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recticaL paTA] [NSTRUCTIONS AND PRECAUTIONS FOR THE USE OF COIL SPRINGS

M Instructions and precautions for the use of coil springs

(DAlways use a spring guide.
If used without a spring guide, problems such as buckling or bending of the spring body
may occur, resulting in concentrated high stress on the inside of the bend and then leading
to breakage. Be sure to use a spring guide, such as a shaft or outer diameter guide.
3 1In general the best results are obtained by inserting a shaft all the way through
the coil spring from top to bottom to serve as an inner diameter guide.

(@Clearance hetween spring inner diameter and shaft
The shaft diameter should be set approximately 1.0mm smaller than the inner
diameter of the coil spring. If the clearance with the shaft is too small, the spring
inner diameter will become worn by the shaft, leading to breakage occurring at the
worn points. If the clearance is too large, buckling or other problems may occur.
If the spring has a long free length (Free length--Outer dia.=4 or more), add a step
to the shaft as shown on the left side of Figure 1 in order to prevent inner diameter
contact when the spring body is bent.

(3Clearance hetween spring outer diameter and counterbore hole
The counterbore hole diameter should be set approximately 1.5 mm larger than the coil spring
outer diameter. If the clearance with the counterbore hole is too small, the outer diameter
hecomes restrained by expansion on the outer diameter side when the spring is flexed. The
resulting concentration of stress may cause the spring to break. For a spring with a long free
length, a counterbore hole shape such as that shown on the right side of Figure 1 is ideal.

@®Avoid short guide lengths and shallow counterbore hole depths.
If the guide is too short, the spring may contact the end of the guide when the
spring buckles, and the resulting friction may cause the spring to break. The
guide length should be to a minimum of 150% of the initial set height. Also be
sure to chamfer the shaft to approximately C3.

(5)Donotuse n excess ofthe maximum allowable defiection the maximum allowable defection). Do notuse cose fo the sold height,)
If the spring is used beyond the maximum allowable deflection, high stress in excess of the
calculated value occurs in the cross section. This can cause the spring to break. In addition,
if the coil spring is used close to its solid height, the active coils will gradually adhere to
each other, increasing the spring constant value and causing the load curve to rise as shown
in Fig.2. The resulting high stress may cause the spring to break. This also is a cause of
strain. Do not use the coil spring in excess of the maximum allowable deflection.

(®)Set an initial deflection.
If there is a gap, the spring will move vertically, resulting in an impact force
and causing bending of the body or buckling. Setting an initial deflection
stabilizes the top and bottom ends of the spring.

(Do not use when scrap or other foreign substances are caught in the spring.
Foreign substances wihch get caught between the coils prevent that part of the coil spring from
functioning as an active cail, forcing the other coils to deflect as shown in Fig.3. This effectively
reduces the number of active coils, increasing the stress on the spring, and eventually causing it
to break. Be careful to prevent scrap or other foreign substances from entering the coils.

(®Do not use in locations where the the mounting surfaces are not sufficiently parallel.
If the mounting surfaces are insufficiently parallel, bending of the spring body occurs,
resulting in concentrated high stress on the inside of the bend that may cause the spring
to break. In addition, if the die is not sufficiently parallel, as shown in Figure 4, the spring
may break due to bending or to exceeding the maximum allowable deflection. Ensure that
the coil spring’s mounting surfaces are as close to perfectly parallel as possible in order to
prevent the maximum allowable deflection from being exceeded.

(@Do not use coil springs in series.
If two coil springs are used in series, the springs will bend as shown in Figure 5. In some
cases, the spring will ride up on the shaft or counterbore hole, causing breakage by the same
mechanism described in (D). Viariation in the spring load capacities will also result in the weaker
spring being overcome by the stronger spring (Figure 6). This increases the deflection of the
weaker spring, resulting in a difference in durability between the springs or else in breakage.In
addition, when two springs are used in series, the spring constant of each is reduced by 1/2.

(0Do not use two coil springs in a double-spring arrangement.
The use of two coil springs in a double-spring arrangement, as shown in
Figure 7, may result in the inner coils being sandwiched between the outer
coils (or vice versa) when the springs buckle. This can cause the coil springs
to break for the same reason described in @).

(Do not use the coil spring horizontally.
If the spring is used horizontally, the shaft will cause wear of the spring
inner diameter, resulting in breakage at the points of wear.

ROUND WIRE COIL SPRINGS

—WY (75% DEFLECTION) —

MISUMI endurance test conditions  Fig. 1 Fig. 2 Fig. 3
®Spring guide type <(d—1) D+1)< Load
Inside shaft \ c3 (kgf) P
Shaft diameter: d—1.0 mm _ Foreign substance
@initial deflection =
1.0mm = ‘
(@Amplitude z
Amount of deflction at the maximum llowable deflection “z’ =/ =
o
Shaft dia. Courterbore hol dia.
QHCT] (d—1) (D+1) , . !
180spm —t The maximum  Deflection caused d
3 Durabili i allowable deflection by coil adhesion
O,? 't?f;' fgﬁ{fﬂ;g‘ ;fy uvsir‘y e Shaft shape  Counterhore hole shape ’ D
Fig. 4 Fig. 5 Fig. 6 Fig. 7
% | - - —LT
Weak ':';?g § gt':'
== == i ==
. 5 = E=E f ==
% S| I
Large deficton % = Eég - E':%
Sl et £ S=== =
/ol tellcin ﬁ £ L= SSS =SS
== == == =5
> | ]
£ e e~
== =5 o=

WYy Spring constant 109 .sl"il;'g constant (®) D12 and D14 are not available for WY type.
D Outer dia. D ¢ 10 or less_J s | 2 £ Wy WR WE WL WT WM WH WB
.h;d—- $13 ormore_{ g g 0.5{0.05} 5 70 Yy
Free length L 50 or less +1.5mm 4 N/mm {0.15} {0.2} 2.9{0.3} 4.9 0.5}
55 or more +2.5mm 5 Ikg[l'ir:lm}
R L=+ B A | e
— 10 {kgtimm) || | kgtimm) || | tgimm) ||| "2.0 20 {“u"';;“' “‘[91"'3;“'
12 N/mm {0.03) {0.05} {0.1) {kgt/mm} | | | {kgf/mm
. 13 i) 0.2} 03" || Wmm || Mmm
14 0.02} ikgimm) | || g}
16 (1.0 {2.0}
18 N/mm N/mm N/mm N/mm N/mm N/mm 29.4 (3.0}
20 0.5 1.0 2.9 3.9 4.9 14.7
22 {kgt/mm} {kgf/mm} {kgf/mm} {kgf/mm} {kgf/mm} {kgf/mm} Ny
— DSWP—A 27 {0.05} 0.1} 0.3 0.4 (0.5} 11.5) e
Fmax. F=LX75% | F=LX60% | F=LX45% |F=LX40% | F=LX40% |F=LX35% |F=LX30% |F=LX256%
@mder \M‘ Eﬂuaysmsmp ’()LJQ P Price ’f)”g'rﬂ'rjg_““
WY13—60 = bt
WY ; Fmax. (Maximum allowable deflection) =LX75%
g |Sold] F NL{?(;[II] Catalog No. Base it g |Sit] F Nl-ﬁ(ztill Catalog No. Baseuit Solid| F NLH(Z(:} Catalog No. Base it
height | max. | "% Type D—L |price height| max. | “oax. Type D—L |price height| max. | “oay. Type D—L |price
016 1.0] 375]0.38{0.04) | WY3— 5 035] 21| 75]075{0.08f | WYs —10 06 | 39|15 | 29103 ]| wy13—20
02 | 20] 75 [0.75{0.08) 10 038] 3 [ 112[11 {o.11) 15 0.65| 51187 37{037) 5
023 36]112 [1.12{0.11) 15 04 | 35|15 |15 {0.15) 20 065 51225 | 44{0.45) 0
023| 36[15 |15 {0.15) 20 04 | 35]187[18 {0.19) 25 07 | 6722 51{052 35
0.25] 55187 |1.87(0.19] 25 045] 57| 225]22 023 30 0.75] 87|30 | 59(06] |
026| 65225 |225(023) 30 045| 5.7] 26226 {0.26) 35 0.75] 87 [337 | 66(067 a5
02 | 1.1] 375]038{0.04f | WY4— 5 045] 57|30 |29 (03] 40 0.8 |116 375 | 74{0.75) 50
023] 19|75 [07 (008 10 045] 57| 337(33 (034 45 0.8 |16 [412 ] 81(082 55
0.23] 19112 [1.1 {011 15 05| 9 |375(37 (038 50 0.8 116 |45 | 88(09] 60 —
025| 27[15 [15 {0.15) 20 05 | 9 |412]40 {0.41) 55 0.85[153 | 487 | 9.6{0.97) 65
029] 5 [187 [18 {0.19) 25 05 | 9 |45 |44 {0.45) 60 [(=) 085|153 |525]103{1.05 70
029] 5 225 [22 {023 30 05 | 9 |487]48 {049 65 065] 36 [15 | 2903} | wy16—20
032 7.7]262 |26 {0.26) 35 05 | 9 |55[51 {053 70 07 | 46187 37{0.37) 25 ||
032| 7.7(30 [29 {03) 40 05 | 3 | 112]226{023 [ Wy10—15 0.75| 57 | 225 | 44{0.45) 30
025 1.7] 75 |07 {0.08) 055| 46|15 |29 {03} 20 08 | 7 |22/ 51{052 35
025] 1.7[112 [11 o) 055| 4.6 187[37 (037} 25 085 9 |30 | 59006} w|
03 | 32|15 |15 (015 06 | 66| 205]44 (045 30 085| 9 |337] 66{067) a5
03 | 32[187 [18 (019 06 | 66/ 262[51 (052 35 0.9 113 [375 | 7.4{0.75] 50
035 6.3]225 |22 {0.23) 065| 9.1]30 |59 {06 40 09 [113]412] 81{0.82) 55
0.35] 6.3[262 |26 (0.26] 0.65] 9.1 337(66 (067 45 0.9 [113 |45 | 88(09] 60|
038] 92[30 |29 (03] 0.65] 9.1|375]7.4 {0.75] 50 0.9 113|487 ] 96{097 65
0.38| 9.2(337 [33 {0.34 45 0.7 [126] 412]81 {0.82 55 0.9 |13 [525 [10.3(1.05] 0
0.38| 9.2(37.5 |3.7 {0.38 50 07 |126]45 |88 {09} 60 @ Load calculation method: Load=Spring constantX Deflection
03 | 21| 75 |075(0081 | WY6—10 07 [126] 48796 1097 65 e e
032] 2.8(112 [1.1 {0.11) 15 07 [12.6]525] 103 {105 70 (kgf=N}0.101972)
0.32| 2815 |15 {0.15 20 (® Neither end is ground for all WY type springs.
o[ ailir [16 o9 | 7 [ e o e s 1
0.38| 561225 2.2 {0.23 30 (@ Operation count: 1 million
038 56122 |26 [0.26} 35 I (® Instructions and precautions for the use of coil springs B"P.1397
04 | 72[30 [29 (03] |
04 | 72337 [33 034 45 |
04 | 72375 [37 (038 50 |
0.45[12.2]412 40 {0.41) 55 |
04512245 |44 (045 60 |
0.45] 122|487 48 {049] 65 |
0.45] 122|525 [5.1 {0.53] 0|

COIL SPRINGS

1398



