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List of 22 Principal Stresses Formulas

Principal Stresses @

1) Angle of Obliquity (%'

-
Q= atan(—
Gn

) Open Calculator (&'

. 2.4MPa

2) Major Principal Stress if Member is Subjected to Two Perpendicular Direct Stress and Shear Stress

@

2 Open Calculator (&'

oy oy Oy — Oy
Gmajor:T+ T +7’2
.5MPa + 0.8MP .5MPa — 0.8MPa \ *

a3.0546831v1pa:05 3‘508 a+\/(05 a208 a) + (2.4MPa)?
3) Maximum Axial Force L‘:
Puaga =0- A Open Calculator @

a 0.0768kN = 0.012MPa - 6400mm>

4) Minor Principal Stress if Member is Subjected to Two Perpendicular Direct Stress and Shear Stress

Ky

2 Open Calculator (&'

oy + oy Gy — Oy

) d o, - = —— — - —|—7-2
. minor ) 2

a -1.754683MPa =

0.5MPa + 0.8MPa \/ ( 0.5MPa — 0.8MPa

2
2
5 5 ) + (2.4MPa)
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5) Resultant Stress on Oblique Section given Stress in Perpendicular Directions L‘:

GR:\/Gi—I—TQ

B 2.412986MPa = \/ (0.250MPa)” + (2.4MPa)’

6) Safe Stress given Safe Value of Axial Pull @

Psafe
by c —
@ -
1.25kN

7) Safe Value of Axial Pull (&'
Pgate = Ow A
) 38.4kN = 6MPa - 6400mm®

8) Stress along Maximum Axial Force @

Paxial
o —
-~
1.1kN

Normal Stress @

9) Equivalent Stress by Distortion Energy Theory @

1 2 2 2
Ge:E'\/(Gl_(W) + (09 —03)" + (03 — 07)
ex

3/9

Open Calculator (&'

Open Calculator (&'

Open Calculator (&'

Open Calculator @

Open Calculator (&'

1
41.05127N/m> = 7 \/(87.5 — 51.43N/m?)? + (51.43N/m> — 96.1N/m?)® + (96.1N/m?* — 87.5)"
2
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10) Normal Stress across Oblique Section @

o, =0-" (COS (eoblique)) 2 Open Calculator (&'

B0 0.011196MPa = 0.012MPa - (cos(15°))"

11) Normal Stress for Principal Planes at Angle of 0 Degrees given Major and Minor Tensile Stress @

N
61 + 09 G; — 09 Open Calculator (%

Bo-—5 +—

124MPa + 48MPa n 124MPa — 48MPa
2 2

@ 124MPa =

12) Normal Stress for Principal Planes at Angle of 90 degrees @

Open Calculator @

2 2

124MP 48MP 124MPa — 48MP
a48MPa: a;— 8 a a2 8 a

6+ o 6y — O
Gn: 1 2 1 2

13) Normal Stress for Principal Planes when Planes are at Angle of 0 Degree @

Open Calculator (&'

6] + 06y | O] — 0Oy
x =
@e. 5 T3

124MPa + 48MPa n 124MPa — 48MPa
2 2

@ 124MPa =

14) Normal Stress on Oblique Section given Stress in Perpendicular Directions @

_ Open Calculator (&'
6; +03 , 61— 0y

On — + * COS (2 : eoblique)

2 2

124MP 48MP 124MPa — 48MP

) 118.909MPa = a; 2+ a2 2 cos(2-15°)
15) Normal Stress using Obliquity L‘:

T Open Calculator (&'

o7 tan(p)

() 2.4MPa = 24MPa
tan(45°)
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16) Stress Amplitude L‘:

N
G Y Open Calculator (%

max min
o = T T

62.43N /m? — 106.3N /m*
2

) -21.935N/m* =
Shear Stress @

17) Condition for Maximum or Minimum Shear Stress given Member under Direct and Shear Stress L‘a

Open Calculator @
o, — O y

1 .
Gplane = 5 -atan T

1 0.5MPa — 0.8MPa
a -1.788167° = 7 atan< 2.92.4MPa >

18) Maximum Shear Stress given Major and Minor Tensile Stress L’.'

6, — Oy Open Calculator (&'
Tmax — T
124MPa — 48MPa
B 3smPa =
2
19) Maximum Shear Stress given Member is under Direct and Shear Stress @
Open Calculator (&'

o, —o,) +4-72
V(o =)

Tmax — >

\/(0.5MPa — 0.8MPa)? + 4 - (2.4MPa)’
2

@ 2.404683MPa =

20) Shear Stress using Obliquity @
T = tan(d)) - oy Open Calculator (&

B 0.25MPa = tan(45°) - 0.250MPa
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Tangential Stress &

21) Tangential Stress across Oblique Section @

G Open Calculator (&'
Oy = 5 ' SlIl(2 : eoblique)

0.012MPa .sin(2-15°)

B 0.003MPa =
22) Tangential Stress on Oblique Section given Stress in Perpendicular Directions @
Open Calculator (&'

Oy = Sin(2 ' eoblique) ' %

124MPa — 48MPa
2

B 19MPa =sin(2-157) -
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Variables Used

« A Area of Cross-Section (Square Millimeter)

o P_xial Maximum Axial Force (Kilonewton)

o Pgafe Safe Value of Axial Pull (Kilonewton)

. eoblique Angle made by Oblique Section with Normal (Degree)
* Bpjane Plane Angle (Degree)

e O Stress in Bar (Megapascal)

e 04 Normal Stress 1

e 04 Major Tensile Stress (Megapascal)

e 09 Normal Stress 2 (Newton per Square Meter)

e O Minor Tensile Stress (Megapascal)

e 03 Normal Stress 3 (Newton per Square Meter)

e O, Stress Amplitude (Newton per Square Meter)

e Og Equivalent Stress (Newton per Square Meter)
* Omajor Major Principal Stress (Megapascal)

* Omax Maximum Stress at Crack Tip (Newton per Square Meter)
® Omin Minimum Stress (Newton per Square Meter)
* Ominor Minor Principal Stress (Megapascal)

e O, Normal Stress (Megapascal)

e OR Resultant Stress (Megapascal)

e Oy Tangential Stress (Megapascal)

e O,y Safe Stress (Megapascal)

e Oy Stress acting along x-direction (Megapascal)

e Oy Stress acting along y-direction (Megapascal)

o ¢ Angle of Obliquity (Degree)

e T Shear Stress (Megapascal)

* Tmax Maximum Shear Stress (Megapascal)
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Constants, Functions, Measurements used

e Function: atan, atan(Number)
Inverse tan is used to calculate the angle by applying the tangent ratio of the angle, which is the opposite
side divided by the adjacent side of the right triangle.

¢ Function: cos, cos(Angle)
Cosine of an angle is the ratio of the side adjacent to the angle to the hypotenuse of the triangle.

e Function: sin, sin(Angle)
Sine is a trigonometric function that describes the ratio of the length of the opposite side of a right triangle
to the length of the hypotenuse.

¢ Function: sqrt, sqrt(Number)
A square root function is a function that takes a non-negative number as an input and returns the square
root of the given input number.

e Function: tan, tan(Angle)
The tangent of an angle is a trigonometric ratio of the length of the side opposite an angle to the length of
the side adjacent to an angle in a right triangle.

¢ Measurement: Area in Square Millimeter (mm?)
Area Unit Conversion G‘

e Measurement: Pressure in Megapascal (MPa), Newton per Square Meter (N/m?)
Pressure Unit Conversion ($
e Measurement: Force in Kilonewton (kN)
Force Unit Conversion @
e Measurement: Angle in Degree (°)
Angle Unit Conversion @
e Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion @
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