
𝜎!"# = (𝜎$+𝜎%) ∕ 2
𝑅 = (𝜎$−𝜎%) ∕ 2	

Therefore 𝜎!"# > 𝑅. From this we see that 
both 𝜎&$ and 𝜎&% are positive. Because of 
this, the radius of the larger of the two out-
of-plane Mohr’s circles is maximum shear 
stress: 𝜏'!(,!*+ = ⁄𝜎&$ 2 = 𝜎$ ∕ 2.

𝜎!"# = (𝜎$−𝜎%) ∕ 2
𝑅 = (𝜎$+𝜎%) ∕ 2	

Therefore 𝜎!"# < 𝑅. From this we see that 
𝜎&$ and 𝜎&% are of opposite signs. Because 
of this, the radius of in-plane circle is 
maximum shear stress: 𝜏'!(,!*+ =
(𝜎$+𝜎%) ∕ 2.
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𝜎!"# = ⁄𝜎$ + 𝜎% 2 = 7	 ⇒	 𝜎$ = 14 − 𝜎%

𝑅& = -𝜎$ − 𝜎%
& 4 + 𝜏$%& = -14 − 2𝜎%

& 4 + 𝜏$%& ⇒

	 𝜎%=
'
&
14 − 2 𝑅& − 𝜏$%& = '

&
14 − 2 5& − 4& = 4	𝑘𝑠𝑖

𝜎$ = 14 − 𝜎% = 10	𝑘𝑠𝑖

𝜎&$ = 60+ 40 = 100𝑀𝑃𝑎
Based on the larger of the two out-of-plane Mohr’s circle:  𝜏!"#,"%& = 𝜎'( ∕ 2 = 50𝑀𝑃𝑎

𝜎&$
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𝜎!"# = (𝜎,+𝜎,) ∕ 2 = 𝜎,
𝑅 = (𝜎,−𝜎,) ∕ 2 = 0 = 𝜏'!(,-./01!.#

𝜎

𝜏
𝜎,

Therefore the in-plane Mohr’s circle is a point. The radii of the out-of-plane 
Mohr’s circles represent the absolute maximum shear stress: 𝜏'!(,!*+ = 𝜎!"# =
𝜎,.
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Point “a”:  𝜎$ < 0 and 𝜏$( ≠ 0. Therefore: 𝜎!"# < 0 and 𝜎!"# < 𝑅

Point “b”:  𝜎$ = 0 and 𝜏$% ≠ 0. Therefore: 𝜎!"# = 0

Point “c”:  𝜎$ > 0 and 𝜏$( ≠ 0. Therefore: 𝜎!"# > 0 and 𝜎!"# < 𝑅

Q5



𝜎!"# = 𝜎 ∕ 2 and 𝑅 = ⁄𝜎 2 	⇒	 𝜎)' = 𝜎 and 𝜎)& = 0

𝜎!"# = 0 and 𝑅 = 𝜏	 ⇒	 𝜎)' = 𝜏 and 𝜎)& = −𝜏
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