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'Thermal stress
Changes in temperature produce expansion or contraction of materials and
result in thermal strains and thermal stress.
/
| y
/
A Lo A Ly
R
At room temperature
Changes in temperature produce expansion or contraction of materials and Free expansion
result in thermal strains and thermal stress. 0
/ ] = /
/I
Y T L 5
B 7 R L Ow R
At room temperature After temperature increased a bar is
expanded
£
8y, = thermal strain I
l . 8y, = L aAT
e L = length of bar (m) L 0
Heat




In case rigid support:




In case rigid support:
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In case rigid support:




In case rigid support:
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Expansion per 100 Feet Pipe
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o =Ea(T,-T,)

o = (200x10%)(11.7x10°%)(100 — 20)

0 50 100 150 200 250
Change in Temperature (degF)
5/ Fixed-Fixed bar was 20 °C at room temperature, /
Determine the stress when the bar is heated to 1 (&)
/
100°C? A La
= E,, =200 Gpa
A () a, = 11.7 um/m°C
) Lo A, = 200 mm?
o, = EaAT




E/ Fixed-Fixed bar was 20°C at room temperature, /| i
Determine the stress when the bar is initially stretched by / (A)
a force at 10 KN ,then heated to 100°C ? ; : L Ij
& 0 :
Sol: o
o, = E aAT Ee = 2(1)076110 o
Ao = . m/m
O = Ea(Ty—Ty) st by
A, =200 mm

o = (200x10%)(11.7x107%)(100 — 20)
Opn = 187.2 Mpa (—Compression )

P 10x10°

Oinitial = 3 =
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