
www.manaraa.com

14/06/2020

: صلختسملا

ةمجرت
: صلختسملا

: حولموبانوفلؤملا فیطللادبع  دمحم  :ضایر  هزاجلإا |ةھج  ایلعلا تاساردلا  :ةیلك  ةیجولونكتوصصختلا ةیقیبطت  مولع 

تلااجملا
: ةیثحبلا

ةیكیناكیملا ةسدنھلا  ىرخلاا |  ةسدنھلا  عورف  ةسدنھلا |  ایجولونكتلاو |  ةیقیبطتلا  مولعلا 

: رادصلإا خیرات 

Performance of Superplastic Tin-Lead Material as Energy
Absorbing System

2003

Different systems and materials have been used to protect occupants during car accidents. Most of the reported work
is directed towards the use of structural members made of engineering materials subjected to quasi-static loading

conditions. It is well established that the behavior of materials under dynamic loading conditions is somewhat different
from their behavior under quasi-static loading. . In this work, a superplastic Tin- Lead alloy which is sensitive to strain

rate in the quasi-static range from 10.2 /s to 100 A was used to simulate the behavior of ordinary engineering
materials. These materials are only sensitive to strain rate in the range of I to 104 Is which is not possible to obtain on
available testing machines and needs special design of equipment. Furthermore, other systems based on utilizing the

plastic energy consumed in deforming the material as means for protection of occupants in the car collision were
investigated. Two different methods were investigated. One utilizing the extrusion process to a high extrusion ratio by

extruding a cylindrical pellet of 26 mm diameter into 21 cylinders of 3 mm diameter each. The other method utilized the
plastic work consumed in the inversion of a hollow cylinder around a die profile radius. Both methods were investigated

on the superplastic Tin- Lead alloy at three different strain rates. The first in the rate sensitive region, the second
below it and the third exceeds it, namely at 3x104, 5x101 and 1x10 respectively. It was found that the use of

superplastic Tin- Lead alloy in the quasi-static loading condition is very successful to simulate the behavior of
engineering materials when subjected to dynamic loading. It was also found that the utilization of the concept of plastic
work consumed in deformation represented by extrusion and tube inversion is a successful method to be used against

any collision problems in general and automobile accidents in particular to protect the car and occupants. Finally, it
was found that during the rate sensitive region, the effectiveness of the system based on extrusion was 2.3 times that
in the region below that region whereas the effectiveness was 6.07 times in the case of the tube inversion method, in

.the same strain rate region

رصانع مادختسا  وحن  ھجتت  لاجملا  اذھ  يف  ةروشنملا  ثاحبلأا  بلغا  نا  ثداوحلا , عوقو  للاخ  تارایسلا  باكر  ةیامحل  ةدیدع  داومو  ةفلتخم  ةمظنا  مادختسا  اقباس  مت  دقل 
تحت اھفرصت  نع  فلتخی  ةیكیمانیدلا  لیمحتلا  فورظ  تحت  داوملا  فرصت  نأ  فورعملا  نمو  .ھتباث  ھبش  لیمحت  فورظل  اھضیرعت  متی  ةیداع  ةیسدنھ  داوم  نم  ةعونصم 

ھبش ىدملا  نمض  لاعفنلاا  لدعمل  اھتیساسحب  فصتت  يتلاو  صاصرلاو  ریدقلا  يندعم  نم  ةنوكم  ةنودللا  ةقئاف  ةكیبس  مادختسا  مت  ةلاسرلا  هذھ  يف  .ةتباثلا  ھبش  لیمحتلا  فورظ 
ةیداعلا ةیسدنھلا  داوملا  .ةیلاعلاو  ةطسوتملا  لاعفنلاا  تلادعم  تایوتسم  يف  ةیداعلا  ةیسدنھلا  داوملا  فرصت  لثمتل  ىلإ 1/ث -  نم 10-2/ث  لاعفنا  لدعم  يف  عقاولاو  نكاسلا 
تادعمو تانكام  میمصتل  جاتحیو  تاربتخملا  يف  ةرفوتملا  صحفلا  تانیكام  مادختساب  ھیلإ  لوصولا  رذعتی  يذلاو  ىلإ 104/ث  نم 1  ىدملا  نمض  لاعفنلاا  لدعمل  ھیساسح  يھ 
قثب ةیلمعب  مایقلا  للاخ  نم  كلذو  ةیلاع  قثب  ةبسن  ىلإ  قثبلا  ةیلمع  قیرط  نع  ندللا  لیكشتلا  ةیلمع  يف  ذفنتسملا  لغشلا  مدختسی  لولأا  .نیفلتخم  نیبولسا  رابتخا  مت  دقل  .ةصاخ 
ةبرجت مت  دقل  .ةفوجم  ةناوطسلأ  بلق  ةیلمع  للاخ  ذفنتسملا  ندللا  لغشلا  لغتسیف  يناثلا  بولسلاا  امأ  .مھنم  لمل  مم  رطقب 3  ةناوطسأ  ىلإ 21  مم  رطق 26  نم  ةیناوطسا  ةنیعل 

يناثلاو ةعرسلل  لاعفنلاا  لدعمل  ةیساسحلا  ةقطنم  نمض  عقی  اھدحأ  .ةفلتخم  لاعفنا  تلادعم  ثلاث  دنع  كلذو  ھنودللا  ةقئاف  صاصرلا  ریدصق -  ةكیبس  مادختساب  نیبولسلأا  لاك 
يف ادج  احجان  ناك  ةنكاسلا  ھبش  لیمحتلا  فورظ  نمض  ةنودللا  ةقئاف  صاصرلا  ریدصقلا -  ةكیبس  مادختسا  نأ  يھو  ةیلاتلا  ةجیتنلا  ىلإ  لصوتلا  مت  .ھنم  ىلعأف  ثلاثلا  امأ  ھنم  لقأ 

بلق قثبلا  يتیلمعب  لثمتملاو  لیكشتلا  ةیلمع  يف  ذفنتسملا  ندللا  لغشلا  موھفم  للاغتسا  نأ  اضیأ  دجو  يكیمانید ,  لمحل  اھضرعت  دنع  ةیداعلا  ةیسدنھلا  داوملا  ءادأ  لیثمت 
دقل اریخأ  .صاخ  لكشب  تارایسلا  مادطصاو  ماع  لكشب  مادطصا  ةلكشم  يأ  نع  مجنت  دق  يتلا  رارضلاا  نم  ةیامحلا  يف  اھمادختسا  نكمی  ةحجان  ةلیسو  لثمی  ةغرفملا  ةناوطسلأا 

بولسأ يف  فاعضأ  ةیلاعفلا  تناك  امنیب  ىندلأا  ةرتفلا  للاخ  ةیلاعفلا  فاعضأ  تناك  قثبلا  ةیلمع  ىلع  ينبملا  ماظنلا  ةیلاعف  نإف  ةلاطتسلاا  ةعرسل  ةیساسحلا  ةرتف  للاخ  ھنأ  دجو 
.ةناوطسلأا بلق 
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