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In this book we will use © = Kgs(8FD) /(7 ds) to predict the
largest shear stress

o sla i S jarS

The deflection-force relations are quite easily obtained by using Castigliano’s theorem.
The total strain energy for a helical spring is composed of a torsional component and
a shear component. From Eqgs. (4-16) and (4-17), p. 156, the strain energy is

T FY
U =
2G7 T 2AG (al

Substituting T = FD/2.l =xDN. J = nd*/32, and A = wd?/4 results in
B AF’D?N N 2F?’DN
- d*G d*G

U

(b)

where N = N, = number of active coils. Then using Castigliano’s theorem, Eq. (4-20),
p. 158, to find total deflection y gives
au 8FD°N 4FDN

5F - e T aG (<)

y =

Since € = D/d, Eq. (c) can be rearranged to yield

8FD’N | 8FD’N
) — 1 = 10-8
YE TG ( 2(:'2) 4*G 116-8)
The spring rate, also called the scale of the spring, 1s k = F/y, and so
d*G
k= —— 10-9
8D3N ( |
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A holding fixture for a workpiece 1% in thick at clamp locations is being designed. The detail
of one of the clamps is shown in the figure. A spring is required to drive the clamp upward
while removing or inserting a workpiece. A clamping force of 10 Ibf is satisfactory. The base
plate is % in thick. The clamp screw has a f—ﬁ in-20 UNF thread. It is useful to have the free
length Ly short enough so that the clamp screw can compress the spring upon fixture reassem-
bly during inspection and service. say Ly = 1.5 4 % in. The spring cannot close solid at a length
greater than li in. The safety factor when compressed solid should be n; = 1.2, and at service

load ny; = 1.5. Design a suitable helical coil compression spring for this fixture.

Clamp screw

Spherical washer
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