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2819 1bE 102.6 It
xy plane a7 plane

My =20,/193.72 4 233.52 = 6068 Ibf - in

Mp = 104/246.32 4+ 676.62 = 72001bf - in  (maximum)
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Kot ¢-Y Jsoo) phw ilo ooy K, =a.Sh
Factor a Exponent
Surface Finish Sur kpsi Sut. MPa b
Ground 1.34 1.58 —0.085
Machined or cold-drawn 2,70 4.51 —0.265
Hot-rolled 14.4 57.7 —0.718
As-forged 39.9 272. —0.995
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(d/0.3)~0107 — 0 87940107 01l <d <2in
ks — | 0.914=047 2<d=<10in
(d/7.62)70107 — 12440107 270 <4 < 51 mm
| 1.514-0457 51 =d =254 mm
d Apgse = 0.0104642
de = 0.370d
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————— 0 de = 0.808+/hlr
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K.: 2 card 1 A

| bending
k.= + 0.85 axial
0.59 torsion'’

Ka: ¢-f Jouz) bos oy

Temperature, °C S1/Ser Temperature, °F S1/Spr
20 1.000 70 1.000
30 L.010 100 1.008

100 1.020 200 1.020
150 1.025 300 1.024
200 1.020 400 1.018
250 1.000 500 0.995
300 0975 600 0963
350 0.943 700 0927
400 0.900 800 0.872
450 0.843 900 0.797
500 0.768 1000 0.698
350 0.672 1100 0567
600 0.549
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Reliability, % Transformation Variate z, Reliability Factor k,
90 1.288 0.897
95 1.645 0.868
99 2326 0.814
99.9 3.001 0.753
99.99 3719 0.702
99.999 4.265 0.659
99.9999 4.753 0.620
® Hee . .
Kyt o 55,0 oy
K= 1+q(Kt— 1 ) , K= 1 +qs(Kts‘ 1 )
That: K, and K O3S o3 b el e sl loges
q and gs F-YN g PV loges
Motch radins r, mm
100 0.5 1.0 1.5 2.0 25 30 35 4.0
: 0 kpst (1.4 GFa)
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£ us
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g
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£ 04
2 /! —— Sieels
====Alum. alloy
0.2
0
0 0.02 004 0.06 0.08 0.10 01z 0.14 0.16
MNotch radius r, In
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Motch radius r, mm

] 0.5 1.0 1.5 20 25 a0 35 4.0
E
=
E
E
2 Steels
====Alum. alloy
0
] 0.02 0.04 0.06 0.08 0.10 012 0.14 0.l6
Motch radis r, in
e A adasl
Sq = aNb 7
f . (f Sur)
L ==
4 /b SE
O-TB'U 1
m”=(m) b= —Log ((L2u
3 Se
Wl Cawdy Jilie logad | f%).b as
f 0o
0.88
0.86
0.84
0.82
0.8
0.78
0.76
TOOBO 90 100 110 1200 1300 140 150 1D 1T IR0 190 200

8, kpsi
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3604160

First Loading: (o, ), — 760 MPa.
Goodman: (oﬂ] = [Jﬂ )1 - 100 _
" 1-(0n),/S. 1-260/470

a =M= 1022.5 MPa

175
1 0.9(470
bh= —glog{f) =-0.127767
-1/0.127767
2238
=(1012 q] =145 920 cycles

L T

(02), =25

223.8 MPa > §, .. finite life

:\d)Lf)L“CA:L}A.&B)&.C

:Y Lg)L')f)L.‘»CA::Kd.x]aé)A.c

=
(cra) i =_—60 = 298.0 MPa
= 1-60/470
320+(-200 320—(-200
Second loading: (:(:rm)2 = # ) =60 MPa, (o, )2 =+)= 260 MPa -
- -1/0.127767

N, =[ 2384 ) =15 520 cyeles

o 10225

80 000 5 n _
145 920 15520

YA

2 1 =

ale (g Bk

n, = 7000 cycles Ans.
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S =0.5(64) =32.0 kpsi

k =2.70(64)"* =0.897

a

e el cpdiz wiejls  Ss belre leolaul (6l

55 le Lol )b ol

(e ol po + 2Bisle;l plgs o) (Blg plgs o> )

g asals LY

ol Sl b g ek lSl ¥
tom el 200 KT 51 e Sl plSoen!
(Cold-Drown) :zhw Slo cuyo

(o0uis /Sa J‘}m Q)y«o )0) : Lo w)..o 9 olezel WLLS w)..o

k.=k,=k =1
( > > )L?) :)Lf o o
mﬂﬂﬂ A aladi o
3
d=1.751n Table 7-1: Ki=214. K=3.0
Fig. 6-20: g =0.65
r/d=0.02 for typical Fig. 621 s =0.71
)
K,=1+g(K,~1)=1+0.65(2.14-1)=1.7 55 ey
K, =1+q,(K, -1)=1+0.71(3.0-1)=2.4
1,_5 —0.107
F [m ] =0.828 :o)‘LxS‘ w)..o
S, =0.897(0.828)(32) = 23.8 kpsi oas] Sy |y 53l plss 0 055 o0 Sl
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Iy (Oem) <ol Jolas (25§ (Opg) yiio Jolae (25 g5 oo A alails [0 ded g cimn (9,00 (10,9) Cawds b >

. M)ﬁi Cewds

J.M;I‘" = T.g = {}.

_ (17)(5324)_ .
Opq = —%(0.8753) 17200 psi

2
(24)(2819)\“_ .
3 (7) 11135 psi

%(0.875)3

17.2 11135 1
Goodman: — +

23.8 64 ng
n=12
ity 2 S 4 Slaslre pladl
\\m \‘m \“1
n=0.96 Tl

m2d 13 o 0590 5 (Seabiwl Jlas 1) cdlls aS oel o
(€ dbs conly Coow) Y Jlae 3

Omax = Oeq + Oem = 55.8 kpsi

Sy _ 54 _

Omax 558

0.97

n=

wb MM)O‘;M uL«...oJo‘ w)..o O JML:A)Q ).in.i: LJ Lﬁu] wLauﬂﬁ OA.AT Cowds ul—h—h&b‘ w‘ro ‘5..1))1[.:
il e abai ol 5 Sg5 s o sl oy lisab] gy il 51 j2a8 C alas

S9ym S ol 0k e o8 A5G S 4y 15,0 Sy Do 4 yie 05 Jsb g @pe alaie b pgi ale S5 (JLko
AISI W) fa)f aﬁlp s.i) )| dl.uo ‘J.J‘ 09.,.0‘54 Q)b A.LA éb"/...u L ed.vs...u uujs.po )‘\AL{ g_J)jAa cb+—2 KN ‘5\0)9
s slal S Joos 1.0 el oo b JSew 10 6l 1) 5550 Jb aloe ol lsse Slanl ouss 4L 1080

(0SS5 G o olF 4S5 s, 25 55 el aisS o 5l) Suily syl az alie alaiie
AISI 1080 : S, =770 MPa. S, =420 MPa (Table A-20)
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S! =0.5(770) =385 MPa
k, =57.7(770)°"™ = 0.488

5 (0 50 AL plp (00,8 ©y90 | K slude

Se =10.488(0.85)(385) = 160 MPa Bl Sl 25k (a8l plys v
:Flg. 6-18: fz 0.83 04)5]‘50 Cewdy bfu.))..o Z=\A )L)yo.) )l
o= 5a) _[083TTO] _,ses vipa
S, 160
83(77
b=_lb2 ifﬁ =_lkm£gﬁj;ln]=_QEMB
s 370 160
(0259 (o gSan MalS (6,135 ,1) 0a3lo g0 Lo dsslne &4y Jl>
F=*%2kN
O 4
1
Me M(b/2) 6Mm 6(1200) 7200
o T — —3 = a.
= J HWEylZz b b’ b

W")ﬁ"s’o Cewdo |) b o)Lb‘ )ao.c—u,«u.) 4.b.)|) )‘ oolawl L\ JL>

— ,Nb
N. Opepy = alN

7200
b3
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b=29.93 mm =~ 30mm

oS Jols il 593 Slaslre 515 0SS 1y ool Cowsay o il Jl>
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Threaded length Ly:  Inch series:

2d+:{.m,

Ly= 1.
2d + 7 in,

Metric series:

L =6in
L=6in

2d4+6mm, L <125mm, d < 48 mm

Lr=

2d 4+ 12mm, 125 = L < 200 mm

2d + 25 mm, [ = 200 mm

Length of unthreaded portion in grip: s =L — Lt
Length of threaded portion in grip: h=1-1
Area of unthreaded portion: Ag = md4
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" E " B 25 mm
- D = C 0.8 m
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T = - = T;_ E 1.0 m
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, Pg 550 kPa
| Bolt grade [SO 10.9
|-'=— C—*| Bolt spec. p10 = 1.5

ULAAb‘w‘)‘oMLZAAJwLQJ)Qsa.u4.)00)1969)“0])&&)94&}43‘5&“‘@WML?:AAJ‘M‘ (J}

w23l R s
T e
Grip: [=20 + 25 =45 mm.
H=84mm

L>1+H=45+84=534mm Round up to L =55 mm

Lr=2d+6=2(10)+6=26 mm



lg=L —-Lr=55-26 =29mm. [; =1-l3g =45-29 =16 mm

Aq=7(10%)/4 =78.5 mm®. Table 8-1: 4; = 58.0 mm’

AAE  78.5(58.0)207

— = =320.8 MN/m
Adfr +z{r£"d ?3.5{16)+ 53.{](29}
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Steel cyl. head: t=20 mm. d=10 mm. D = 15 mm. E = 207 GPa. Eq. (8-20).

0.5774x(207)10
A  __=3503 MN/m
1.155(20)+15-10(15+10)

[1.155(20)+15+10](15-10)

I I e

Cast iron: Has two frusta. Midpoint of complete joint 1s at (20 + 25)/2 = 22.5 mm
Upper frustum. r=22.5-20=2.5 mm. d= 10 mm.
D =15+ 2(20) tan 30° = 38.09 mm. E = 100 GPa (from Table 8-8).
Eq. (8-20) = k> =45 880 MN/m

Lower frustum. =225 mm. d=10mm. D= 15 mm. E =100 GPa
Eq. (8-20) = k3 =1632 MN/m
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k, = (1/3503 + 1/45 880 + 1/1632) = 1087 MN/m
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So: P = [5507(0.8%)/4]/36 = 7.679 kN/bolt
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P(1-C) 7.679(1-0.228)
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Unit Second Polar

Weld Throat Area Location of G Moment of Area
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Unit Second Moment of Area

Weld Throat Area Location of G
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AWS Electrode Tensile Strength Yield Strength, Percent

Number* kpsi (MPa) kpsi (MPa) Elongation
Ei0xx 62 (427) 50 (345) 17-25
E70xx T0(482) 57 (393) 22
Ef0xx 80(551) &7 (462) 19
E00xx 90 (620) T7(531) 14-17
E100xx 100 (689) 87 (600) 13-16
E120xx 120 (827) 107 (737) 14
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%— A=0.707h(b + 2d) ¥=b/2 fu=T—2d2§+(b+2d)f3
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h=025m.56=25m.d=51n.
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Table 9-2, case 5: A4 =10.707h (b +2d) = 0.707(0.25)[2.5 + 2(5)] = 2.209 in’

s dd 5’ s
V= — = 2 1m
" b+2d 2.5+2(5)

2d> ) 2
I = 3 -2d°y+(b+2d)y"

. 2{53)_2(53)(2]+[2.5+2(5)](22]= 33.33 i’

3

I =0.707 h I, = 0.707(1/4)(33.33) = 5.891 in*

Primary shear:
F 2 .
P = =0.905 kpsi
A

2.209

Secondary shear (the critical location is at the bottom of the bracket):

y=5-2=3in

My 2(5)(3 .
-r"=E=—[ ) ‘)=5.093 kpsi
14 5.891

Towe =VT7 +7" =4/0.905> +5.003> =5.173 kpsi

= 3.48 Ans.
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