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Students 5th Edition Megson Solutions Manual Full Download: This example, Download all chapters at: alibabadownload.com 2. This page intentionally left empty 3. Solutions Manual solutions to the problems of Chapter 1 S.1.1 The main stresses are provided directly by Eqs (1.11) and (1.12) in which ox = 80N/mm2 , ay = 0 (or vice versa) and Txy =

45N/mm2 . So, from Eq. (1.11) 2218018044522 0 =+ + xi.e. ol =100.2 N/mm From Eq. (1.12) 22211801804 452 0 = - + x i.e. oll = — 20.2 N/mm The directions of the main stresses are defined by the angle 6 in Fig. 1.8(b) where 6 is given by Eq. (1.10). So 22 45tan 2 1,125 80 0 8 x = = — which gives 8 = 24°11"and 6 = 1 14°1 1' It is clear from the
Eqgs derivation (1,11) and (1.12) that the first value of 8 corresponds to al while the second value corresponds to all Finally, the maximum shear stress is obtained from Eqgs (1.14) or (1.15). So from Eqg. (1.15) . 2 max 100.2 (20.2) 60.2N / mm 2 1 — = = and will act on planes at 45° with respect to the main planes. 4. 4 Solution Manual S.1.2 The main stresses
are provided directly by Egs (1.11) and (1.12) in which ox = 50N/mm2 , oy = —-35 N/mm2 and txy = 40 N/mm2 . So, from Eq. (1.11) 22150351 (5035) 44022 0 — = + x i.e. 6l =65.9 N/mm and from Eq. (1.12) 2221150351 (5035) 44022 0 - =-+ + xi.e. oll =-50.9 N/mm From Fig. 1.8(b) and Eq. (1.10) 2 2 40 tan 2 0.941 50 6 x = = + giving 6 =

21°38'(ol) and 6 = 111°38'(cll Planes on which there is no direct stress can be found considering the triangular element of the unit thickness shown in Fig. S.1.2 where the AC plane represents the plane on which there is no direct stress. For the equilibrium of the element in a direction perpendicular to AC ) 0 50ABcos 35BCin 40ABin +40BCcosa o a o= — + (i)
Fig. S.1.2 5. Solutions to the problems of Chapter 1 5 Dividend through Eq. (i) for AB 0 50cos 35tan sin 40sin 40tan cosa a a o o o= — + which, dividing by a, at 0 = 50-35 tan2 from which a a 80 tan a tan a = 2,797 or —0.511 So a = 70°21' or —27°5' S.1.3 The construction of the Mohr circle for each combination of stresses follows the procedure described in
section 1.8 and is shown in Figs S.1.3(a)—(d). Figure. S.1.3(a) Fig. S.1.3 b) 6. 6 Solution Manual Fig. S.1.3(c) Fig. S.1.3(d) S.1.4 The main stresses at the point are determined, as indicated in the demand, transforming each stress state into a stress system ox, oy, 1xy. Clearly, in the first case ox = 0, oy = 10 N/mm2 , t™xy = 0 (Fig. S.1.4(a)). The two remaining
cases are transformed by considering the equilibrium of the triangular element ABC in S.1.4(b), c), (c) and (f). Therefore, using the method described in section 1.6 and the principle of overlap (see section 5.9), the second stress system of 7. Solutions to the problems of Chapter 1 7 Figs S.1.4(b) and ¢) becomes the system ox, ay, ©xy shown in Fig. S.1.4(d)
and 8. 8 Solution Manual Fig. S.1.4(a) Fig. S.1.4(b) Fig. S.1.4(c) Fig. S.1.4(d) the third stress system of Figs S.1.4(e) and (f) is transformed into the ox, oy, ©xy system of Fig. S.1.4(g). 9. Solutions to the problems of Chapter 1 9 Finally, the stress states indicated in Fig. S.1.4(h) from which one can see that ol = oll =15N/mm2 and that the planes x and y are
main planes. 10. 10 Manual Solutions Fig. S.1.4(c) Fig. S.1.4(f) Fig. S.1.4(g) Fig. S.1.4(h) S.1.5 The geometry of the Mohr stress circle is shown in Fig. S.1.5 in which the circle is constructed according to the method described in section 1.8. From Fig. S.1.5 ox = OP1 = OB- BC +CP1 (i) 11. Solutions to the problems of Chapter 1 11 Fig. S.1.5 In Eq. (i) OB =

ol, BC is the radius of the circle that is equalto Tmax 222111 maxCP QQP xyt1=—---andthen22 1 max maxx Xxyc c Tt1=-— — Similarly 2 2 2 10P OB BC CP in whichCP CPyoc ==--==2 2| max maxy xyo 0 T 1 1= — — S.1.6 From bending theory direct stress due to bending on the upper surface of the shaft at one point in the vertical plane of
symmetry is given by 6 24 25 10 75 75N / mm 150 / 64 x My | o 1t x x = = x From the theory of to the cutting stress at the same pointis 6 2 4 50 10 75 75N /mm 150 /32 xy TrJ Tt x x === x 12, 12 Solution Manual Replacing these values in Eqs (1.11) and (1.12) in turn and notingthat oy =02217517547522c0=++xi.e.211214AN/mmoc =221l
75175475220=-+xie.2I146.4N/ mmaog = - The corresponding directions defined by 0 in Fig. 1.8(b) are given by Eq. (1.10)i.e.275tan 227500 %x ==-S013143 ()0 o'=° and 11121 43 ()6 o'= ° S.1.7 Direct strains are expressed in terms of stresses using Eqs (1.42),i.e.1[()]xyzvEeoco=-()1[()lyyxzvEeocoo=—(i)1[()]lzzxyvEeoo
o=-+(ii)Then1[2()]xyzxyzxyzevEeeeoooooo=+ie. (12)()xyzvandEooo-=+whence (12)yzxEevooo+=- - 13. Solutions to the problems of Chapter 1 13 Which replace inEq. (i) 112xEevEveool|l[1=--[ | [-)[|sothat(1)12xVvEeEvveo==----Thus(12)(1) (1) xxVEeEvvaoe=+-++ 0, since G = E/2(1 +

V) (see section 1.15) 2x xe Ga A €= + Similarly 2y ye Go A €= + and 2z ze Go A e= + S.1.8 The implication in this problem is that the condition of flat deformation also describes the condition of flat stress. So, from Eqs (1.52) 1 ()xxyvE o o=- (i) 1 ()y xv E € 0 o= — (ii) 2(1) (see Section 1.15) xy xy xy v G E 1y T + = (iii) The compatibility condition for flat
deformationis 22 2 2 2 (cf. section 1.11) xy y x Xy Xy Xy y€€d 0 0 =+ 0 0 0 0 (iv) Substituting in Eq. — for €x, ey and yxy from Eqgs (i)—(iii), respectively, they give 22222 (1) () () Xy Yy XXYVVXYyXyX10000000+=-000dad (v) 14. 14 Solution Manual Also, from Eqgs (1.6) and assuming that the body forces X and Y are zero 0 zyx xy 10 dd + = 0 d (vi) O
y Xy y X 0 10 d + = d 9 (vii) Differentiating Eq. (vi) with respect to x and Eq. (vii) as regards y and the addition gives 2222 220Xy yXyxyyTo 100000 +=0000000r22222x2xyyxxyxytool 1000 | |=—+| 1000l )Sub(v)22222222@)()()()yxyxywvxyxyxyococoocoo|10dadl||-++-]1000d|l Jsothat2222222222222222(1
YYYYXXxxvxyxyxyoccooool (1000000 || |-++==---+|]|1000000l)[]thatsimplifies222220yyxxxyxyococcdddd+++=00000r2222()0xyxyocac(lad++=] | 100l )S.1.9 Suppose the load in the steel bar is Pst and that in the aluminum bar is Pal. Thus, from the equilibrium st to the P P+ = (i) From Eq. (1.40) st al st al
stalstal P AE A E ¢ e==15. Solutions to Chapter 1 Problems 15 Since the bars contract by the same amount st al st al stal P A E A E = (ii) Solve Eqgs (i) and (ii) st st al santalA E AE P A E A E = + + from which the stresses are stal stal stalstalstalEP AE E AE A E E o o= =+ (iii) Cross-sectional areas are 22 2 2 st at 75 (100 75) 4417.9 mm 3436.1
mm 4 4 A AT nix — =in Eq. (iii) we have 6 2 st 10 200000 172.6N/mm (compression) (4417.9 200000 3436.1 80000) 0 x = x + x 6 2 to 10 80000 6 9.1N/mm (compression) (4417.9 200000 3436.1 80000) o x = x + x Due to the decrease in temperature where no change in length is allowed, deformation in steel is astT and deformation in aluminium is aalT.

Therefore, due to the decrease in temperature 2 st st st 200000 0.000012 150 360.0N/mm (voltage)E To a= = x x = 2 al al at 80000 0.000005 150 60.0N/mm (voltage)E To o= = x x = Final stresses in steel and | aluminium are then 2 st (total) 360.0 172.6 187.4N/mm (voltage)o = 2 to (total) 60.0 69.1 9.1N/mm (compression)o = — =— S.1.10 The main strains
are given directly by Eqs (1.69) and (1.70). So2 211 1 (0.002 0.002) ( 0.002 0.002) ( 0.002 0.002) 2 2 € = -+ + — + 16. 16 Solution Manual i.e. | 0.00283¢ = + Similarly 11 0.00283¢ = — The main directions are given by Eq. (1.71), i.e. 2( 0.002) 0.002 0.002 tan 2 1 0.002 0.002 0.0026 - + —===-+ S0 0.002 2 45 or 1356 =—° + ° and 22.5 or 67.50 =— +
S.1.11 The main strains at point P are determined using Eqs (1.69) and (1.70). S0 226 1 1 1 (222 45) (222 213) (21345)1022¢ [ |- ++-+-x| || |i.e. 6194.0 10e - = x Similarly 6 Il 217.0 10e - =— x The main stresses follow from Eqs (1.67) and (1.68). So 6 | 2 31000 (94.0 0.2 271.0) 101 (0.2) 6 — = = x x — i.e. 2 | 1.29N/mma = Similarly 2 II

814N/mmao = - Since P lies on the neutral axis of the beam the direct stress due to bending is zero. Therefore, in P, ox =7 N/mm2 and oy = 0. Now subtracting Eq. (1.12) from (1.11) 2 2 | Il 4x xyo 0 ¢ - = + 17. Solutions to the problems of Chapter 2 17, i.e. 2 2 1.29 8.14 7 4 xyt+ = + from which t™xy = 3.17 N/mm2 The shear force in P is equal to Q so that the
shear stress in P is given by . 3 3.17 2 150 300 xy Q t= = x x from which 95 100N 95.1kN.Q= = Solutions to the problems of Chapter 2 S.2.1 The stress system applied to the plate is shown in Fig. S.2.1. The origin, O, of the axes can be chosen anywhere on the plate; p is the point whose coordinates are (2, 3). Figure. S.2.1 From Egs (1.42) in whichoz =03
235xpvEEeg==---()33275ypVvEe=—-=—{ii) So, from Eqgs (1.27) 1 3.53.5sothat ()up puxfyx E 0 =— =— + 0 (iii) 18. Solution Manual 18 in which f1 (y) is a function of y. Also 2 2.75 2.75 know that () pp y fxy E v v 0 ===+ 2 (iv) in which f2 From the last of Egs (1.52) and Eqg. (1.28) (x) is a function of x. 2 1() ()4 (from Egs (iv)e(iii)))xy ffyp u
GXyXyuyododdo==000dad Suppose 1()fy Ay o =20then 1()fy Ay B=+ (v) where A and B are constant. Similarly, suppose that 2 ()f x C x 0 = 0 then 2 ( x Cx D= + (vi) where C and D are constants. Substituting f1 (y) and f2 (x) in Egs (iii) and (iv) gives 3.5p u x Ay B E =— + +(vii) and 2.75p y Cx D E v= + (viii) Since the origin of the axes is fixed in space it
follows that when x =y =0, u=v = 0. Thus, from Eqgs (vii) and (viii), B = D = 0. In addition, the Ox direction is fixed in space so that, wheny = 0, dv/ox = 0. Therefore, from Eg. (viii), C = 0. Thus, from Eqgs (1.28) and (vii), when x =0.4u p Ay G d = = d Eqgs (vii) and (viii) now become 3.54p p uxy E G == + (ix) 19. Solutions to the problems of Chapter 2 19 2.75p

y E v = (x) From Eq. (1.50), G=E/2(1 +v) =E/2.5 and Eg. (ix) becomes (3.510) puy E = — (xi) At (2, 3) 23 (daEg. (xi)) p u E = and 8.25 (from Eq. (x)) p E v = Point P then moves at an angle a to the x-axis given by S.2.2 An airy stress function, @, is defined by equations (Egs (2.8)): 2222 2xyxyyX@ @@ occ 1000 ==-0 00 0 and has a final shape that is
determined by the boundary conditions for a particular problem. From 33 Ay By x Cyx@ =+ ()444420000xy Xy ® @ @3 d d = =0 0 d d and the biharmonic equation (2.9) is satisfied. Other 22 6 6x Ay Byxy 9 0 0 ===+09 (i) 220y x @ 0 0 = =0 (iii) 22 3XY For Cxy @ 1 d =— =— — 0 d (iv) The distribution of the shear stress in a rectangular section beam

is parabolic and is zero in the upper and lower surfaces. So when y = +d/2, Txy = 0. So, from Eq. (iv) 2 4 3 C B d — = (v) 20. Manual of 20 solutions The resulting shear force in any section of the beam is —P. Therefore /2 /2 d d xy d t y Pt - = —[ Replacing txy from Eq. (iv) /22 /2 (3)dDaCty P - - - ——[which gives 328 2Bd CdtP ( | + =| || || ) Replacing B
with Eq. (v) gives 3 2 P C td = (vi) Now follows from Eqgs (v) and (vi) that 3 2P B td — = (vii) At the free end of the beam where x =l the bending moment is zero and then ox 6A + 6Bl = 0 = 0 for any value of y. Therefore, from Eq. (ii) from where 3 2PI A td = (viii) Then, from Eq. (i) 3312 12 xPIPyxytdtd o=-0r312 () x P I xy td o — = (ix) Equation (ix) is the
direct distribution of stress in any section of the beam given by a simple bending theory, i.e. x My | 0 = where M = P (I —x) and | = td3 The distribution of the shear stress given by Eq. (iv) is /12. 2 36 3 2 xy P y tdtd 7= — 21. Solutions to the problems of Chapter2 21 or22364xyPdytdt( ) =-| || || (x) The equation (x) is identical to that derived from simple
bending theory and can be found in standard texts on stress analysis, material strength, etc. S.2.3 The stress functionis 22232353 (1552)20whxyxyxyhyyh@=-Then222323223232234443423(3010)20(301220)20(3030)200(120)20(60)20yxxxxywhyxhwxyhyhwhxxyhxwyyyhwyxyh@oooeooto @@
0=-=00=--==00=-000=00=00=-00 Replacing in Eqg. (2,9) 4 0pV = so that the stress function satisfies the biharmonic equation. The boundary conditions are as follows: e A y=h, oy =w and txy e Ay = —h, 0 = 0 which are satisfied. y = —w and txy e A x =0, o = 0 which are satisfied. x = w/20h3 (-12h2 y + 20y3 Als0) #0.2332243d (12 20
)Jd20[65]200hwyhyhwhyyho-=[[ie.noresulting force. 22. 22 Solution Manual Finally22432353d(1220)d20[44]200hhwyyhyyhwhyyhyhao--=[[i.e.noresulting moment. S.2.4 The Airy stress functionis 322223 [5()(2)3()]120pxIxydydyxydde=-Then44443233302pxypxyxydxyd@@ @ 00==—-=
0 0 0 0 Replacing these values in Eq. (2.9) gives 33 3 3 020 2 pxy pxy d + x — = Therefore, the biharmonic equation (2.9) is satisfied. The direct stress, ox, is given by (see Eqs (2.8)) 222322 3[5()106]20xpxyxlydyyd@ocd==--+0dWhenx=0,ox=0 forall y values. Whenx=1323(106) 20 xplydyd o =- + and the total final load 1d d x
dyo-=[323(106)d020ddplydyyyd-=-==[So the stress function meets the limit conditions for the axial load in the x-direction. In addition, direct stress, ay, is given by (see Eqs (2.8)) 232323 (32)4ypxyyddxd e ocd==--023. Solutions to chapter 2 23 problems When x = 0, oy = 0 for all values of y. Also in any x-section wherey = —d
333(32)04ypxdo3=-=andwheny=+d3333(32)4ypxdpxdpxdo=---Thus, the stress function meets the limit conditions for the load in the y-direction. The shear stress, 1xy, is given by (see Eqs (2.8)) 222242243 [5(3)()56]40xlydyyddxyd @10 @1 &lt;3&gt; &It;9&gt; == =—-9ddWhenx=02224243[5()56]40xyply
dyydt=-sothat wheny = +d, txy = 0. The resulting shear force on plane x=0is givenby22224431d[5()56]d640dxyddpylydydt--—-—=—[[Da Fico. P.2.4 and taking moments on the plane x =1,12 (0)12 2 3x x dl Ipl lt==i.e. 2 (0) 6 xy pl x d T = = and the shear force is pl2 So, although the result of the stress function airy shear stress has
the same size as the balancing shear force varies through the beam while the balancing shear stress applied is constant. A similar situation occurs on the plane x = I. /6. S.2.5 The stress functionis 3222232353 (101525)40wcxcxycyxyybce=--+--24.24 Manual Solutions Then222323232322222344444223(1230120)40
(203010)40(3030)400(120)40(B0)40xyxywcyxyybcwcyyxbcwxybcxwyybcwyxybcQoo@o@te@e@od==-=00=-=00=--=000=00=-00=00Replacing in Eq. (2,9) 4 0pV = so that the stress function satisfies the biharmonic equation. At the limit,y =+c Oy xywb o t=—=Aty=—c 00y xyo 1==Atx=0233 (12 20)
40xwcyybco=-Then22332243d(1220)d40[65]400cwycybcwcyybco-=[[i.e.the direct stress distribution at the end of the cantilever is self-balancing. The axial force in any sectionis223322243d(123020)d40[6155]400cxcccccwycyxyybcwcyxybco—-==-==[[ie.no axial force in any section of the beam.

25. The Committee on Solutions to Problems in Chapter 2 25 The moment of declineinx=0is22432353d(1220)d40[44]040cxcwyycyybcwcyybco-=[[ie.the beam is a cantilever beam under a uniformly distributed load of area with units with a self-balancing stress application at x = 0. S.2.6 From physics, deformation due to an increase
in temperature T in a bar of original length LO and final length L is given by 0000 (1)LLTL L a & a -+ == So for the isotropic sheet, Eqs (1.52) becomes 1 ()1 ()xyxvTEVTEeococaeooa=---+fromthe last of Eqs (1.52) and (1.50) 2(1 ) xy Xy vEy 1+ = Replacing in Eq. (1.21)222222222222222(1)11xyyyxxvTVEXYEEXXyTto
<2><5>c00aa()(100000+ddl| || |l=-++-+|[|10000000al)()or222222222(1)xyyyxxVVVETXyXyyxytocooocaddddd+==-+Vaddadaaa()FromEqgs (1.6) and assuming bodily forces X =1Y =022 222Xy xy yXy XyXy TT 000000 =—=— 000300 S02222 2 xy yx Xy Xy X T 000 0 =— — @ 0 4 26. 26 Solution Manual and 2
2222XyyxVvVVVyXxyT10coddd=—-000d0 ReplacinginEq. ()2222222yyxXETXxyxyocooo0adddd--=+VadddS02222()0xyETxycoallda++V=[]0al/and22222(seeyyxp9occdd==0022222220ETxyyxe@all(1aoaa+++V=[|l[[l10aaal){)or2222()0ETeaVV+=S.2.7 The stress function is 3 3
340QxyQxyaa@=-Then22223223032344yxQxyyaQQyxya@o@o@10==0000=—=—00AIs0444422000xy@ @ @d0d==00003so that Eq.(2.9), the biharmonic equation, is satisfied. 27. Solutions to the problems of Chapter 2 27 When x = a, ox = -3Qy/2a2 Then, when , that is, linear. 00323 2xyQyaQya oo c == Also,
when x = —a, ox = 3Qy/2a2 , i.e. linearand when 003232 xxyQyaqyao oo = The shear stress is given by (see above) 223 1, i.e. parabolic4xy Qyat( )=—-| || || )so that, wheny = +a, ™xy = 0 and when y = 0, txy The resulting shear force in x = +ais =-3Q/4a.2231d4aaQyya- [ |=--| || || Jfie. SF = Q. The resulting inflectional moment
inx=+ais23d3d2ayyQayyac--==[ie.BM=-Qa 28. Aviation Facilities for Engineering Students 5th Edition Megson Solutions Complete Download Manual: This Example, Download All Chapters at alibabadownload.com alibabadownload.com
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