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A Study on the Stiffness Design for Compressive Helical Coil Spring

Jung-Rim Lee

Department of Mechanical Design
Graduate School of Industry

Pukvong National University

Abstract

Spring is used widely as locomotive engine, suspension equipment of
automobiles, intake - exhaust valve of internal combustion engine, burdom
pressure gage, precession measurement, watch, etc..

If generally spring is made of a slender rod and has long length, it is
impossible to be buckled.

For this study, at first, we calculated diameter of coil based on mean
diameter of spring and free height, number of spring coil, member of active
coils, with maximum torsion stiffness. And then, we evaluated the safety for
helical compression coil spring.

Finally, we compared with stiffness using Wahl's theoretical equation and

executive experiment result for test piece which has different shape.



In this paper, we obtained that experiment at stiffness showed linear change

was in design boundary and it approached to the theoretical stiffness.
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Table 1 Geometrical Shape of Spring

) mean
diameter . )
. radius of | active of |number of |free length
Sample| of wire ) ) ] remark
spring total coil coil [mml]
[mm]
[mm)]
#1 2.0 521 8.5 104 398
#2 1.9 8.00 45 6.50 45.0
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Sample Stiffness of Spring [N/mm] Remark
#] 17.25
#2 7.18

Table 2 Theoretical Stiffness of Helical Compression Coil Spring
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Photo. 1 Sample of Helical Compression Coil Spring

- 17 -



3-2 A9%EA

Fig. 25 2 Agd A28 FAD-AOXHAWNWE 5 50 kg, FhHE Y 250 mm)el 9]

e v Aelm, Aol P w2 AR Al o AP Azswo
2 pgse] g o ARAAE WNE HAsE 1 w6l gRRE HES &
]

B ogAe] BF dete Adel FelAL 2@ dure (Load Cell

g Ahgdtn FE0)9 FEAYS UxER g
Digital Converter)?} AHE&Elom CPU A& Ao B8 Fdlo ZHE 9 FAR
2 359 e A7 ¥y E BA2EH(Pulse Motor)S TEA A A#EA7)

thoo] Wgle e A¥R(FIRE, AR 29E)e A QI7hed, REe] W=

e o 2HE sEEFe Ay AL TF ALY 3WAR FesHE
E“ 'H'é%iﬂ 751—0[" Q‘F 002 mn’l/sec, %:‘{‘—,:9] 73-—?— Q]\: ’)OO mrn/mln i—u_,] _,r 1000

- 18 -



H

ks 7l

it

ﬂJ_.O

aly
I

Hr

o) e B AN tha Sgatel T

[*]
-
R

i o]
IHE

Fa

o

EE e

=)
=

zﬁ

B3

o

_19_



Photo. 2 Experimental Apparatus(FSD~AQOD)
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g ! Load Displacement 5
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2nd 143.88 185
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Appendix [ 1]

Aslg s ¥ dYz GEFagavele] HHHA Y
c B C B c B c B c B
3.0 94 4.0 257 5.0 563 6.0 1066 7.0 1830
3.1 105 4.1 280 5.1 603 6.1 1130 7.1 1924
3.2 118 42 305 5.2 646 6.2 1196 7.2 2020
3.3 131 4.3 331 5.3 690 6.3 1346 7.3 2122
34 145 44 358 54 737 6.4 1329 74 2224
35 161 45 387 55 783 6.5 1412 7.5 2331
3.6 178 4.6 420 5.6 837 6.6 1489 7.6 2443
3.7 196 4.7 453 5.7 891 6.7 1570 7.7 2557
3.8 215 4.8 A87 5.8 947 6.8 1654 7.8 2675
39 235 49 524 59 1005 6.9 1741 79 2798
4.0 257 50 b3 5.0 1066 7.0 1830 3.0 2924
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