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(F4); =300cos20 = 281.91bf, (Fa), =300sin20 = 102.6 Ibf

3383
T =281.9(12) = 33831bf.in, (F¢); = F 676.6 Ibt

(Fc)r = 676.6tan20 = 246.3 Ibf

¥

R, = 1937 Ibi 246.3 Ibf Ry, =2335 Ibf 676.6 Ibf
B
0

A ] L . i
0 .

2 T L&" T Ty 20" T 1&" T 10"
Ry, = 158.1 Ibf 5 Ry, =807.5 Ibf

2819 Ibf 102.6 Ibf

xy plane xz plane

My = 20+/193.72 + 233.52 = 6068 Ibf - in

Mp = 104/246.32 + 676.62 = 72001bf - in  (maximum)
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d =1.665in so use a standard diameter size of 1.751in  Ans.
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) Members: Table A-20, §, =320 MPa
Bolts: Table 8-11, ISO class 5.8, S, =420 MPa, S,, = 0.577(420) = 242.3 MPa

Shear of bolts,
As = 7(20%)/4=3142 mm’

00%) _ 545 wp
LT T

S
n=i=%=2.54 Ans.
T 95.48

Bearing on bolt,
Ap=3(20)15 = 900 mm’

¥ 90(10°)
~ 15190 - 3(20)]
320

=——=6093 Ans.
46.15

= 46.15 MPa
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Primary shear: =0 (why?)
Secondary shear:
Table 9-1: J, =277 = 27(15) =2121 10’

J =0.707 h J, =0.707(1/4)(21.21) = 3.749 in’

yoelds #-2 _SF(Ls) =1.600F
27 2(3 749)
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Primary shear: "=0 (why?)
Secondary shear:
Table 9-1: J,=27x7= 2x(1.50=2121in"

J =0.707 h J, =0.707(1/4)(21.21) = 3.749 in*

. Mr 8F(L3)
T 2J  2(3.749)

2welds: 7 =1.600F
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Given: AMp = 84 coils, F;= 16 Ibf, OQ&T steel, OD=1.5in,d=0.162 in.
D=0D-d=1.5-0.162=1.338 in
(a) Eq. (10-39):
Lo=2(D—d)+ Ny + 1)d
=2(1.338 — 0.162) + (B4 + 1}M0.162)=16.12 in  Ans.

2+ Lo =2(0.162) + 16,12 = 16.45 in overall
D 1.338

C=—= = 8.26
o 0.162

4C +2 4(8.26)+2
4C — 3  4(8.26) —
T, = K_,I:SF:?] = 1.166 w = 14 950 psi Ans.
wd (0.162)°
(c) From Table 10-5 use: G=11.4(10°) psi and E=28.5(10%) psi

K, = =1.166

N, =.¥*+%=B4+u—844lmu

2B.5

o ' e CO 162041 1. 4M10°)
BN B(1.338)(B4.4)

{d) Table 10-4: A= 147 psi - in™, mo=-0 187
147 2
= mﬁ = 207.1 kpsi

0.75(207.1) = 155.3 kpsi

0.5207.1) = 103.5 kpsi

= 4. 855 [bffin

md*S,

a2
_ a{0.162)*(103.5410%)
- B(1.166)1.338)

= 110.8 Ibf

Torsional stress on hook point 8

Zr,  2(0.25 + 0.162 ; 2)

C = =
a 0.162
_AC, =1 A{4.086) — 1
(E)a= AC, —4  A{4.086) — 4 s
(0. 162 (103.5410%)

B(1.24301.338)

= 4.086

F = = 103.9 Ihf

Normal stress on hook poine 4

&K, = _ MB.26)" — 826 — 1
-u:'(r: -1y AR IEWE. 26 — 1)
S5, =0= F[i'q");'p + “,]
rd ad
_ 155.3(10%)
"~ [16(1.099)1.338)] / [x(0.162)° | + {4 / [~(D.162) |}
= min(l 108, 103.9, 85.8) = 858 Ibf dar

= 1.099

= B5.8 1bf

(e) Eq. ( 10-48):
F-F B58-16 _ i
3 = 1855 = 14.4 in Arns,
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