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Abstract When developing weapons systems, it is important to implement the functions and performance
of equipment suitable for development purposes, but it is very important to ensure that the equipment
is capable of operating without any vacuum with reliability after development. Therefore, various
activities are carried out to enhance reliability of equipment. Reliability is enhanced by using
high-specification parts in development, reliability verification through analysis, and testing using
development prototypes to reinforce and improve the parts that are lacking in equipment. However,
recently, development schedules are shortened due to rapidly changing external conditions and
technologies, and there are cases where sufficient reliability growth activities were not carried out due
to problems such as cost. Examples are projects that perform reliability activities only in analytical
methods (reliability, FMECA). In this paper, analyzing and testing methods for analysis and testing were
carried out on the same equipment through FMECA and super-accelerated life test, the contents of
reliability growth activity were derived, the results of design change/review were accordingly compared,
the differences between the two methods were analyzed, and measures were proposed to strengthen
reliable growth activities. It was concluded that reliable growth activities through analysis from the
beginning of development and reliable growth activities through testing should be carried out at the
completion of initial prototype production.
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Fig. 1. Process for Study
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Table 1. CA Matrix Level

Lpy | MIL-STD 882E | FAILURE RATE CA RATE
(per Hr) (X 106) (X 1.5Hr)
A 10-1 < A 100,000 < A 150,000 < A
10,000 < B < 15000 < B <
B |10-2 < B <10-1 100,000 150,000
1,500 < C <
¢ |10-3 = ¢ < 10-2|1,000 < € ¢ 10,000 o0
D 106 <D <103 1<D<(1000]| 15 <D < 1500
E E ¢ 10-6 EC1 E(15
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Fig. 3. CA Matrix Table
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Table 2. Equipment Information
Category Contents
Name Controller (HALT)
Wight (kg) under 29.099
Width 269.0
Size .
(mm) Height 420.7
Depth 226.0
Quantity 1 EA
Shape
2.2.1.2 A Ayl
2 ESUATEE Sae] A AR 2%

S AR719 o8z A, 2 Fol it ol of
o AYe et 2ot

Table 3. HALT Test Equipment

Name Model Ability Shape
Tem/Vib Test
HALT |12-TC1545| Tem : -100 ~ 200T
Equipm 9 [Temperature change rate |
ent (CS7) 70 ~ 100C per min
Vibration: 1~90Grms
Data |91R231133
Rogger | (YOKOGA Data rogger
(DAQ) WA)
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/715 ER1& fI5to] QJFo) AFAuIE A5t 28
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gﬁ%} /\]—‘;’;‘]Oﬂ ﬂg% ;éqyd;g_u]% E}%l]— 7].]:]_ Interval (5T after Objective)
High
Temperat Velocity + 40C/min
Table 4. Test Support Equipment ure Step
Name Model Shape A (R
g Profile ee A’i_'jr \_
Test Controller )
Test ]|, [ s
Equipment o Bt nl [ 7erssan
Power Supply ‘ EyT
Start Tem. 25T
S . Tem Low Tem : 50 min
uppor . . . . e . .
Cooling E s . Stabilization 40 min, Test 10 min
Equipment ooling Equipment Stale‘l'lzatIOH llHiglh Tem : 45 min
me : Stabilization 35 min, Test 10 min
Repetition 5 times
3 1m 2 3lol
2214 N9 Z=ord Velocity 60T /min.
ANEE FPol7] Qg £17 GR=H, AFES /IgE Temperat ;
— - = - ure Low | -30T .
me 54 Pue Agen Rapidty | Test L 10T From
2SR B N ARG AR Sget T High | 61 ‘
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Table 5 . HALT Profile ———
Start Tem. 25T Start Lev 5G RMS
Tem.
P 40min . : 10 min
Stab#lzatlon . Stabilization 30min, Test 10min Operatine Time © Test 10
ime
Terl;:)vgrat Tem. Change 10T Vibration
p Interval (5T after Objective) Step
ure Step .
Vﬂf Change 5G RMS / 5 ~ 10,000Hz
nterval
Velocity - 40T /min
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Fig. 4. FMECA Result (A Equipment)
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Fig. 13. Vibration Step Report
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Table 7. Reliability Growth Result (FMECA and HALT)

Failure Part P/N Reliabilit.y'Growth
Opinion
Digial AD9G89EB g]aqrz;nge to Mil spec
FMECA |[Receiver] IntejgraFed PZ-2600 - Heat dissipation
Fail Circuit |-XQKU115 Design
-2RLF19 . .
- bit design
. - Change to Mil spec
szilit\?elr Integrated| LMK04828 | part
Fail Circuit | SNKDTEP |- discussion for
changing parts
- Change to Mil spec
HALT part
RF - discussion for
Distribut| Semicond | LM501202-| changing parts
or uctor |M-C-300-T|- Enhancement of
Module manufacturing
process quality
- PCB coating
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Fig. 15. CA Matrix Result (Cm)
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Fig. 17. CA Result (Graph)
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Table 8. CA Result (B Equipment)

Failure |Severi|Critica .
SRU Mode ty lity Parts Opinion
Integra - Design "Built
HI-84 | In Test
SIO |Interface| 2 D C.ted . 309CT |- Detect fault by
1rcul ATE
Int - Design "Built
10 Built in 2 D ntzim 84096 | In Test
Test Cireuit 012A |- Detect fault by
ATE
Semico | JANTX|” ?esTig“t Built
SIO | Output | 2 | D |nducto|1N662| - '€
sUs |” Detect fault by
r ATE
Syst Integra| A3PEG - ?eflignt Buile
sio | M o 1 D | ted |o0L-F|
Control L - Detect fault by
Circuit | G484 ATE
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Table 9. Reliability Growth Result (FMECA and HALT)

Method | Failure | Parts P/N [Reliability Growth Opinion

Integrate | HI-8430 |- Design "Built In Test

SIO d Circuit 9CT |- Detect fault by ATE
SI0 Integrate | 8409601 |- Design "Built In Test
d Circuit 2A - Detect fault by ATE
FMECA
IO Semicond | JANTX1 |- Design "Built In Test
uctor |N6628US|- Detect fault by ATE
SI0 Integrate | A3PEGOO |- Design "Built In Test

d Circuit | L-FG484 |- Detect fault by ATE

- Change to Mil spec part
- discussion for changing
Hugd-30| parts

0 - Enhancement of
manufacturing process
quality

HALT | PSM |Converter

Table 10. Review for Reliability Growth Activity

(HALT)Z =35tod, AA| Hlols B3 v/ ZA50

A 23, A7 % AAHE oA fARE FEE
T Aoldo] o gol WS, F#Ea91e] IgE
I, F8 7]50l tet AFEE VIeo R EAske Bd
I}, 28 7t A7} e AEF Ao wet DAk 1%
HA7F 27] hZoltt.

AR YoM s gl 271510, 8 7152
Fasto] B0 ARG Rl (0] e F59] AEHA
S7D7F S7Fehe F50] AAREWICR 2 Addr;

A 9] WRol A= ARSRIET} ot AEFHAS WOl
W #5850l F8 Bl 22 Ak, g 2
AsH7] Hthz &M Rl AEF A FR 9] 2d/EH]
A s B9 Bkt

A=A EBARE 71ES 71 ] Al glof 7

Method Parts Priority Reliability Growth Activity Review
FMECA Digital Receiver 1 - Change to Mil spec part o .
- Heat dissipation Design 1. the priority of .the .des1gn
A Digital Receiver 2 (Cooling pad) Chang? targets is given to the
same items.
HALT Enhancement of manufacturin;
RF Distributor 3 ) &
process quality
FMECA SI0 1 Design "Built In Test 2. When both analysis and
testing are carried out, the
B - Change to Mil spec part best reliability growth results
HALT Power Supply 1 - Enhancement of manufacturing are obtained.
process quality.
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