MUKAVEMET

KESME KUVVETI

Percin hesabi nda Ug¢ tahkik vardi r.

1- percinde kesme tahkiki

2- en ince levhada ezilme tahkiki

3- levhada gerilme tahkiki
N = pergin sayi si

d = pergin gap!

A = pergin kesit alani
t=plakkali nli g1

w = plak genis Iig i

n = bir s1 radaki pergin say! si

(6rneg in 1. s1 rada 1 pergin)
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1. Percgin Kesme kuvveti:

side view
P(load)
Diagram 3 P(load)

Privet shear = N (pi * d2/4) T 4.

N = pergin say! si

A = pi * d?/4 (or pi * r?)

2. Pergin /levha kontrolu
side view Diagram 4

P(load)
P(load)

Pbearing =N (d*t) San,
N = Pergin say! si

d = pergin ¢ap!i



t=plakkall nli g1
3. Plak:
A =w*t

plate
thickness

Prow1 = (W -Nn d)t .,
w = plak genis [ig i

n = bir s1 radaki pergin say1 si (6rneg in 1. s1 rada 1 pergin)

Ornek 1
d= 5/8 inch.

genis lik 6 inch ve kali nli k 1/2 inch. Emniyet gerilmeler:
perginde: ¥ =16, 000 Ib/in2, &t =22, 000 Ib/in2, & ¢ = 24, 000 Ib/in2

Plakta: ¥ = 14,000 Ib/in2, &t = 20, 000 Ib/in2, & ¢ =23, 000 Ib/in2

Diagram 1

P =N (pi * d2/4) T = (9 rivet areas)* [3.1416 * (5/8)2/4]*16, 000 Ib/in2 = 44,200
Ib.
Pbearing = N (d*t) & an = (9 rivets) * (5/8" *1/2") * (23,000 Ib/in2) = 64,700 Ib.

Plak 1. sI ra:

Prow1 = (W - nd)t &4 = (6" 1* 5/8") *(1/2") * (20,000 Ib/in2 ) = 53,750 Ib.

Plak 2.s1 ra

(8/9)Prow2 = (W - nd)t & 4 = (6"- 2* 5/8") *(1/2") * (20,000 Ib/in2 ) = 47,500 Ib.,
Prow2 = (9/8) * 47,500 Ib. = 53,400 Ib.

Plak 3 sI ra:



(6/9)Prows = (W - n d)t Tan = (6"- 3* 5/8") *(1/2") * (20,000 Ib/in2 ) = 41,250 Ib.,
Prows = (9/6) * 41,250 Ib. = 61,900 Ib.

Pplate = (W * t) * & a1= (6" * 1/2") * 20,000 Ib/in2 = 60,000 Ib.
Diagram 2

P (load
(oad solid Plate P(ead)

Efficiency = Joint Strength / Plate Strength = 44,200 Ib. / 60,000 Ib. = .737 =
73.7 %.

Ornek 2

D= 3/4 inch. genis lik 6 inch ve kali nli k 1/2 inch. Emniyet gerilmeleri:

Percginde: ¥ =18, 000 Ib/in2, &t =22, 000 Ib/in2, & ¢ = 24, 000 Ib/in2

Plakta: ¥ = 16,000 Ib/in2, ©t =21, 000 Ib/in2, & ¢ =22, 000 Ib/in2
Diagram 1

P = N (pi * d2/4) ¥ = ( 12 rivet areas)* [3.1416 * (3/4)2/4]*18, 000 Ib/in2=
95,400 Ib.

Diagram 2

P(load)

Areas in shear per rivet

Poearing = N (d*t) & an = ( 6 rivets) * (3/4" *1/2") * (22,000 Ib/in2) = 49,500 Ib.
1. SI ra:

Prowt = (W -nd)t © 4 = (6" 1* 3/4") *(1/2") * (21,000 Ib/in2 ) = 55,100 Ib.
2sl ra:



(5/6)Prow2 = (W - n d)t & 4 = (6"- 2* 3/4") *(1/2") * (21,000 Ib/in2 ) = 47,250 Ib.,
Prow2 = (6/5) * 47,500 Ib. = 56,700 Ib.
3. SIRA:

(3/6)Prow2 = (W - n d)t & 4 = (6"- 3* 3/4") *(1/2") * (21,000 Ib/in2 ) = 39,400 Ib.,
Prow2 = (6/3) * 39,400 Ib. = 78,800 Ib.

Diagram 3

P (load
(oad Solid Plate Poad)

Polate = (W * t) *& a1= (6" * 1/2") * 21,000 Ib/in2 = 63,000 Ib. This is the plate
Efficiency = Joint Strength / Plate Strength = 49,500 Ib. / 63,000 Ib. = .786 =
78.6 %.

Percin duzenekleri
Diagram 1 Lap Joint Patterns

24 rivets 7-§ rivets 10,11,12 riveis 16 rivets
56 riveis 8.0 rivets 13,14,15 riveis 17 - 18 rivets

Butt Joint Patterns

11-12 riveis
4.5 riveis 7.8 rivets 10 rivets 13 -14 rivets

Ornek

Genis lik 6 inch, kali nli k 1/2 inch. ¢ap 3/4 inch.

Diagram 2

P (load)
P(load)



Percinde: ¥ =16, 000 Ib./in2, ¥t =22, 000 Ib./in2, & ¢ = 25, 000 Ib./in2

Plakta: ¥ = 17,000 Ib./in2, ¥t =20, 000 Ib./in2, & ¢ =24, 000 Ib./in?
Prowt = (W-nd)tZ 4.,

w= 6

n = pergin sayl si1 (birsi rada, 1 pergin)

d= 3/4inch

t= 1/2inch

O 1= 20, 000 Ib./in2,

Prow1 = (6" - 1 * 3/4")*(1/2") * 20, 000 Ib./in2 = 52,500 Ib.

Privet shear = N (pi * d2/4) T 4.

N=1

d = 3/4 inch

T an = 16,000 Ib./in2

Privet shear = 1 [3.1416 * (3/4")2/4] * 16,000 Ib./in2 = 7070 Ib./rivet
Pbearing = N (d*t) © an. ,

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

T 1= 24, 000 Ib./in2
Poearing = 1 * [(3/4") * (1/2")] * 24, 000 Ib./in2 = 9000 Ib./rivet
# Percinler = 52, 500 Ib. / 7070 Ib./pergin = 7.43 ; # 8 pergin segilir

Diagram 3
Pshear = 8 * 7070 Ib./rivet = 56,560 Ib.
Phearing = 8 * 9000 Ib./rivet = 72,000 Ib.
Prowt = (6" - 1 * 3/4")*(1/2") * 20, 000 Ib./in2 = 52,500 Ib.
(7/8)Prowz = (8" - 2 * 3/4")*(1/2") * 20, 000 Ib./in2 = 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./in = 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 = 51,400 Ib./(6"*1/2")*20,000 Ib./in2
= .86 =86%

Ornek pergin segimi

Diagram 1

pergin: ¥ =15, 000 Ib/in2, &t = 24, 000 Ib/in2, & ¢ = 26, 000 Ib/in2

Plak: ¥ = 16,000 Ib/in2, &t =22, 000 Ib/in2, & ¢ =24, 000 Ib/in2

Diagram 2 But Joint Patterns

3 riveis 6 riveis 0 rivets

11-12 rivets
4-5 riveis 7T-8 rivels 10 riveils 13 -14 rivets

Prowt = (W-nd)t & a1,

w = 7 inches

n = bir s1 radaki pergin say! si

d = 5/8 inch

t=3/4

T 1 = 22, 000 Ib/in2,

Prow1 = (7" - 1 * 5/8")*(3/4") * 22, 000 Ib/in2 = 105,200 Ib.
Privet shear = N (pi * d2/4) T 4.

N=2

d =5/8 inch

T a1 = 15,000 Ib/in2

Privet shear = 2 [3.1416 * (5/8")2/4] * 15,000 Ib/in2 = 9200 Ib./rivet
Pbearing = N (d*t) © an. , where

N=1



d =5/8 inch

t= 3/4 inch

T 1= 24,000 Ib/in2

Poearing = 1 * [(5/8") * (3/4")] * 24, 000 Ib/in2 = 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.
Pbearing = 12 * 11,250 Ib./rivet = 135,000 Ib.
Prow1 = (7" - 1 * 5/8")*(3/4") * 22, 000 Ib/inz = 105,200 Ib.
(11/12)Prow2 = (7" - 2 * 5/8")*(3/4") * 22, 000 Ib/inz2 = 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/inz = 94,875 Ib., and then
Prows = (12/9) 94,875 Ib. = 126,500 Ib.

Kaynakli birle simler

Diagram la

Diagram 1h

P(load)

P(load)

Pweid = (W * t) * 2 tension,



45" Fillet Weld 45 Fillet Weld \

o Arvea of shear region
throat =t sin 45 A = throat * length
throat = 1 (.707) A= 7071+ L
Diagram 2a Diagram 2h

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

t=plakkall nli g1

L = kaynak uzunlug u

T an= kaynak malzemesinin kayma gerilmesi

Diagram 4a Diagram 4h

Ornek
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Diagram 5
Kaynak malzemesi: ¥ = 14,000 Ib/in2 ; &t = 24,000 Ib/in2
Plak: ¥ =15,000 Ib/in2 ; &t = 30,000 Ib/in2
Boyutlar: AB = GF = 20 inches; CD = 3 inc; DE =5 inc
Co6zim:
Pweid = (707 t* L) *% 4,
80,000 Ib = (.707 * 3/4" * L) * 14,000 Ib/in2 = (7,424 Ib./in.)L;
L = 80,000 Ib./(7,424 Ib./in.) = 10.78 inches.
Fas = (7,424 Ib./in.)* Las ,
For = (7,424 1b./in.)* LoF ,

Fp=T424b/in(L,g)  Disgram6

— L

[ A AB B C
a* 80,000 s

Fop= TA24 Biin@ )

Toplam kuvvet 80,000 Ib. - (7,424 Ib./fin.)* Las - (7,424 Ib.fin.)* Ler = 0
Toplam moment about c: -80,000 Ib.* (5") + (7,424 |b./in.)* Lag * (8") =0
Las = 6.73 inches,

Ler = 10.78" - 6.73" = 4.05"

Pplate = (W *t) Ot.

Pweld = (.707 t* L) *T a4 = Ppiate =(W * t) ©t, or

(707 t*L)*T ar=(w*t) Ot, and then
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(.707 *3/4" * L) * 14,000 Ib/inz2 = (8" * 3/4" ) 30,000 Ib/in2 ,
L = 24.25 inches

Ornek 2

T= .5 inch, w= 10 inches

90,000 I

G

Diagram 1
Kaynakta: T = 15,000 Ib/in2 ; &t =24, 000 Ib/in2
Plakta: ¥ = 14,000 Ib/in2 ; &t = 28,000 Ib/in2
AB = GF = 20 inches; CD = 4 inches; DE = 6 inches
Cozim:
Pwetd = (707 t* L) *T 4, or
90,000 Ib = (.707 * .5" * L) * 15,000 Ib/in2 = (5,300 Ib./in.)*L;
L = 90,000 Ib./(5,300 Ib./in.) = 16.98 inches.
Fas = (5,300 Ib./in.)* Lag,
Fer = (5,300 Ib./in.)* LeF ,
Fac = 5,300 Ib/in * 10" = 53,000 Ib.
F g =5300Dvin (L, p) Diagram 2

- 5,300 bsi
Fop= >A00b/n o)
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Toplam kuvvet: 90,000 Ib. - (5,300 Ib./in.)* Las - (5,300 Ib./in.)* Ler - 53,000 Ib.
=0
Toplam moment about 6: -90,000 Ib.* (6") + (5,300 Ib./in.)* Las * (10") + 563,000
Ib.*5"=0

Las = 5.19 inches,

C Lag + Lgr + 10"= 16.98
inches.

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

Pplate = (W*t) Ot

80,000 Ihs

Pweld = (.707 t * L) *T a1 = Ppiate =(W * t) ©t, or
(.707t*L)*T ar=(w*t) “t, and then

(.707 *.5" * L) * 15,000 Ib/in2 = (10" * .5" ) 28,000 Ib/inZ ,
L = 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

Cozim:

Pweld = (.707 t*L) *T a1, or

80,000 Ib = (.707 * .5" * L) * 12,000 Ib/in2 = (4,242 |b./in.)*L; then solving for L
L = 80,000 Ib./(4,242 Ib./in.) = 18.86 inches.

Fas = (4,242 Ib./in.)* Lag , Fer = (4,242 Ib./in.)* Ler , and Fac = 4,242 Ib/in * 8"
= 33,936 Ib. as shown in Diagram 2. We now apply static equilibrium
conditions to the top plate:

Sum of Forces: 80,000 Ib. - (4,242 Ib./in.)* Las - (4,242 Ib./in.)* LaF - 33,936 Ib.
=0

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

Las = 7.79 inches,

Ler = 18.86" - 7.79" - 8" = 3.07"

Pweld = (.707 t* L) *T a1 = Ppiate =(W * t) ©t, or
(707t*L)*T ar=(w*t) ©t, andthen

(.707 *.5" *L) * 12,000 Ib/in2 = (8" * .5" ) 30,000 Ib/in2 ,
L = 28.29 inches

Ornek

Ustteki plaka kali nli g |
.7 inch genis il i 6 inch, 45° aci ile kaynaklani vyor.
Kaynak uzunlug unu 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

Cozim:

Pweid = (707 t*L) *T 4,

80,000 Ib = (.707 *.7" * L) * 16,000 Ib/in2 = (7,918 Ib./in.)*L;

L = 80,000 Ib./(7,918 Ib./in.) = 10.1 inches.

Fag = (7,918 Ib./in.)* Lag,

Fer = (7,918 Ib./in.)* LeF ,

Fac = 7,918 Ib/in * 6" = 47,510 Ib.

Kuvvet dengesi: 80,000 Ib. - (7,918 Ib./in.)* Las - (7,918 Ib./in.)* LeF - 47,510
Ib.=0

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

Las = 3.74 inches,
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Ler=10.1"-3.74" - 6" = .36"
Pweld = (707 t* L) *T all = Pplate =(W *t ) D_t , Or
(707t*L)*Taq=(w*t) Ot,

(.707 *.7" * L) * 16,000 Ibfin2 = (6" * .7" ) 28,000 Ib/in2 ,

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

A)2 B)3 C)4 D)5

-

]

Sekildeki sistemde percinde ghcak

maksimum

hanaqisidir.
A) 4P/(nd?)
C) 8P/nd?)

kayma
d percin ca
B) P/(nd?)
D) 2P/md?)

gerilmesi




