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In this study, because the developed prototype is
installed on the ship, it is important to carry out
reliability design improvement activities from the early
stages of R&D in the case of weapon systems mounted
on ships. It is carried out by design improvement
activities in the domestic R&D project, conducting
research and design improvement activities, which are
one of the elements of integrated system support. In
this study, it is presented with the design reflection
items and checklist necessary for reliability design
improvement activities. In addition, the effectiveness of
the proposed activity is confirmed by showing the
improved reliability (predicted) values on the A system.

S| H | ¥(Integrated Product Support),
AL L AA|HHY (Design Interface),
A2 JHM (Reliability Improvement),
A2 MHA|(Design for Reliability),
= (Checklist)
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Fig. 1. Cost vs. design changes graph
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Table 1. Reliability subcategories

Categorize Description

@ Select parts considering reliability

(@ Redundancy design and
secondary failure prevention

@ Cooling related design

Reliability to prevent overheating

@ |dentification of critical components and
establishment of countermeasures

® Reliability prediction analysis

434
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| Details of equipment design reflection

Design reflection guidelines

Design reflection results

Category Reliability - 1 Reflection Others

Sub
category

Reliability prediction

5 OorX
analysis

Fig. 2. Design reflection checklist
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CDR FAT/TAC DT oT

Start SRR/SFR
c :
Design reflection guidelines development

Design reflection checklist distribution

> 2 A

SRR: system requirement review
SFR: system functional review
PDR: preliminary design review
CDR: critical design review

Design reflection action & review

Feedback

Fig. 3. Design reflection guidelines plan

AAHES] 9 (critical design review) THA oA o]
Ao S AEAGT AR A A AR
F AAFES 12t AAE FPsta ARG
AHRE AT =29 AEAS AAEAH
E39 do| 4ESto] Bt AR E A5t AA
U HAREE HAsh. AR ATA A A (task ad-
equacy check) &A= 7§9HA| g B 7} (development
test & evaluation) O] Ao A9+ QA XA S

5 ddsts @5olth o] @A o A= ol d &4
oA BolE AEAG T JRAFHAAA 7|7+ Zot
AA b AA RS g835lo] AU UyL_< o
stal AANIY HAEE RSt R ATAHEH
ojFol= & H AAYG Aol died vt W &
AAMA Aol Hs A&H o2 FAAHE 5

3. AN EE A - A8 W AAIA
2 AN E AA AL S FIIA A DA
F A L AANY AAFES H§5to] AN
T olE B3 AA MM BES 5
=2 Adstact A AAE Bl B
1 A ohe AACl M 2, AW, 2
o2 Fgso] ek AT A4
At AHFES A A A AL 2

nH A

&3 A3 A AEE 1T BE A o7, o533
AA D23 14 A o B A F & A& B4 Oql‘i-oﬂ
gt EEo s A% /fAS A5t .

AR, A= 1T FEFAY AR B S5
Ohat 2ok A A Y 88 S e sto] Bl
2RBLE WL £ REN 5 74 4 2897
o A1 MTBF(mean time between failures)7} =&
HEOo & HASHAY. 1L 2% T O/ F50] 44
HAom x4 Q] FEF-2 Table 28} &t

Journal of the KNST

FAT: factory acceptance test
TAC: task adequacy check
DT: development test

OT: operation test

Board A= 2825k W7} —35°C - 85°CQl &
EF& —40°C - 105 °CQl HEFo 2 HZ o] MTBF
7} 12,135,185A] 7Fof| A 13,120,776A|7t0. 2 A= 9
T}. Board B —30 °C - 85 °COJ| 4] =40 °C - 105 °C
O] HZ 0 7 Board C= —40 °C - 95 °COJ| A —40 °C
- 105 °CQl REOo =2 WA o, MTBF+= 27}
22,642,876A| 7k Al 29,863,226A] 7F, 2,497,727A]
ZHoll A 2,636,664A1 7t 2 | A =9t Fand 5Y
74 4 28BHOIA T MTBF/F 52 HEOR
H 74 5ko] 40,0004 7F0f| A 60,0004 7FC = 7] A &
At

Table 2. Results of selecting parts considering reliability

Before improvement

After improvement

MTBE Operational MTBE Operational
lheurs) tempcerature (e tempoerature
(C) (C)

Fan 40,000 - 60,000 -
Board A 12,135,185 -55-85 13,120,776 -40-105
Board B 22,642,876 -30-85 29,863,226  -40-105
BoardC 2,497,727 -40-95 2,636,664  -40-105
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Board D=2t 5 17} A4 52T A5 5012 7]
5 o] 7h5otel, MTBFE: 27t 2,349A17k0] A
20,098A]7F, 7,039A] 7kol Al 17,597AZF, 79,1914
Zroll A 237,575A17E 0. 2 A = Ao A A EH F

E 59 Al F & EE A (reliability block diagram)

< Fig. 49} &,

AN

Table 3. Results of redundancy design and secondary
failure prevention

Before improvement

After improvement

5,438

Console 2,330 (3 out of 4)

20,098

Board A 2,349 (12 oLt of 18)

17,597

Board B 7,039 (2 out of 3)

237,575

Board C 79,191 (1 out of 2)

3outof 4 12 out of 18

Console Rack A
Input ) Output Input i Output
Console Rack A

2outof 3

1 out of 2

Rack B Board D
Input ) Output Input Output
Rack B Board D

Fig. 4. RBD of Console, Rack A/B, and Board D
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Table 4. Results of reliability prediction analysis

Before improvement

After improvement

Failure rate
(107)

Failure rate

(10°9) [tem

Item

06036R3CT
(rating: 6.3V)

1206500CT
(rating: 50 V)

12066R3CT 1206100CT

BoardE ( rting:6.3V)  12.14  (rating: 10v)  ©78
08056R3CT 0805100CT
(rating: 6.3V) (rating: 10V)
06036R3CT 0603100CT
(rating: 6.3V) (rating: 10V)
080536R3CT 0805100CT
(rating: 6.3V) (rating: 10V)
BoardF ——— 2584 ————  24.65
0805160CT 0805500CT
(rating: 6.3V) (rating: 50 V)
12066R3CT 1206100CT
(rating: 6.3V) (rating: 10V)
06036R3CT 0603100CT
(rating: 6.3V) (rating: 10V)
080536R3CT 08053100CT
Board G (rating: 6.3V) 20.58 (rating: 10V) 18.46
12066R3CT 1206100CT
(rating: 6.3V) Rating: 10V
06036R3CT 0603K100CT
(rating: 6.3V) (rating: 10V)
Board H 080536R3CT 21.08 08053K100CT 19.94

(rating: 6.3V) (rating: 10V)

12066R3CT
(rating: 6.3V)

1206100CT
(rating: 10V)
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