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INTRODUCTION & AIM RESULTS & DISCUSSION
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£ Temperature Effects on Beam Deflection (E(T))
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Figure 1: The effect of increasing temperature on deflection, with
varying Young’s modulus E(T) while the grain size remains
constant.

Temperature Effects on Beam Deflection (E(T) & Grain Size)
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Space-fractional Euler—Bernoulli beam [1] is extended by He05
iIncluding temperature-dependent parameters A4 -

T=25C{Er=19gr=1)
T=900"C(E_r=1.5, g r=18.1)
T=8950"C (E_r=1.343, g _r= 22.6)
T=1000"C (E_r=1.21, g _r=47.1)
T=1050"C (E_r= 1.278.g9_r=97)
T=1100"C (E_r= 1.287.g_r=158.5)
T=1150"C (E_r= 1.277.g_r=200.4)

E(T), a(T) and 1¢(T): 2 seoi-
DAL DE[I7**DE (17 7' Dw) [}EI = p(x) 5
Special Case: y m:
Fora = 1, the model reduces to the classical Euler—
Bernoulli beam: A A

Figure 2: The effect of increasing temperature on deflection, with varying
Boundary Conditions: Young’s modulus E(T) and grain size.

CONCLUSION

Propped cantilever beam:
Uo(X0)=0, @o(xo)=0,

Up(Xy,)=0, My (X,)=0  For a constant grain size, an increase in temperature leads
Solution Approach: to a reduction in Young’s modulus, which results in
1. Finite Difference Method. enhanced beam deflection.
2. Trapezoidal rule [1] (for approximating Caputo « Moreover, deflection increases further due to the combined

influence of decreasing Young’s modulus and increasing
grain size with rising temperature.

derivative).
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