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Q1

The fastener - member dimension shown below is for the
untightened configuration. Compute the following
The bolt spring rate, kb. Assume the bolt is made of steel and in

. theclamped state [t =1.095in, Id =0.25 in, and At =0.1599 in”"
2. T -

b) Member spring rate, km. Assume the washer and top member
plategsare made of steel and bottom member plate is made of
gray cast iron. Use the pyramid cone method (also known as the
conical frusta method)

c) Member spring rate, km. Assume the washer, top and bottom
members plate are all made of steel. Use the conical frusta
method.

Assume for steel, E = 30 (1076), gray cast iron E = 14.5 (1076). The

diameter of the bolt is 0.5 in, diameter of the washer is 0.75 in.
W

095 L” "‘- I /Sk"a'

|- AA|'4.|——-)—-(— IJI—-——y‘ .

S25_Lec28 Page 9



E ° 30 []o‘)
(.(; = 1:045 m

g = 0-25 m
Ar = 01519 m*

» Ay = Nd = T[los" =013
2 4

Ky, = i"'ﬂﬁ)( 0-15%)(36)//0‘)
(o.ncs)[roqs)—f (01513) (0-25)

[x,, . 509 (]oD )u/,-WJ

S25_Lec28 Page 10



(L) o.0%%, b5

7/ L

o [ rl‘ { k‘£c-t . {L
}T 77
S 03y L | (" ftic ‘2 3;;5'

A=~ 0-.-0954 0-54 344 > [-34% z o001}
£t 2 ) L = 063218
Z

Steel
7™ cast i16n

2 Sf'ﬁ"'?' en § s

K, — steedl wachr + wambir | Come.
tL"" (?Ld' ) Yo MWLMZOTL '

= 0-037%
tz —  apt fyow wambes) oF‘J (ont
£ = 067y &

_ L« (payald

S25_Lec28 Page 11



D =923

% L
e /-
= - — 7_
X3rTs [ o-5-
0 {78
L. = 0-S¥34 MEA z 0:013S

) [ J(11SS £+D -4) (D+4L)]
(lss € +D+d) (D-d)

E= 30 (/5)‘) ; t= 0¢ris-0.093¢
steel = 0-59¢

A = 05 (diwedes oF it

D = 035 (dowder of wacky)

k= 308 (1) [bF[jw

S25_Lec28 Page 12



Kg{: -3
Y
_: -_h7_ ,E-
0-3§-
0. (T

T
(t

05¥34 MEA , .y <o013S

[ ) [ (l-:s:vt—_w -d ) (b+at)}
[(Msrf +b+d) (D~d)

ke > (g S‘({o@ £ =00727
Cast i son = 07 (dhowdke oF
fwe bo )
D"'iw TXK "M’C- . . dw’zo’}f
- A , N _—
= 01T+ .2(0 -rqr) goo 1
= - 417 _L_ .
> 0.575 4
T 46— T
' 00}S

ks 1855 () L, <P

[ ]
L _d

S25 Lec28 Page 13



3" O-6t29 ,6 >
\ k‘gf :. L _: -{ L
P\ / T
b= (;'C‘H,s‘ ‘ 0-3$-
078z p.012}S

LL: 0-S¥34 MEA D = 03f

/ [ J(115S £+D -Q(bmt)]
(liss € +p+d) (D-d)

E= 145 (105 PSi  Trw cat nn
L= o¢ in  (bolf djouwnelsr)
t= o2 6y v

D= 03w

tg > 14(Y “o('l)w

S25_Lec28 Page 14



% étic

Cac Cone ko (Hffrnwn k.

Nek S‘t."l“ww (s km> K
P

KL = 0-S¥34 T EL

[w[(115€ £4D -Q(DML)]
[(Ms‘rf +b+d) (D-d)

S25_Lec28 Page 15



S$25_Lec28 Page 16




S$25_Lec28 Page 17




