STATIK - MUKAVEMET

12. HAFTA
BURULMA
L uzunlyzunda R yaricapinda burulma cgouy
External Torque T Diagram 1

Kayma gerilmesi:
7= (r/R)







T=GIp,%2
dx
do __ T
d.l' GIP
r T
Gr Glp
T
r=Gr dg T= L
ii.x IP
7
O R
TR
Tinax = Tmeax - I_
P

Diferansiyel Kuvvet
AF =7 Ab = (r/R) Fmuc S

Diferansiyel burulma momenti

AT =t AF = rT AL = (r° [ B)Tom AL

T ZAT =Z(rAF) =Z(r7 Ab) = E(rﬁfR)rmm_
T2 (Tax/R)Ze?AL = (Tan/B)J

T=Tr/lJ



Ornek 1
T = 1000 fi-Th T=1000 fi-Th
=
( / D=2Il
A L=2f B
Diagram la
T = 1000 fi-Th
/ T = 1000 fi-Th
internal
D=2"
A x fi
Diagram 1h
T=TrlJ;
T =1000 ft-Ib = 12,000 in-Ib.
r=1in.

J = (#/32) d* for a solid shaft = (3.1416/32) (2 “in*) =1.57 in*.
T=Tr/J=12,000in-Ib. * 1in./1.57 in . = 7,640 Ib/in .

Halka Kesit
T=1000 fi-Th T=1000 fi-Th
7
_.( D,2=2"
O
A L=2f B
Diagram 2a
T =1000 fi-Th
J,/’ T = 1000 fi-Th
internal
Uks
\ / py=1
A xfi
Diagram 2h
T=Tr/J

T =1000 ft-Ib = 12,000 in-Ib.
J =(3.1416/32) [do* - d*] for a hollow shaft = (3.1416/32) [(2%in) - (1.0%n%)] =
1.47 in*.



=Tr/J=12,000in-Ib. * 1in./1.47 in * =8,150 Ib/in 2.

Ornek 2
1600 fi-Th
d=2
L=2f
Diagram 1
Diagram 2
400 ft-Th
/ internal
toryue
A
T —
=Tr/J:
T =400 ft-lb. = 4,800 in-Ib .
r=.5in.

J = (#/32) d* for a solid shaft = (3.1416/32) (1 “in*) =.098 in*.
T=Tr/J=4,800in-b. *.5in./.098 in * =24,500 Ib./in>.

Diagram 3
1600 fi-Th
iniernal
torgue
T=1200 fi-Th

T=TrlJ:

T = 1,200 ft-Ib. = 14,400 in-Ib .
r=1in.

J = (#/32) d* for a solid shaft = (3.1416/32) (2 “in*) =1.57 in*.
“=Tr/J=14,400in-Ib. * 1in./ 1.57 in *. =9,170 Ib./in 2.



Diagram 4
1600 fi-Th

iniernal
toxryjue
T =300 fi-Th

T = 300 ft-Ib. = 3,600 in-Ib .

r=.25in.

J = (#/32) d* for a solid shaft = (3.1416/32) (.5%in*) = .0061 in*.
7=Tr/J=3,600in-lb. *.25in./ .0061 in * = 147,500 Ib./in?.

ACISAL DONME

External Torgue T Diagram 1

A

(a) Before deformation

(b) After deformation

F=TLIJG
G = Kayma Modulu

G steel = 12 x 10° Ib/in?,
G prass = 6 x 10° Ib/in?.
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A B
7, “ 7
- —1 T — -
[EE'VI,‘:O] TA +TC +T=0
P8/A=08/C
Compatibility equation
6. - dalap ., Iclpe
"AB' Pyp "BC Py
Talap _ IcLlpc
Gaglp,,  Gaclpy,
T = 1000 fi-Th T=1000 fi-Th T=1000 fi-Th
= T = 1000 fi-Th
/ internal
( (D}l.‘i“ ( @ torgue
A L=2fi B A xfi
Diagram 2a Diagram 2h
F=TLIJG

T = 1000 ft-Ib. = 12,000 in-Ib.

L =2 ft. = 24 inches

J = (#/32) d* for a solid shaft = (3.1416/32) (1.5%n* = .5 in*.
G steel = 12 x 10° Ib/in?

F=TL/JG=(12,000in-Ib.* 24 in)/ (5in ** 12 x 10° Ib/in ?) = .048 radians
= 2.75°.



T = 1000 fi-Th T = 1000 fi-Th

A L=21f B
Diagram 3
“=Tr/J=12,000in-Ib. *.75in./.5in * = 18,000 Ib/in 2.

Ornek

Celigin kayma moduli = 12 x 106 Ib/in
Pirincin kayma modult = 6 x 106 Ib/in

2
2

2,000 fi-Ths l,l]l][l fi-Ths
600 fi-Ths
d=2in 4l]l]ﬂ]]]s
(e :()
A 1fi
B
l. Kesit:

T = 600 ft-Ib - Tag = 0: S0 Tag = 600 ft-Ib
Tag = Tr/ J = (600 ft-Ib)(12 in/ft)(.5 in) /[3.1416 * (1 in)* / 32] = 36,700 psi

Il. kesit:
T = 600 ft-Ib - 2000 ft-Ib + Tgc = 0; So Tgc = 1400 ft-Ib
Tec = Tr/ J = (1400 ft-Ib)(12 in/ft)(1 in) /[3.1416 * (2 in)4 / 32] = 10,700 psi

2 D00 fi-Ths

[l. kesit:
T = 600 ft-Ib - 2000 ft-Ib + 1000 ft-Ib + Tcp = 0; So Tep = 400 ft-Ib

Teo= Tr/ J = (400 ft-Ib) (12 in/ft)(.375 in) /[3.1416 * (.75 in)* / 32] = 57,900 psi
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2,000 fi-Ths 1,000 fi-Ths

600 fi-Ths

@ = TL/IG = (600 ft-Ib)(12 in./f)(L f)(12 in/ft)/[(3.1416 * (1 in)* / 32)(12x10°
Ib/in%)] = .0733 radians (cw)

@sc = TLAIG = (1,400 ft-Ib)(12 in./ft)(2 ft)(12 in/f)/[(3.1416 * (2 in)* / 32)(6x10°
Ib/in?)] = .0428 radians (ccw)

@ = TLIIG = (400 ft-Ib)(12 in./f)(L F)(12 in/ft)/[(3.1416 * (.75 in)* / 32)(12x10°
Ib/in?)] = .155 radians (ccw)

Protal = — g + @Psc + Qcp = .1245 radians (ccw)

Ornek

Celigin kayma moduli = 12 x 106 Ib/in
Pirincin kayma moduli = 6 x 106 Ib/in

2
2

1400 ft-Ts 800 fi-Drs
gy

400 fi-Ths

d =15in 200 fi-Ths
d =75in g
( d=5in ‘.
A 1ft

/ 15fi |
l. kesit:

T = 400 ft-Ib - Tas = 0; SO Tag = 400 ft-Ib
Tas = Tr/ J = (400 ft-Ib)(12 in/ft)(.375in) /[3.1416 * (.75 in)* / 32] = 57,900 psi

B 2 fi C

[l.kesit:
T= 400 ft-Ib - 1,400 ft-Ib + Tgc = 0; So Tgc = 1,000 ft-lb
Tgc= Tr/ J = (1,000 ft-Ib)(12 in/ft)(.75 in) /[3.1416 * (1.5 in)4 / 32] = 18,100 psi
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1,400 fi.Ths T,
[

T

T = 400 ft-Ib - 1,400 ft-Io + 800 ft-Io + Tep = 0; S0 Tep = 200 ft-Ib
Tep = Tr/J = (200 ft-Ib) (12 in/ft)(.25 in) /[3.1416 * (.5 in)* / 32] = 97,800 psi

400 fi-Ths

(L

J5in
A 1t

B

1400 fi-Ths 800 fi-Ths
el
d =15in ( T,
2f C

@ = TL/JG = (400 ft-Ib)(12 in./fr)(1 ft)(12 in/ft)/[(3.1416 * (.75 in)* / 32)(6x10°
Ib/in?)] = .309 radians (cw)

@sc = TL/AJG = (1,000 ft-Ib)(12 in./ft)(2 ft)(12 in/ft)/[(3.1416 * (1.5 in)* /
32)(6x10° Ib/in?)] = .0966 radians (ccw)

(o = TL/IG = (200 ft-Ib)(12 in./ft)(1.5 ft)(12 in/ft)/[(3.1416 * (.5 in)* /
32)(12x10° Ib/in®)] = .587 radians (ccw)

Qrotal = — Qag T+ @Psc + @Pcp = .375 radians (ccw)

Ornek
T steel = 18,000 pS| T brass = 12,000 pSl

1fi D
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Celigin kayma moduilii = 12 x 106 Ib/in 22.

Pirincin kayma modulu = 6 x 106 Ib/in

I

T:TCD-TD:O; SOTD:TCD

Tsteel = Tepl /J

18,000 Ib/in? = Tcp(.375in) /[3.1416 * (.75 in)* / 32]
Tep = Tp= 1491 in-Ib = 124 ft-Ib

Tep Tp
D

I

T= TBC - TCD - 124 ft-lb = 0; So TC = (TBC -124 ft-|b)
Tsteel = Tacl / J

18,000 Ib/in? = Tgc(.5in) /[3.1416 * (1 in)* / 32]

Tge = 3534 in-Ib = 295 ft-Ib

Tc= (295 ft-lb - 124 ft-Ib) = 171 ft-Ib

T T
BC C T,
Py !
(a-asm ()
1fi D
C

Il:

T=-Tag+ Tg-171ft-lb - 124 ft-lb = 0; So Tg = (TAB + 171 ft-lb + 124 ft-|b)
Torass = Tasl/J

12,000 Ib/in? = Tag(L in) /[3.1416 * (2 in)* / 32]

Tas = 18,850 in-Ib = 1570 ft-Ib.

Tg = (1570 ft-Ib + 171 ft-Ib + 124 ft-Ib) = 1865 ft-Ib
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1fi D

@ = TL/JIG = (1,570 ft-Ib)(12 in./ft)(1 ft)(12 in/ft)/[(3.1416 * (2 in)* / 32)(6x10°
Ib/in%)] = .024 radians (ccw)

@sc = TL/IG = (245 ft-lb)(12 in./ft)(1 ft)(12 in/ft)/[(3.1416 * (1 in)* / 32)(12x10°
Ib/in?)] = .0361 radians (cw)

Qo = TLAIG = (124 ft-Ib)(12 in./ft)(1 ft)(12 in/ft)/[(3.1416 * (.75 in)* / 32)(12x10°
Ib/in?)] = .0479 radians (cw)

@rowal = + s — @sc —@cp = .06 radians (cw)

Ornek

Celigin kayma moduli = 12 x 106 Ib/in
Pirincin kayma modult = 6 x 106 Ib/in

2
2

Discap AB=2.5in,i¢ccap AB=2in
disgap BC =1in,i¢ccap BC =.8in

800 fi-Ths

180 fi-Ths
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l:

T= TBC - 180 ft-lb = O; So TBC = 180 ft-lb

Tag = Tr/ J = (180 ft-Ib)(12 in/f)(.5 in) /[3.1416 * [(L in)* - (.8 in)*] / 32] =
18,600 psi

Il

T = Tag - 800 ft-Ib - 180 ft-Ib = 0; So Tag = 980 ft-Ib

Tag = Tr/ J = (980 ft-Ib)(12 in/ft)(1.25 in) /[3.1416 * [(2.5 in)* - (2 in)*] / 32] =
6,490 psi

Tq 800 fi-Ths

180 fi-Ths
2t C
B

@ = TLIIG = (980 ft-Ib)(12 in./ft)(3 ft)(12 in/ft)/[(3.1416 * [(2.5 in)* - (2 in)*] /
32)(6x10° Ib/in?)] = .0312 radians (cw)

@sc = TL/JG = (180 ft-Ib)(12 in./ft)(2 ft)(12 in/ft)/[(3.1416 * [(1 in)* - (.8 in)*] /
32)(6x10° Ib/in?)] = .0149 radians (cw)

Prota = — Pne — bc = —.0461 radians (cw)

Ornek

Celigin kayma modult = 12 x 106 Ib/in
Pirincin kayma modult = 6 x 106 Ib/in

2
2
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Discap AB=3.51in,ic cap AB=2.81in
disgap BC =2in,igccap BC =1.61in

200 fi-Ths

I:

T =Tgc- 200 ft-Ib = 0; So Tgc = 200 ft-Ib

Tag = Tr/J = (200 ft-Ib)(12 in/ft)(1 in) /[3.1416 * [(2 in)4 -(1.6 in)4] / 32] = 2,600
psi

Il

T = Tag - 600 ft-Ib - 200 ft-Ib = 0; So Tag = 800 ft-lb

Tag = Tr/ J = (800 ft-Ib)(12 in/ft)(1.75 in) /[3.1416 * [(3.5 in)* - (2.8 in)*] / 32] =
1,150 psi

T 600 fi-Ths

200 fi-Ths

@ = TL/IIG = (800 ft-Ib)(12 in./ft)(2 ft)(12 in/ft)/[(3.1416 * [(3.5 in)* - (2.8 in)*] /
32)(6x10° Ib/in®)] = .0044 radians (cw)

@:c = TLAJG = (200 ft-Ib)(12 in./ft)(3 ft)(12 in/ft)/[(3.1416 * [(2 in)* - (1.6 in)"] /
32)(6x10° Ib/in?)] = .0155 radians (cw)

Protal = = Qg — Psc = —.0199 radians (cw)



Cap! 2D Capi D
A 2Mb| B ,C
|
' 60cm 40cm |

BC tek malzemeli

AB iki malzemeli

1 ’\2

2
Sekildeki burulma gubgunda AB arasindali¢
¢ap D, dg cap 2D olmak tzere iki malzemeli,

BC arasinin capt D ve tek malzemeli
olduguna gore emniyetle g¢mabilecek M

16

Capi 2D Cap1 D
A 2Mb| B ,C
|
! 60cm ' 40cm !

=)

Sekildeki burulma cubgunda AB arasini
¢ap! 2D, BC arasinin capi D ofgiina gore
emniyetle  tainabilecek M  burulmg
momentini bulunuz. D= 4cm.,=8kN/cn?t
G=800kN/cmd, R=D/2

7D4
~ 32

T :ﬂR,

max
I

— MbL
Gl,

L

(o]

burulma momentini bulunuz. D= 4qr Sekildeki burulma gubgunun moment
Ten=8kN/cnf diyagrami hangisidi
G1=800kN/cm, R=D/2, G2=2*G1,@ =w*L SN ANM o
D* M, M,L < — L—',;n
|O: ’ Z-max:_R’¢: ;
32 ly Gl, A B C D
2 6 A)
-8
8 10 6 B)
C
1 10 5 )
8 ’ﬂi 6 D)
Sekildeki iki malzemeden yapilgi olan
burulma gubguna M, burulma moment|
etkimektedir.I¢ c¢ap D, dy ¢cap 2D olmak
1 Uzere bu iki malzemenin gyabilecekleri
2 momentler arasindaki ski nedir. G= G,
! M M, L
I0 = ' Tmax = : R' ¢ = °
32 l, Gl,
A) M1:M2, B) Mlzll*M 2/|2C) M1:2M2 D) Ml: M2/2

KESME KUVVETI

2.
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hack |, hack i
fp?fch;"{paifch/ Diagram 1

back hack
intchf Pitl:;l

1. Percin Kesme kuvveti:

side view

Paoaty P03

A= ‘Jl:r2

P(load)

Diagram 3 P(load)

i

Privetshear = N (pi * d 2/4) T an.
N = pergin sayisi
A = pi*d %4 (or pi * r?)

2. Percin /levha kontrolu

side view Diagram 4

P(load)
P(load)
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I:)bearing =N (d*t) an s

N = Percin sayisi
d = pergin g¢api

t = plak kalinhgi
3. Plak:

plate
thickness

Prow1 = (W -Nn d)t S as

w = plak genigligi
n = bir siradaki pergin sayisi (6rnegin 1. sirada 1 pergin)

Ornek 1

d=5/8 inch.

genislik 6 inch ve kalinlik 1/2 inch. Emniyet gerilmeler:

percinde: T = 16, 000 Ib/in?, @t = 22, 000 Ib/in?, © ¢ = 24, 000 Ib/in?
Plakta: T = 14,000 Ib/in?, & = 20, 000 Ib/in®, & ¢ = 23, 000 Ib/in?

Diagram 1
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P =N (pi * d%4) T = (9rivet areas)* [3.1416 * (5/8) %/4]*16, 000 Ib/in %=
44,200 Ib.
Ppearing = N (d*) @ o = (9 rivets) * (5/8" *1/2") * (23,000 Ib/in %) = 64,700 Ib.

Plak 1. sira:
Prows = (W-nd)t &, =(6"- 1* 5/8") *(1/2") * (20,000 Ib/in 2) = 53,750 Ib.
Plak 2.sira

(8/9)Prowz = (W-nd)t S 4 = (6" 2*5/8") *(1/2") * (20,000 Ib/in 2) = 47,500
Ib.,

Prowz = (9/8) * 47,500 Ib. = 53,400 Ib.

Plak 3 sira:

(6/9)Prows = (W -nd)t S 4 = (6" 3*5/8") *(1/2") * (20,000 Ib/in 2 ) =41,250
Ib., Prows = (9/6) * 41,250 Ib. = 61,900 Ib.

Pplate = (W *t) * 4 = (6" * 1/2") * 20,000 Ib/in2 = 60,000 Ib.
Diagram 2

P (load
(oad solid Plate P(ead)

Efficiency = Joint Strength / Plate Strength = 44,2 00 Ib. / 60,000 Ib. = .737
=73.7 %.

Ornek 2

D= 3/4 inch. genislik 6 inch ve kalinlik 1/2 inch. Emniyet gerilmeleri:
Percinde: ¥ =18, 000 Ib/in?, & = 22, 000 Ib/in?, €« =24, 000 Ib/in?
Plakta: ¥ = 16,000 Ib/in®, @ = 21, 000 Ib/in?, & ¢ =22, 000 Ib/in?

Diagram 1

P =N (pi *d%4) T = (12 rivet areas)* [3.1416 * (3/4) %/4]*18, 000 Ib/in 2=
95,400 Ib.
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Diagram 2

Areas in shear per rivet

Ppearing = N (d*t) O a1 = (6 rivets) * (3/4" *1/2") * (22,000 Ib/in 2) = 49,500 Ib.
1. Sira:

Prowt = (W -nd)t &4 =(6"- 1* 3/4") *(1/2") * (21,000 Ib/in 2 ) =55,100 Ib.
2 sira:

(5/6)Prow2 = (W - nd)t 9, = (6"- 2* 3/4") *(1/2") * (21,000 Ib/in 2 ) = 47,250
Ib.,

Prow2 = (6/5) * 47,500 Ib. = 56,700 Ib.

3. SIRA:

(3/6)Prow2 = (W - nd)t 9, = (6"- 3* 3/4") *(1/2") * (21,000 Ib/in 2 ) = 39,400
Ib.,

Prowz = (6/3) * 39,400 Ib. = 78,800 Ib.

Diagram 3

Ppiate = (W * t) * & 4= (6" * 1/2") * 21,000 Ib/in ? = 63,000 Ib. This is the plate
Efficiency = Joint Strength / Plate Strength =49,5 00 Ib. / 63,000 Ib. =.786
=78.6 %.
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Percin duzenekleri
Diagram 1 Lap Joint Patterns

3.4 rivets 7.8 riveis 10,11,12 rivels 16 riveis
£ 4 rivets 8.9 rivets 13,14,15 rivets 17 - 18 rivets

Butt Joint Patierns

11-12 rivets
4-5 rivets 78 rivets 10 rivets 13 -14 rivets
Ornek
Genislik 6 inch, kalinlik 1/2 inch. ¢gap 3/4 inch.
Diagram 2
P (load)
P(load)

Percinde: ¥ =16, 000 Ib./in?, & = 22, 000 Ib./in?, ¢ = 25, 000 Ib./in?

Plakta: ¥ = 17,000 Ib./in?, @ = 20, 000 Ib./in?, © ¢ = 24, 000 Ib./in?
Prow1 = (W - N d)t D_all- )

W= 6

n = percin sayisi (bir sirada , 1 pergin)
d = 3/4inch

t= 1/2 inch

T, = 20, 000 Ib./in?,
Prows = (6" - 1 * 3/4")%(1/2") * 20, 000 Ib./in 2 =52,500 Ib.

Privet shear = N (p' *d 2/4) T all-
N=1
d 3/4 inch
T o = 16,000 Ib./in?
Privetshear = 1 [3.1416 * (3/4") /4] * 16,000 Ib./in 2 = 7070 Ib./rivet
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IDbearing = N (d*t) T,

N=1
d= 3/4inch
t= 1/2 inch

T, = 24, 000 Ib./in?
Poearing = 1 * [(3/4") * (1/2")] * 24, 000 Ib./in % = 9000 Ib./rivet

# Percginler = 52, 500 Ib. / 7070 Ib./pergin = 7.43 ; # 8 pergin segilir

Diagram 3
Poearing = 8 * 9000 Ib./rivet = 72,000 Ib .
Prows = (6" - 1 * 3/4")*(1/2") * 20, 000 Ib./in % =52,500 Ib.
(7/8)Prows = (6" - 2 * 3/14")*(1/2") * 20, 000 Ib./in 2= 45,000 Ib., and then
Prow2 = (8/7) 45,000 Ib. = 51, 400 Ib.

(5/8)Prows = (6" - 2 * 3/4"*(1/2") * 20, 000 Ib.fin 2= 45,000 Ib., and then
Prows = (8/5) 45,000 Ib. = 72, 000 Ib.

Strength of the Joint is 51,400 Ib . (plate tearing row 2)

Efficiency = Joint Strength / Plate Strength =51,4 00 Ib./(6"*1/2")*20,000
Ib./in % = .86 =86%

Ornek pergin segimi

Diagram 1

percin: T =15, 000 Ib/in?, @ = 24, 000 Ib/in?, @ ¢ = 26, 000 Ib/in?
Plak: T = 16,000 Ib/in?, @ =22, 000 Ib/in?, T = 24, 000 Ib/in?
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Diagram 2 But Joint Patterns
3 rivets 6 rivets 0 rivets 11-12 riveis

4.5 rivets T8 rivels 10 riveis 13 -14 rivets
Prow1 = (W -Nn d)t D_all- )

w = 7 inches

n = bir siradaki percin sayisi

d = 5/8inch

t=3/4

T 1 = 22, 000 Ib/in?,

Prows = (7" - 1 * 5/8")*(3/4") * 22, 000 Ib/in 2 = 105,200 Ib.

Privetshear = N (pi * d 2/4) T .

N=2

d =5/8 inch

T 4 = 15,000 Ib/in?

Privetshear = 2 [3.1416 * (5/8") 2/4] * 15,000 Ib/in % = 9200 Ib./rivet

I:)bearing =N (d*t) D_au. , Where

N=1

d =5/8 inch

t= 3/4 inch

T 1 = 24,000 Ib/in?

Ppearing = 1 * [(5/8") * (3/4")] * 24, 000 Ib/in 2 = 11,250 Ib./rivet

# Percin = 105, 200 Ib. / 9200 Ib./pergin = 11.43; # segilen = 12
Diagram 3

11-12 rivets
Pshear = 12 * 9200 Ib/rivet = 110,400 Ib.

Prowt = (7" - 1 * 5/8")%(3/4") * 22, 000 Ib/in *= 105,200 Ib.
(11/12)Prowz = (7" - 2 * 5/8")%(3/4") * 22, 000 Ibfin 2 = 94,875 Ib., and then
Prowz = (12/11) 94,875 Ib. = 103,500 Ib.

(9/12)Prows = (7" - 2 * 5/8")*(3/4") * 22, 000 Ib/in 2 = 94,875 Ib., and then
Prows = (12/9) 94,875 Ib. = 126,500 Ib.
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Kaynakli birle simler

Diagram la

Diagram lh

P(load)

P(load)

Pweld = (W * t) * D_tension )

45° Fillet Weld 45" Fillet Weld \

o Avea of shear region
throat = t sin 45 A= throat * length
throat = 1 (.707) A= 70714 L
Diagram 2a Diagram 2h

Pweld = Area* ¥ 5 = (throat * length) * ¥ 5y = (tsin450* L) * T 4,
Pweid = (707 t* L) * T 4,

t = plak kalinhgi

L = kaynak uzunlugu

T a1 = kaynak malzemesinin kayma gerilmesi
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Ornek

G F E

Diagram 5
Kaynak malzemesi: ¥ = 14,000 Ib/in? ; €t = 24,000 Ib/in?
Plak: ¥ = 15,000 Ib/in* ; €'t = 30,000 Ib/in®
Boyutlar : AB = GF =20 inches; CD =3 inc; DE=5Inc

Cozum:
Pweld = (707 t* L) * T 4,
80,000 Ib = (.707 * 3/4" * L) * 14,000 Ib/in 2 = (7,424 Ib./in.)L;

L = 80,000 Ib./(7,424 Ib./in.) = 10.78 inches.
Fag = (7,424 |b/|n)* Lag ,

Fee = (7,424 |b/ln)* =
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Fp=T424b/in(L, )  Disgram6

T L

[ A AB B C
4" 80,000 s

Fp= 7424 Dhfin (LGF}

Toplam kuvvet 80,000 Ib. - (7,424 Ib./in)* L as - (7,424 Ib./fin.)*Lce =0
Toplam moment apout g : -80,000 Ib.* (5") + (7,424 Ib./in.)* L »g *(8") =0
Lag = 6.73 inches,

Ler=10.78"-6.73"=4.05"
Pp|ate = (W * t) D_t .

Pwelgd = (.707 t* L) * T all = Pplate :(W * t) Oy , Or
(707t*L)*T y=(w*t) 9t, and then

(.707 *3/4" * L) * 14,000 Ib/in % = (8" * 3/4" ) 30,000 Ib/in 2,
L = 24.25 inches

Ornek 2

T=.5inch, w= 10 inches

00,000

G

Diagram 1

Kaynakta: T = 15,000 Ib/in? ; €t = 24, 000 Ib/in
Plakta: T = 14,000 Ib/in? ; €'t = 28,000 Ib/in?

AB = GF = 20 inches; CD =4 inches; DE = 6 inches
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Cozum:
Pweld = (707 t*L) * T ,o0r
90,000 |b = (.707 * .5" * L) * 15,000 Ib/in 2 = (5,300 Ib./in.)*L:
L = 90,000 Ib./(5,300 Ib./in.) = 16.98 inches.
Fag = (5,300 |b/|n)* Lag ,
For = (5,300 Ib./in.)* Lar ,
Fac = 5,300 Ib/in * 10" = 53,000 Ib.
FAB=53““M’”1LAB3' Diagram 2

= 53004
Fgp~ >A00Bb/n L, )

Toplam kuvvet: 90,000 Ib. - (5,300 Ib./in.)* L g - (5,300 Ib./in.)* L g¢ - 53,000
lb.=0

Toplam moment apout g : -90,000 Ib.* (6") + (5,300 Ib./in.)* L A * (10") +
53,000 Ib. *5" =0

Lag =5.19 inches,

Lag + Lee + 10"= 16.98 inches.

Ler=16.98"-5.19"-10"=1.79 "

Pplate = (W * t) D_t .

Pweigd = (.707 t* L) * T all = Pp|ate :(W * t) &y , Or

(707t*L)*F 5y =(w*t) Ft, and then

(.707 *5" * L) * 15,000 Ib/in ?

c = (10" *.5") 28,000 Ib/in 2,
80000 s | = 26.4 inches

Ornek

Ust plaka t= .5 inch,w= 8

inc
Kaynak: T=12,000psi, Ot= 24,000 psi
Plaka: T = 15,000 psi, Ot= 30,000 psi

AB = GF = 20 inches:

CD = 3 inches: DE = 5 inches

Cozum:

Pwed = (707 t*L)* %, , or

80,000 Ib = (.707 * .5" * L) * 12,000 Ib/in 2 = (4,242 Ib./in.)*L; then solving for
L

L = 80,000 Ib./(4,242 Ib./in.) = 18.86 inches.

Fag = (4,242 |b/|n)* Lag , Fer = (4,242 |b/|n)* Lee, and Fac = 4,242 Ib/in * 8"
= 33,936 Ib. as shown in Diagram 2. We now apply static equilibrium



28

conditions to the top plate:

Sum of Forces: 80,000 Ib. - (4,242 Ib./in.)* L as - (4,242 Ib./in.)* L ¢ - 33,936
lb.=0

Sum of Torque apoutc: -80,000 Ib.* (5") + (4,242 Ib./in.)* L A * (8") + 33,936
Ib.*4"=0

Lag = 7.79 inches ,

Lo =18.86"-7.79" - 8" = 3.07"

Pweld = (707 t*L) * Ta= Pplate =(W * 1) Ot or

(707t*L)*T y1=(w*t) 9t, and then

(.707 *.5" * L) * 12,000 Ib/in 2 = (8" * .5") 30,000 Ib/in 2,

L = 28.29 inches

Ornek

Ustteki plaka kalinhigi .7 inch
genisilgi 6 inch, 45° aci ile
kaynaklaniyor.

Kaynak uzunlugunu bulunuz:
kaynak malzemesi: T = 16, 000 psi, Ot= 30, 000 psi

Plak Malzemesi: T = 14,000 psi, Ot= 28,000 psi

Boyutlar:

AB = GF = 30 inches:

CD =2 inches: DE = 4 inches

COzum:

Pwela = (707 t* L) * T all

80,000 Ib = (.707 * .7" * L) * 16,000 Ib/in % = (7,918 Ib./in.)*L;
L = 80,000 Ib./(7,918 Ib./in.) = 10.1 inches.

Fag = (7,918 |b/|n)* Lag ,

For = (7,918 Ib./in.)* Lge ,
Fac = 7,918 Ib/in * 6" = 47,510 Ib.

Kuvvet dengesi: 80,000 Ib. - (7,918 Ib./in.)* L ag - (7,918 Ib./in.)* L gF -
47,5101b.=0

Moment dengesi apout g : -80,000 Ib.* (4") + (7,918 Ib./in.)* L A * (6") + 47,510
Ib.*3"=0

Lag =3.74 inches ,

Ler = 10.1"-3.74" - 6" = .36"

Pweld = (707 t* L) * ¥ 4 = Ppiaie =(W*t) Ft, or
(707t*L)*T 4= (w*t) Ot
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(.707 *.7" * L) * 16,000 Ib/in 2 = (6" *.7") 28,000 Ib/in 2,

L =14.85 inches
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Sekildeki sistemde P=50kN,
Ten=1kN/cn?, bir percin kesit alar
A=10cnf olduguna gére kag perci
gerekir.

A)2 B)3 C4 D)5

-

gerilmesi

P
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Sekildeki sistemde percinde ghcak
maksimum kayma
hangisidir.  d percin ca
A) 4P/(nd?) B) P/(nd?)
C) 8P/nd?) D) 2P/md?)




