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10. HAFTA SEKIL DEGISTIRME
HOOKE KANUNLARI

Axial Stress (g)= F/A

P, 2
(units = Th/in® or N/m= ) cross sectional area

A
F
L
F
/S
Diagram 2 Force perpendicular to area
Duzlem Sekil degistirme hali
Lﬂ
Diagram 1 AL
F
L+ AL F
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Ddnmesekil degistirme



a3 =Yy, sih@— 4y

. ds
=Yy, sin@siné

dL =€, dxcosO+e€, dysin@+Y, dycosd

dL dx dy . d
G — =€,=€, dsCOSHJrelfdisngrYxV Y

=€ , Cos@cosO+€,, sin” 6+ Y,y sinfcos @
n-n eksenlndeklsekll degistirme

cosd@

€. +€, €,—-€ Y
X X Xy .
€,= L 0526 +—Lsin26
2 2
o =—€, sinfcosf+e, sinfcosf—Y,, sin* @
f=—€,cos@(—sin@)+e, cos@(—sinf)-Y,, cos” 6
=€y C0sOsinb—e, cosfsind—Yy co«, 6
n-t eksenlndekl birim donme acisi
Y (Ex —€ ) : Yx
—nk — _ Y sin26+-—Lcos26
2 2 2
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Mohr diyagrami
e, Yy

oAy Sy

Problem
A, B ve C noktalarindaki sekil degistirmeler sirasiyla, A
noktasinda 520x10 -6 , B noktasinda 360x10 -6 e
noktasinda -80x10 -6

Olduguna gore asal uzama oranlarini bulunuz.



Solution:
€,=520x107°
EOB=?>60><10'6
€, =—80x10°

Yoy =205 ~(ex +€y )

—2%360x107° —(520>< 10°° —80><10’6)

=280%x107° rad
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(1) €y+€y  520x107°-80x107°
2 2

—=220%x10°°

€x—€y 520x107°+80x107°
2 2

—=300x107°

261‘}; _ £3..’><140><10_6
€y —€y 300%107°

Y. —6 |
E:;‘y: ;\U = 280><210 =140x 10_6

tan 29;? =

2
e, +€, €, —€,
€1 0F €r= S+ J +e§u
2 2 ~

—220%107° J_r\/(300><10—6)2 +(140x107° )2

—220%107% +331.06x10°°

e,=551.06x107°



€,=-111.06x107°

Ex"g=12.51
e, +€ e, —E
=+ Y, Cos26+€,, S5in26
2 2 g
220x107% +300x 10 °cos(2x12.51) + 140x 107°Sin (2x12.51)
5

51.06x107°

6, =1251 and 6, =102.51
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, €, —€
XY Xy X ) 2
Shux OF € =T (J +e
0

_ —6
(€xy)  =-331.06x10



101120 __(E:r _Ey) ~ =300 107°

2.6,  140x107°

QS =-32.5 QH — 57.5°

——ws* 2(57.5)+¢€., Cos2(57.5)
€ vy ‘Q:57.5 = 5 in2(57.5)+€, Cos2(57.F

= _271.89x10°=59.17x107% =331.06 x10°°

951 = —32.5:; and 952 = —325
Y, =—662.11x107°
Y0 =662.11x107°

€, t€, _«
c= Y —220%107°
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GERILME — SEKIL DEGISTIRME BAGINTILARI

(HOOKE

‘ —— Plastic Fegion

(I (elastic)

/ Propottional Litnit

Litiear ( elastic) Fegion

/ Diagram 2

YASALARI)

Faﬂm

necking down
AL (deformation) (in)
Mtimate — Plastic Region
Btress T |7 T T T T TN T e
[ elastic)
a Proportional Lirnit Failure Point
Siress /
Th/in? Linear (elastic) Region
/ Diagram 3
£ Strain
c— L}‘ - Lo
> =4 -
LO
Elastic + plastic |
. | . Tensile st th
Ultimate tensile stress D &~ enstie streng
. . E
B Yield pong / » < Fracture
Yield stressf------- 4 test
_w[--—-afEElastic
Proportional - limit
limit |
i 0.02
! /0.002 /
Linear range yelding tstrain — Inecking

hardening

Q
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E:Malzemenin elastisite moduli
G:Malzemenin kayma modult
v:Malzemenin Poisson orani

elastik bolgede gerilmesekil degistirme diyagrami
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DUZLEM GER ILME
o =0 (x,1)

1
el:f(a vo;/)
Oy =€y (x,y)

S =1(O' —UO'-)
Txy = Ty (x ,1/) vy p\7Y .
o =7..=0 0 —0
O 1/ T2y ezz—E(o‘x+O'y)=1_U(ex-|-Ey)
T
Y,, =—
YoG
sz =sz=
DUZLEM SEKIL DEGISTIRMRE
.=, (x,y) Oy =eA+pue,=o.(x,y)
Sy=Cy (x,y) _‘/1"'#61;—0-1;( V)
ny :ny(xnl/) O, = (O- +O_r;) o.(x,y)
63:‘sz :‘Y‘UZ :0 = _‘U(Z()/l +ﬂ()
e=€, +€, =—ve(2A+ u)

=—v(24 -I—,U)(Ex +E,U)
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Sekilde a, b, ¢ dgrultularinda e,=10", &,72*10*,
£=4*10" birim boy uzamalari verilngiir.

Asal sekil degistirme, asal gerilmeleri ve
dogrultularini bulunuz. E= 2xT¥N/cn?, v=0.2

AB kenari 3m, BC kenari 2m ve kaligli0.5 cm olan bir
levhasekilde goruldigi gibi p,, p, dizgiin yayil yikler ile
ylklenmitir. Yiklemeden sonra AB kenarinin 0.195 ¢
BC kenarinin 0.08 cm uzagiblcilmistir. Bu duruma gore
px ve R nin siddetleri ile levha kalinfiinin ne kadar
degistigini bulunuz. E=2*16 N/cn?, G=0.8*16 N/cn?

€
€
60 c.
X A 1
: DT T T TTJ : £X:E[0X—V(0y+az)]
ot 2| = glov(o, +0,)
P | e = Lo -uo, o)
AT E

_E
T 2(L+v)
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GERILME — SEKIL BAGINTILARI
— - 2 .
£; =€,008 8+¢,sin’ 6+, sindcosd

E +E E & %
e =x vy LS AY I A AT
12 > \/( 5 ) (2)

1 1 1
&y :E[Jx _V(Jy +az)]’ €y :E[Jy -v(o, +Uz)] &2 :E[Jz _V(Jy +JX)]
Ver = —2(€, — €,)sinfcosd + y, (cos’ 6 -sin® )

tan26, = ———

2

o, +0 g, —0 . :

g, = X Yi\/( X Y] +15,, 0=0,c05 @+0, sin”8+2r,  sindcosd
2 2 ’ N

r=—(o,-0,)sinfcosd + 1, (cos’ & -sin” )

_|: Sekildeki L uzunlgundaki ¢cubga F
’ kuvveti etkimektedir Kuvvet — boy
I I | degisim diyagrami (FAL) sekilde

C A verildigine gore, cubuk Zmm
uzadiktan sonra yiuk tamamgn

F(kN) kaldirilirsa cubgun toplam boyu ne
olur
10 AL B) L +2mm
AL(mm) | C) L+4mm D) L+
emm
2 6 IC

p Boyutlari a ve elastisite moduli E olan
kiip seklindeki bir cisim, rijit bir tabana
oturmustur. Cismin Uzerine etkiyen P
tekil yiikl etkisinde dgey yonde uzamg
oranig, nedir.

A) P/(aE) B) P/(%E)
C) P/& D) P/IE




