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Module 1-¢

Biaxial Stress Computations
(Mohr's Circle)
This module finds the principal

normal stresses for a 2-d
stress tensor.

- Click here for
instructions on how
to use this spreadsheet.

Click here to léam
more about this -
spreadsheet. .

Click here to look at
~ aplot of Mohr's
- Circle for the data. '

 Click ere to closé”
‘the Mohr’s Circle
" .. sketch. Y

The principal normal stresses are:
22,000 | psi
o= 2000 | psi
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Module 2-1a
Maximum Normal Stress Theory of Failure

(Brittle Matcerials)

Click here for
mstructions on how

Input the principal normal stresses and their unils:
\Puse this spreadsheet. || 5, = 2

1.
5:= g2
Click here 10 learn
more about this 5=
spreadsheet.

Input the Yield point values and the Factor of Safety:

Sy = -135.000 psi (Compression Ultimaie Strength)
Sy = 40.000 psi (Tension Ultimate Strength)
N.= 2.00 (Factor of Safety)

Check each of the three equations of the failure theory:

_'_g.“_‘ =§ = Efi
Nf‘ Ny
—67,500 = 22,000 = 20,000 | Fails
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Click here for
instructions on how
to use this spreadsheet.

Click here to learn
more about this
spreadsheet. -

A S g jlxe Y

Module 1-5

- Triaxial Stress Computations

This module finds the principal
normal stresses for a 3-d
stress tensor.

Scanned by CamScanner

Input the stress components:

g, = 70 MPa v
L 80| MPa

g.= 90| MPa

Ty | Mpa |
T ™ 25 MPa

Ty: = 40 MPa

The principal normal stresses are:

S = 4142 MPy ;
S,= 14521 MPpa
S, = 5337 MPa




i g jlxo gl s ™ oeile slyl >k

Module 2-4
Maximum Distortion Energy Theory of Failure
; ; ' ’ 2
Click here for 5 ; 5 Sy
instructions on how ¥ 4 _ - o < :
to use this spreadsheet. (Sl 524 5= 515 - 5155 - 5:53) \ Ny
Input the principal normal stresses and their units:
Click here to learn
more about this S = 41.42 | MPa v
spreadsheet.
.= 145.21 | MPa
Si= 53.37 | MPa

Input the Yield point and the Factor of Safety:
Sip = 386 | MPa (Yield Strength)

Np= 3.00 (Factor of Safety)

The result from the failure equation is:

Left-hand side = 9.67E+03
Right-hand side = ¢ 1.66E+04
Status = Safe
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Module 1-3b
Properties of Circular Cross Scctions

Click here for
instructions on how
to use this spreadsheet.

Click here to learn
more about this
spreadsheet.
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} Module 2-5
Stress Concentration Factor for a Round

= Bar with Shoulder Fillet in ‘Tension
* ~Click here for

Instructions on ‘how to
use this spreadsheet.

Qlick here 10 leamn
more about this
spreadsheet.
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D= wﬁ“_: 5 ) : 5~f:::""!‘f‘+k Larger diameter
T N o HLEmE A
r SR o b ! Fillet radius
K, = 1.680 Stress concentration factor
Soominal 2546 psi Nominal stress
Sactual 4278 psi Actual stress

Note: The underlying chart for these data requires that
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Module 2-6
Stress Concentration Factor for a Round
. Chck hm e Bar with Shoulder Fillet in Bending
instructions on huw 5
o use lh._ts_ spreadsheet. M
. Cl.lck here to learn L o
-~-more about this - :
spreadsheet. -
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r= X ] ? ﬁt = Fillet radius
i 1.62 Stress concentration factor
Shominal 16,297 | psi Nominal stress
Sactual 26,402 | psi Actual stress
Note: The underlying chart for this data requires that
001 =<r/d=<03and1.01=D/d=6 I
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Module 2-11
Stress Concentration Factor for a Shalt
with a Transverse Hole Loaded in Bending

Click here for
instructions on how to
use this spreadsheeL.

Click here to learn
more about this
spreadsheet.

M
s = X

=D _ r“’)'}

L32 6
M= Applied moment
d= | Hole diameter
D= tx| Cylinder diameter
K = 1.96 Stress concentration fatiur
e 110603609 Nominal stress

Note: The underlying chart for this data requires that
0=d/D=03

l
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(&, =a(k, ~1)+1=01(1.96 - 1)+ 1=1.09625
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" Module 2-20
Goodman Equations for Fatigue

Failure

Click here for (s S,

instructions on how to Sae t S K| 2 s N

use this spreadsheet. ' 5.-/ fs
Quick here to learn S ,
more about this d
spreadsheet. Savg + S Kp = Ny,

Input the range stress and the average stress and their units:
U =6 ST 1 AR SV G T

S, = s MPa )% (Range Stress)
Sue = g2 111 { MPa < [ (Average Stress)
K= ,\lm'q (Fatigue Stress Concentration Factor)

Input the Material Properties and the Factor of Safety:

U485 L riMPa. 7o (Yield Point Stress)

(Ultimate Strength)

<~ (Endurance Limit)

g .rz:n.‘: h MPE

. f PR e
200 Factor of S
-‘-‘;'“;T-«.H: (Factor of Safety)

i <

Results from the first equation:

Left-hand side = 2310 | MPa
Right-side = 2690 | MPa
Status = Safe

Results from the second equation:

Left-hand side = 171.2 MPa
Right-side = 2275 | MPa
Status = Safe
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Module 2-21
Basquin's approximation to the S-N Curve

Cilclg here for. dpus : n
instructions on how || o, = 20,000f psii: . . w | Ulimate strength
+ 1o use this spreadsheet, ' '
o, = 40,000| psi Endurance limit
Click here L = : i
nl;:ku i;:)'ﬁ{;:’m A= 45,000| psi .. | Completely reversed siress
spreadsheet. Find Busquin's coefficients:
5 _ 108 (@) — 1og (0.90,)
= -0.10214 3
T,
A= 164,025 A=
10662)
Applying Basquin's equation: 1
o, \#
N= 315,646| cycles l predicted cycles of o,
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Module 2-22

Equivalent Stress Computation

e b B for Basquin's Approximation of Finite Fatigue Life
instructions on how Input values:
to use this spreadsheet. o= 90,000 | psi v | Ultimate strength
Click here to learn Tovg = 45000 | psi Average stress
more about this
spreadsheet. o= 13,641 | psi Range stress
K= ' 1.5 Fatigue Stress Conc. Factor
- Kjo,0
O’R = ——
Ty~ Oavg
Ouiput:
Op= 40,923 | psi _ Equivalent siress
> 5 Sl (093 (4l
Module 2-22
Equivalent Stress Computation
Chd'.herefor for Basquin's Approximation of Finite Fatigue Life
instructions on how || | Input values:
to use this spreadsheet. B L AR B e
- A ou= - 90,000 | -psi v | Ultimate strength
= Click here tolearn  |f | Zavg = 35000 psi Average stress
more about this =
spreadshieet. || 77T A 20,787 | psi Range stress
K= . 15 Fatigue Stress Conc. Factor
oR = K)r o,0,
Ou™ Tayg
Output:
op= 51,023 | psi Equivalent stress
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 Module 2-22

Equivalent Stress Lulllpllhlfll)n

el i o for Basquin's Approximation of Finite Fatigue Life
instructions on how Input values:
to use this spreadsheet.
i o, = 90,000 ([ pai w | Ultimate strength
Click here to learn Tavg = 48,000 | psi Average stress
more about this
spreadsheet. o, = 15,000 | psi Range stress
K= 1.5 Fatigue Stress Conc. Faclor
_ Kf g,0,
Op =
: Oy~ Oay
Output:
Tp= 48214 | psi : Equivalent stress

ros jl i 4S8 @S o0 mad 5 Sl Sl LS 58 3550 55 (pgSly Adlae ) o3l b cgam P 5
Cusld I‘"-'-AI? A-J’l u.:u..: CJlb 3)9& » ‘L')ilf—L"’ Al B &.B)a.nn I8 ra d_’l.‘\f)l._l L:.w}; Aalad

instructions omhow || |0, = © 90,000} ' psi. . ‘. W] Ultimate strength
to use this spreadsheet. : e '
— a,= 40,000 psi Endurance limit
Click hl;l::o tl'; 15:!1 g, = 40,923| psi Completely reversed stress
spreadsheet. Find Basquin's coefficients:
5 _ 108 (9 - log (090,
B= —0.10214 3
A 164,025 i
A= 10(68)
Applying Basquin's equation: 1
pplying Basquin's equation . o\
A
N= 799,839 cycles predicted cycles at o,

Bpas |y dalad 391 yae 5| 3200000/ 799839 = 40% >90> P NS5 i o) & it o

)la £9d AU s ,_g'y | o.'))f
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Click here for Inputs
insug:uons on how o,= 90,000| psi w | Ultimate strength
to use thi .
— a.= 40,000 i Endurance limit
e 1 psi
Click here to learn = i Completely reversed stress
more about this i S108|  psl a
spreadsheet. Find Basquin's coefficients: log (o) — log (0.97,)
B= 3
B= -0.10214
g,
A= 164,025 A= 1066B)
Applying Basquin's equation: o %
r
N = A
N= 92279 cycles predicted cycles at o,

) aslad joe [S ;1 18600/ 92279 = 20% « )38 )b 5| o pl pains oo 0 s dino jl edlazul b
ol 01 By (6,138 Laslyd 95 bauwgs Md aadad duio joe 5 60% 13935 ¢l pls (o] 03,5 6 pocae
axio Jodo g 2les Jolae 25 jl odlizul b 1l wulgs o g Sloigo dakad jas jl 40% jie ()95 Gib

S e ) O)jg0 4y e 83,58

",Unduh' 2-21
Basquin's approximation to the S-N Curve
Click here for
instructions on how | |o, = 90,0001 psi ¥ | Ultimate strength
10 use this spreadsheet.
a, = 40,000 psi Endurance limit
Click here to learn = '
s eout this a, 48214 psi Completely reversed stress
spreadsheet. Find Basquin's coefficients:

B = llfg_(‘[fl__ log (0.9¢,)
B= 0.10214 3
A= m.nsz A= e
e e ——— 1 ()(o8)
Applyig Basquin's equation . |

| U, \B
N= | --i]
\4,
e ‘I P P Y™ T R -
'w'ml eycles predicted cycles ut o,

s 3 S 09060648 = 64259 315 4 () ol ) o3l s 40% 3 s

g ool zalS ) S Sass plisabl vy S 0zl b Jas ) bl it s 395 yas duilail 1

cdd e 9 $)AS)L 4 bgpe slb labasl iy aaad s VM) )36 5 Wll-:\s
’ R "L',‘:'Ll" J’l“"‘-’ll:-u'a”.d)
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