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Fish Bone Causes and Effects diagram s,
Affinity Diagram and Design Failure Mode s,
Reliability sz,

Visodic Safety Factor Model s,

Norton Safety Factor Model s,

Pugsley Safety Factor Model s,

Misc. Safety Factor Model s,
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Table 1. Recommended Contral Safery Factors for Ductide Materials
baved o Yield Steengih [Shighey & Mischie, 2001, P. 25|

Safety Knowledge of | Knowledge of | Knowledge of Know ledge of
Factor Loads Stress Material Environment
L2-1.5 Accurate Accurate Well Known Contyolable
1.5:20 Good Good Well Known Constant
2.0.25 Good Good Average Ordinary
2530 Average Aveengr Less Tried Oredinary
3040 Average Aveeage Untried Ovelinary
3.04.0 Uncrytain Une estasin Better Known Uncrrtain
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Table 6. A Comparison of Safety Factor Models

Test Cases

Visodic Norton

1. Commercial acvospace structure  Very well tested materials and

structures. Well Characterized loads, Predictable servico environment, 1.2-1.5 1.3

Periodic inspection and maintenance throughout long life. Failure usually
results In high risk to many human Hves. (A SE of 1.5 s expected.)

2. Trailer hitch coupler  Defined maximum loads by class. Occasional

service loads 2-3 times defined maximums. Corrosive environment, Cyclic 4.5-6.0 1.0

and impact loading. Very little inspection and maintenance during
moderately long life.  Fatlure may result in high risk to human life.

3. Large utility power transformer -~ Well defined maximum loads.

Occastonal service loads 1.2 times normal. Cyclic and impact loading, 3.8:5.0 1.0

Predictable but challenging service envivonment. Periodic inspection and
maintenance throughout very long life. (A SE of 5 1s customary.)
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P=-TsxtxE
R x Fs

P = maximum allowable pressure (psi)
Ts = ultimate tensile strength (psi)

t = minimum thickness of shell (inch)
E = efficiency of longitudinal joints

R = inside radius (inch)

Fs = factor of safety
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Table 1A (Cont'd)
Section I; Section 111, Classes 2 and 3;* Section VI, Division 1; and Section X1l

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Clann/
Line HUNS  Conditlan/ Stae/Thickness, Group

s i3 J . LS Na. R T i P-No. N
—— —_—
Cartron stovl 3 3 KOA0 06

Table 1A (Cont'd)

Applicability and Max. Temperature Lim it
(NP = Not Pevomiined)
SEE e Nugepiens b Ol

Min. Min.
Tonsile Viela xternal
Line  Strength, Strength, Prossure
1] v A
— — . i
in el Can) 1000 700 1000 Lo Cs-2 Gi1o. St 11 1

Table 1A (Cont'd)

-20
Line to

|"-§““.ﬁ'-‘y" S 1L L00 L0 LU0 100 S04 Q00 200 220 ka1l L0 iU
L (S

200,
AL VAR 121 A2 124 120 AL LAo FRAT] LA a4 a2, l
60/ 17.1~ 3.5 Basedon TS
35/17.1=2 Based on YS
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Table SA
Section VI, Division 2
Maximum Allowable Stress Values S for Ferrous Materials

Alloy
Dwsig./ €
UNS Con shuo/ Group
Moot Faree Nprws. N Ay g/ G e No. ¥ Chdabnwan, i, PN N,
Gale pips BA 06 [ KOO0 e RO 1 |
Table 5A
M. M.
Tonsile Viel Fxrernnt
Line  Kkrwopih, N rwaaghh, Prean i o
o Lont ) sl his H-wi!
T — m GHoA A
Table 5A
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'L
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35/ 23.3= 1.5 Based on Y'S
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Table A-1 Basic Allowable Stresses in Tension for Metals (Cont'd)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Specified
: Min. :
Class/ Min. .~ Min.
Type/ UNS  Condition/ Temp.,whmp.

Material Spec. No. Grade No Temper  Size, in. P-No. (5) Notes °F (&) Tensile Yield to 100 200 300

‘ AlO6 B k03006 ... ... 1 (59 B (50) (35) (0.0) 200 200
60/20=3  Basedon TS

35/20=1.75 Basedon YS
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ASME B3 V200
Table A1 Carbon Steel

o o et LT

LT M g «
e Wil " Temsite Yielt -
o Conde Fypm oe Class O ] N e Y e ’

Table A‘1 Carbon Steel
Mo sl Alwwabde S1reas Valwes b Tomaiun, Sal, fue Metal Tompaintuse, 9, Mot Lsieeding
oo
100 M0 wo 00 SO0 -y e roo e Lol Grede L2

Seambens Pge and lime
AN S

60 / l71=35 Jﬁase& 'on TS
35§/17.1=2 Based on YS
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