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Problema 1 (3,0 pontos).  
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Problema 2 (3,0 pontos).  
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൨ ܶ ൌ 2,72 ൈ 10ିଶ rad 
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Problema 3 (3,5 pontos) 
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஺ç௢ܣܧ ൅ ஺௟ܣܧ
ܰ ൌ 46,9 kN
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ܰ ൌ 13,1 kN

 

஺ç௢ܣ ൌ ௘௫௧ଶܦሺߨ െ ௜௡௧ܦ
ଶ ሻ 4⁄ ൌ 3,93 ൈ 10ିସ mଶ 

஺௟ܣ ൌ ௜௡௧ܦߨ
ଶ 4⁄ ൌ 3,14 ൈ 10ିସ mଶ 

஺ç௢ܣܧ ൌ 7,85 ൈ 10଻ N 

஺௟ܣܧ ൌ 2,20 ൈ 10଻ N 
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஺ç௢ܬܩ ൅ ஺௟ܬܩ
ܶ ൌ 186 N · m
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஺ç௢ܬܩ ൅ ஺௟ܬܩ
ܶ ൌ 14,0 N · m

 

஺ç௢ܬ ൌ ௘௫௧ସܦሺߨ െ ௜௡௧ܦ
ସ ሻ 32⁄ ൌ 6,38 ൈ 10ି଼ mସ 

஺௟ܬ ൌ ௜௡௧ܦߨ
ସ 32⁄ ൌ 1,57 ൈ 10ି଼ mସ 

஺ç௢ܬܩ ൌ 5,11 ൈ 10ଷ N · mଶ 

஺௟ܬܩ ൌ 3,93 ൈ 10ଶ N · mଶ 

 

Na superície externa do revestimento de aço carbono: 

௫௫ߪ ൌ ஺ܰç௢ ⁄஺ç௢ܣ ൌ 119 MPa 

௫௭ߪ ൌ ሺܦ௘௫௧ 2ሻ⁄ ஺ܶç௢ ⁄஺ç௢ܬ ൌ 43,7 MPa 

௭௭ߪ ൌ 0 

Logo: 

௠ߪ ൌ ሺߪ௫௫ ൅ ௭௭ሻߪ 2⁄ ൌ 59,7 MPa 

ܴ ൌ ඨቀ
௫௫ߪ െ ௭௭ߪ

2
ቁ
ଶ
൅ ௫௭ଶߪ ൌ 84,4 MPa 

 

ଵߪ ൌ ூߪ ൌ ௠ߪ ൅ ܴ ൌ 144 MPa 

ଶߪ ൌ 0 

ଷߪ ൌ ூூߪ ൌ ௠ߪ െ ܴ ൌ െ24,7 MPa 

 

߬୫ୟ୶ ൌ ሺߪଵ െ ଷሻߪ 2⁄ ൌ 84,4 MPa 

 

 

 

 


