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1. Compression Springs

@ Shapes of Coil Ends of Compression Springs

Closed End (unground)  Closed End(ground)

o O

Tangent Tail

Open End (unground)

O O

@ Calculation Formulas for Compression Springs

Closed End (tapered)

Open End (ground)

P 8NaD’P Gd'o
il 4= —
Gd* 8D°P
(PG P
@ & & 8NaD?® 2
. _8DP d  =Diameter of material - rreeee e
E o nds D =Coil average diameter ++++++=-=s+++++>=co-mm
@ Na == Number of active turns
cmd To == Gdo G =Modulus of transverse elasticity:-kgf/mm?*
é; ° ﬂNaD:’ P =Loadacting on spring - rreeeesesseneneens kef
>D . § =Deflection of spring -«:-s-seeerrereremrsnsens -mm
( N T=KTo K =Spring constant--- ceseenenneeeennckof /mm
- & ” g T ————=— To ==Torsional stress <>+ kgf /mm®
D P d= ,?\’/.S_D_Ii =3 _8_.](_12.{3— ‘T =Corrected torsional stress -+ kgf /mm
TTo ntr U =Energy stored in spring «+-++++=ee -okgfom
k = Stress correction factor
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2. Tension Springs

@ Shapes of Hooks of Tension Springs

Semicircular Hook
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Circular Hook

Square Hook
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Reversed Circular Hook

@ Calculation Formulas for Tension Springs

O I

¢
T

Side — Circular Hook

V—Hook Circular Hook

i
& <

==

i
D)

8NaD*(P-Pi) Gd*'s
Gd* 7 8D%(P-Pi)
P-Pi  Gd* (P+Pi)6
K— - U-
& 8NaD? 2
4
To = Gd d =Diameter of material cessseeceesmme
nd? D =Coil average diameter «-+-+e--++-+ --mm
Gdés Na = Number of active turns
To = —-—-i+ i Pi =1Initial tension - cseeeerrrmseerinm kgf
nNaD (G =Modulus of transverse elasticity -+ kgf/mm?*
r=kro P =Load acting on spring - e kel
& =Deflection of spring - ‘mm
d= 3/8DP K =Spring constant -===+-s+sssresrerereereene s kgf /mm
Tte To =Torsional stress - -rewremmeeees -+ -kgf /mm?
17 =Corrected torsional stressrrr-eooereeaees] kef /mm*
=3/ 8kDP i =Torsional stress due to initial tension--+ <kgf/mm?
__7;_:— k =Stress correction factor
u =Energy stored in spring *-- ~kgf'm




3. Torsion Springs

@ Shapes of Torsion Springs

Short Hook ~ Hinge Straight-line raised Two-step bending
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Straight One-step bending Hook Double Torsion Shape

® Calculation Formulas for Torsion Springs

L = DN —l——;—(a,—F ay)

p=— ] DN+~ (a2 |
=" < —\ia a
Exd* 3
Enrd*
T 1
64[ nDN+—3—(a1+a2) ]
64M { 1 180
= aDN+—(a,+a ] + e
ba=g et | =
Enxd! T
kra = 1 180
64[ TFDN’{"?(al"\Lag) :l
Edg,
o=
360DN
d =Diameter of material «+orrereerecererieniiia, mm
D == Coil average diameter: - r orrrrrreerrnraniaanas mm
N =Number of turns
E = Modulus of longitudinal elasticity -+~ kgf /mm?
P(P,,P.) =Load exerted.on spring -----neereseesrerees kef
M = Torsional moment acting on spring - -kgf-mm
a2 =Length of arm «+--seseemermnmnnmnesisas mm
L = Expanded wire length of active portion---+-mm
k+(cr a) = Spring constant---kgf -mm/rad (kgf mm/deg)
#{¢q)  =Torsion angle of spring -+ rad (degree,”)
o zBending QLLESSrnrererrrnnrmrrnserasreeaans kgf/mm2



4. Wire Forms

® Calculation Formulas For Wirg Forms

P
== & °7 3;Ed" == = o ° 3:Ed
o  SrE I % = %—T 7
d 32P] 8Pl
o= o=
1 l nd’ - l——-‘l nd?®
d = Diameter of wire «=«-eereerarerrrrariani. mm P m=Load ereeereseres kg
o =Bending SEP@SS reerrerrerrrresnnneaiiannes kgf/rnr“2 l = Active length of Spring ........................ mm
E =Modulus of longitudinal elastiaty--- -+ kg/mm* ¢ =Torsional stress «---rrosereeereesereeees kgf /mm?
& =Deflection amount:«s-eeseeeererrraeiiii. mm G =Modulus of transverse elasticity---kgf/mm?

When a load “P” is imposed on A and D normally to the spring
plane, when AB and CD function for bending moment, and when

BC Functions for torsional moment,

the deflection amount at point “D” is:

Pr

d3

2 2
=32Pr< ) Zr> _ 16Pr _ 32br rmax=\/_‘{4_+12=1.414r=22.6

— = o
nd? pid

G 3E rd® xd®
where AB=CD=1r, BC=21[.

5. Thin Plate Springs

@ Calculation Formulas For Plate Springs

P

{/ [u/; / 3 /b

ﬁ; l\”/v t

l
PP 4PP ( _ bh® > 5 P? _K 4PP (I-— boh® >
- 3IE  bh’E 12 3IE  bhE 12
k_P_BIE_ bh’E k_P_BIE__l_ b,h°E
e P 48 o I° K 4P
Pl 6Pl bh? Pl 6P b;h?
(e ) B
V4 bh? 6 Z bsh? 6
h = Thickness of spring plate -+----ereveeees mm P =Load oo kg
by, by = Width of spring plate «=++srereeermrrrenennees mm o = Stress at maximum deflection ------ kg/mm?
L . Length Of Spring plate ,,,,,,,,,,,,,,,,,,,,,,, mm 6\ = Deflection ...................................... mm
k — Spring Constant:++xerreesesreeris kg/mm == Cross-sectional moment of inertia - mm*
K, =Shape correciion factor 7 == Cross-section factor «rerereerreeeaeieens mm®
E  =Modulus of longitudinal elasticity:-- kg/mm?






