TAAQ AI7E e,

THHom S EELE Y A8 d3 48 7o 4 doly Ay B8 By 48 52 datellA 62.5%014
86.5%2] relv|gh A7} veisith
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Table 7. Status of KRI before and after application of e-QMS Integrated Informatization

Before After
No KRIs Units Ach. Ach.
Target | Result Rate Target | Result Rate
1 Customer satisfaction % 96.70 98.55 101.9 98.82 99.00 100.2
2 | Quality failure cost 1K/KRW | 140,400 | 94,538 | 1485 | 211,119 | 83,675 | 252.3
3 fa“;“o“mem law compliance | g 100 100 100 100 100 100
4 | Ethical mgt compliance rate % 100 100 100 100 100 100
5 | Number of safety accidents | Number 0 0 100 0 0 100
Average achievement rate % 110.1 130.5
Customer satisfaction(%) Quality failure cost(1K/KRW) Average achievement rate(%)
105.00 100,000 140.0
94,538
100,00 9855 77.00 95,000 1300 - 1302
95.00 - 90,000 1200 -
9000 - 85,000 - 83,675 1100 !
85.00 - 80,000 - 1000 -
Before After Before After Before After

Figure 11. Changes in KRI and target achievement rates before and after application of e-QMS
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So] KRIo| &k B3 tjn] A% UrEhH-t— #glolt}, 1]al <Figure 11> S=HeE]e] 4§ A} 2§ 59
AN S FAANEE, KRI 53 B85 ¥shkE Yehdle gzorh. aAwSEe] 79 e EdeE A8 A
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