Compression Springs Specification Form
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Design Examples

EXAMPLE 1

Design a compression sonng o meet the fallowng
recuirgments D00 = 825 0, free langth L = 1,712 0n.
loac Py = 530 b = S 0boat Ly = 1278 in., encs closad
ard grounag, maximem solid height Ho= 1030 0 The
malerial is oil-temoered wire.

Rate
The required spring rale (R s delarminad in
A=PF = o1 A3 - 1.278) = 115 lb, per inand
the approximate load at solid neight (Pl s
o= ROL - Hy = 11801 13 - 1080) =757 b

Wire Diameter

In this case, assome a trial mean ciameates 700 00 less
than the nominal S0, anc & frial desgn stress of 045
(200,000 = 20 000 pai, where 2, = 200000 psios 00 the
high-diameter range far oi-lempered wirg Transpose tha
strass formila 2 and sclve tor a sl wire diametar

75 #{00,000%
(suggest using 125}

! 3
d ::JBFP B(75.1){.825)  oq ..

Sy = 220000 psitor o = 725 no gince this s only 10
percent over the assumed 5, Z0O0O00 there 15 na nead
o reca culale d o fornula 2. Using the 725 0 tempo-
ranly as the acceplable o, solve for D = 2D, - o = 2925

125 = G000 0n
Number of Active Coils
Solve o n by tranzsposing the sorng rate formula |l

o bd {11.5%10"(.125)
BRD B(115)(.800)°

= 5,96 (use 4 coils

Solid Height
With olosed and ground ends, sobho neignt (H) s dalar-
mimedd in
S = cin 4 2= 12508+« 2 1.0001-
Because this sol o neght is smalles than the 1080 in
speciled o = 12500 on cacoeoled with regard 1o
this spacs miation,

Stress
Caloulate the uncorrected stress for sal 8 comprassion

in

BP0 BiTE 18000

S T S TR

78300 psi {uncorrected)

gnd the corrected stress s delermined for © = Oid =

A0 125 = 6.2 (using Wah! carrection chat, page 71

ko= 1.24 5, = 124 [TE300) = 97 092 psi {cormected),
The rraxirum allowable design stress s .45 Z20.000)

= 39000 psi, 50 that stress will be sate for the anplica

tizn

EXAMPLE 2

Dasign a compression spring with clases ands o sup-
gt a plunger which shdes ina 203 00, hale, Tyoe 302
shamless stesl s needed baczusa of the marne eaviron-
ment in the and use The minimum ength betwaen the
and of the glunger and the bottem of he nole s 340 0
The length of tre spring 2l ils nosmal position s 385 in
and b is naver compressed furtther in eithar apoticabon or
assemnbly. Atnal spring of 025 Ino muosic wire which
cparaled satisfactorly exarted 7.7 1. at itz normal posi-
Han ans was A75 00 long when free.

Rate
The spring rate (s
B o= Pk = #2047 — 385) =80 b, oerin
Mean Diameter

Alleweing 015 in Tor coil diameter telerance (Takle 2 in
Talerapces saction) and coil expansan due o deflectian,
the C.00 is than 188 in, and b = 00 —d = 188
0G5 = 153 i0n,

Number of Active Cails

Aszuming the same wire diameter of 035 in as inthe
trigl spring, using G = 10 = 107 for Typse 302 sta nless
shal, aalve for the number of active coils (n) in

Gelt (101030250

"= ERD T T a(BO)153) 00 ©oils

Solid Height

M = &5 Lol coils for & clesed ena spring and solid
Peignt (H) s

H o= aiM - 1) = D3a(E.5 1) = 323 .

Mhiz allows cloarance since 340 15 mMaximoem space
available.
Stress

Calculale the uncorected 2tress ar the normsal
assembly oosition in

_ BPD_ B(7.2)(.153) _ . i
= T 038 = fE, 000 psi funcerrectzo)

5
and the corrected siress is determined for © = Did =
1530035 = 4.4 using the Wahl correction farmula,
pane 7.
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T H@aa 4 T aa = 1.36

B, = 13BEEO00) = 20000 psi (correctad)

Max murm zllowaslae design stress i3 35(274,0000 =
954900 psi. Tha slrass at noarmal position s then accepl-
avle Butil the spring wers 1o 08 comargssad mach
bl narmal positicn, L may be expected thal it waould
lose loan since | anpaas hal 5, would oeceed max-
irmum il lewatale,



