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EXAMPLE NO. 1 

 

MECHANICAL RELIABILITY 

RADC-TR-85-194 

October 1985 

 

Stress/Strength Interference Method 

 

for the 

Monopropellant Tank
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EXAMPLE NO. 2 

 

FAILURE RATE ANALYSIS 

Carderock Div, NSWC-92/L01, 

“Handbook of Reliability Prediction Procedures  

for Mechanical Equipment”, May 1992 

 

for the 

Poppet Valve Assembly 
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Poppet Valve Assembly 

Where: 

 

     PO    Failure rate of the poppet assembly, failures/million operations 

 

  PO B,    Base failure rate for poppet assembly, failures/million operations 

 

       Qa   Leakage rate, in3/min 

 

      Q f    Leakage rate considered to be valve failure,  in3/min 

 

Where:   

 

      Qa   Actual fluid leakage, in3/min 

 

   DMS    Mean seat diameter, in 

 

        f    Mean surface finish of opposing surfaces, min 

 

       P1    Upstream pressure, lb/in2 

 

       P2   Downstream pressure, lb/in2 
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        Va    Absolute fluid viscosity, lb-min/in2 

 

       LW    Radial seat land width, in. 

 

        SS    Apparent seat stress, lb/in2 

 

Where: 

 

      PO    Failure rate of poppet assembly in failures/million operations; 1.26 

 

   PO B,    Base failure rate of poppet assembly, 1.40 failures/million operations 

 

        CP    Multiplying factor which considers the effect of fluid pressure on the base 

                     failure rate, 1.0 

 

        CQ    Multiplying factor which considers the effect of allowable leakage on the 

                     base failure rate, 1.0 

 

        CF    Multiplying factor which considers the effect of surface finish on the base 

                      failure rate, 1.0 

 

         CV    Multiplying factor which considers the effect of fluid fiscosity/temperature on 

                      the base failure  rate, 1.0 

 

        CN    Multiplying factor which considers the effect of contaminants on the base 

                     failure  rate, 1.0625 

      PO PO B P Q F V N S DT SW WC C C C C C C C C         ,  
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         CS    Multiplying factor which considers the effect of the apparent seat stress on 

                      the base failure rate, 0.621119 

 

      CDT    Multiplying factor which considers the effect of the seat diameter on the 

                      base failure rate, 1.09 

 

      CSW   Multiplying factor which considers the effect of the seat land width on the 

                     base failure rate, 1.001182 

 

        CW   Multiplying factor which considers the effect of flow rate on the base failure 

                     rate, 1.25 

 

Where:  

Where:   V xo 
2 10 8 lb min / in2
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Where: 

 

       GPMR    Rated Flow in gallons/min, 5.0 

 

                   C10    Standard System Filter Size = 10 micron 

 

                    C0    System Filter Size in microns = 5 micron 

 

                  N10    1.7 Particles under 10 microns/Hour/GPM 

Where: 
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Therefore, leakage varies with the seat stress as: 

                
1 3 2

S
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Minimum Contact Pressure  S PC S3   approximately three times the fluid pressure. 

 

         A D LSL M W   

Where: 

 

         ASL    Seat land area, in2 

          LW    Land area width, in 

         DM     Mean land width diameter, in 

Where: 

 

         AST    Seat Area, in2 

          DS   Diameter of seat exposed to fluid pressure, PS,  0.70 in   

Where:  

 

 FL    Ratio of actual flow rate to manufacturer's rating 
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