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Thermally Induced Vibrations of a Thin Plate Using the Wave
Heat Conduction Model

2000

The dynamic thermal and displacement response of a thin plate, under the effect of an external thermal excitation are
investigated. The excitation is in the form of a suddenly applied laser pulse (thermal shock). The resulting transient

variations of temperature are predicted using the wave heat conduction model (hyperbolic model), which accounts for
the phase lag between the heat flux and the temperature gradient The resulting heat conduction equation is solved

analytically-numerically using the Laplace transformation and the Riemann-sum approximation, to calculate the
temperature distribution within the plate. The equation of motion of the plate is solved numerically using finite

difference technique, to calculate the transient variations in deflections. The intensity of the heat source, its time
duration, and the thickness of the plate, are the main factors found to affect the resulting displacement response,

.which is found to be largely dependent on the quasi-static component of the displacement

ةمدص  ) رزیل ةضبن  لكش  ىلع  يرارحلا  زیفحتلا  ناك  ثیح  يرارحلا ، زیفحتلا  ریثأت  تلحت  ةقیقر  ةحیفصل  يحازلإاو  يرارحلا  يكیمانیدلا  بواجتلا  ةسارد  مت  ثحبلا ، اذھ  يف 
قفدتلا نیب  ئشانلا  روطلا  فلخت  رابتعلاا  نیعب  ذخأی  يذلاو  لیصوتلاب ، ةرارحلا  لاقتنلا  ـي  جوملا جذومنلا  مادختساب  ةیلاقتنلاا  ةرارحلا  تاجرد  ریغت  داجیإ  متو  ةیرارح .)

Laplace Transformation Technique) يسلابلالا لیوحتلا  ـة  قیرط مادختساب  ایددع  – ایلیلحت يرارحلا  لیصوتلا  ةلداعم  لح  مت  .ةرارحلا  تاجرد  ریغتو  يرارحلا 
ایددع ةحیفصلا  ةكرح  ةلداعم  لح  متو  .ةحیفصلا  للاخ  ةرارحلا  تاجرد  عیزوت  باسحل  ( Rieman- Sum Approximation  ) ةیبیرقتلا نامیر  عومجم - ةقیرطو  ( 
ةدملاو يرارحلا ، ردصملا  ةدشل  نأ  دجو  .ةحیفصلا  تافارحنلا  ةیلاقتنلاا  تاریغتلا  باسحل   ( Finite Difference Technique  ) دودحملا قر  ـ فلا ةقیرط  مادختساب 

ىلع ریبك  لكشب  دمتعت  يتلاو  ةحیفصلل ، يحازلإا  بواجتلا  ىلع  ةرثؤملا  ةیساسلأا  لماوعلا  يھ  .ةحیفصلا  ةكامسل  ةفاضلإاب  يرارحلا ، ردصملل  ضرعتلا  اھیف  متی  يتلا  ةینمزلا 
.ةحازلإل ةنكاسلا  ھبش  ةبكرملا 
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