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Pé.b.
Find: () the principle  planes
(b) the principle Stresses

I 30Mpy
’ 150 MPQ

Page /

—

T 80 mpa
Y
Solh:
Bx= 150 Mmpo
Gy: 50 MPq
Tvxy: - 8o MPq

(0) The orientution of e prinaple plne rs :

2Txy

7‘01)20,)= Be- 5/

s 2(-80 MPa)
150 MPa - 30 MPy

= -/33
> .
_’)67,-: = ~-53.3 oY
20F = IGOO_ 53\'50
= ]24.83°

> | Op= -344°

and
9,) = 63.4°

() Prineple strecses:

6«16y . TEmT
Bmax ,min = = yi —-—-—zix )?'-r‘(x;/

= (201 [BE0)Y o) i,

piioo) mra
>
Gmax = /0 Mpq
Ominz -1 MPq

I_£ngo02 mig

6.10. | Foy the Sta® of stess of 6.6 )
Find 1

0) the maximum T plane

(b) Tmay

(¢) CoweSPand:"j normal stress
Soln .

(0) Orientation of Trox pless s

_ B¢-6y

fan 26s = = ST

= - UB0-30)MPg

Page _2

2(-80) Mpg
= 03§
=
20s = 36.83}° and
285 =-(80°-36.8331°)
=-/43.13°
_ﬁ "
Os = I8.4° and
s ~-325°
)]

Cmax = j F_;_—o‘_y)z_'_ Z'xiy

[ EE2) >+ (50> ) mpa

I(max=-loo MPq |

(¢)

Oove = Sxt+B8y _ 1501430
2

2

>

Bave = #0 MPa

T
6.30.

Soln s

Page ;72

Solve 6.6 and 6.10 using Mohy’s civele,

Ox= 150 Mpa
Oy =30 MPa
Txy = -80 MPq
Cormect-‘oa (6x,~Txy) and (6}, tx,) Zo

det tha. cliame ter ‘andl center of " tha
Mohy’s circle

T
(MPa)

Omin

(0)  principle plane

- BX
tan 26p = ce
BbX = l’xy = Bo mpq
ey = =0y _ 150-30 _ 40 Mpq4
2 2
i tan 20p = 80 MPa = /33
60 MPa
= .29'): 55‘15° >
=
8!3 = Qb.éo )I
= -26.6°

We con also »otals XY cauTerc/ockwiseg(
to the Boxis:

20p +26p = 180°

6 = (180" ~5313 ) /2
= bza4° D
= 43.4°
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Ot . 630 Oont. 6.30 . Gont. 644
Op= ~264° + Solve ) - y )
( 9PP= ;65.640 and ' s = ?o°—29p = 0~ 533 °< 36.3}° 1 Solve internal fores &t H-k section at Lirst
= Bs= 1843° 7 ot @t H-k and drad e FRD of ta Jeft
art < b
4 = I180°-20s = (80°- %83° ) ’
(b). Dbviously. Omax and Gmin are e = 7186° ) F, = BON
Tight and  left side of #o Circk . = 2= B0
85 = -3.56°
Cmax = 0c + R Bs = 18.43° and
Ox+6 Bs =~ 2156°
fc = 2219y = (120130, ypa = 0 MPs .}
— 640) b+
P = CX z\/caz-} 822 A — [ ~ Is)
J— - p = = A = G =(200) - 430 K ) wm
g = R= /oo M = —= =0
=y 6024 80 MPq l Cmax Pa Ar = Ao I B& | {200~ + 480> ™m
= /00 MPg = 2005-480 K
(6.10) ¢ =~ 5o
= - - N
6’"&)(-’: (?01‘/00) MPa = 190 mpPqg {D\qve = CB= S MPqg = 03857072 k
=
Omin = 0C- R E = (325N) (03857 - 092k)
= (90 - /00) MPa n .
= —/0 MPa 6.44. Solve 6,24 by Mohr's orrcle. =(a5y=- 30 k) N
I i GI‘VQ’)* A A
Omax = /190 MPq 6{DE =50 mm J\Fa = -)\Fl
O min= —/o0 MPq Frnd : Twmax. Bmax,.min at = R .
(@) H Fa =(is6o N 0388 T~ 092 k)
— h) K. . R
o o =(6ooy ~ 435% ) N
€10 (0). Tmoax Plane ® <
T G) sk =0
( MPa) Tmnax N
X (150,80) SFx= V=0
f = §- 2F)=0
0 i 29P @ =>
C EFy= Ryt FRy-vVv
C " yt Ry = Vy
/ () = (125 +600)N =+ Vy
! =
4 >
Y Vy = 325 N
(20,~20) o
(k-2F)=0
> ZF2 = FaztFrat P2-300N-143¢ N~ P
> P=-133¢ N
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Oont. 494 Cont 4. 44 Oont. 6.44.
NAZMy=0 (At H-k section) =7, =21 1d\4 = P - =133&N
h Ik=Iy = zn (%) 0P AT Teneime
Mx = (Fay ) (430 mm — 200 mm) =(Fiy }{48omm - o _Somm 4y - _
x y 200mm) = 0 =z ( =% ) 8085  kPq
=> = -9 m"-
Mx = (125 + 600) N (280 mm) 306.8 %10 i point H
= 203 N d 2
A=T(3) B Mx = — My
= &mm)* Ix
@S My=0 (At H- Kk seCtion) T(3
= /96 xtp"3 m2 = _ (203 N-m)( 0.025 m)
My = (Faz ) 200mm+ (F127) (360 mm) =0 306.8X/0-9 my
;)
My =-( =300 N) 306 mm +(-14 385 N)( 300mm T= 2I= {1346 x0°9 mh =-14.542 MPg
= ~340 Nm
Qu =0  (abut X axis) |@MY]= )_ My Xn | = {XH=O)
- Iy
HxsMs =0 Qk = (Ashade ) (V)
S
Mz ~ (F2y)(300mm)+ (Fiy ) (3oomm) = 0 = (FA) 4r 0, = 0FtOM 1 6™
3m
Mz = (600 (300 mm) = (128 N) (300 mim) = —885 kPa — I4.5
= a 542 N\Pq
= /42 NM :('i','*ﬂ%ilo—Bmz)( 4--;"5"\312_)
T T T = - [} 42 M
l——P= -1¥3¢ N il 13.42 % VPq
| V= vas N | = /0.4% 107 m3
| Vx=o , T'= YA =p  (@"=p)
Mx = 203 NM tk=0= Somm = 008 m. It
| My=-340nm |
| Ma= 142 Nm | S —_ — M= IC = U42)N-m (0025 m)
- I Ix= Iy= 206.8%109 m¢4 l J 613.6 x10°9 my
, T = i3 éxro? md
« Sove for bar Jeometry propervies, A= L9 x/0"-3 m2 l = 538 MPo
’ Q= 104 x 0™6 m3 {
7 tk= 008 m ; = {"“__”*'——-‘—‘——;
H l Qn =0 | | Onp = /34 MPq [
// // R4 + Solve for stresses now - | T = 5.8 MPy |
6= 0"+ 0 ™+ MW the sfate of Stress is: 7%

Foy x-=Y cross af H- Kk section

T=7V+ 7Y

R 7 Q’ Tax
th 15‘8 MPq (Te) j ¥

13-4 MPqg (0y)




C o/ o)

(" 7 41'5 3)

From ta Circle :

- bkt 0: . 0-34 __
O\C - 3 - 2 = 8? MPq
0c¢ = 0x-6 0-013.4) =
2 : DY ) &7 MP‘]
=> [
R=Joc*+ 0%2
= \/8‘114‘ 532
= 105 MPq
>
Cmmax = R— D¢
=05 —83F ) MPq
= L3 MPg
Ominz =R 1 0¢)
S=( 105+ 83) My

Imax= R = /0.& MPqy

lf"""]: | _’!‘IL);K_] [ Xk = 0025 m)

;, (=340 NM)( D025m) ’
3048 %09 m#¥

= +23.9 M Pg

¥ e clonh know which My is fra sm.‘h‘,g,

beam bere, Su we rake th maduwdeu.

We olecide th (+) or (3 for 6™ &

the ma@sns of “ stretch” or" wm/)ress,an
caused by Mys

My=-340 Nm S0 th acued

otation of My Is

45
This mens when

X<0,
ron. = O<o

s wnder compress-

S B = 23.3 (MPa) (& >0)

tx=005 m

> rV= (728 N)C 10.4%/07¢ m3)
(3068 %1074 M* ) (0.05m)
= 4% kpg
M —
T™ < /V\;CK __C(:Z (CK_‘CH)
= 538 MNP
Study e direction of T ak k-
M2

\Jl - lv,

D Tz rv+ e

= 491 xPo + 538 MPq
= 43 MPq

Now =
@k = 26\8 MPq
T = 63 MP4 }
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Gont. 6.44 Cont. 6.44 Gont, p.44
Ox=0 Omox = L3  MPy Ox = 6 + o‘&" + GM‘/
Txz= —5.8 MPq Bmin = ~198 MPq ok H
B2 =134 MPg Tmax = 10.§ MPa = -3888 kPa + 272.2  MmPq
Deciole ( 6x. —Txa) and ( Os, Tax ) . then —_— - — = 268 MPq
dvawy the Mohy oivel s 1 T.
e b X At point k= .
/ N\ (0, 5.3 V= V&
7 \( ) 6" = -385 kb It
/
@mmg{ . b'max OMx = _ MxVx =0 ()/k=0) We almadj hove s Qx= 1042 )p-6 M3
*
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Qont. 6,44 .

Pagel_#.l
Con‘t\ 6.4‘?‘;
Dol the stotk the stress ot point ko

OGmax = 28.2 MP4
y Gmin= =14 MP4
.,

Tmox= 148 MPqy
-
3y ,__f 5y
O
r——

). Fnd the criical load  Per.
P
K
0s = 26.3 MPa A 7
Oy=o0 I
Tay= = 63 M L
Daw (63, ~Cay ) and (67, Ty2) on -7
then dvaw the Mohr circe. /”’3
T
(hpa) ‘/’—\\-\ Soln: Ossume the rod has a small rgtation
N 2(268,63) 46.
I X l?r
| c B o
(M) L
Y e, 1
(0) \6“5) t B)( %
By
Bmax= Oct+t R , Omin= 6c =R
6e.0 si's AZMa=0 =
Dec= 0210y _ 26 S = M
¢ 2 2 MPa 3.4 Pq (KX) A Cos (a6 — PL/SFDAB =0
e =870 = 134 mpg . it ap << |
R:JCB{H&SN\P“} Srn ‘(A9)=A9
T B4TH 03T MPy 7 KbOL - PLOBZO
= 148 Mpg = Tmax ToP= ki .
D Omax= (13.4 + 148 ) MPa= 23.2 Mp, Pr= kL
Smin= 034-148)MPa = -A4 MPo
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1L24.
Given: L Df . ld&ﬂl , Cress () and (&)
Find 3 tha yatio of the critical load fov ()
and b))
I

ol ]

XL r =1 &)

Igurn
(a) (b)
80’”:
We know :

Py =

TEL
Le*

Ila)

{ th)
S |

N

1'% = J_d‘}

12

7007 Ix and 17'

I;b) = 3 (lx-‘ + A;d?)
)

ta) _ , 2
L= gt 2oty dl%‘)@;of)j

- ) |
=zt 5)dY

= 31
03 d'J

#ingaaa hw 14
Gont. 1124

- 32 2
I = 214 4id})

- d.3 _
Ino=£d$’= 32L 49
I =l = (d3= L4
di=0

LW ,
1y = g dt t2(5gpdt)
g 4
&mpa)ing _775) and 1%
I® < 1.2
So we, need 2o use the smalley 1 to
Jet Py
- b )E lb}
> Wz,_i
> py 1Y
P& 11;)
BT
- Iq dy
324
= /42)
",
l Pl:) = 142>
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