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Abstract With the rapid development of science and technology, interest in artificial intelligence is
spreading daily. In line with this trend, the U.S. military emphasizes Condition Based Maintenance
(CBM), a concept that supports the decision-making of all administrative elements. Therefore, the
existing RCM analysis process is targeted for the system optimization process required to apply the
CBM+ policy. As for the functional analysis method, a flow-based analysis method based on the
classification and mechanism of energy, material, and signal of functional elements satisfying the
requirements was used. The assessment of possible functional failures and their impact on these issues
is based on the design failure mode and effect analysis (D-FMEA), which records the failure and
mechanisms that can occur in the function and the effect of propagation to the upper and lower levels
of failure, for flow-based functions defined according to the requirements in the early stages of design.
The proposal is expected to replace the existing behavior-based functional analysis method with a
flow-based analysis method based on physical quantity, enabling scientifically basis-based functional
expression and applying the required functional decomposition between the D-FMEA performances.
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Fig. 2. RCM analysis process
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Fig. 3. Black box functional model
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Fig. 4. Functional model and sub-functional model chain
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Table 1. D-FMEA of diesel engine turbo charger

Potential i - Potential cause/ Current Design
Item failure Potential effect Severity| mechanism of
of failure Y ” Occurrenc| Current design Current design | Detectabilit RPN
mode failure e controls prevention| controls detection y
Turbine Turbo charger Thermal - Used in similar Exhaust
. Wear 5 : 1 o 2 10
housing damage mechanical load applications flow control
Compressor Erosion | Loss of power 2 Dust - fine 1.5 Tl'){que' Process control 2 6
wheel particles specification
Exhaust Wear Exhaust gas 2 Wear 1 Fi}tt}ng~ Material selection 2 4
gasket leakage specification
Oil Poor oil Thermal - Used in similar Full load
. . Crack 2 . 1 o ! 2 4
circulation supply mechanical load application operation
Exh.apst Crack Over heat 2 Ther@al - 1 Tt')r'que' Design'thermél 2 4
manifold mechanical load specification and cyclic loading
Table 2. Sensor for diesel engine turbo charger
Politics Subjects and rules Purpose and basis
Sensor Name
CBM |Prognosis Sens'or Interface Data Sensor purpose Sensor selection basis
location measurement
Acceleration Turbine Applied outer [Check degradation| Monitor vibration index to predict the
Y Y . J1939-73
sensor housing force of the system future state
Compressor Check degradation Microswitch inserted in the surface
Microswitch Y N D J1939-73 Alignment & ! between abrasion face, wear under
wheel of the system . R -
allowable level is considered to failure
Pressure N Y . Oﬂ. J1939-73 Static Check pneumatic Measure pressure of inlet and outlet
sensor circulation pressure pressure normal
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