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EXAMPLE 2

Design an exlension spang o mest the l0owing regquine-
menls 0.0, 655 N free length L = 5129 60, initial
gad Py, = 50 1. = 5 ik, at initial length L, = 5625 in
inside hooks, Py = 105 18, .y at final length L, = 6.250
. inside hooxs, 725 in. minimumn hook extension, The
material specilied 15 music wire.
Wire Diameter

Tre firsl step 15 16 delermine a trial wire diameler which
will camry the maximum lead. Using a minimum fensile
strength 5, = 250,000 psi for music wire, the tral design
slross will be 40{250,000) = 100,000 psi. Assuming a
tridl mean diameler equal 1o the maxinnum 0.0, and
salving for o,

_ [eeo _ faiosyess) _ :
d—J 5 ~(100.000) -1205 in.

Proceed wilh design, using the actual wire size of 120
in, diameter, The corrected mean diameter is delermined
By sultracting this wire diameter and a coil diameter
lelerance of 010 in, {an estimatle based on the coil diam-
ater Wwleranges given in Table 2 on page 8 from the O.0)
L= 655 — (120 « M0} = 525 in.

The minimwum tensile strangth for (120 in. music wirg is
263,000 psi. 50 thal allowable design stress bocomes 40
(263,000 = 105,000 psi

Spring Rate

Allswing for a load lerance of 10 percent on the
103-1b. maximum load (interpolating from Table 8 on
page 10}, consigder the actual final load 1o be Py = 9(105)
=845 b at Ly = 6,250 in, Caloulate he soring rate (R)

PP (o5 500) :
K I,L L3 (6.250  5.625) — 712 b, perin,
Initial Tension
The required initial tension (P} will be egual o Py
minus Ihe Isag generated by deliecling frem free lenglh
iLiwlL,

P. =P, - Bil, - L} = 50 - {71.2)i5.625 - 5.125}
= 14.4 ib. {required]

Using the chart on ltvs page, an initial tension stress §, =
22,000 ps s readily altainable for a spring with an index
of Did = 525/120 = 4.4

=84 =(22.000).120)

4] .
Poo 8D T s(se)

- 28 4 Ib. {attainable)
Thereiore. the required 14.4 lo. initial lension is pos-
SiTe
Number of Active Coils
Transpoging spring rale fomula 1 and solving lor
number of pclive ¢oils {0}

Ga' 10510120y .
BRD' — 8(71.2)(.525) — 20 coils

Length Characteristics
Bady length = din = 17 = 120029 + 13 = 3600 in.
Lenglh of hooks = (5.125 — 3.800):2 = 762 in
The hooks will éxtend 762 in. from the body, which
sahishes the sgecified 725 in. minimum exiension

Stress
Using the siress formula and considering the Walhl cur-
valure slress correction factor (K)
8, = EFQJE’ m A2 ('5?5} = 73,000 psi (uncorrected)
=d wi.120)
4(4.4) — 4 4.4
o = 1.36(73.000) = 95,000 psi {corrected)

Since this value is less than the allowable design stress
of 105.000 psi, the design is safe for Ihe application.

1.36
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For computer programming purposes, the lollowing is an
empirical fommula tor determining 5, as giveénan the above
chart

33500 33500
S = ?‘- cr To== where C i



