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ABSTRACT

The effects on system availability, operation, and support costs were analyzed using the M&S system
(MPS). The failure frequency items of current armored vehicles were identified and the MTBF of the
identified items was improved. The results of this study suggest that when we reduce the frequency of
failure, the availability increases, and the operation and support costs decrease. By improving the reliability of
the failure frequency items, it becomes possible to upgrade or develop the weapons systems. Through this
study, we confirmed that improving reliability will enhance combat readiness and reduce operation and
support costs.

Key Words : Armored Vehicle(ZZtX}), Availability, Operation Support Cost(2% FX|H|&), MTBF(ZL &2t Tt

AlZh), Failure Frequency Items(1% CHIE E5)
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Table 1 Failure status by component
Div Component Number- of MTBF Failure rate Unit price
annual failures (H) (x107% (W1,000)
Environmental control device 0.23 3333 0.30 114,536.1
Controller and brake ring cage 0.58 130.1 0.77 129,678.5
Suspension and final drive 1.58 47.8 2.09 144,410.9
Propulsion & steering device 0.73 103.5 0.97 103,164.7
Hydraulic device 0.79 95.3 1.05 94,991.3
Chassis | Electric device 1.04 724 1.38 72,165.5
Fuel device 0.39 191.7 0.52 134,447.7
Survival device 0.24 322.6 031 136,716.0
Communication navigation device 0.11 714.3 0.14 88,747.9
Power device 2.80 26.9 3.72 200,000.0
Chassis incidental device 1.46 51.5 1.94 155,589.1
Turret device 0.33 226.1 044 158,573.9
Electric device 0.27 276.1 0.36 193,641.1
Turret | Armament device 0.47 161.6 0.62 113,337.2
Fire control device 0.03 2,265.6 0.04 84,299.4
Turret incidental device 0.04 2,034.5 0.05 75,700.6




Ao 7HE RS & FAR Lol MAE 1 =

D AF7IAVFE S A A0, A4E

Armored
Vehicle

[ [ [ | [ [ [ l

Fuel Electric
unit device

Armament
device

Turret
device

Power
unit

Hydraulic
unit

Fig. 1 Composition of armored vehicle

Controller and brake ring

cage

S e Suspension and final
/ drive

Armament device

Turret device > Chassis incidental device

Propulsion & steering

Power device < :
device

Fuel device’ 'Hydraulic device
Electric device
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A, = M
OT+ST+AT

= OT+ ST+ AT+ TPM+ TCM+ TALDT

&} 714, TUT : Total Up Time
TDT : Total Down Time
OT : Operating Time
ST : Standby Time
AT : Alert Time
TPM : Total Preventive Maintenance Time
TCM : Total Cerrective Maintenance Time
TALDT : Total Administrative & Logistics

Delay Time
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7] A, TT : Total Time(TUT+TDT)
ALDT : Administrative & Logistics Delay Time
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Table 2 Field operation data for RAM Analysis

TUT(H) TDT(H)
OT | AT | ST | TCM | TPM | TALDT
754 6978.8 162 | 5945 | 1,095.1
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Fig. 4 Failure rate by component after improvement

ydraulic device

Table 3 MTBF and failure rate adjustment of higher failure frequency items

Before improvement After improvement
Div Component MTBF(H) Failure 7r;1te MTBF(H) Failure 7r;1te
(<1072 (<107%)
Environmental control device 3333 0.30 3333 0.30
Controller and brake ring cage 130.1 0.77 130.1 0.77
Suspension and final drive 478 |2 2.09 724 @ 1.38
Propulsion & steering device 103.5 0.97 103.5 0.97
Hydraulic device 95.3 1.05 95.3 1.05
Chassis | Electric device 724 |@ 138 724 |@ 1.38
Fuel device 191.7 0.52 191.7 0.52
Survival device 322.6 0.31 322.6 0.31
Communication navigation device 714.3 0.14 714.3 0.14
Power device 269 | 3.72 724 @ 1.38
Chassis incidental device 515 (@ 194 724 @ 1.38
Turret device 226.1 0.44 226.1 0.44
Electric device 276.1 0.36 276.1 0.36
Turret | Armament device 161.6 0.62 161.6 0.62
Fire control device 2,265.6 0.04 2,265.6 0.04
Turret incidental device 2,034.5 0.05 2,034.5 0.05
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Table 4 Changes in reliability and failure rates

Before After
Division | Failure rate | MTBF | Failure rate | MTBF
(<1073 | (H) | (x107% | (H)
System 10.44 9.6 7.37 13.6
Chassis 9.09 11.0 6.02 16.6
Turret 1.35 74.1 1.35 74.1

Table 5 Changes in operational availability(A )

. Before After
Division . . Remark
improvement | improvement
Operational
e 86.1 89.1 3.0
availability(%) !

Table 6 Changes in operation & support(O&S) cost

Division Before After Remark
OXS cost | 4005 | 31424 | 1,058.1
(billion won)

Target failure rate of
item(Ar) (N=0)
v
Failure rate improvement
of sub-item (N—N+1)

Calculate failure rate of
item()

No

Yes

Failure rate set of sub-item

N=0) Initial state

N=1) A max < A max1

N=2) A max= A max-1 < A max2

N=3) A max= A max1= A max2 € A max3

Fig. 5 Sub-item failure rate setting procedure
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Table 7 Detailed item status by failure frequency component

Before improvement

After improvement

Division item MTBE(H) Failureirslte MTBF(H) Failureir:lte [(J;l;tl,gf)lg)e
(<1072 (<107%

Power generator mount retainer 5,246.7 0.02 5,246.7 0.02 2,014.7

ENG/trans' disconnected & coupled 50.7 | 1.97 203.0 |@ 0.49 39,335.4

Power device Cooling unit 85.8 (@ 1.17 203.0 |@ 0.49 61,178.5
Hydraulic reservoir 1,186.8 0.08 1,186.8 0.08 8,669.9

Power generating filling unit 85.6 |3 1.17 203.0 |@ 0.49 64,315.8

Power generating electric unit 203.0 |@ 0.49 203.0 |@ 0.49 24,485.6

Shock receiver unit 2,848.2 0.04 2848.2 0.04 113.7

Hexagonal cap screw 6,230.5 0.02 6,230.5 0.04 2.6

Support assembly cover 4,153.7 0.02 4,153.7 0.02 2,163.0

Linear cylinder assy' 702.0 0.14 702.0 0.14 948.8

Chain gear 379.0 |® 0.26 379.0 |(® 0.26 1,063.9

Rock assy'(pivot type) 1,107.6 0.09 1,107.6 0.09 3,646.9

Suspension and Suspension support assy' 1424 | 0.70 379.0 |® 0.32 11,713.4
final drive Buffer assy' 307.7 |@ 0.32 379.0 | 0.32 1,022.8
Orbital braking unit 210.8 |@ 0.47 379.0 | 0.32 46,413.7

Track shoe 210.8 |@ 0.47 379.0 | 0.32 16,006.9

Road wheel 449.0 0.22 449.0 0.22 44953.6

Final driver assy' 553.8 0.18 553.8 0.18 9,586.5

Final driver outlet tube 2,431.4 0.04 2,431.4 0.04 3,114.0

Double u-joint 949.4 0.11 949.4 0.11 3,661.0

Cover & torsion bar 6153 |@ 0.16 6153 |@ 0.16 19,094.4

Hatch 280.8 |3 0.35 6153 |@ 0.16 9,843.7

Cargo door 882.6 0.11 882.6 0.11 10,186.5

Ramp 626.9 0.16 626.9 0.16 7,235.5

Tow emergency separator 1,917.1 0.05 1,917.1 0.05 4,138.8

Chassis & Coolant Drain Plug 2,694.3 0.04 2,694.3 0.04 5,816.7

Electric drainage pump 914.6 0.11 914.6 0.11 10,554.9

Communications Security Guard 33,2294 0.00 33,2294 0.00 11,669.2

Load clamp & bracket 859.4 0.12 859.4 0.12 9,917.7

Chassis incidental | Crew heater 760.97 0.13 760.97 0.13 8,782.1
device ENG exhaust vent 33,2294 0.00 33,2294 0.00 11,669.2
Contact cooler 16,614.6 0.01 16,614.6 0.01 4,940.6

Insulator 16,614.7 0.01 16,614.7 0.01 4,940.6

Plate & gasket 19,937.6 0.00 19,937.6 0.00 5,928.7

Support & shaft switch mount 1,487.9 0.06 1,487.9 0.06 3,212.2

Boarding chair 2784 |@ 0.36 6153 |@ 0.16 9,760.4

Slipring & anchor arm 14,241.2 0.01 14,241.2 0.01 4,234.8

Azimuth indicator 11,076.5 0.01 11,076.5 0.01 3,293.7

Armored Plate Kit 227.6 | 0.44 6153 |@ 0.16 7,978.1

STEP & inclined rack 1,107.6 0.09 1,107.6 0.09 2,391.2
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