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A Study on Stiffness of Torsion Spring with Twisting Moment

Jeong - Bok Lee

Department of Mechanical Design
Graduate School of Industry

Pukyong National University

abstract

When twisting moment acts double coil torsion spring, stiffness is
influenced by twisting torque.

In this paper, to get a experimental value approaching a theoritical value
of torsion spring decided the material and heat treatment, first we make
change the condition of diameter of the coil, mean out diameter of coil,
number of active coil and calculate the twisting and torque from it. Next we
get each stiffness and make graph and then, from it, we make use of plan
data on designing spring in fields.

The results are as following;

1. The stiffness of torsion spring showed linear relations in use limit.

2. The stiffness by experament nealy approximated the stiffness by theory
and the stiffness by experament showed an aspect comparatively lower

than the value of stiffness by theory.



3. The theoritical stiffness is related in diameter of the coil, number of

active coil, mean out diameter of coil.

4. The stiffness is smaller as increasing number of active coil. as the

number of active coil gets large, stiffness of spring showed a tendancy

to get smaller.

_vi_



1.4 &

SLYL AR, F T vEY d¥oz A7 qUAZ olLEs 71 )
L4224, Jo &4, 49 2 59 A, 1F L 7Y F4, dyA 9
FHT &8 W7 W1 2 FHE 2123 Torsion springe HEY L o] &
¥ EHE AL domE FUe EEHOZ oY £ Q& deujolH L

e AR, AEAL, v, AA7NA, G0, ABLE AZ0)7) So de

b}

o]
olEHI ovd 2ol ARE B4 ¥, U2 H% TeolT Fws} =

}_

T Aol meh Wy, WA, wAY R RS WRE 9 wE Qo

Torsion spring& =& &9 §2& uAst b2 L HEo)q 71 g9

B ClUXZE am FaFelno), F2E Wol AXsx ¥m Ea silo] 7ioia
o 223 5o AMNYG & gAaE o|de] Yt Az Yojr},

Torsion springs HAE o MEYd-Ea AAdA YA A8 BA} &
Ad & glojol te2 o 7lx] Aol neE o] o] gHoxol & Aol
9.7 HEY& L& torsion springe HART At glolA M EYL-&
2o 4@ AN BYATE TR AT 49 207k Gmmel U we
Hlarm)e] Hol& TsA Ft e AEsE AS7F B

LY E A, At Qo 229 FgAsE 2T Hso 2

FE VIABZE o2 o7 AuAd THEE AP B Adzho] 2o



wet FgAee FEe GE TEr] M AP oA zo)s}
1 e gez s 2HsE gl Hojok @ oW =He gysy) 9
M= Ao dEF DA whgel o8 Yo FFge 2L 5 Yoy
289 AEH 43, aYn AFE WA, F VI8 4L WIAA A
Al 878 228 ZA4A59 e 718 4

weby & AFelAe AdA A wygol A Y torsion spring®l ©] & A
of 2Hste dPA g A7) Yo 249 A, 9F, U5 59 2AL
RSN A 0 e HEdd B35 At 24 2445 3e oy A
g P83 o) g olgstd AN 2ZYP HAY wo) HA ANz TL

3z} o) 1D12)13)



1.2 o] &3 w7

Fig.1& torsion spring®] #4& Jeld Aol A4S 7datAl a7 98

[oZ

AMGRIR) 4 F2o A8 ZWEE A Aoz sHsm RUE 99

(D

(¥R 6AMd.  e4nDM
v,

b A,

b uEY 2T g4E ges g

k= ¢~ 64mD (3)
428 4% vy Adsd

, . B42DM 180 _ 3667aDM

T TEqdt C Tx Ed @
!
olF FYL g FYY 2u) FL sxEw
_ _3667uDM
24 e (5)



Webd 46)E 4@ dYste 2z 2gAs kg Fabu

o 2F d* 2E d*
ko= M X eetaDM = 366720 ©®)

Fig.1 Shape of torsion spring 4



2. A% FA @ Ry

g2 3 Hg)el 383 AHoswn sl DARAL A 4 23 STS 304-WPRBLHD
A el el #19bg el Aolv) o) "IS )8ty §)Ehe] AHIAM
o AL35mm, KA E27.95mm, A6 o)FEael). AlH(A el % &

Lomm, 4+ &2 5F30.6mm, % EAF482, o] &5 ol A] Alga )l H

(DU2)3= tempering E A 2]8F5L anti rust additivesr 328 %2 &-Qu).

IFig.2 View of torsion spring



Fig.32 Ald(De] 848 vebd Aol

923.6

[

Fig.3 View of torsion spring (specimenl)



Figde A¥(©2)9 ¥4e Jed ol

2/.9

Fa'aWa'all o' ol e

Fig.4 View of torsion spring (specimen2)



Tablel & AW (1),(2)9] A7 33ty HE S vleld Ro)o)

Tablel. Chemical composition of material {Wt.26]
Chemical .
. C Si Mn P S
Composition
Specification(%s) 0.066 0.35 1.25 0.028 0.002

Table2= AU 1),(2)8] 71AA A3 98 FA A9E tebd Roln),

Table2. Mechanical properties and tested result of spring (specimen.l,2)

Item specimen.] specimen.2
1904 N/mm 1869 N/mr
Tensile-Strength
194.15 Kgy/mr 190 Kgy¢/mif
Diameter - 1.3476 mm 1.60 mm
Breaking State FZ A
Appearance P e Rk
Surface
Defects %3 45




Table32 & Ao AHE¥E STS 304-WPBE tempering 2328t ant
rust additive® HYg A|H(1),(2)2] X459 A @& Az UL YEt

9 ol

Table3. Dimension of torsion spring (specimenl,2)

Item Specimenl Specimen?2
Wire diameter(mm) 1.35 16
Average diameter of coil{mm) 27.95 30.6
Number of active coil 6 482
Arm length of spring(mm) 237 9.3
Wire Direction =~ - FHH 59
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Tabled.= A(1),2)9] vlEFZel g Eazte] A9 o) & Vepbd

Tableb. Value of experiment and theory for angle

EA(Kgf.mm)
2} 5 (deg) Al (1) AR (2)
dd gt ol &3k Ak oj&a
) 1.1970 1.1343 1.1580 2.5446
10 2.2610 2.2685 3.6670 5.0892
15 3.3250 3.4028 2.7900 7.6338
20 4.2560 45370 8.2990 10.1784
25 5.3200 56713 10.4220 12,7230
30 6.5170 6.8055 12.9310 15.2676
35 7.3790 7.9398 15.2470 17.8122
40 8.7780 9.0740 17.5630 20.3568
45 9.9750 10.2083 19.8790 22.9014
o0 10.7730 11.3425 22.0020 25.4460
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