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Abstract: Models of crack growing, deforming, crack propagating, and creeping processes have been made. The models explain about the 

processes of crack growing, deforming, crack propagating, and creeping and the effects of loads and strengths. All of these parameters can 

be analyzed by simulation software using Microsoft Excel Program. The models are developed on the basis of five principles i.e. fracture 

Irwin’s theory, fatigue Paris’s Law, rupture Larsen-Miller parameters, tension ASME VIII-1 constituent, stress and corrosion ASME B31-1 

constituents, and probabilistical pressure and temperature randoming constituent. The deterministic states of Irwin’s theory, Paris’s Law, 

ASME VIII-1 constituent, and ASME B31-1 constituent were applied on the mechanical degradation in solid. The probabilistical pressure 

and temperature randoming was carried out using two principles theories; statistics of pressure and temperature and randoming rules on 

pressure and temperature. Reliabilities analyses based on models of crack growing, deforming, crack propagating, and creeping processes 

were modeled deterministically and probabilistically based on the above principles.   

 

Index Terms— reliability, models of crack growing, deforming, crack propagating, and creeping processes, Microsoft Excel Program, 

fracture Irwin’s theory, fatigue Paris’s Law, rupture Larsen-Miller parameters, tension ASME VIII-1 constituent, stress and corrosion 

ASME B31-1 constituent, and probabilistical pressure and temperature randoming constituent.    

——————————      —————————— 

1 MODEL OF DESTRUCTING PROCESS                                                                      

odel of destructing process is way of specifying the 
individuality of the interaction of load, strength, re-
sponding attempt, and time. The model explains 

about the process of destructing and the effects of load and 
strength. The model is based on two principles i.e. coupled 
investigation principle [12] and deterministical process of de-
structing constituent. The deterministic state of coupled inves-
tigation principle [12] is used in the application on the struc-
tural – environmental interaction in solid. The deterministical 
process of destructing is treated with several principles theo-
ries; physical phenomenon theories. Relation as follow linked 
to the system is. 
 
         σr  (1) 

 
Where, relation above linked to the system is relation of re-
sponding attempt (r) and stress (σ). Relation as follow linked 
to the system is relation of responding attempt (r) and ratio of 
load (σ) and strength (σ0):  
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Where, load is independent variable, strength is independent 
variable, and responding attempt is dependent variable. The 
phenomenological relation of state variables in the system at 
the process is deterministic state. Responding attempt held 
phenomenological between 0 - ∞ ratio of load and strength.   
Effect of load and strength are way of specifying the individu-

ality of the interaction of load and strength. The effects of load 
and strength as follow describe about the attempts of saving 
and destructing (ri) and the effects of ratio of load (σ) and 
strength (σ0) when the ratio not yet and yet exceeds 1 of sys-
tem:  
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Where, the effects base their developments on two principles 
i.e. deterministical ratio of load and strength destructing prin-
ciple and deterministical process of destructing constituent. 
The deterministic state of deterministical ratio of load and 
strength destructing principle is used in the application on the 
mechanical degradation in solid. The deterministical process 
of destructing is treated with several principles theories; phys-
ical phenomenon theories. The ratio of load and strength is 
modeled phenomenologically based on the above principles. 
The ratio of load and strength model is governed by the rules 
of the ratio of load and strength type, scale, limitation, applica-
tion and state. General type of ratio of load and strength is 
ratio of stress and strength. The type of ratio of load and 
strength has solid bulk scale. General failurance ratio of load 
and strength is 1. Measurements used in ratio of load and 
strength are saving and destructing attempts in dimensionless 
unit. Range of saving attempt is between 0 – 1 and range of 
destructing attempt is equal to and bigger than 1. Phenomeno-
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logical condition linked to the system is deterministic state. 
Range of phenomenological condition linked to the system is 0 
- ∞ ratio of load and strength. 

2 RELIABILITY CALCULATION BASED ON MODEL OF 

DESTRUCTING PROCESS 

Model of reliability of failure event depends on the totality of 
the ratio of saving attempts and loading attempts. The model 
states about the degree of belief of saving process and the ef-
fects of ratio of saving attempts and loading attempts. The 
model as follow bases its development on ratio of total saving 
and loading attempts principle and probabilistical reliability 
of system modeling constituent.  
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Where, the deterministic state of ratio of total saving attempts 
(ri) and loading attempts (n) principle is applied on the incre-
mental evaluation of reliability (Rj). The probabilistical reliabil-
ity of system modeling is carried out using one principle in-
cremental evaluation; series states reliabilitities of failure 
events (R) as follow:  
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Where, the reliability of the failure event is modeled mathe-
matically based on the above principles. The reliability of the 
failure event model is governed by the rules of the probabilis-
tical pressure and temperature randoming constituents. Prob-
abilistical pressure and temperature randoming constituent as 
follow [2] is: 
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Where, the function of probabilistical has normal-weibull dis-
tribution. General range of loading attempts is 0 – n loading 
attempts. Statistical parameters and computed random num-
ber used in normal-weibull distribution of probabilistical are 
(xm, θm and βm) and rand()m in dimensionles unit. xm, θm and 
βm as follow of normal-weibull distribution [2] are between 
mean and deviation standard value of pressure[8] and tem-
perature[11]. 
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    βm = 3.44                                                                       (9) 
 

 

3 MEAN TIME TO FAILURE CALCULATION BASED ON 

MODEL OF DESTRUCTING PROCESS 

Mathematic solution of mean time to failure for the individu-
ality of the interaction of load, strength, responding attempt, 
and time is intended first timed sequence (t0) plus ratio of 1 
and failure rate (λ). The MTFF as follow approximates about 
the average time of destructing and the effects of ratio of de-
structing attempts and loading attempts.  
 

   
λ

1
0  tMTTF              (10) 

 
Where, the MTTF is according to largest frequent failurance 
loading attempts and failurance timed sequence gradient 
principle and sequence summation principle. The determin-
isitic state of gradient principle is used in the application on 
the incremental summation. The sequence summation princi-
ple is treated with one principle summation; intended first 
timed sequence plus ratio of 1 and failure rate λ. The MTTF as 
follow is modeled mathematically based on the above princi-
ples.  
 

    





fn

nMTTF
nn

0
  (11) 

 
Where, the MTTF model is governed by the rules of the in-
tended first timed sequence n0, failurance incremental se-
quence Δn, total failurance loading attempts nf, and total de-
structing attempts n. 

4 APPLICATION ON A SEAMLESS SWAGED GAS 

CYLINDER 

Several models of destructing processes have been made of 
models of crack growing, deforming, crack propagating, and 
creeping processes [1] in the Gas cylinder operation under 
corrosion atmosphere. The models of crack growing, deform-
ing, crack propagating, and creeping processes tell about the 
processes of destructing and the effects of loads and strengths. 
The destructing processes models are governed by the rules of 
the processes operating condition, construction, dimension, 
material, and timed sequence at operation. Operating condi-
tion is 81.28 ± 3.38 Fahrenheit degree and 2.8 ± 0.2 ksi pressure 
and temperature applications. The type of construction has 
solid one – workpiece construction shape.  
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Fig.1.Dimension of Gas Cylinder (in millimeters) [8] 
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Actual dimension is 12.44 inches inside diameter and 0.28 
inches shell thickness. Material used in construction of GC is 
AISI 4340 steel in 200 ksi yield strength [6], 20 rupture material 
constant [1], and 10-11 and 3 A and M fatigue strength con-
stant [9]. Range of crack growing, deforming, crack propagat-
ing, and creeping processes are between fabricating – destruct-
ing processes of GC.  

 

 
 
 
Incremental sequences linked to the GC are 10 cycles, 1.67 
years, 0.01 inches, and 1.67 years. Range of crack growing, 
deforming, crack propagating, and creeping processes linked 
to the GC are 0 cycles – 100 cycles, 1.67 years – 16.67 years, 0.1 
inches – 0.2 inches, and 1.67 years – 16.67 years. The external 
corrosions of atmosphere in the GC at the processes are 
deterministic states. External corrosion rates held constant 
between 0 mm/year – 0.3 mm/year, 0 mm/year – 0.3 
mm/year,  0 mm/year – 0.3 mm/year, and 0 mm/year – 0.45 
mm/year.  

4.1. RELIABILITY ANALYSIS BASED ON MODEL OF CRACK 

GROWING PROCESS 

State variables of load, strength, responding attempt, and time 
for the individuality of the interaction of workpiece-gas of GC-
gas, the ability of workpiece to resist workpiece fast crack growth 
from depth to depth, and the workpiece crack growth from depth 
to depth are tangential stress, fatigue strength, and crack growing 
attempt [12]. The model of crack growing process is harmony to 
the four principles of phenomenon theories i.e. tension ASME 
VIII-1 constituent [5], stress and corrosion ASME B31-3 constitu-
ents [6], fatigue Paris’s Law [10], and probabilistical pressure and 
temperature randoming constituent [2]. The deterministic states 
of ASME VIII-1 and ASME B31-1 constituents are applied on the 
mechanical tension, deformation, corrosion, and degradation in 
solid. Probabilistical pressure and temperature randoming con-
stituents linked to the GC are statistics of pressure and tempera-
ture and randoming rules on pressure and temperature. The reli-
ability of the fatigue event deals with phenomenologically grow-
able crack and phenomenologically degradable shell, and chang-
es to process of crack growing. Monte Carlo simulation verifies 
the reliability of the fatigue event calculation and confirms the 
deterministical load and strength and the probabilistical pressure 
and temperature. Coupled investigation validates the model of 
crack growing process and confirms the factual observation. 

All of cracks can be produced by GC corresponding with crack 

depth. General measurement of crack depth is crack depth level. 
Unit used in measurement of crack depth level is inches or mm in 
SI. Level of saving attempt is between initial crack depth level – 
critical crack depth level. Saving attempt linked to the GC is slow 
crack growing attempt and destructing attempt linked to the GC 
is fast crack growing attempt. The physical condition of fast crack 
growing attempt in the GC at the process is deterministic state. 

Relation as follow [5], [1] linked to the GC is relation of saving 
and fast crack growing attempts (ri) when ratio of tangential 
stress and fatigue strength not yet and yet exceeds 1 of GC: 
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and, fast crack growing attempt if ri = 0, when  
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Where, limitation used in ratio of tangential stress and fa-

tigue strength is 1 in dimensionless unit. P, E, d, t, m – A, N, 
a0, Kic, Y, and Sxmax linked to the GC are pressure, weld joint 
factor, inner diameter, shell thickness, material constants, cy-
cles, first initial crack depth, stress intensity factor, crack ge-
ometry correction factor, and maximum tangential stress. The 
phenomenological conditions of Kic, S0, Y, and d as follow [3], 
[6], [10], [6] in the GC at the process are deterministic states.  
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TcAdd Ei  20        (16) 

 
 
Where, Kic , S0, σ0 , Y, a, t, T, di , d0, AE , c, and T linked to the 

GC are stress intensity factor, yied strength, 0F yield stress, crack 

Fig.2.Gas Cylinder filling – using cycles  
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geometry correction factor, actual crack depth, shell thickness, 
temperature, inner diameter, design or actual iner diameter, in-
ternal allowance for design thickness, internal thinning rate, and 
operation time.  

Incremental ratio of total saving attempts (ri) and loading at-
tempts (n) is reliability of fatigue event (R1).  
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Interval probability as follow is 0 cycles – 100 cycles interval 

probability: 

           

 
 
Where, reliability of fatigue event (R1) explains about the de-

gree of belief of saving process and the effects of ratio of saving 
attempts and loading attempts and the mean time to fatigue 
event (MTTF) is developed on the basis of largest frequent 
failurance loading attempts and failurance timed sequence gradi-
ent principle and sequence summation principle. 
 
4.2. Reliability analysis based on model of deforming 

process  

 
Tangential stress, yield strength, and deforming attempt stag-

es are measurements of load, strength, and responding attempt 
for the individuality of the interaction of workpiece-gas of GC-
gas, the ability of workpiece to resist workpiece plastic defor-
mation from breadth to breadth, and the workpiece deformation 
from breadth to breadth [12]. The model of deforming process 
founds its development on three principles i.e. tension ASME 
VIII-1 constituent [5], stress and corrosion ASME B31-1 constitu-
ents [6], and probabilistical pressure and temperature randoming 
constituent [2]. The deterministic states of ASME VIII-1 and 
ASME B31-3 constituents are applied on the mechanical tension, 
stress, corrosion, and degradation in solid. The probabilistical 
pressure and temperature randoming is carried out using two 
principle theories; statistics of pressure and temperature and ran-
doming rules on pressure and temperature. The deforming pro-
cess is modeled mathematically based on the above principles. 

Reliability linked to the GC is reliability of yield event. Monte 
Carlo simulation verifies the reliability of the yield event calcula-
tion and confirms the deterministical load and strength and the 
probabilistical pressure and temperature. Coupled investigation 
validates the model of deforming process and confirms the factu-
al observation.  

Model of GC elastoforming and plastoforming processes is 
way of specifying the individuality of the workpiece elastic and 
plastic deformations from breadth to breadth [12]. The model 
explains about the processes of GC elastoforming and 
plastoforming and the effect of microstructural. The GC 
elastoforming and plastoforming processes are modeled tempo-
rary and permanently based on the workpiece elastic and plastic 
deformations from breadth to breadth. The GC elastoforming and 
plastoforming processes models are governed by the rules of the 
two modes as elastic mode and plastic mode. Saving attempt 
linked to the GC is elastic deforming attempt and destructing 
attempt linked to the GC is plastic deforming attempt. Plastic 
deformation occurrence is often phenomenologically based on 
permanently workpiece deformation from breadth to breadth 
and dimension change as long as the workpiece and the dimen-
sion are a changeable workpiece and a changeable dimension.  

Relation as follow [5], [6] linked to the GC is relation of saving 
and yielding attempts (ri) when ratio of tangential stress and yield 
strength not yet and yet exceeds 1 of GC: 
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Where, limitation used in ratio of tangential stress and yield 

strength is 1 in dimensionless unit. P, E, d, t, and S0 linked to the 
GC are pressure, weld joint factor, inner diameter, shell thickness, 
and yield strength. The physical condition of inner diameter d in 
the GC at the process is deterministic state. 

Incremental ratio of total saving attempts (ri) and loading at-
tempts (n) is reliability of yield event (R2).  
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The physical conditions of interval probability as follow has 

 

  

Fig.3.Reliability of fatigue event  
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solid 1.67 years – 16.67 years shape: 

  

 
 
Where, reliability of yield event (R2) of saving process degree 

depends on the totality of the ratio of saving attempts (ri) and 
loading attempts (n) and the determinisitic state of largest fre-
quent failurance loading attempts and failurance timed sequence 
gradient principle is applied on the incremental summation. 
 
4.3. Reliability analysis based on model of crack 

propagating process 

 
Measurements of load, strength, and responding attempt are 

tangential stress, fracture strength, and crack propagating at-
tempt stages of state variables for the individuality of the interac-
tion of workpiece-gas of GC-gas, the ability of workpiece to resist 
workpiece fast crack propagation from depth to depth, and the 
workpiece crack propagation from depth to depth [12]. The 
model of crack propagating process bases its development on 
four principles i.e. tension ASME VIII-1 [5], stress and corrosion 
ASME B31-1 constituents [6], fracture Irwin’s theory [3], and 
probabilistical pressure and temperature randoming constituent 
[2]. General principles of the model are ASME VIII-1 constituent, 
ASME B31-1 constituent, and Irwin’s theory. Probabilistical pres-
sure and temperature randoming constituents linked to the GC 
are statistics of pressure and temperature and randoming rules 
on pressure and temperature. Monte Carlo simulation verifies the 
reliability of the fracture event calculation and confirms the de-
terministical load and strength and the probabilistical pressure 
and temperature. Coupled investigation validates the model of 
crack propagating process and confirms the factual observation. 

Relation as follow [5], [3] linked to the GC is relation of saving 
and fast crack propagating attempts (ri) when ratio of tangential 
stress and fracture strength not yet and yet exceeds 1 of GC: 
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and, fast crack propagating attempt if ri = 0, when 
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Where, limitation used in ratio of tangential stress and fracture 

strength is 1 in dimensionless unit.  P, E, d, t, Kic, Y, and a linked 
to the GC are pressure, weld joint factor, inner diameter, shell 
thickness, stress intensity factor, crack geometry correction factor, 
and actual crack depth. The physical conditions of stress intensity 
factor Kic, crack geometry correction factor Y, and inner diameter 
d in the GC at the process are deterministic states.  

Incremental ratio of total saving attempts (ri) and loading at-
tempts (n) is reliability of fracture event (R3).  
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Total timed sequence of interval probability is 0.1 inches – 0.2 

inches: 

  

 
 
Where, the sequence summation principle is carried out using 

one principle summation; intended first timed sequence plus 
ratio of 1 and failure rate λ and reliability linked to the GC is reli-
ability of fracture event (R3). 
 

 

  

 

  

 

  

Fig.4.Reliability of yield event  

Fig.5.Reliability of fracture event  
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4.4. Reliability analysis based on model of creeping 
process 

 
A set phenomenological tangential stress, microstructural 

strength, and microstructural propagation solutions for the indi-
viduality of the interaction of workpiece-gas of GC-gas, the abil-
ity of workpiece to resist workpiece rupture strain from breadth 
to breadth, and the workpiece strain from breadth to breadth 
determine the tangential stress, rupture strength, and creeping 
attempt stages [12]. The model of creeping process is based on 
four principles i.e. tension ASME VIII-1 constituent [5], corrosion 
ASME B31-3 constituent [6], rupture Larsen-Miller parameter [1], 
and probabilistical temperature and pressure randoming constit-
uent [2]. The deterministic states of ASME VIII-1 constituent, 
ASME B31-3 constituent, and Larsen-Miller parameter are ap-
plied on the mechanical tension, stress, corrosion, and the micro-
structural degradation in solid. The probabilistical pressure and 
temperature randoming is carried out using two principles theo-
ries; statistics of pressure and temperature and randoming rules 
on pressure and temperature. The creeping process is modeled 
mathematically based on the above principles. 

All of microdefects can be produced by GC corresponding 
with actual creep strain. General measurement of actual creep 
strain is a creep strain level. Unit used in measurement of creep 
strain level is percent in inches/inches or mm/mm. Level of sav-
ing attempt is between primary, secondary, and final creep strain 
level – rupture level [1]. Saving attempt linked to the GC is creep-
ing attempt and destructing attempt linked to the GC is rupturing 
attempt. The physical condition of rupturing attempt in the criti-
cal creep strain level at the process is deterministic state. 

General relation of state variables [6], [1] is relation of saving 
and rupturing attempts (ri) when ratio of tangential stress and 
rupture strength not yet and yet exceeds 1 of GC: 
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Where, limitation used in ratio of tangential stress and rupture 

strength is 1 in dimensionless unit.  P, E, d, t, m, PLM, Pmax linked 
to the GC are pressure, weld joint factor, inner diameter, shell 
thickness, Larsen-Miller diagram gradient, Larsen-Miller parame-
ter, and Larsen Miller parameter maximum. The physical condi-
tion of PLM [1] in the GC at the process is deterministic state.  

 

 lrLM CtTP  log   (23) 

 
Where, PLM, T, tr, and Cl linked to the GC are Larsen-Miller pa-

rameter, temperature, rupture time, and material constant. 
Ratio of total saving attempts (ri) and loading attempts (n) is 

reliability of rupture event (R4).  
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Timed sequence used in interval probability of analysis is 

breadth strain level in 1.67 years – 16.67 years: 

  

 
 
Where, the MTTF is modeled mathematically based on the 

largest frequent failurance loading attempts and failurance timed 
sequence gradient principle and sequence summation principle 
and Monte Carlo simulation verifies the reliability of the rupture 
event (R4) calculation and confirms the deterministical tangential 
stress and rupture strength and the probabilistical pressure and 
temperature. 
 
 
4.5. Reliability analysis based on models of crack 

growing and creeping processes 

 
Applications of tangential stress, fatigue and rupture 

strengths, and crack growing and creeping attempts stages focus 
on the totality of the interaction of workpiece-gas of GC-gas, the 
abilities of workpiece to resist workpiece fast crack growth and 
rupture strain from depth to depth and breadth to breadth, and 
the workpiece crack growth and strain from depth to depth and 
breadth to breadth [12]. The models of crack growing and creep-
ing processes are according to four principles i.e. tension ASME 
VIII-1 constituent [5], stress and corrosion ASME B31-1 constitu-
ent [6], rupture Larsen-Miller parameter [1], fatigue Paris’s Law 
[10] and probabilistical pressure and temperature randoming 
constituent [5]. The deterministic states of ASME VIII-1 constitu-
ent, ASME B31-1 constituent, Larsen-Miller parameter are ap-

Fig.6.Reliability of rupture event  
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plied on the mechanical tension, stress, corrosion, and degrada-
tion in solid. The probabilistical pressure and temperature ran-
doming is carried out using two principles theories; statistics of 
pressure and temperature and randoming rules on pressure and 
temperature. The crack growing and creeping processes are 
modeled mathematically based on the above principles. The 
physical condition of series states reliabilities of rupture and fa-
tigue events (R4,1) as follow in the GC at the processes is deter-
ministic state. 

 

141414 RRRR ,,    (25) 

 
Timed sequence of interval probability is between 1.67 years – 

16.67 years: 
  
 

 

 
 
Where, reliability (R4,1) above is series states reliabilities of rup-

ture and fatigue events (R4,1) and reliability of rupture event mul-
tiplying reliability of fatigue event are reliabilities of rupture and 
fatigue events (R4,1). 
 
4.6. Reliability analysis based on models of crack 

propagating and deforming processes 

 
Load, strengths, and responding attempts are solved by re-

placing the totality of the interaction of workpiece-gas of GC-gas, 
the abilities of workpiece to resist workpiece fast crack propaga-
tion and plastic deformation from depth to depth and breadth to 
breadth, and the crack propagation and deformation from depth 
to depth and breadth to breadth functions with tangential stress, 
yield and fracture strengths, and deforming and crack propagat-
ing attempts stages approximations [12]. The models of crack 
propagating and deforming processes are harmony to four prin-
ciples of phenomenon theories i.e. tension ASME VIII-1 constitu-
ent [5], stress and corrosion ASME B31-1 constituents [6], fracture 
Irwin’s theory [3] and probabilistical pressure and temperature 
randoming constituent [2]. The deterministic states of ASME VIII-
1 constituent, ASME B31-1 constituent, Irwin’s theory are applied 

on the mechanical tension, stress, corrosion, and degradation in 
solid. The probabilistical pressure and temperature randoming is 
carried out using two principles theories; statistics of pressure 
and temperature and randoming rules on pressure and tempera-
ture. The crack propagating and deforming processes are mod-
eled mathematically based on the above principles. The deform-
ing and crack propagating processes models are governed by the 
rules of the states variables types, scales, measurements, specifica-
tions, limitations, and principles at timed sequences as mentioned 
in the 4.2. and 4.3 sections. The physical condition of series states 
reliabilities of fracture and yield events (R2,3) as follow in the GC 
at the processes is deterministic state. 
 

323232 RRRR ,,                              (26) 

 
Timed sequence of interval probability linked to the analysis is 

1.67 years – 16.67 years: 
  

  

 
 
 
Where, the series states reliabilities of the fracture and yield 

events (R2,3) have solid degrees of belief of saving processes shape 
and reliability of fracture event multiplying reliability of yield 
event are reliabilities of fracture and yield events (R2,3). 
 

4 CONCLUSION 

Model of destructing process not only rules in process or phe-
nomenon analysis but simplifies reliability calculation approach 
in which this analysis uses new mathematical approach com-
bined with traditional Monte Carlo method. 
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ematics, and modeling which are particularly very inspireful. 
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SYMBOLS AND ABBREVIATIONS (UNITS) 

 
a0  first initial crack depth (inches) 

βm   beta statistical parameter (dimensionless unit) 

Cl  rupture material constant  

d  inner diameter (inches) 

Δn  failurance incremental sequence (cycles, inches, or years)  

E  weld joint factor (dimensionless unit) 

GC Gas Cylinder 

Kic  stress intensity factor (dimensionless unit) 

λ failure rate (cycles-1, inches-1, or years-1)  

M  Larsen-Miller diagram gradient (ksi. 10 3 years)  

MTTF Mean Time to Failure Event (cycles, inches, or years) 

m – A  fatigue material constants (dimensionless unit) 

N  cycles (cycles) 

n loading attempts (dimensionless unit) 

nd  total destructing attempts (dimensionless unit)  

nf  total failurance loading attempts (dimensionless unit)  

n0  intended first timed sequence (cycles, inches, or years) 

PLM  Larsen-Miller parameter 

Pmax  Larsen Miller parameter maximum  

P  pressure (ksi) 

R reliability of failure event (dimensionless unit)  

Rj series state reliability of failure events (dimensionless unit) 

r responding attempt (arbitrary units) 

rand()m computed random number (dimensionless unit)  

ri  saving and destructing attempts (dimensionless unit) 

SI Standard International  

Sxmax   maximum tangential stress (ksi) 

S0  yield strength (ksi) 

σ0 strength (ksi) 

σ stress (ksi) 

T   temperature (F) 

t  shell thickness (inches) 

t0 intended first timed sequence (cycles, inches, or years)  

tr  rupture time (10 3 years) 

θm  theta statistical parameter (dimensionless unit) 

xm  chi statistical parameter (dimensionless unit) 

Y  crack geometry correction factor (dimensionless unit) 
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