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Please adhere to the following items when using our products. Due to their condition of

use, springs can scatter upon breaking and be a cause of injury.

- Please do not use TF with a deflection exceeding Free lengthx50.0 %
Please do not use TL with a deflection exceeding Free lengthx40.0 %
Please do not use TM with a deflection exceeding Free lengthx32.0 %
Please do not use TH with a deflection exceeding Free lengthx24.0 %
Please do not use TB with a deflection exceeding Free lengthx20.0 %

Please install the spring in a slightly compressed condition (state of initial pressure).
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(BEMERRES ) THEA.

| @ Table of standards | &% |

i - Freelength x 40.0% Freelength x 45.0% Free length x 50.0%
Outside Inside| Free | Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model Diametebiameterlength " Bk X 40.0% 100 Fx | mek X 450% 50 Fx | mmk X 500% 30 FK
m e SNz PR3 BE RERHK Deflection Load Deflection Load Deflection Load
(mm)[(mm)[( mm)|(N/ mm):( kgf / mm (En%lﬁn';ﬁ) Nﬁ%ﬁkgf} (Eéﬁnia) Nﬁ{ﬁkgf} (Eng'nﬁrﬁ) Nﬁ(ﬁkgf }
TF 8 x 10 10 15.24 { 1.55 } 4.0 4.3 3.0
13 15 10.16 { 1.04 } 6.0 6.8 7.5
20 20 7.62 { 0.78 ) 8.0 9.0 10.0
25 235 6.10 { 0.62 } 10.0 11.3 12.5
30 30 3.08 { 0.52 } 12.0 13.5 15.0
33 33 4.36 { 0.44 ) 14.0 15.8 17.5
10 140 381 { 039 } 16.0 58.8 18.0 68.6 20.0 8.5
43 38 4 143 3.39 { 035 } 18.0 { 6.0 ) 20.3 { 7.0} 22.5 { 8.0 )
30 20 3.05 { 031 } 20.0 - 22.5 ° 25.0 °
33 33 277 { 028 ) 220 24.8 27.5
60 60 254 { 0.26 ) 24.0 27.0 30.0
635 635 235 { 0.24 ) 260 29.3 32.5
70 70 2.18 { 022 } 280 31.5 33.0
3 3 2.03 { 0.21 } 300 33.8 37.5
80 80 191 { o0.19 } 32.0 36.0 10.0
TF 10 x 20 20 981 { 1.00 } 8.0 9.0 10.0
25 235 785 { 0.80 } 10.0 11.3 12.5
30 30 6.54 { 0.67 )} 12.0 13.5 15.0
33 33 3.61 { 0.57 } 14.0 15.8 17.5
140 10 4.91 { 0.50 } 16.0 18.0 20.0
45 1435 4.36 { 0.44 ) 18.0 20.3 22.5
30 10 5 a0 3.92 { 0.40 } 20.0 8.5 22.5 88.3 25.0 98.1
33 33 337 { 036 ) 220 { 8.0 }| 248 { 9.0 }| 275 { 10.0 )}
60 60 3.27 { 033 } 24.0 27.0 30.0
63 635 3.02 { 031 } 26.0 29.3 32.5
70 70 230 { 0.29 } 280 31.5 33.0
3 3 262 { 027 )} 30.0 33.8 37.5
80 80 245 { 025 } 320 36.0 40.0
90 90 2.18 { 0.22 } 36.0 10.3 15.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / m ) xDeflection (M )

IN ¢t ) = 0.102Kgf 35 )

G (N) =2@Exm (N /m) xEgpg (m)




. . Free length  x 40.0% Free length x 45.0% Freelength  x 50.0%
Outside Inside| Free | Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiameteDiamete¢riength Hmk * 40.0% 100 Ak | @@k * 45.0% 50 Ak | Amk X 50.0% 30 Ak
= p HEEHK Deflection Load Deflection Load Deflection Load
i AE | RE | REK ERE it ERE i ERE i
(mm)[(mm)|{( mm)|[(N/ mm)i(kg / mm (mm N { kgf } (mm ) N{ kgf } (mm-) N { kof }
TF 12 x 20 20 13.62 { 1.39 } 8.0 9.0 10.0
25 235 10.90 { 1.11 } 10.0 11.3 12.5
30 30 9.08 { 093 } 12.0 13.5 15.0
33 33 .78 { 079 } 14.0 15.8 17.5
140 10 6.81 { 0.69 } 16.0 18.0 20.0
143 43 6.05 { 0.62 } 18.0 20.3 22.5
30 2 6 20 3.43 { 0.56 } 20.0 107.9 22.5 122.6 25.0 137.3
33 33 495 { 051 } 220 { 11.0 } 248 [ 12,5 ) 275 { 14.0 )}
60 60 4.51 { 0.46 } 24.0 27.0 30.0
65 63 4.19 { 0.43 } 26.0 29.3 32.5
70 70 3.89 { 0.40 } 28.0 31.3 33.0
3 3 3.63 { 0.37 } 30.0 33.8 37.3
80 80 3.41 { 0.35 } 32.0 36.0 10.0
90 90 3.03 { 0.31 } 36.0 10.5 45.0
TF 14 x 25 235 13.95 { 1.42 } 10.0 11.3 12.5
30 30 11.62 { 1.19 } 12.0 13.5 15.0
33 33 9.96 { 1.02 } 14.0 15.8 17.5
40 10 8.72 { 0.89 } 16.0 18.0 20.0
43 13 .75 { 079 } 18.0 20.3 22.5
30 20 6.97 { 071 } 20.0 22.5 25.0
33 14 < 33 6.34 { 0.65 } 22.0 142.2 214.8 156.9 27.5 176.5
60 60 3.81 { 059 } 240 { 145 ) 297.0 { 16.0 } 30.0 { 18.0 }
63 63 3.36 { 0.55 } 26.0 29.3 32.5
70 70 4.98 { 0.51 } 28.0 31.53 33.0
5 3 4.63 { 047 } 30.0 33.8 37.5
80 80 | 436 { 0.4 | 32.0 36.0 10.0
90 90 3.87 { 0.40 } 36.0 10.5 15.0
100 100 3.49 { 0.36 } 40.0 143.0 20.0
TF 16 x 25 23 16.56 { 1.69 } 10.0 11.3 12.5
30 30 13.80 { 1.41 } 12.0 13.5 15.0
33 33 11.83 { 1.21 } 14.0 15.8 17.5
40 10 10.35 { 1.06 } 16.0 18.0 20.0
43 43 9.20 { 094 } 18.0 20.3 22.5
50 50 [ 828 { o.8a | 20.0 22.5 25.0
33 33 .33 { 077 } 22.0 214.8 27.5
60 | 16 | 38 | 60 690 [ o070 ] 21.0 X 11676;)7 | 27.0 { 1::;;)3 30.0 { ;:“; |
65 63 6.37 { 0.65 } 26.0 - 29.3 - 32.5 :
70 70 3.91 { 0.60 } 28.0 J31.5 33.0
3 3 3.32 { 0.356 } 30.0 33.8 37.5
80 80 3.18 { 0.53 } 32.0 36.0 10.0
90 90 4.60 { 0.47 } 36.0 10.5 13.0
100 100 4.11 { 0.42 } 40.0 13.0 30.0
125 125 3.31 { 0.34 } 30.0 26.3 62.5
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / m ) xDeflection (M )

IN ¢t ) = 0.102Kgf 35 )

G (N) =2@Exm (N /m) xEgEE (m)



. Free length  x 40.0% Free length x 45.0% Freelength  x 50.0%
Outside Inside| Free | Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiameteDiameterlength mdk X 40.0% 100 Ak | mEk X 450% 50 AR | Amk X 50.0% 30 HK
@ 2 52 K Bk HERY Deflection Load Deflection Load Deflection Load
= ERE it i} 3 A E4 & i
(mm)[(mm)|{( mm)|[(N/ mm)i(kgf / mm (mm N { kgf } (mm ) N{ kgf } (mm-) N { kof }
TF 18 x 25 235 20.09 { 2.05 } 10.0 11.3 12.5
30 30 16.714 { 171 } 12.0 13.5 15.0
33 33 14.35 { 1.46 } 14.0 15.8 17.5
40 140 12.56 { 1.28 } 16.0 18.0 20.0
143 143 11.16 { 1.14 } 18.0 20.3 22.5
30 30 10.04 { 1.02 } 20.0 22.5 25.0
33 33 9.13 { 0.93 22.0 21.8 . 29.5
60 18 9 60 8.37 { 0.85 i 21.0 206 27.0 226 30.0 255
65 65 | 7.3 26.0 ( 210 Jag 3 { 23.0 Jgp 5 { 26.0 )
{ 0.79 }
70 70 .17 { 073 } 28.0 J31.5 33.0
3 3 6.70 { 0.68 } 30.0 33.8 37.5
80 80 6.28 { 064 } 32.0 36.0 40.0
90 90 3.538 { 0.57 } 36.0 10.5 13.0
100 100 3.02 { 0.51 } 40.0 45.0 30.0
125 125 1.02 { 0.41 } 30.0 36.3 62.5
TF 20 x 25 235 235.214 { 2.57 } 10.0 11.3 12.5
30 30 21.04 { 2,15 } 12.0 13.5 15.0
33 33 18.03 { 1.84 } 14.0 15.8 17.5
40 10 15.78 { 1.61 } 16.0 18.0 20.0
43 435 14.02 { 1.43 } 18.0 20.3 22.5
30 30 12.62 { 1.29 } 20.0 22.5 235.0
33 33 11.47 { 1.17 } 22.0 214.8 29.5
60 20 11 60 10.52 { 1.07 } 24.0 2535 27.0 281 30.0 314
63 63 9.71 { 099 | 260 { 26.0 )} 29.3 { 290 | 325 { 32.0 )}
70 70 9.02 { 092 } 28.0 31.3 33.0
3 3 8.141 { 0.86 } 30.0 33.8 37.5
80 80 .89 { 0.80 } 32.0 36.0 10.0
90 90 7.01 { 072 } 36.0 10.5 15.0
100 100 6.31 { 0.64 } 40.0 45.0 30.0
125 125 3.05 { 0.51 } 30.0 26.3 62.5
150 150 4.21 { 0.43 } 60.0 67.5 3.0
TF 22 x 25 235 31.38 { 3.20 } 10.0 11.3 12.5
30 30 26.15 { 2,67 } 12.0 13.5 15.0
33 33 2241 { 229 } 14.0 15.8 17.5
10 10 19.61 { 2.00 } 16.0 18.0 20.0
43 43 17.43 { 1.78 } 18.0 20.3 22.5
30 30 15.69 { 1.60 } 20.0 22.5 25.0
33 33 14.26 { 1.45 } 22.0 21.8 27.5
60 22 11 60 13.07 { 1.33 } 24.0 314 27.0 333 30.0 392
63 63 12.07 { 1.23 } 26.0 { 32,0 } 293 { 36.0 } 325 { 40.0 )}
70 70 11.21 { 1.14 } 28.0 31.3 33.0
3 3 10.46 { 1.07 } 30.0 33.8 37.5
80 80 9.81 { 1.00 } 32.0 36.0 10.0
90 90 8.72 { 0.89 } 36.0 10.5 45.0
100 100 7.81 { 0.80 } 40.0 13.0 30.0
125 125 6.28 { 0.64 } 30.0 36.3 62.5
150 150 3.23 { 0.33 } 60.0 67.5 5.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / mm ) xDeflection (MM )

IN & ) = 0.102Kgf 35 )

Gufa (N) =Ry (N /m ) g ()



. . Free length  x 40.0% Free length x 45.0% Freelength  x 50.0%
Outside Inside| Free | Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiameteDiamete¢riength Hmk * 40.0% 100 Ak | @@k * 45.0% 50 Ak | Amk X 50.0% 30 Ak
= p HEEHK Deflection Load Deflection Load Deflection Load
i AE | RE | REK ERE it ERE i ERE i
(mm)[(mm)|{( mm)|[(N/ mm)i(kgf / mm (mm N { kgf } (mm ) N{ kgf } (mm-) N { kof }
TF 25 X 235 235 39.20 { 4.00 } 10.0 11.3 12.5
30 30 32.67 { 3.33 } 12.0 13.5 15.0
33 33 28.00 { 2.86 } 14.0 15.8 17.5
40 10 24.50 { 2.50 } 16.0 18.0 20.0
43 43 21.78 { 222 } 18.0 20.3 22.5
30 30 19.60 { 2.00 } 20.0 22.5 25.0
55 55 | 1782 { 1.82 | 22.0 24.8 27.5
60 60 16.33 { 1.67 } 21.0 27.0 30.0
635 25 | 135 63 15.08 { 1.534 } 26.0 392 29.3 1411 32.5 490
70 70 14.00 { 143 } 28.0 { 20,0 } 315 { 450 ) 35.0 { 50.0 )}
3 3 13.07 { 1.33 } 30.0 33.8 37.3
80 80 12.25 { 1.25 } 32.0 36.0 40.0
90 90 10.89 { 1.11 } 36.0 10.5 45.0
100 100 9.80 { 1.00 } 40.0 45.0 30.0
125 125 7.81 { 0.80 } 30.0 36.3 62.5
150 150 6.53 { 0.67 } 60.0 67.5 3.0
175 175 3.60 { 0.57 } 70.0 78.8 87.5
200 200 4.90 { 0.50 } 80.0 90.0 100.0
TF 27 x 25 25 47.11 { 4.80 } 10.0 11.3 12.5
30 30 39.26 { 4.00 } 12.0 13.5 15.0
33 33 33.63 { 3.43 } 14.0 15.8 17.5
40 10 29.41 { 3.00 } 16.0 18.0 20.0
43 43 26.17 { 2.67 } 18.0 20.3 22.5
30 30 23.56 { 2.40 } 20.0 22.5 25.0
33 33 21.41 { 2.18 } 22.0 214.8 27.5
60 60 19.63 { 2.00 } 24.0 27.0 30.0
635 27 | 13.5 63 18.12 { 1.85 } 26.0 471 29.3 330 32.5 288
70 70 1683 { 1.72 } 28.0 [ 48.0 } 315 { 540 ) 350 { 60.0 )}
3 3 13.70 { 1.60 } 30.0 33.8 37.5
80 80 14.72 { 1.50 } 32.0 36.0 40.0
90 90 13.09 { 1.33 } 36.0 10.3 13.0
100 100 11.78 { 1.20 } 40.0 15.0 30.0
125 125 9.42 { 096 } 30.0 36.3 62.5
150 150 .85 { 0.80 } 60.0 67.5 3.0
1735 175 6.73 { 0.69 } 70.0 78.8 87.5
200 200 3.89 { 0.60 } 80.0 90.0 100.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / m ) xDeflection (M )

IN ¢t ) = 0.102Kgf 35 )

G (N) =2@Exm (N /m ) xEgEE (m)



Free length  x 40.0% Free length x 45.0% Freelength  x 50.0%
Outside Inside| Free | Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiameteDiameterlength " mdk X 40.0% 100 Ak | mEk X 450% 50 AR | Amk X 50.0% 30 HK
B e 512 " 2 BiE HERH Deflection Load Deflection Load Deflection Load
= ERR b2t ERR X EER nE
(mm)[( mm)|[( mm) N / mm )i( kgf / mm (mm N { kgf } (mm ) N{ kgf } (mm-) N { kof }
TF 30 x 25 25 | 5662 [ 577 ] 10.0 11.3 12.5
[ 30 30 | 17.19 { 181 | 12.0 13.5 15.0 y
35 35 | 4041 | 1.12 | 14.0 15.8 17.5
[ 40 10 | 35.39 { 3.61 ] 16.0 18.0 20.0 |
13 45 1 3146 { 321 | 18.0 20.3 22.5
[ 30 50 | 2831 [ 289 | 20.0 22.5 25.0 |
35 55 | 2541 { 262 | 22.0 21.8 27.5
[ 60| 60 [ 23.59 { 241 | 210 27.0 30.0 |
[ 65 .o | 16 B3 [ 2078 {222 | 260 569 293 637 32.5 706
70 70 20.22 [ 206 ) 28.0 { 580 } 313 [ 650 ) 35.0 { 720 }]
75 75 | 1887 { 1.92 | 30.0 33.8 37.5
[ 80 80 | 17.69 { 1.80 | 32.0 36.0 10.0 |
[ 90 90 | 1573 { 1.60 | 36.0 10.5 15.0
[ 100 100 | 14.16 { 1.44 | 40.0 15.0 50.0 |
[ 123 125 1132 { 1.15 | 50.0 56.3 62.5
[ 130 150 [ 941 { 0.96 | 60.0 67.5 75.0 |
175 175 809 [ 9082 | 70.0 78.8 87.5
[ 200 200 7.08 { 0.92 | 80.0 90.0 100.0
' X 10 | 1791 { 189 | 16.0 18.0 20.0
15 15 [ 42.62 { 435 | 18.0 20.3 22.5 |
[ 30 50 | 38.36 [ 3.91 | 20.0 225 25.0
33 55 | 34.87 { 3.56 ] 22.0 21.8 27.5 |
[ 60 60 | 31.96 [ 326 | 24.0 27.0 30.0
[ &5 65 [ 2950 ( 301 | 26.0 29.3 32.5 y
70 70 | 27.40 [ 279 28.0 31.5 35.0
75 | 35 | 19 [ 75 | 25.57 % 2.61 % 30.0 % —s . 563 375 Dot |
B0 B0 | 2397 { 2.1 ] 32.0 & ‘80 569 [ 880 g { 98.0 ]
[ 90 90 | 2131 { 2.17 ] 36.0 10.5 15.0 |
[ 100 | 100 [ 19.18 { 1.96 | 40.0 15.0 50.0
[ 125 (125 1531 { 1.56 ] 50.0 56.3 62.5 y
[ 130 150 [ 1279 { 1.30 | 60.0 67.5 75.0
173 175 | 1096 { 1.12 | 70.0 6.8 87.5 |
[ 200 200 | 959 { 098 | 80.0 90.0 100.0
[TF 20 x 1 10 | 62.67 { 6.39 | 16.0 18.0 20.0
13 15 | 55.40 { 568 ] 18.0 20.3 22.5
[ 30| 50 | 50.13 { 5.11_) 20.0 22.5 25.0 y
35 55 | 45.58 | 1.65 | 22.0 21.8 27.5
[ 60| 60 | 4178 | 126 ) 24.0 27.0 30.0 |
[ 63 65 | 3856 ( 3.93 ] 26.0 293 32.5
[ 70 70 | 3581 { 3.65 | 28.0 31.5 35.0 |
75 75 | 3342 {341 ) 30.0 33.8 37.5
[ 30 80 | 31.33 { 3.20 32.0 36.0 10.0 .
90 | 40 | 22 (90 | 27.85 E 2.81 % 36.0 rl""m 105 1128 o — 1.235 |
7100 100 [ 35.07 { 2.56 | a0 1020 g { 115.0 —G5—{ 123.0 }
[ 123 125 [ 20.05 { 204 | 50.0 56.3 62.5
[ 130 150 [ 16.71 { 1.0 | 60.0 67.5 75.0 ]
175 175 | 1432 { 1.46 | 70.0 6.8 87.5
[ 200 200 | 1253 { 1.28 | 80.0 90.0 100.0 |
[ 223 225 1.4 { 1.14 | 90.0 101.3 112.5
[ 230 250 | 10.03 { 1.02 )] 100.0 112.5 125.0 |
275 275 9012 { 0.93 | 110.0 _ 12338 137.5
[ 300 300 836 { 0.85 ] 120.0 135.0 150.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / mm ) xDeflection (MM )

IN & ) = 0.102Kgf 35 )

Gufa (N) =Ry (N /m ) g ()



IN (i ) = 0.102Kgf €35 )

— NEW =2 |TF70
Free length  x 40.0% Free length x 45.0% Freelength  x 50.0%
~10) ring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model © - ooy Bk X 400% 100 7R | ek X 450% 50 Fx | mak X 500% 30 FK
@ 2 52 K Bk RERH Deflection Load Deflection Load Deflection Load
= ERR b2t ERR X EER nE
(mm)[(mm)|{( mm)|[(N/ mm):(kg / mm (mm N { kgf } (mm ) N{ kgf } (mm-) N { kof }
TF 50 x 50 50 | 7841 [ 300 ] 20.0 22.5 25.0
35 55 | 7131 { 727 | 22.0 218 27.5 y
60 60 | 6537 { 6.67 | 24.0 27.0 30.0
[ 63 65 | 60.31 [ 6.15 | 26.0 29.3 32.5 |
[ 70 70 [56.03 { 571 )] 28.0 315 35.0
75 75 | 52.30 [ 533 ] 30.0 33.8 37.5 |
[ 80 30 | 19.03 { 500 | 32.0 36.0 10.0
[ 90 90 [ 4358 { 144 | 36.0 10.5 15.0 |
100 | 100 | 39.22 { 400 | 40.0 145.0 30.0
125 125 3138 { 320 | 500 | . [ 563 .. [ 625 46, |
150 | 50 |27.5 150 | 26.15 { 2.67 | 60.0 160.0 } 67.5 { 1800 1—22%_¢ 200 0}
175 175 | 2241 { 229 | 70.0 : 78.3 : 87.5 =
[ 200 200 | 1961 { 2.00 | 80.0 90.0 100.0
[ 235 225 1743 { 143 | 900 101.3 112.5 |
[ 2350 250 1569 [ 1.60 | 100.0 112.5 125.0
[ 275 | (275 1426 _{ 1.45 )| 110.0 123.8 137.5 |
[ 300 300 | 13.07 { 1.33 | 120.0 135.0 150.0
[ 350 350 | T1.2T { 1.14 | 1400 157.5 175.0 y
[ 400 | 100 [ 93T { 1.00 | 160.0 180.0 200.0
[ 430 | 150 [ 872 { 0.89 | 130.0 202.5 225.0 |
[ 300 500 | 7.81 { 0.30 ] 200.0 225.0 250.0
[TF 60 x 60 60 | 9107 [ 959 | 24.0 27.0 30.0
70 70 | 80.63 [ g22 | 28.0 31.5 35.0
[ 80 80 | 7056 { 7.19 | 32.0 36.0 10.0 y
[ 90 90 | 62.72 [ 6.40 | 36.0 10.5 15.0
[ 100 100 | 5611 { 556 ] 40.0 15.0 50.0 |
[ 1253 (125 45.16_{ 160 )| 50.0 56.3 62.5
[ 130 150 | 37.63 { 384 | 60.0 67.5 75.0 |
175 175 | 32.25 { 3.29 70.0 78.8 87.5
[ 200 60 | 33 200 28.22 E 2.38 % 50.0 _ 2260 _90.0 2310 560 :;:‘722 }y
3225 225 | 25.09 { 2.56 ] 90.0 + 2393 ijorg { 2590 Jyy35 :
2350 | 250 22358 { 2.30 ] 100.0 112.5 125.0 y
[ 275 | 275 | 2053 { 2.09 | 110.0 123.8 137.5
[ 300 300 1831 { 1.92 | 1200 135.0 150.0 |
[ 330 350 16.13 { 1.64 )] 110.0 157.5 175.0
[ 400 | 400 [ 1401 { 144 ] 160.0 180.0 200.0 y
[ 430 | 450 [ 1251 [ 1.2 | 130.0 202.5 225.0
[ 300 500 1129 { 115 ) 200.0 225.0 250.0
' X 11129 [ 11.65 ] 280 315 35.0
[ 80 80 [100.00 { 10.20 | 32.0 36.0 10.0 |
[ 90 90 | 3889 { 9.06 | 36.0 10.5 15.0
[ 100 100 | 30.00 { .16 | 40.0 15.0 50.0 ]
125 | 125 61.00 { 6.53 | 50.0 56.3 62.5
[ 130 (150 5333 { 544 ] 600 .. [ 675 .. 0 730 000 |
T75 | 70 |385[ 175 | 4591 ( 466 | 0.0 2., [ 88 . 875 107.9 }
[ 200 (200 | 10.00 | 1.03 | 80.0 > 1T 90.0 7 /7 100.0 I
[ 225 225 35.56 { 3.63 ] 90.0 101.3 112.5
[ 2350 250 [ 32.00 { 326 | 100.0 112.5 125.0 |
[ 275 | 275 | 29.09 { 297 | 110.0 1238 137.5
[ 300 300 26.67 { 272 ] 1200 135.0 150.0 |
[ 330 350 2236 { 233 | 140.0 157.5 175.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / m ) xDeflection (MM )

s (N) =@ExK (N /M) xFaps (m)



. . Free length x 32.0% Free length x 36.0% Freelength  x 40.0%
Outside Inside| Free | Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiameteDiameterength Bk X 320% 100 Ak | memk X 360% 50 A | mmk X 400% 30 FR
® = 5z HE Bk RERH Deflection Load Deflection Load Deflection Load
(mm )[(mm)|( mm)[(N/ mm):i(kgf / mm (Englﬁnilg) Nﬁ?ﬁkgf) (Erﬁan%) Nj}ﬁkgf} (Eﬁﬁﬁﬁ) Nﬁ(ﬁkgf }
TL 8 x 10 10 24.53 { 2.50 } 3.2 3.6 1.0
135 15 16.35 { 1.67 } 4.8 3.4 6.0
20 20 12.26 { 1.25 } 6.4 7.2 8.0
25 25 9381 { 1.00 } 8.0 9.0 10.0
30 30 8.18 { 0.83 } 9.6 10.8 12.0
33 33 701 { o071 } 11.2 12.6 14.0
140 10 6.13 { 063 )} 1238 8.5 14.4 88.3 16.0 98.1
45 8 4 143 343 { 0.56 )} 144 16.2 18.0
50 50 | 491 { 050 j 160 30 Jyge {90 trage { 100 )
33 33 4.46 { 0.45 ) 17.6 19.8 22.0
60 60 4.09 { 042 ) 19.2 21.6 24.0
635 63 3.97 { 038 } 2038 234 26.0
70 70 3.30 { 0.36 } 224 25.2 28.0
3 3 3.27 { 033 } 24.0 27.0 30.0
80 80 3.07 { 031 } 25.6 28.8 32.0
TL 10 x 20 20 1791 { 1.81 } 6.4 .2 8.0
25 25 14.19 { 1.44 } 8.0 9.0 10.0
30 30 1L.81 { 1.20 } 9.6 10.8 12.0
33 33 10.12 { 1.03 } 112 12.6 11.0
40 140 885 { 090 )} 1238 14.4 16.0
43 1435 787 { 0.80 } 144 16.2 18.0
a0 10 5 20 708 { 0.72 } 16.0 112.8 18.0 129.5 20.0 142.2
33 33 644 { 066 } 176 { 11.5 | 1938 { 13.0 |} 220 { 14.5 )}
60 60 3.90 { 0.60 } 19.2 21.6 24.0
635 63 343 { 0.56 } 2038 234 26.0
70 70 3.06 { 0.52 } 224 25.2 28.0
5 i3 4792 { 0.48 ) 24.0 27.0 30.0
80 80 443 { 045 ) 235.6 28.8 32.0
90 90 3914 { 040 } 2838 32.4 36.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / m ) xDeflection (M )

IN ¢Egf ) = 0.102Kgf £35 )

s (N) =gy (N/m) xgamEa(m)




Free length x 32.0% Free length x 36.0% Freelength  x 40.0%
Outside Inside| Free | Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiameteDiameterength Bk X 320% 100 Ak | memk X 360% 50 A | mmk X 400% 30 FR
® = 5z HE Bk RERH Deflection Load Deflection Load Deflection Load
(mm )[(mm)|( mm)[(N/ mm)i(kgf / mm (Englﬁnilg) Nﬁ?ﬁkgf) (Erﬁan%) Nj}ﬁkgf} (Eﬁﬁﬁﬁ) Nﬁ(ﬁkgf }
TL 12 x 20 20 25.88 { 2.64 } 6.4 7.2 8.0
25 235 20.90 { 2.11 } 8.0 9.0 10.0
30 30 17.25 { 1.76 } 9.6 10.8 12.0
33 33 1499 { 1.51 ) 112 12.6 14.0
40 10 1294 { 1.32 )} 128 1144 16.0
43 143 11.50 { 1.17 } 144 16.2 18.0
30 12 6 30 10.35 { 1.06 )} 16.0 166.7 18.0 186.3 20.0 206
33 33 941 { 096 | 176 { 17.0 } 198 { 19.0 } 22.0 { 21.0 }
60 60 863 ( o088 ) 19.2 21.6 21.0
635 63 796 { 0831 ) 2038 23.14 26.0
70 70 .39 { 075 } 224 25.2 28.0
73 3 6.90 ( 0.70 } 24.0 27.0 30.0
80 80 647 { 0.66 )} 25.6 28.8 32.0
90 90 373 { 0.59 } 2838 32.4 36.0
TL 14 X 23 235 27.22 { 2.78 } 8.0 9.0 10.0
30 30 22.69 { 2.31 } 9.6 10.8 12.0
33 33 1944 { 1.98 ) 112 12.6 14.0
10 140 17.01 { 1.73 } 128 14.4 16.0
43 1435 153.12 { 1.54 ) 144 16.2 18.0
a0 30 13.61 { 1.39 } 16.0 18.0 20.0
33 14 - 33 12.37 { 1.26 ) 17.6 216 19.8 2435 22.0 295
60 60 11.34 { 1.16 | 19.2 { 220 } 21.6 { 250 ) 24.0 { 28.0 )}
635 63 10.47 { 1.07 )} 208 23.41 26.0
70 70 972 { 0.99 } 224 25.2 28.0
3 3 9.07 { 0.93 } 24.0 27.0 30.0
80 80 8351 { 087 )} 25.6 28.8 32.0
90 90 .56 { 077 } 2838 32.4 36.0
100 100 6381 { 0.69 } 32.0 36.0 10.0
TL 16 %X 23 235 34.89 { 3.56 } 8.0 9.0 10.0
30 30 29.07 { 2.96 } 9.6 10.8 12.0
33 33 24.92 { 254 ) 112 12.6 114.0
10 10 21.81 { 222 } 128 14.4 16.0
43 1435 1938 { 1.98 } 144 16.2 18.0
30 a0 17.44 { 178 ) 16.0 18.0 20.0
33 33 15.86 { 1.62 )} 17.6 275 19.8 314 22.0 343
60 16 8 60 14.54 { 1.48 } 19.2 , 21.6 24.0 -
635 63 13.42 20.8 28.0 23.41 { 32.0 26.0 { 35.0 ]
{ 1.37 }
70 70 12.46 { 1.27 )} 224 25.2 28.0
3 3 11.63 { 1.19 } 24.0 27.0 30.0
80 80 10.90 { 1.11 )} 25.6 28.8 32.0
90 90 9.69 { 099 } 2838 32.4 36.0
100 100 872 { 0839 ) 320 36.0 10.0
125 125 698 { 0.71 } 40.0 15.0 30.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / m ) xDeflection (M )

IN (it ) = 0.102Kgf €35 )

H i (N) =gy (N/m) xFamEa(m)



Free length x 32.0% Free length x 36.0% Free length x 40.0%
Outside Inside| Free | Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiameteDiameterength Bk X 320% 100 Ak | memk X 360% 50 A | mmk X 400% 30 FR
= P RERH Deflection Load Deflection Load Deflection Load
= hE | RE | REK ER2 f ERE R ERE R
(mm )[(mm)|( mm)[(N/ mm):(kgf / mm (mm ) N { kgf } (mm N{ kgf } (mm-) N { kof }
TL 18 x 235 235 42.414 { 4.33 ) 8.0 9.0 10.0
30 30 | 3537 { 361 ] 96 10.3 12.0
33 33 30.32 { 309 } 11.2 12.6 14.0
140 40 2653 { 271 | 1238 14.4 16.0
15 45 | 23.58 { 2140 | 144 16.2 18.0
50 50 | 2122 { 216 | 16.0 18.0 20.0
33 33 1929 { 1.97 )} 17.6 333 19.8 382 22.0 122
60 | 13 | 9 [ 60 | 17.69 { 180 | 192 | 216 ) 21.0
65 65 | 1632 [ 166 | 208 ( 310 Joag g { 390 Jage { 13.0 ]
70 70 | 1516 { 1.55 | 224 25.2 28.0
5 3 14.15 { 144 ) 24.0 27.0 30.0
80 80 | 1326 { 1.35 | 25.6 28.8 32.0
90 90 1L.799 { 1.20 | 2838 3241 36.0
100 100 | 10.61 { 1.08 } 32.0 36.0 40.0
125 125 849 { 087 )| 40.0 15.0 30.0
TL 20 x 25 235 33.44 { 545 } 8.0 9.0 10.0
30 30 | 4454 { 454 ] 96 10.8 12.0
33 33 38.17 { 389 } 11.2 12.6 14.0
10 140 33.40 { 3.41 } 12.8 14.4 16.0
15 45 | 2969 { 3.03 | 144 16.2 18.0
50 50 | 26.72 { 272 | 16.0 18.0 20.0
55 55 | 2429 { 2a8 | 17.6 19.8 22.0
60 20 10 60 2227 { 227 ) 19.2 122 21.6 481 214.0 330
63 63 20.56 { 2,10 | 2038 { 43.0 } 234 { 49.0 } 260 { 5140 )}
70 70 19.09 { 1.95 } 224 25.2 28.0
3 3 17.81 { 1.82 )} 24.0 27.0 30.0
80 80 16.70 { 1.70 | 25.6 28.8 32.0
90 90 1485 { 1.51 | 2838 3241 36.0
100 100 | 13.36 { 1.36 )| 32.0 36.0 40.0
125 125 | 10.69 { 1.09 } 40.0 143.0 30.0
150 150 891 { o091 } 438.0 34.0 60.0
TL 22 x 25 25 | 6533 [ 666 ] 8.0 9.0 10.0
30 30 | 5444 { 555 ] 96 10.8 12.0
35 35 | 46.67 { 176 | 11.2 12.6 14.0
10 40 | 1083 { 116 | 128 14.4 16.0
15 45 | 3630 { 370 | 144 16.2 18.0
50 50 | 32.67 [ 333 | 16.0 18.0 20.0
55 55 | 2970 [ 303 | 17.6 19.8 22.0
60 22 11 60 2722 { 278 ) 19.2 330 21.6 388 24.0 6537
635 65 | 25.13 { 256 | 203 { 51.0 | 234 { 60.0 | 260 { 7.0 )
70 70 23.33 { 238 )| 224 25.2 28.0
3 3 21.98 { 222 } 24.0 27.0 30.0
80 80 2042 { 208 ) 235.6 28.8 32.0
90 90 18.15 { 1.85 | 2338 324 36.0
100 100 | 16.33 { 1.67 )| 32.0 36.0 40.0
125 125 | 13.07 { 1.33 ]| 40.0 15.0 50.0
150 150 | 10.89 { 1.11 )} 48.0 34.0 60.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / mm ) xDeflection (MM )

IN G5 ) = 0.102Kgf €35 )

R (N) =2gERHm (N /M) xEgEs (m)



Free length x 32.0% Free length x 36.0% Freelength  x 40.0%
Outside Inside| Free | Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiameteDiameterength Bk X 320% 100 Ak | memk X 360% 50 A | mmk X 400% 30 FR
® = 5z HE Bk RERH Deflection Load Deflection Load Deflection Load
(mm )[(mm)|( mm)[(N/ mm)i(kgf / mm (Englﬁnilg) Nﬁ?ﬁkgf) (Erﬁan%) Nj}ﬁkgf} (Eﬁﬁﬁﬁ) Nﬁ(ﬁkgf }
TL 235 %X 23 235 82.78 { g.44 ) 8.0 9.0 10.0
30 30 68.98 ({ 7.03 } 9.6 10.8 12.0
33 33 39.13 { ¢6.03 } 11.2 12.6 114.0
10 140 3174 { 528 } 128 14.4 16.0
43 1435 43.99 { 14.69 | 144 16.2 18.0
30 30 41.39 { 422 | 16.0 18.0 20.0
33 33 3763 { 384 } 17.6 19.8 22.0
60 60 3449 { 352 } 19.2 21.6 24.0
635 25 |12.5 63 31.84 { 325 } 2038 6537 234 13 26.0 824
70 70 29.56 { 3.01 } 221 { 67.0 } 25.2 { 76.0 )} 28.0 { 84.0 )}
3 5 27.59 { 281 ) 240 27.0 30.0
80 80 25.87 { 264 ) 256 28.8 32.0
90 90 2299 { 234 ) 288 32.4 36.0
100 100 | 20.69 { 2.11 } 32.0 36.0 40.0
125 125 16.56 { 1.69 )} 40.0 15.0 30.0
150 150 13.80 { 1.41 ) 48.0 34.0 60.0
1735 175 1L.83 { 1.21 } 56.0 63.0 70.0
200 200 10.35 { 1.06 )} 64.0 2.0 80.0
TL 27 X 25 25 98.11 { 10.00 )} 8.0 9.0 10.0
30 30 81.76 { g.34 ) 9.6 10.8 12.0
33 33 70.08 { 7.15 ) 11.2 12.6 14.0
40 10 61.32 ( ¢.25 )} 1238 14.4 16.0
43 435 34.31 { 556 } 144 16.2 18.0
30 30 49.06 { 500 )} 16.0 18.0 20.0
33 33 44.60 { 4.55 | 17.6 19.8 22.0
60 60 40.88 { 417 | 192 21.6 24.0
63 27 | 135 63 37714 { 385 } 2038 785 23.4 383 26.0 981
70 70 33.04 { 3.57 } 224 { 80.0 } 25.2 { 90.0 } 28.0 { 100.0
5 3 32.70 { 333 } 24.0 27.0 30.0
80 80 30.66 { 313 } 25.6 28.8 32.0
90 90 2725 { 278 ) 2838 32.4 36.0
100 100 | 24.53 { 2.50 } 32.0 36.0 40.0
125 125 19.62 { 200 )} 40.0 15.0 30.0
150 150 16.35 { 1.67 ) 48.0 24.0 60.0
1735 175 14.02 { 1.43 ) 56.0 63.0 70.0
200 200 12.26 { 1.25 )} 64.0 2.0 80.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / m ) xDeflection (M )

IN ¢Egf ) = 0.102Kgf £35 )

s (N) =Ry (N/m) xgamEa(m)



IN G5 ) = 0.102Kgf €35 )

R (N) =2gERHm (N /M) xEgEs (m)

Free length x 32.0% Free length x 36.0% Free length x 40.0%
Outside Inside| Free |  Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiameteDiameterength " Bk X 320% 100 Ak | memk X 360% 50 A | mmk X 400% 30 FR
® o= R e BhE HERH Deflection Load Deflection Load Deflection Load
EHS kc ER AH EgR AR
(mm )[(mm)|( mm)[(N/ mm):(kgf / mm (mm ) N { kgf } (mm N{ kgf } (mm-) N { kof }
TL 30 x 25 25 [118.98 { 12.11 ) 8.0 9.0 10.0
[ 30 | 30 [ 98.98 | 10.09 ) 9.6 10.8 12.0
30 33 8481 { g65 § 11.2 12.6 14.0
[ 40 | 40 124 § 7.57 ] 128 14.4 16.0
149 143 63.99 [ ¢.73 §} 144 16.2 18.0
[ 30 | 20 39.39 ¢ 6.06 } 16.0 18.0 20.0
151 33 33.99 [ 551 ) 17.6 19.8 22.0
[ 60| 60 49.49 { 5.05 ) 19.2_ 21.6 21.0
Aﬂ_ 30 15 65 43.68 { 1.66 } 20.8 9351 23.4 1.069 26.0 1.187
— 40 | 70 | 1242 { 4133 | 224 { 97.0 )| 252 109.0 |} 28.0 { 121.0
> > 39.39 { 1,04 } 24.0 27.0 30.0
[ 80| 80 3912 { 378 } 25.6 28.8 32.0
I 90 | 90 32.99 { 3.36 } 28.8 32.4 36.0
[ 100 | 100 | 2969 [ 3.03 | 32.0 36.0 40.0
- 123 125 | 23.96 { 242 )} 40.0 145.0 30.0
[ 130 | 150 | 19.80 { 202 } 48.0 34.0 60.0
175 173 | 1697 { 173 } 56.0 63.0 70.0
[ 200 | 200 | 14.85 { 1.51 } 64.0 2.0 80.0
[TL 33 x 4 10 [101.46 { 10.35 ] 12.8 14.4 16.0
45 143 90.19 { 920 § 144 16.2 18.0
30 | 20 $1.17 { 328 | 16.0 18.0 20.0
33 39 4399 [ 752 ) 17.6 19.8 22.0
I 60 | 60 67.64 [ ¢.90 )} 19.2 21.6 21.0
[ 63| 65 62141 { 6.37 | 208 23.4 26.0
40 | 40 | 54.98 { 591 } 224 1.295 25.2 1.461 28.0 1.618
75 | 33 | 175 TS5 3411 { 552 } 24.0 132.1 B 27.0 149.0 B 30.0 165.0
80 80 3073 { 517 } 25.6 N 28.8 T 32.0 -
[ 90 90 45.09 { 1.60 ]| 28.8 32.4 36.0
I 100 | 100 | 140.58 { 4.14 § 32.0 36.0 10.0
123 | 125 | 32.47 { 3.31 } 40.0 45.0 30.0
I 130 | 150 | 29.06 { 276 } 48.0 4.0 60.0
175 175 | 23.19 { 236 | 56.0 63.0 70.0
200 200 | 20.29 { 207 } 64.0 2.0 80.0
[TL 40 x 40 40 [132.15 { 1348 ] 12.8 14.4 16.0
45 43 |[117.47 { 11.98 ] 14.4 16.2 130
[ 30 | 30 [105.92 ¥ 10.78 ] 16.0 18.0 20.0
35 55 | 96.11 { 980 | 17.6 193 22.0
60| 60 | 8810 { gop | 192 21.6 270
63| 63 | 81.32 { 829 } 208 23.4 26.0
[ 70 | 40 | 45.32 { 770 | 22.4 25.2 280
> > 7048 { 7,19 } 24.0 27.0 30.0
.—81)— 80 66.08 [ ¢.74 | 23.6 1.697 28.8 1.903 32.0 2.120
90 | 40 20 [ 90 3873 { 599 | 28.8 , 324 36.0 216.2
L 100 3286 { 539 | 32.0 1 1730 569 { 1941 100 .
- 123 125 | 42.29 { 431 )} 40.0 143.0 30.0
[ 130 | 150 [ 3521 { 3.59 ] 48.0 31.0 60.0
175 175 | 30.21 { 308 § 56.0 63.0 0.0
[ 200 | 200 | 26.43 { 2770 } 64.0 2.0 30.0
- 225 225 | 23.49 { 240 } 72.0 81.0 90.0
[ 230 | 250 | 21.14 { 2.16 } 30.0 90.0 100.0
273 | 275 | 1922 { 1.96 ]| 88.0 99.0 110.0
[ 300 | 300 | 17.62 { 1.80 } 96.0 108.0 120.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / mm ) xDeflection (MM )




NEW g2 | TL70

Free length x 32.0% Free length x 36.0% Free length x 40.0%
Outsi® Bpring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model Diamet - : " Ak X 320% 100 7k | mak X 36.0% 50 7R | mek X 400% 30 7w
® = R HE Bk HERR Deflection Load Deflection Load Deflection Load
EREE AL ERE patcl ERE ko
(mm )[(mm)|( mm)[(N/ mm)i(kgf / mm (mm ) N { kgf } (mm N{ kgf } (mm-) N { kof }
TL 50 X 50 50 [165.56 [ 16.83 | 16.0 18.0 20.0
55 53 [150.51 { 15.35 ) 17.6 19.8 22.0 |
G0 60 [137.96 | 14.07 ] 19.2 21.6 24.0
65 65 [127.35 { 12.99 ] 20.8 23.4 26.0 |
70 70 [118.25 | 12.06 | 2241 25.2 28.0
7> 75 [110.37 { 11.25 | 24.0 27.0 30.0 |
30 80 [103.147 | 10.55 ] 25.6 28.8 32.0
90 90 | 91.98 { 938 | 28.3 32.4 36.0 |
100 100 | 8278 | g.aa | 32.0 36.0 40.0 |
125 125 | 66.22 | 6.75 40.0 45.0 50.0 : ..
T30 50 | 25 T30 55T [ses | 180, 2950 Sro- 200 g5 3410
T75 175 | 44.30 { 182 | 56.0 ! < 7 63.0 ! 7 [7770.0 : F
200 200 | 4139 [ 422 | 64.0 72.0 30.0
225 225 3679 | 345 | 42.0 381.0 90.0 |
250 250 | 33.11 { 3.38 | 80.0 90.0 100.0
275 275 30.10 { 307 | 88.0 99.0 110.0 |
300 300 | 27.59 [ 231 | 96.0 108.0 120.0
350 350 | 23.65 { 241 )] 112.0 126.0 140.0 |
100 100 | 20.69 { 2.11 | 128.0 144.0 160.0
150 450 | 13.10 | 1.38 J 144.0 162.0 180.0 ]
500 500 | 16.56 [ 1.69 )| 160.0 180.0 200.0
[ TL 60 X 60 60 [198.61 { 20.25 | 19.2 21.6 21.0
70 | 70 [170.21 [ 17.36 | 224 25.2 28.0
30 80 (14896 | 15.19 | 25.6 28.8 ~ 32.0 | |
90| 90 (13241 { 13.50 | 28.3 32.4 36.0
[ 7100 100 [119.17 { 12.15 | 32.0 36.0 10.0 ]
125 125 | 9533 [ 972 | 40.0 15.0 50.0
I 150 | (150 | 7941 { g.10 | 48.0 534.0 60.0 ]
Ti5 175 | 68.10 { 6.94 36.0 63.0 —70.0
200 | 60 | 30 [200 | 59.58 E 6.08 % G0 310 20 0 0 j’ggz E
235 225 | 52.96 { 5.0 | 2.0 | 2085 rgie 1 1375 550 .
[ 230 250 | 17.67 { 1.36 | 80.0 90.0 100.0 ]
I 245 | 275 | 1333 { 4.42 | 88.0 99.0 110.0
[ 300 300 [ 39.72 { 4.05 | 96.0 103.0 120.0 |
330 | 350 | 3405 | 347 ) 112.0 126.0 110.0
[ 400 400 | 29.79 { 3.04 | 128.0 111.0 160.0 ]
430 | 450 | 2648 [ 270 ) 144.0 162.0 180.0
[ 500 | 500 | 2383 [ 243 ) 160.0 180.0 200.0
[T x 70 [217.86 [ 2222 ] 224 25.2 .
[ 80| 80 [190.63 { 1944 ] 25.6 23.3 32.0 |
90 | 90 [169.41 | 17.23 | 28.8 32.4 36.0
[ 100 (100 [152.30 { 15.55 | 32.0 36.0 100 ]
1235 | 125 [122.00 [ 12.44 ] 40.0 15.0 50.0
T 0 |sns e L LT wano (218 a0 500 eteo |
. - 8.89 - R -
200 200 | 76.25 E 738 | 610 | 1976 e 1 5598 g0 | 6220 )
225 225 | 67.78 [ ¢.91 | 72.0 81.0 90.0
[ 230 250 61.00 [ 622 | 80.0 90.0 100.0 |
275 | 275 | 5545 { 5.65 | 88.0 99.0 110.0
[ 300 300 [ 50.83 { 513 | 96.0 103.0 1200 y
350 350 | 43.57 { 4.44 ) 112.0 126.0 110.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / mm ) xDeflection (MM )

IN @i ) = 0.102Kgf £33 ) Hf(N) =3gExm (N /m) xEgEE (m)



) ) Free length x 25.6% Free length x 28.8% Free length x 32.0%
Outsig eI_nmd% Free | Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiametBiametdength Bk X 25.6% 100 77% | Emk* 288% 507k | mmk* 32.0% 307K M
= 52 HE | amE HERY Deflection Load Deflection Load Deflection Load g
ERE B faf ERE B fef E R B fef o
(mm )(mm )( mm }( N/ mmi) (kgf / mm jmm) N { kgf (mm) N { kgf (mmy N { kgf } v
T™ 8 x 10 10 [ 42,57 434} 2.6 2.9 3.2 85
13 15 | 28.38 { 289 |} 3.8 1.3 1.8 i
20 20 | 2128 2,17} 5.1 5.8 6.1 §
235 25 | 17.03 { 1.74 |} 6.4 .2 8.0 B
30 30 | 14.19y 145 |} 7.7 8.6 9.6
33 35 | 12.16{ 1.24|} 9.0 10.1 11.2
40 40 | 10.64 { 1.09 |} 10.2 107.9 11.5 122.6 12.8 137.3
45| 8 1 43 9.46 { 0.96 |} 11.5 {1 13.0 (12,5 1 114 {110 )
50 50 | 851 0.87 |} 12.3 T 144 |7 16.0 :
33 33 774 0.79 |} 14.1 15.8 17.6
60 60 7.09 { 0.72 |} 154 17.3 19.2
635 635 6.55 { 0.67 |} 16.6 18.7 20.8
70 70 6.08 { 0.62 |} 17.9 20.2 224
3 3 3.68 { 0.58 |} 19.2 21.6 24.0
80 80 3.32 { 0.54 |} 20.5 23.0 235.6
™ 10 x 20 20 | 30.64 { 3.12 |} 3.1 3.8 6.4
235 25 | 24.51 { 2.50|} 64 7.2 8.0
30 30 | 20.43 { 2.08 |} 7.7 8.6 9.6
33 33 | 17.51 { 179 |} 9.0 10.1 11.2
10 40 | 15.32¢ 1.56 |} 10.2 11.5 12.8
143 45 | 13.62¢ 1.39 |} 11.5 13.0 14.4
50| ol 5 [0 1226 1.25[} 128 1569 144 176.5| 16.0 196.1
33 a3 | 11.14 { 1.14 |} 14.1 { 16.0 |} 153.8 { 18.0 |} 17.6 { 20.0 |}
60 60 | 10.21 { 1.04 |} 154 17.3 19.2
63 63 943 { 0.96 |} 16.6 18.7 20.8
70 70 875 0.89 |} 17.9 20.2 224
3 3 8.17{ 0.83 |} 19.2 21.6 21.0
80 80 7.66 { 0.78 |} 20.5 23.0 25.6
90 90 6.81 { 0.69 |} 23.0 25.9 28.8
™ 12 x 20 20 44.27¢ 4.51 |} 3.1 3.8 6.4
235 25 | 35.42 { 3.61|} 64 7.2 8.0
30 30 | 29.51 { 3.01 |} 7.7 8.6 9.6
33 33 | 25.30 { 2.58|} 9.0 10.1 11.2
40 10 | 22.14 { 2.26 |} 10.2 11.5 12.8
43 45 | 19.68 { 2.01 |} 115 13.0 14.4
30 12 6 30 | 17914 1.81 |} 12.8 226 14.4 23535 16.0 281
33 33 | 16.10 { 1.64 |} 14.1 { 23,0 |} 15.8 { 26.0 |} 17.6 { 290 |}
60 60 1476 { 1.50 |} 15.4 17.3 19.2
635 63 | 13.62 { 1.39 |} 16.6 18.7 20.8
70 70 | 12.65 { 1.29 |} 17.9 20.2 224
3 75 | 11.81 { 1.20 |} 19.2 21.6 24.0
80 80 | 11.07¢ 1.13 |} 20.5 23.0 235.6
90 90 9.81 { 1.00 |} 23.0 25.9 28.8
IN = 0.102Kgf Load ( N ) = Spring Constant [N ADeflectionn )
IN 1) = 0.102Ksf %3 ) fufi( N ) SREE=g( N /AN ) fFgEE( )

28



) ) Free length x 25.6% Free length x 28.8% Free length x 32.0%
Outsig eI_nmd% Free| Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
" Model DiametBiametdength " Bek* 256% 100 7% | mik> 28.8% 507k | mak* 320% 30 AR
g @ = SNE | e | amk REEH Deflection Load Defl:;:;on L;:;? De;:g;)n I:::;i
%g}g_" (mm )( mm )( mm )( N/ mm:) ( kgf / mm ()Ehﬁﬁn?) Nﬁ{ﬁkgf (Efﬁm) NJ{nkgf (iﬁm) NJ{nkgf)
s T™ 14 x 25 25 | 49.64{ 4186 |} 6.4 7.2 8.0
) 30 30| 39.70 { 405} 7.7 3.6 9.6
g 35 35| 34.03( 347|} 9.0 10.1 11.2
% 10 40 | 2997 3.04 |} 10.2 11.5 12.8
45 43 | 26474 270 |} 11.5 13.0 14.4
30 30 | 23.82¢ 243 |} 128 14.4 16.0
33 14l % 33 | 21.65{ 2.21 |} 14.1 304 15.8 | 343 17.6 383
60 60 | 1985 2.02 |} 15.4 { 31.0 |} 17.3 { 35.0 |} 192 { 39.1 |}
65 63 | 18.32{ 1.87 |} 16.6 18.7 20.8
70 70 | 19.01{ 1.73 |} 17.9 20.2 22.4
5 75 | 1588 1.62|) 19.2 21.6 24.0
80 80 | 14.89¢ 1.52 |} 20.5 23.0 25.6
90 90 | 13.234 1.35 |} 23.0 25.9 28.8
100 100| 11.91 4 1.21 |} 25.6 28.8 32.0
T™ 16 x 25 25| 6264 6.39|) 6.4 7.2 8.0
30 30 | 52.20 4 532 |} 7.7 8.6 9.6
33 33 | 4494 4.56 |} 9-0 10.1 11.2
10 40 | 39.15 3.99 |} 10.2 11.5 12.8
145 43 | 34.80¢ 3.55 |} 11.5 13.0 14.4
30 30 | 31.32¢ 3.19 |} 12.8 14.4 16.0
33 33 | 2847 290 |} 14.1 15.8 17.6
402 —— i 451 ——— 300
60| 16 | 8 | 60 | 26.10{ 266 |} 15.4 { aro 17.3 [ 16.0 |3 19.2 {510 )
65 65 | 24.09( 2.46 |} 16.6 R T X |7 208 :
70 70 | 2237 228 |} 17.9 20.2 224
75 75| 2088 2.13 |} 19.2 21.6 24.0
80 80 | 19.57 2.00 |} 20.5 23.0 25.6
90 90 | 17404 1.77 |} 23.0 25.9 28.8
100 100 15.66{ 1.60 |} 25.6 28.8 32.0
125 125 12.53{ 1.28 |} 32.0 36.0 10.0
T™ 18 % 25 25 | 79.03{ 8.06 |} 64 7.2 8.0
30 30 | 65.86{ ¢6.72 |} 7.7 8.6 9.6
335 33 | 53645 576 |} 9-0 10.1 11.2
10 40 | 49.39 5.04 |} 10.2 11.5 12.8
145 43 | 4390 4.48 |} 11.5 13.0 14.4
30 30 | 3951 4.03 |} 12.8 14.4 16.0
33 33 | 35.92¢ 3.66 |} 14.1 510 15.8 569 17.6 637
60| 18 | 9 | 60| 3293 336 |} 154 [ 52.0 13 17.3 [ 38.0 19.2 [ 65.0 |}
65 65| 30.10 ( 3.10 |} 16.6 AR T X 7 208 :
70 70 | 28.22( 288 |} 17.9 20.2 2241
5 75 | 26.34 2.69 |} 19.2 21.6 24.0
80 80 | 24.790{ 2.52 () 20.5 23.0 25.6
90 90 | 2195 2.24 |} 23.0 25.9 28.8
100 100| 19.76 { 2.01 |} 25.6 28.8 32.0
125 125| 15.81{ 1.61 |} 32.0 36.0 40.0
IN = 0.102Kgf Load ( N ) = Spring Constant (0N XDeflection )
IN £1471) = 0.102Ksf %5 ) HR(N) SBEZH(N AN FEgpE(m)
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IN 417 ) = 0.102Kgf %5 )

fua( N ) Segms N M) rEggE( )

S o3¢ R
joajqeL

eIyl spuepuers

Free length x 25.6% Free length x 28.8% Free length x 32.0%
Outsig eI_nsid% Free| Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiametBiametdength " BHEKX 25.6% 100Kk | BEK* 288% 507K | Bmk> 320% 307K
FiT =1 52 m2 | BEk HERH Deflection Load Deflection Load Deflection Load
= 7] 3 bt 7] 3 bt EAE bt
(mm )( mm )( mm (N/mm)(kgf/rrm()mm) N { kgf (mm) N { kgf (mm ) N { kof }
T™ 20 x 235 23 | 98.06{ 10.00/) 6.4 7.2 8.0
30 30 | 81.71 { 8.33 |} 1.7 8.6 9.6
35 33 | 790.04 714} 9.0 10.1 11.2
40 10 | 61.28 { 6.25 |} 10.2 11.5 12.8
45 43 | 34.48 { 5.53 |} 11.5 13.0 14.4
30 30 | 49.03{ 5.00 ) 12.8 14.4 16.0
11 33 | 44.57{ 4.54 |} 14.1 15.8 17.6
60 20| 10 60 | 10.86{ 4,17 |} 154 628 17.3 706 19.2 7835
63 63 | 37.71 { 3.85 |} 16.6 { 64.0 |} 18.7 { 72.0 |} 20.8 { 80.0
70 70 | 35.02( 357 |) 17.9 20.2 221
> 95| 32.69( 3.33 ) 19.2 21.6 24.0
80 30 | 30.64 312 |} 20.5 23.0 25.6
90 90 | 279.24 4 278 |} 23.0 25.9 28.8
100 100| 24.51{ 2.50 |} 25.6 28.8 32.0
125 125] 19.61{ 200 |} 32.0 36.0 10.0
150 150| 16.34{ 1.67 |} 38.4 13.2 18.0
T™ 22 X 25 25 118.47{ 12.08| } 6.4 7.2 8.0
30 30 | 98.93 10.07|) 7.7 8.6 9.6
33 35 | 84.62 .63 |} 9-0 10.1 11.2
40 40 | 74.05¢ 7.55|) 10.2 11.5 12.8
43 13 [ 65.82 { 6.71 |} 11.5 13.0 14.4
20 30 | 59.241 ¢.04 ) 12.8 11.4 16.0
33 33 | 33.85{ 5.49 |} 14.1 15.8 17.6
60 22 | 11 60 | 19.36 ¢ 503 |} 15.4 765 17.3 853 19.2 951
635 63 | 45.57{ 1.65|) 16.6 { 78.0 |} 18.7 { 87.0 |} 20.8 { 97.0
70 90 | 42314 4.31 |} 17.9 20.2 221
3 73 | 3949 4.03 ) 19.2 21.6 24.0
80 30 | 37.02¢ 378 |} 20.5 23.0 25.6
90 90 | 3291 3.36 |} 23.0 25.9 28.8
100 100| 29.62( 3.02 |} 25.6 28.8 32.0
125 125| 23.69({ 242 |) 32.0 36.0 10.0
150 150| 19.75( 201 |} 38.4 13.2 18.0
™ 235 % 25 235 [152.50 15.55|) 6.4 7.2 8.0
| 30 30 [127.08( 12.96|) 7.7 8.6 9.6
33 33 [108.93 11.11/)} 9.0 10.1 11.2
40 140 | 95.31 { 9.72 |} 10.2 11.5 12.8
45 45 | 84.72 { 8.64 |} 11.5 13.0 14.4
30 30 | 76.25 { 7.78 |} 12.8 14.4 16.0
35 55 | 693277 707 ) 14.1 15.8 17.6
60 60 | 63.514 { 6.48 |} 154 17.3 19.2
65 25 | 12.5 63 | 58.65{ 598 |} 16.6 981 18.7 . 1.098| 20.8 : 1.226
70 70 54.46{ 3.55 |} 17.9 { 100.0| }20.2 { 112.0 }22.4 { 125.0
75 75 | 50.83 { 5.18 |} 19.2 21.6 24.0
80 80 | 17.66{ 1.86 |} 20.5 23.0 25.6
90 90 | 42.36{ 4.32 |} 23.0 25.9 28.8
100 100| 38.13{ 3.89 |} 25.6 28.8 32.0
125 125] 30.50 { 3.11 [} 32.0 36.0 10.0
150 150 25.42 { 2.539 |} 38.4 43.2 48.0
175 173| 21.79{ 222 |} 44.8 30.4 26.0
200 200] 1906 1.9} 51.2 57.6 61.0
IN = 0.102Kgf Load ( N ) = Spring Constant (0N XDeflectionn )
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IN 417 ) = 0.102Kgf %5 )

Free length x 25.6% Free length x 28.8% Free length x 32.0%
Outsig eI_nsid% Free| Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiametBiametdengtt] " Bk ™ 256% 100K | Bk 28.8% 507K | mmk* 320% 307K
FiT =1 52 m2 | BEk HERY Deflection Load Deflection Load Deflection Load
= Jidiy bt EAE bt EAE bt
(mm )(mm )( mm ) ( N/ mm:) (kgf / mm jmm) N { kgf (mmy N { kgf (mm) N { kgf }
T™ 27 X 25 25 |178.47{ 18.20/) 6.4 7.2 8.0
| 30 30 [148.93 1 15.17]) 7.7 8.6 9.6
30 35 [1279.48{ 13.00/} 9-0 10.1 11.2
10 40 [111.55¢ 11.37|) 10.2 11.5 12.8
43 43 | 99.15 10.11|} 11.5 13.0 14.4
— 30| 50 [ 8921 9.10 ) 12.3 14.4 16.0
33 33 | 81.12¢1 g.27 |} 14.1 15.8 17.6
60 60 7436 758 ) 154 17.3 19.2
‘ﬁﬁ' 27 | 13.5 63 | 68.64 700/} 16.6 : 1.147| 18.7 | 1.285| 20.8 | 1.132
70 90 | 63.941 6.50 |} 17.9 { 117.0 }20.2 | 131.0 }22.4 { 146.0| }
> 73 | 3949 6.07 |) 19.2 21.6 24.0
[ 80 80 | 55.97 569 |} 20.5 23.0 25.6
90| 90 | 19.58{ 5.06 |} 23.0 25.9 28.8
[ 100] 100| 44.62 1 4.55 |} 25.6 28.8 32.0
123 125 3569 ( 3.64 ) 32.0 36.0 10.0
[ 150 150 29.75 { 3.03 |} 384 13.2 18.0
175 175] 25.50{ 2.60 |} 11.8 30.4 36.0
[ 200 200 2231 227 |} 51.2 57.6 64.0
T™ 3 25 [219.31{ 22.36|} 6.4 7.2 8.0
I 30 30 [182.95 (1 18.64|} 7.7 8.6 9.6
39 33 [1536.65 15.97/) 9.0 10.1 1.2
[ 407 40 [137.07{ 13.98] ) 10.2 11.5 2.3
135 45 [121.84( 12.42[} 11.5 13.0 14.4
[ 30 30 [109.65 ¢ 11.18|}) 12.8 14.4 16.0
151 33 | 99.68{ 10.16/} 14.1 15.8 7.6
60 60 | 91.38¢ 932 ) 154 17.3 19.2
I 65 30 | 15 65 | 84.35¢ .60 |} 16.6 | 1.412| 18.7 : 1.379 208 1.765
[ 70 40 | 78.32 7 7.99 |} 17.9 { 144.0 }20.2 { 161.0| }514 { 180.0] }
> 5| 93.10{ 7.45 |} 19.2 21.6 -
[ 80 30 | 68.53( 6.99 |} 20.5 23.0 23.6
I 90 90 60.927( ¢.21 |} 23.0 25.9 28.3
[ 100 100] 54.83 ¢ 5.59 |} 25.6 28.8 32.0
I 123 125] 43.86 { 4.47 [} 32.0 36.0 10.0
[ 130] 150 36.55{ 3.73 |} 38.4 13.2 18.0
173 175 31.33( 3.19 ) 148 50.4 56.0
[ 200 200] 2741 230 |} 51.2 57.6 61.0
[T™M 33 x4 40 [187.50 19.12|) 10.2 11.5 12.
a5 45 [166.67{ 17.00[} 11.5 13.0 14.4
30| 30 | 150.00 7 15.30]} 12.8 14.14 16.0
11 33 [136.36{ 13.91|) 14.1 15.8 17.6
I 60 GO | 125.00{ 12.75/} 15.4 17.3 19.2
[ 65 65 (115387 11.77] ) 16.6 18.7 20.3
70| . . . 2241
75| 33 17.5_315r :317).11)“ 13133 ; :;.g : 1.912 g‘:.i 2-160 —5775 22’1207
[ 80 B0 9395 9.56 |} 205\ 1930555 ( 22035 ( 2449}
[ 90 790 8333 8.50 ) 23.0 25.9 23.8
I 100 100 753.00( 765} 25.6 28.8 32.0
125 60.00{ ¢.12 |} 32.0 36.0 10.0
I 130] 1530] 50.00 ! 510 |} 38.4 143.2 18.0
175 175] 142.86( 4.37 |} 44.8 30.4 36.0
[ 200 200 37.50{ 3.32 ) 51.2 57.6 61.0
IN = 0.102Kgf Load ( N ) = Spring Constant (NN XDeflection )

fua( N ) Segms N M) rEggE( )



Free length x 25.6% Free length x 28.8% Free length x 32.0%
Outsig eI_nsid% Free| Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model DiametBiametdengtt] " Bk ™ 256% 100K | Bk 28.8% 507K | mmk* 320% 307K
FiT =1 A2 | mR | amk REEH Deflection Load Deflection Load Deflection Load
= ; R 7 R 7 R 7
(mm )( mm )( mm (N/mmg)(kgf/rrm()mm) N { kgf (mm) N { kgf (mm ) N { kof }
T™M 40 X 40 10 | 244.79] 24.96|} 10.2 11.5 12.8
15 45 | 217.58{ 22.19|) 11.5 13.0 14.4
30 50 | 195.83( 19.97]) 12.8 11.1 16.0
35 55 | 178.03( 18.15 ) 14.1 15.8 17.6
I 60 60 [ 163.19{ 16.64[} 15.14 17.3 19.2
[ 65 63 | 150.64{ 15.36|) 16.6 18.7 20.3
I 40| 70 [ 139.88{ 14.26]) 17.9 20.2 2214
(] 75 | 130.56( 13.31]) 19.2 21.6 24.0
‘ﬁﬁr 30 122.4Q{ 12.48[ ) 20.5 2.510 23.0 2.820 23.6 3.140
90| 40 | 20 | 90 | 108.80{ 11.09|} 23.0 : 25.9 28.3 ( 3202
T00 T00] 97.92( 998} 256 . 2060 g3 | 287.67I330 :
123 125 78.33( 7.99 |} 32.0 36.0 40.0
[ 130 130] 65.28( 6.66 |} 38.4 43.2 18.0
175 173] 55.95{ 5.71|) 44.8 30.4 56.0
200 200) 148.967 4.99 |} 51.2 27.6 61.0
[ 223 225 43.52( 1.44 ) 516 61.3 72.0
230 250 39.17{ 3.99 |} 61.0 72.0 30.0
[ 245 275 35.61{ 3.63 70.4 79.2 83.0
[ 300 300 32.64( 3.33 |} 76.8 86.14 96.0
[T™M 30 x5 50 [ 306.25{ 31.23]) 12.8 11.4 16.
35 55 | 27841 25.39] ) 14.1 5.8 7.6
[ 60 60 [ 255.21{ 26.02]} 151 17.3 19.2
63 ng 21.02]! 16.6 18.7 20.3
[ 70| 70 | 218.75{ 22.31|} 17.9 20.2 22.1
5 75 | 201.14( 20.32] ) 192 21.6 24.0
30 80 [ 191.141{ 19.52[} 20.5 23.0 25.6
I 90 90 [ 170.14{ 17.35/) 23.0 25.9 283
[ 100 _ | o5 [TOO[T53.T3( 15.61]} 25.6_ 3.920 283 4.410[ 320 1.900
123 [ 125] 122.56] 12.49]} 32.0 { 399.7 136.0 { 119.7 10-0 { 199.7
[ 130] 150] 102.08{ 10.41]} 38.4 43.2 .
175 1753| 87.50( g.92 |} 14.8 30.4 56.0
[ 200 200 76.56{ 7.31 ) 51.2 57.6 61.0
[ 225 2253| 63.06{ ¢.94|) 57.6 64.8 2.0
[ 230 250 61.25{ ¢.25 ) 61.0 72.0 30.0
275 275 55.68( 5.68 |} 404 79.2 88.0
[ 300 300 51.04{ 520 |) 76.8 86.1 96.0
[ 3350 3530| 43.75({ 4.46 |) 89.6 100.3 112.0
[T™ X 60 | 367.48{ 37.47|) 15.1 17.3 .
[~ 70 70 [ 314.93( 32.12[) 17.9 20.2 22.1
30 80 | 275.61{ 28.10/) 205 23.0 25.6
90 90 | 211.98( 21.98[} 23.0 25.9 283
[ 100 100] 22019 2218} 25.6 28.8 32.0
23 125 176.35( 17.99] )} 32.0 36.0 10.0
[ 130] 60 | 30 150 146.99({ 11.99|)} 38.4_ 5.640[ 432 6.350 48.0 : 7.060
175 175] 125.99( 12.85]) 11.8 575.1] 1304 { 647.5 36.0 { 719.9
[ 200 200] 110.24] 11.24]) 51.2 57.6 61.0
I 227 225 97.99( 9.99 [} 57.6 64.8 2.0
[ 230 250 88.19( 3.99 |} 64.0 72.0 $0.0
243 275 80.18( g.18 |} 104 79.2 380
[ 300 300] 73.50{ 7.49 ) 76.8 86.4 96.0
[ 330 350 63.00({ .42 ) 896 100.3 112.0

IN = 0.102Kgi

IN 417 ) = 0.102Kgf %5 )

Load ( N ) = Spring Constant (0N XDeflectionn )

fua( N ) Segms N M) rEggE( )
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joajqeL

eIyl spuepuers
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Free length x 25.6% Free length x 28.8% Free length x 32.0%
Bpring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
S - BEKX* 256% 100 A% | Bk > 28.8% 507K | @ik 320% 307K
o= 12 3 Bk BREEW Deflection Load Deflection Load Deflection Load
=7 : EaR P EaR P EaR a
(mm )( mm )( mm (N/mm;)(kgf/rrm()mm) N { kgf (mm) N { kgf (mmy N { kgf }
T™M 70 X 70 70 | 379.4G 33.69| }17.9 20.2 22.1
80 80 | 332.0% 33.86 }20.5 23.0 235.6
90 90 | 295.14 30.10 }23.0 25.9 28.8
100 100| 265.6F 27.09| }23.6 28.8 32.0
1235 125| 212.50 21.67| }32.0 36.0 10.0
150 150| 177.0 38.14 13.2 18.0
ﬂ:{ L 6.800 7.650 8.500
175 70 | 38.5| 175| 151.99 15.48 }44.8 . 30.4 . 36.0
200 200| 132.31 13.54| }531.2 { 69341576 { 780-153G1o { 8063
225 225| 118.06) 12.04| }57.6 64.8 2.0
250 250 106.25 10.83 164.0 2.0 80.0
2735 2795| 96.59{ 9.85|) 70.4 79.2 88.0
300 300, 33.54( 9.03 |} 76.3 86.4 96.0
350 350 75.89( 7.74|) 89.6 100.3 112.0
IN = 0.102Kgf Load ( N ) = Spring Constant (NN XDeflection )
IN 411 ) = 0.102Kgf i3 ) fufi( N ) SRgEms( N /An) fEgEE( )

—



Free length x 19.2%

Free length x 21.6%

Free length x 24.0%

Outside Insidg Free |  Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Model Diamei&diameietength BEE X 192% 100 & | @mk X 216% 50 Fx | mmk X 24.0% 30 Ak
= p HEEE Deflection Load Deflection Load Deflection Load
a 5 hE | ME ) BEK ERE Y] ERE Y] ERE X
(mm ) (mm ) (mm) (N/mmj (kgf/ mm)cmm) N { kgf }| (mm) N { kgf }| (mm) N { kof }
10 | 8625 ggo0 |} 1.9 2.2 2.4
153 | 37.50 { 586 |} 2.9 3.2 3.6
20 | 43.13 { 440 } 3.8 1.3 4.8
25 25 | 34.50 { 3.52 } 4.8 3.4 6.0
30 30 | 2895 293 |} 3.8 6.5 7.2
33 33 | 24.64 3 251 |} 6.7 7.6 8.4
40 40 | 21.56 { 220 |} 7.7 166.7 8.6 186.3 9.6 206
43 8 1 43 19.17 { 1.95 |} 8.6 { 17.0 9.7 { 19.0 ) 10.8 {210
50 50 | 17.25 { 1.76 |} 9.6 : 10.8 12,0 :
33 33 15.68 { 1.60 |} 10.6 11.9 13.2
60 60 14.38 { 1.47 |} 113 13.0 14.4
635 63 13.279 { 1.35 |} 12.5 14.0 15.6
70 70 12.32 { 1.26 |} 134 135.1 16.8
3 5 11.50 { 1.17 |} 144 16.2 18.0
80 80 1098 { 1.10 |} 154 17.3 19.2
TH 10 x20 20 | 61.34 { 6.26 [} 3.8 4.3 1.8
25 25 | 49.07 { 5.00 } 4.8 3.4 6.0
30 30 | 40.90 { 417 [} 3.8 6.5 .2
33 33 | 35.05 { 3.57 |} 6.7 7.6 8.4
40 40 | 30.67 { 313 |} 7.7 8.6 9.6
143 45 | 2726 { 278 |} 8.6 9.7 10.8
30 10 5 30 | 2454 250 |} 9.6 235 10.8 265 12.0 294
33 33 | 2231 4 227 |} 10.6 { 24.0 11.9 { 27.0 |} 13.2 { 30.0
60 60 | 20.45 { 2,09 } 115 13.0 14.4
635 63 18.87 { 1.92 |} 125 14.0 15.6
70 70 17.53 { 1.79 |} 134 15.1 16.8
3 3 16.36 { 1.67 |} 144 16.2 18.0
80 80 15.34 { 1.56 |} 15.4 17.3 19.2
90 90 13.63 { 1.39 |} 17.3 19.4 21.6
TH 12 x 20 20 | 86.34{ g.go |} 3.8 4.3 4.8
25 25 | 6907 704 |} 4.8 3.4 6.0
30 30 | 5756 { 587 |} 3.8 6.5 7.2
33 353 | 49.34 { 5.03 |} 6.7 7.6 8.4
10 40 | 43.17 { 440 |} 7.7 8.6 9.6
43 45 | 38.37 { 3.91 |} 8.6 9.7 10.8
20 12 6 30 | 34.54 { 3.52 } 9.6 333 10.8 373 12.0 122
33 33 31.40 { 3.20 |} 10.6 { 34.0 11.9 { 38.0 |} 13.2 { 43.0
60 60 | 28.78 { 293 [} 115 13.0 14.4
635 65 | 26.57 { 271 } 125 14.0 15.6
70 70 | 24.67 { 2.52 |} 134 15.1 16.8
73 73 | 23.02 { 2.35 [} 144 16.2 18.0
80 80 | 21.59 { 2.20 } 154 17.3 19.2
90 90 19.19 { 1.96 [} 17.3 19.4 21.6

IN = 0.102Kgf

IN &8 ) = 0.102Kgtf(s )

Load ( N ) = Spring Constant ( N / " ) xDeflection N1 )

H (N ) =3@m( N /M) g m)
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. . Freelength x 19.2% Free length x 21.6% Free length x 24.0%
Outside Insidg Free |  Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Diamei&diameietength . A 19.2% 100 7K Bk 21.6% 50 A Bk 24.0% 30 FR
12 mE | BmE Deflection Load Deflection Load Deflection Load
(mm ) ( mm ) ( mm) (N/ mm) (kgf/ mn )(Eh%ﬁn?) Nﬁ{ﬁkgf) (Eh?\ﬁn?) Nﬁ{ﬁkgf) (En%ﬁn?) Nﬁ{ﬁkgf)
235 96.30 { 9.82 |} 1.8 3.4 6.0
30 | 80.25{ g8 |} 3.8 6.3 7.2
33 68.78 { 7.01 |} 6.7 7.6 8.4
40 | 60.19 { 6.14 |} .7 8.6 9.6
143 143 33.530 { 5.46 |} 8.6 9.7 10.8
30 30 | 48.15 { 4.91 |} 9.6 10.8 12.0
33 14 . 33 43.797 { 4.46 |} 10.6 1461 11.9 320 13.2 379
60 60 | 40.12 { 109 |} 11.5 { 47.0 13.0 { 53.0 144 { 59.0
635 63 37.04 { 3.78 |} 125 14.0 15.6
70 70 34.39 { 3.51 |} 13.4 135.1 16.8
3 3 32.10 { 3.27 |} 11.4 16.2 18.0
80 80 30.09 { 3.07 |} 15.4 17.3 19.2
90 90 26.75 { 273 |} 179.3 19.4 21.6
100 100 | 24.07 { 2.45 |} 19.2 21.6 24.0
TH 16 X 25 25 |125.37 12,78 | } 1.8 3.4 6.0
30 30 (104.48 10.65|} 3.8 6.5 7.2
33 33 89.55 { 9.13 |} 6.7 7.6 8.4
10 10 78.36 { 7.99 |} .7 8.6 9.6
43 143 69.65 { 7.10 |} 8.6 9.7 10.8
20 30 | 62.69 { 6.39 |} 9.6 10.8 12.0
33 33 36.99 { 581 |} 10.6 11.9 13.2
608 677 733
60 | 16 8 60 32.24 { 5.33 |} 11.5 © 62.0 13.0  69.0 14.4 7.0
65 65 | 4822 { 192 [} 125 * 7 14.0 1 T 156 + °7
70 70 | 44.78 { 4.57 |} 13.4 15.1 16.8
3 5 41.79 { 4.26 |} 144 16.2 18.0
80 80 39.18 { 4.00 |} 154 17.3 19.2
90 90 34.83 { 3.55 |} 17.3 19.4 21.6
100 100| 31.34 { 3.20 |} 19.2 21.6 214.0
125 125 | 25.07 { 2.56 |} 24.0 27.0 30.0
TH 18 x 235 25 (15796 16.11|} 4.8 3.4 6.0
30 30 |131.64: 13.42|} 3.8 6.5 .2
33 353 |[112.83 11.51|} 6.7 7.6 8.4
40 10 98.73 10.07 | } .9 8.6 9.6
143 1435 87.76 { 8.95 |} 8.6 9.7 10.8
30 30 78.98 { 8.05 |} 9.6 10.8 12.0
33 33 71.80 { 7.32 |} 10.6 765 11.9 853 13.2 951
60| 18 9 60 | 65.82 { 6.71 |} 11.5  =5.0 13.0 . 87.0 14.4 { 97.0
635 63 60.75 { 6.20 |} 12.5 t - 14.0 - 15.6 )
70 70 36.42 { 575 |} 134 135.1 16.8
3 3 32.65 { 5.37 |} 14.14 16.2 18.0
80 80 | 49.36 { 5.03 [} 154 17.3 19.2
90 90 | 43.88 { 4.47 |} 17.3 19.4 21.6
100 100| 39.49 { 4.03 |} 19.2 21.6 24.0
125 125 | 31.59 { 3.22 |} 24.0 27.0 30.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / nn ) XDeflection N1 )

IN i ) = 0.102Kgf(s )

G (N ) =3 mm( N /) pgpg(m )
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IN 17 ) = 0.102Kgfr( )

f (N ) =3gxm( N /M) L)

. . Freelength x 19.2% Free length x 21.6% Free length x 24.0%
Outside Insidg Free |  Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Diamef{é&diameietength . ggﬁg".'lg.Z% 100 7R am&fﬂ.&% 50 7R éﬁa&fzm% 30 7R
(mm ) ( mm ) ( mm) (N/mmj (kgf/ mm ) mm) N { kgf }| (mm) N { kgf }| (mm) N { kgf }
25 [196.11{ 20.00|} 4.3 54 6.0
30 [163.43] 16.66]} 3.8 635 7.2
35 [ 140.08{ 14.28|} 6.7 7.6 8.1
10 [122.57] 12.50]} 7.7 8.6 9.6
135 45 [ 108.95] 11.11|} 8.6 9.7 10.8
50 50 | 98.06{ 10.00]} 9.6  10.3 12.0
35 55 | 89.14{ 9.09 |} 106 11.9 13.2
60| 0| 1o [ OO BL7T {333 ) TT.5 911 13.0 | 1.059 [ 144  1.177
6> 63 75343 { 7.69 |} 12.5 { 96.0 |} 14.0 { 108.0 }15.6 { B0.0
70 70 [ 70.01{ 7.14 |} 134 15.1 16.3
7> 75 | 65.37{ 6.67 |} 141 T 16.2 18.0
80 80 [ 61.28{ 6.25 |} 154 T 17.3 | 19.2
90 90 | 51448 555 |} 17.3 19.1 21.6
100 100 49.03{ 5.00 |} 192 21.6 21.0
123 125 39.22{ 4.00 |} 24.0 T 27.0 30.0
150 150 32.69{ 3.33 |} 2838 324 36.0
TH 22 x 25 25 [236.11{ 21.08|) 4.8 5.4 6.0
[ 30 30 [ 196.76] 20.06|} 5.8 6.5 7.2
35 35 [168.65] 17.20]} 6.7 7.6 841
10 40 [147.57] 15.05]} 7.7 8.6 9.6
15 45 | 131.17{ 13.38]} 8.6 9.7 T 103
50 50 [ 113.06] 12.04|} 96 103 12,0
33 35 | 107.32] 10.91]} 10.6 T IL9 T 132
60 ,, | ;4 (S0 9838 10.03]} 115 1138 [ 13.0 1.275 [ 141 1.422
65 65 | 90.81 { 9.26 |} 12.5 { 116.0] } 11.0 { 130.0] } 15.6 { 145.0
70 70 | 8433 { 8.60 [} 131 15.1 16.3
75 75 | 48.40 { 3.03 |} 144 16.2 T 18.0
80 80 [ 7378 { 752 |} 154 T 17.3 19.2
90 90 | 65.59{ 6.69 |} 14.3 9.4 21.6
100 100 59.03{ 6.02 |} 19.2 21.6 T 24.0
125 125 47.227( 1.82 |} 240 T~ 27.0  30.0
150 150 3935 4.01 |} 28.8 324 36.0
T 23 X 25 [306.85] 31.29|) 4. 54 6.0
[ 30 30 [255.71{ 26.08]} 3.3 635 7.2
33 35 |219.18] 22.35]) 6.7 7.6 84
10 40 [ 191.78{ 19.56|) -7 T 8.6 9.6
13 A5 [170.47] 17.38]] 8.6 T 97 T 108
[ 30 50 [153.43] 1565]) 9 103 T 12.0
35 55 | 139.48{ 14.22]} 10.6 1.9 13.2
[ 60 60 [127.85{ 13.04]} TL.5 130 1441
65| o5 | 12,5 03 | 118.02{ 12,03} 125 | 1471 T4.0 1657 156 1834
70 70 [109.59{ 11.18]} 13.4 { 150.0] } I5.1 { 169.0] } 16.8 { 187.0
75 75 | 102.28] 10.43 ]} 141 16.2  18.0
80 80 | 95.39( 9.78 |} 154 T 14.3 192
I 90 90 | 85.24{ 8.69 |} 17.3 19.1 T 21.6
[ 100 100 7641 7.82 |} 19.2 ~ 21.6 T 21.0
I 125 125| 61.37{ 6.26 |} 24.0 — 27.0 30.0
150 150 51.14{ 5.22 |} 283 3241 36.0
175 175 43.81{ 4.47 |} 33.6 T 37.8 420
200 200 38.36{ 3.91 [} 384 T 432 T 48.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / " ) xDeflection N1 )
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. . Free length x 19.2% Free length x 21.6% Free length x 24.0%
Outside Insidg Free |  Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Diamef{é&diameietength BEE X 192% 100 7R | Eek X 216% 50 AR | Eemk X 24.0% 30 FX
12 mE | BmE FRERH Deflection Load Deflection Load Deflection Load
ER i) ER & i) Ef R s
(mm ) ( mm ) ( mm ) (N/mmj (kgf/ mm ) mm) N { kgf }| (mm) N { kgf }| (mm) N { kgf }
25 [357.78] 36.48|) 1.8 54 6.0
T30 [298.15! 30.40|] 5.8 6.3 4.2
35 [255.56; 26.06|] 6.7 7.6 8.4
A0 [223.61] 2280 -4 8.6 9.6
13 19877 20.27|) 8.6 T 9.7 | 108
50 50 [178.89. 18.21|} 96 T 103 T 12.0
35 55 | 162.63] 16.58 ) 10.6 1.9 13.2
[ 60 60 [ 1149.07. 1520} 11.5 130 | 111
[ 85 .| 3.5 87 13761 14.03]} 125 1716 | T1.0 1932 15.6 @ 2.150
— 40 | 70 [127.787 13.03]) I34 { 175.0] } I5.1 { 197.0] } 16.3 { 219.2
75 75 | 119.26] 12.16 ]} 144 T 16.2 ~ 18.0
[ 80 B0 (11131 1140} 154 17.3  19.2
90 90 | 99387 10.13|) 17.3 19  21.6
[ 100 100 39.44{ 9.12 |} 19.2 ~ 21.6 T 21.0
[ 123 1253 | 71.56 { 7.30 |} 24.0 ~ 27.0  30.0
[ 150 150 59.63{ 6.08 |} 28.3 T 324 ~ 36.0
173 75| 3101 521 |} 33.6 BELE D 420
[ 200 200 41727 4.56 |} 38.4 432  48.0
TH X 25 [440.74; 14.91|} 4. 3.4 6.0
[ 30 30 [367.28] 37.45|) 58 6.5 12
35 35 31481 32.10|) 6.7 T 7.6 84
[ 40 40 [275.46] 28.09|) -4 8.6 9.6
13 15 [211.86] 21.97]) 8.6 97 10.3
[ 30 50 [ 220.37{ 22.47|; 96 10.3 T 12.0
35 55 | 200.31] 20.43 ] 10.6 119 T 13.2°
[ 60 60 [183.61; 18.73]} I1.5 13.0 114
[ &5 30 | 13 635 | 169.527 17.29|} 12.5 | 2.120 [ 14.0  2.380 | 15.6 2.648
[~ 40| 40 [ 157.41{ 16.05|} 134 { 216.2 } 15.1 { 2427} 16.3 { 270.0
73 75 [ 14691 14.98]) 114 T 16.2 13.0
[ 30 80 [137.73] 14.04]} 154 17.3 T 19.2
I 90 90 [ 122437 1248} 17.3 BRLER T 21.6
[ 100 TT00 [ T10.19] 11.24]} 19.2 T 21.6 T 210
I 123 125 38.15 { 83.99 |} 240 — 27.0 30.0
[ 130 150 73.46 { 7.49 |} 28.8 32 ~ 36.0
75 75| 6296 6.42 |} 33.6 BELE D 420
[ 200 200 55.09 [ 5.62 |} 38.4 432 — 48.0
TH | 10 [375.00. 3824} 7.7 8.6 9.6
15 15 [333.33] 33.99]] 8.6 9.7 103
I 30 50 [300.00] 30.59|} 9.6 10.3 12,0
35 35 [272.73] 27.81|) 10.6 T IL9 T 13.27
I 60 60 [250.00] 2549 113 T 13.0 111
[ 63 63 [230.77; 23.53|) 12.3 — 14.0 T 15.6
— 40| 70 [ 214.29] 2185} 134 2870 1 3040 L1983 5600
75 | 35 | 17.5 75 [200.00] 20.39[} 111 ", 7_‘ 162 . g 150 ( 367.1
80 80 [187.50] 19.12]) 154 T3 A9 :
[ 90 90 [166.67! 17.00|) I7.3 194 T 21.6
I 7100 T00[150.00{ 15.30] ) 192 — 21.6 210
[ 123 125 120.00] 12.24|} 240 — 27.0 ~ 30.0
[ 150 150 100.00{ 10.20 | } 28.3 T 32  36.0
173 143 8571 8.4 |} 33.6 BEEE — 42.0
[ 200 200 75.00 { 7.65 |} 384 T A3.2  48.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / " ) xDeflection N1 )

IN 17 ) = 0.102Kgfr( )

f (N ) =3gxm( N /M) L)




. . Freelength x 19.2% Free length x 21.6% Free length x 24.0%
Outside Insidg Free |  Spring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
Diamef{é&diameietength BEE X 192% 100 7R | Eek X 216% 50 AR | @@k X 24.0% 30 FK
12 mE | BmE HERH Deflection Load Deflection Load Deflection Load
Ef R i) Ef R s 4R ko)
(mm ) ( mm ) ( mm ) (N/mmj (kgf/ mm ) mm) N { kgf }| (mm) N { kgf }| (mm) N { kgf }
40 [ 190.71] 50.04|} 7.7 8.6 9.6 5
15 [ 436.21. 14.48|) 8.6 T 9.7 T 10.3 i
30 | 39259 10.03|; 9.6 10.3 T 12.0 |
33 | 356.90] 36.39 |} 10.G B 13.2
60 | 327.16] 33.36|) I1.5 - 13.0 14.4
65 63 | 301.99. 30.749 ]} 12.5 T 14.0 15.6
70 | 70 [ 280.12] 28.60 |} 134 15.1 16.8
(] 75 | 261.73] 26.69 |} 144 T 16.2 13.0
[ 80 80 | 24537 25.02|) 154 3,770 |13 a210 122 4710
[ 90| 40 | 20 [ 90 | 218.11; 2224} 14.3 | T 194 T 21.6 .
100 1007 196.30, 2002} 192+ 814316 { 12457 180.3]}
[ 123 125] 157.04] 16.01 |} 24.0 ~ 27.0 . 300
I 130 150 130.86] 13.34] ) 286.3 — 32a — 36.0
75 175 112.17; 11.44|} 33.6 KL 12.0
I 200 200 98.15] 10.01]} 384 T A3.2 — 48.0
[ 227 225 87.24{ 8.90 |} 43.2 — 48.6 51.0
I 230 250 78.52{ .01 |} 48.0 ~ 34.0 — 60.0
[ 273 275 7138 7.28 |} 22.8 T 394  66.0
[ 300 300 65.43( 6.67 |} 24-6 6138  72.0
[TH 50 X 5 50 [ 612.96{ 6250} 9. 10.3 12.0
33 35 | 55424 56.82|) 10.6 I1.9 T 13.2
[ 60| 60 [ 510.30{ 52.09 ] 113 13.0 111
I 63| 65 [ 47151, 48.08]) 123 11.0 15.6
[ 70 70 [ 137.83] 11.65]) 131 15.1 T 163
5 75 | 108.61] 11.67 ) 141 16.2 - 18.0
[ 30 T80 [ 383.10; 39.07|) 154 17.3 1927
I 90 790 [ 310.53] 3472} 17.3 19.1 T 21.6
[ 100 | 55 100 306.48] 31.25]) 19-2 5.880 [ 21.6_ 6.620  21.0 _ 7.360
123 | (125 245.19] 25.00]} 24.0 { 599.6[}27.0 { 675.1] }30.0 [ 750.5 |}
[ 130 150 204.327 20.83|) 283 3241 T 36.0
173 143 | 145.13] 17.86|) 33.6 37.8 420
[ 200 200 153.24] 15.63 | ) 384 T A3.2 180 |
I 227 225 136.21] 13.89] ) 13.2 486 51.0
[ 230 250 12259 12.50 ) 48.0 T 340 ~ 60.0 .
273 275 | 11145, 11.36] ) 523 9.0  66.0
[ 300 300 102.16] 10.42]) 57.6 T 643 T 72.0
I 350 350 87.57( 8.93 |} 67.2 T 75.6  81.0
TH X 60 | 736.11! 75.06 |} 11.5 13.0 14.4
70 70 [ 630.95] 64.34]) 131 15.1 163
[ 80 T80 | 552.08] 56.30|) 154 17.3 T 19.27
I 90 90 | 190.71; 50.04]| ) 17.3 194 T 21.6
[ 100 100 441.67, 45.04| ) 192 ~ 21.6 210
123 125 353.33] 36.03 ) 24.0 — 27.0 — 30.0
[ U507 oo | 30 (130 291917 30.02 1288 8.470 [ 321 9.540 [ 36.0  10.590
75 175 | 252.38] 25.74] 33.6 { 863.7[} 37.8 { 972.8[112.0 { 1080 |}
[ 200 200 220.83] 22.52|) 384 T A3.2 T 48.0
223 225 196.30] 20.02|] 13.2 486 T 34.0
[ 250 250 176.67; 13.01|] 18.0 ~ 531.0 ~ 60.0
I 273 275 160.61{ 16.38]} 2.3 T 394  66.0
[ 300 300 147.227 15.01 ]} 37-6 643  72.0
330 126.19] 12.87 ]} 67.2 T 45.6  81.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / " ) xDeflection N1 )
IN & ) = 0.102Kgé(s: ) FR(N) =g ( N /M) i@ m) 38
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Freelength x 19.2% Free length x 21.6% Free length x 24.0%
pring Constant 1,000,000 cycles 500,000 cycles 300,000 cycles
" Bk X 192% 100 Ak | @mk X 216% 50 Ak | Hmk X 24.0% 30 AR
HERH Deflection Load Deflection Load Deflection Load
FE 4R i o) FE 4R i ) 46 i b
(N /mmj (kgf /mm)cmm) & N{kgf} (MM) : N{kgf}] (MMm) i N {kgf}
773.81] 78.91|) 134 15.1 16.8
677.08{ 69.04|} 154 17.3 19.2
’ 90 | 601.85] 61.37 |} 17.3 19.4 21.6
100 100 541.67] 5523} 19.2 21.6 24.0
125 125 | 433.33] 44.19 |} 24.0 27.0 30.0
150 150 | 361.11] 36.82 |} 28.8 32.4 36.0
10.400 11.700 13.000
175 | 70 | 38.5| 175 | 309.52] 31.56 |} 33.6 . 37.8 . 42.0
200 200 270.83] 27.62|} 384 1061 43.2 1193 48.0 { 1326
225 225 | 240.74]{ 24.55|}43.2 18.6 24.0
250 250 | 216.67] 2209 |} 148.0 34.0 60.0
275 275 | 196.97] 20.09 |} 52.8 39.4 66.0
300 300 | 180.56] 18.41 |} 37.6 64.8 72.0
350 350| 154.76] 15.78 |} 67.2 75.6 81.0
IN = 0.102Kgf Load ( N ) = Spring Constant ( N / " ) xDeflection N1 )

IN 415 ) = 0.102KgF (= )

HRE(N) =3@Em( N /) sEapg(( )
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