Chrome-vanadium standard die-springs

Precision Spring Europe S.P.A. has produced a wide range of high quality die-springs suitable to meet
requirements of the most qualified industry. These springs have been designed and manufactured by
adopting technological means and solutions, which place them at the top level for performance and
reliability.

Material:

Only Chrome-Vanadium Steel is used: the best material for springs offered by modern technology.
Design:

The section of the spring is produced so that the winding appears in rectangular (and not trapezoidal)
shape with round edges. In this way, best performance and low material stress are obtained. More over,
the particular shape of edges increases the fatigue resistance of the springs.

Heat and surface treatments:

Carried out by means of the most modern and sophisticated equipments, they guarantee a correct
material structure and constant characteristics of the complete production range. The surface shot
peening treatment improves the surface and the springs' long-life resistance to fatigue.

Inspection:

Periodical laboratory analyses are carried out in materials, as well as production and statistical controls
on finished products. In conclusion, the fatigue test represents the most severe control on springs. All
these tests form the best guarantee of the product quality.
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Sketch and symbols of the spring
De (mm) Outside diameter of the spring
Di (mm) Inside diameter of the spring
D (mm) Diameter of the hole (in which the spring can freely work)
d (mm) Diameter of the rod (on which the spring can freely work)
L (mm) Free length of the spring (not subjected to any external force or load)
L1, L2, Ln(mm) Length of the spring, (measured along its axis at loads F1, F2, Fn)
Lb (mm) Solid height (minimum length of the spring at joint coils)
1, 2, fn(mm) Deflections (difference between Loand L1, L2, Ln)
b (mm) Basis (side of wire measured perpendicularly to the spring's axis)
h (mm) Height (side of wire measured parallel to the spring's axis)
Rg (Kg/mm) Rate (variation AF=F2-F1 of load F supported by the spring which causes the

unit variation of the length or of the AL=L2-1L1 deflection AF=F2-F1
RG=AF/ Al=AF/ AF(Kg/mm)
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Df Ds Lo Rate Solid Spring Deflection and Load
(%) Primary Max. Recommended
Code Hole Rod Free Length Rg Lb fb 13% fb 62% fb
mm mm mm Kg/mm mm mm mm Kg mm Kg

SL 10X25 25 1.00 12.6 12.4 1.6 1.61 7.7 7.69
SL 10X32 32 0.82 16.0 16.0 2.1 1.71 9.9 8.13
SL 10X38 38 0.64 19.0 19.0 2.5 1.58 11.8 7.54
SL 10X44 10 5 44 0.56 22.0 22.0 2.9 1.60 13.6 7.64
SL 10X51 51 0.48 24.5 26.5 3.4 1.65 16.4 7.89
SL 10X64 64 0.40 31.0 33.0 4.3 1.72 20.5 8.18
SL 10X76 76 0.31 36.7 39.3 5.1 1.58 24.4 7.55
SL 13X25 25 1.69 12.5 12.5 1.6 2.75 7.8 13.10
SL 13X32 32 1.29 15.8 16.2 2.1 2.72 10.0 12.96
SL 13X38 38 1.07 18.6 19.4 2.5 2.70 12.0 12.87
SL 13X44 44 0.89 22.0 22.0 2.9 2.55 13.6 12.14
SL 13X51 13 7 51 0.80 24.0 27.0 3.5 2.81 16.7 13.39
SL 13X64 64 0.63 30.0 34.0 4.4 2.78 21.1 13.28
SL 13X76 76 0.52 35.5 40.5 5.3 2.74 25.1 13.06
SL 13X89 89 0.43 42.5 46.5 6.0 2.60 28.8 12.40
SL 13X102 102 0.39 47.0 55.0 7.2 2.79 34.1 13.30
SL 16X25 25 2.64 12.5 12.5 1.6 4.29 7.8 20.46
SL 16X32 32 2.15 15.5 16.5 2.1 4.61 10.2 21.99
SL 16X38 38 1.78 18.0 20.0 2.6 4.63 12.4 22.07
SL 16X44 44 1.58 21.5 22.5 2.9 4.62 14.0 22.04
SL 16X51 16 8 51 1.50 23.5 27.5 3.6 5.36 17.1 25.58
SL 16X64 64 1.04 29.5 34.5 4.5 4.66 21.4 22.25
SL 16X76 76 0.92 34.7 41.3 5.4 4.94 25.6 23.56
SL 16X89 89 0.77 41.5 47.5 6.2 4.75 29.5 22.68
SL 16X102 102 0.69 45.8 56.2 7.3 5.04 34.8 24.04
SL 16X115 115 0.57 51.0 64.0 8.3 4.74 39.7 22.62
SL 20X25 25 5.10 12.4 12.6 1.6 8.35 7.8 39.84
SL 20X32 32 3.90 15.3 16.7 2.2 8.47 10.4 40.38
SL 20X38 38 3.18 18.0 20.0 2.6 8.27 12.4 39.43
SL 20X44 44 2.67 21.0 23.0 3.0 7.98 14.3 38.07
SL 20X51 51 2.20 23.2 27.8 3.6 7.95 17.2 37.92
SL 20X64 64 1.82 29.0 35.0 4.6 8.28 21.7 39.49
SL 20X76 20 10 76 1.49 33.9 42.1 5.5 8.15 26.1 38.89
SL 20X89 89 1.28 40.0 49.0 6.4 8.15 30.4 38.89
SL 20X102 102 1.10 44.5 57.5 7.5 8.22 35.7 39.22
SL 20X115 115 0.98 50.0 65.0 8.5 8.28 40.3 39.49
SL 20X127 127 0.88 55.0 72.0 9.4 8.24 44.6 39.28
SL 20X139 139 0.78 62.0 77.0 10.0 7.81 47.7 37.24
SL 20X152 152 0.70 66.0 86.0 11.2 7.83 53.3 37.32
SL 26X25 25 8.00 12.4 12.6 1.6 13.10 7.8 62.50
SL 26X32 32 5.95 14.7 17.3 2.2 13.38 10.7 63.82
SL 26X38 38 4.88 17.4 20.6 2.7 13.07 12.8 62.33
SL 26X44 44 4.04 19.9 24.1 3.1 12.66 14.9 60.37
SL 26X51 51 3.59 21.8 29.2 3.8 13.63 18.1 64.99
SL 26X64 64 2.79 26.7 37.3 4.8 13.53 23.1 64.52
SL 26X76 76 2.32 31.5 44.5 5.8 13.42 27.6 64.01
SL 26X89 26 13 89 1.91 37.3 51.7 6.7 12.84 32.1 61.22
SL 26X102 102 1.71 41.0 61.0 7.9 13.56 37.8 64.67
SL 26X115 115 1.52 46.0 69.0 9.0 13.63 42.8 65.03
SL 26X127 127 1.35 51.0 76.0 9.9 13.34 47.1 63.61
SL 26X139 139 1.20 57.0 82.0 10.7 12.79 50.8 61.01
SL 26X152 152 1.12 61.0 91.0 11.8 13.25 56.4 63.19
SL 26X178 178 0.93 73.0 105.0 13.7 12.69 65.1 60.54
SL 26X203 203 0.83 80.0 123.0 16.0 13.27 76.3 63.30
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Df Ds Lo Rate Solid Spring Deflection and Load
%] (%] Prima Max. Recommended
Code Hole Rod Free Length Rg Lb fb 13% g 62% fb
mm mm mm Kg/mm mm mm mm Kg mm Kg

SL 32X38 38 8.95 20.0 18.0 2.3 20.94 11.2 99.88
SL 32X44 44 7.34 23.3 20.7 2.7 19.75 12.8 94.20
SL 32X51 51 6.51 25.0 26.0 3.4 22.00 16.1 104.94
SL 32X64 64 5.02 30.0 34.0 4.4 22.19 21.1 105.82
SL 32X76 76 4.15 35.0 41.0 5.3 22.12 25.4 105.49
SL 32X89 89 3.41 41.5 47.5 6.2 21.06 29.5 100.42
SL 32X102 102 3.05 45.5 56.5 7.3 22.40 35.0 106.84
SL 32X115 32 16 115 2.70 51.0 64.0 8.3 22.46 39.7 107.14
SL 32X127 127 241 56.5 70.5 9.2 22.09 43.7 105.34
SL 32X139 139 2.14 62.8 76.2 9.9 21.20 47.2 101.10
SL 32X152 152 1.99 67.5 84.5 11.0 21.86 52.4 104.26
SL 32X178 178 1.70 80.5 97.5 12.7 21.55 60.5 102.77
SL 32X203 203 1.48 89.0 114.0 14.8 21.93 70.7 104.61
SL 32X254 254 1.17 111.0 143.0 18.6 21.75 88.7 103.73
SL 32X315 315 0.90 138.0 177.0 23.0 20.71 109.7 98.77
SL 38X51 51 11.20 25.4 25.6 3.3 37.27 15.9 177.77
SL 38X64 64 8.57 31.0 33.0 4.3 36.77 20.5 175.34
SL 38X76 76 7.04 36.5 39.5 5.1 36.15 24.5 172.41
SL 38X89 89 5.76 43.0 46.0 6.0 34.44 28.5 164.28
SL 38X102 102 5.13 48.0 54.0 7.0 36.01 33.5 171.75
SL 38X115 115 4.54 53.0 62.0 8.1 36.59 38.4 174.52
SL 38X127 38 20 127 4.04 59.0 68.0 8.8 35.71 42.2 170.33
SL 38X139 139 3.58 65.0 74.0 9.6 34.44 45.9 164.25
SL 38X152 152 3.33 70.0 82.0 10.7 35.50 50.8 169.30
SL 38X178 178 2.75 83.0 95.0 12.4 33.96 58.9 161.98
SL 38X203 203 2.46 92.0 111.0 14.4 35.50 68.8 169.30
SL 38X254 254 1.95 114.0 140.0 18.2 35.49 86.8 169.26
SL 38X315 315 1.54 143.0 172.0 22.4 34.43 106.6 164.23
SL 50X64 64 15.08 32.5 31.5 4.1 61.75 19.5 294.51
SL 50X76 76 12.30 38.0 38.0 4.9 60.76 23.6 289.79
SL 50X89 89 10.50 44.0 45.0 5.9 61.43 27.9 292.95
SL 50X102 102 8.89 49.0 53.0 6.9 61.25 32.9 292.13
SL 50X115 115 7.85 54.0 61.0 7.9 62.25 37.8 296.89
SL 50X127 50 25 127 7.00 58.0 69.0 9.0 62.79 42.8 299.46
SL 50X139 139 6.46 65.0 74.0 9.6 62.15 45.9 296.38
SL 50X152 152 5.72 72.0 80.0 10.4 59.49 49.6 283.71
SL 50X178 178 491 82.0 96.0 12.5 61.28 59.5 292.24
SL 50X203 203 4.22 89.0 114.0 14.8 62.54 70.7 298.27
SL 50X254 254 3.34 112.0 142.0 18.5 61.66 88.0 294.05
SL 50X315 315 2.73 145.0 170.0 22.1 60.33 105.4 287.74
SL 63X76 76 17.86 38.0 38.0 4.9 88.23 23.6 420.78
SL 63X89 89 15.15 45.0 44.0 5.7 86.66 27.3 413.29
SL 63X102 102 12.69 49.0 53.0 6.9 87.43 32.9 416.99
SL 63X115 115 11.14 54.0 61.0 7.9 88.34 37.8 421.31
SL 63X127 127 9.84 58.0 69.0 9.0 88.26 42.8 420.96
SL 63X139 63 38 139 8.67 64.0 75.0 9.8 84.53 46.5 403.16
SL 63X152 152 8.03 71.0 81.0 10.5 84.56 50.2 403.27
SL 63X178 178 6.58 81.0 97.0 12.6 82.97 60.1 395.72
SL 63X203 203 5.88 89.0 114.0 14.8 87.14 70.7 415.60
SL 63X254 254 4.63 109.0 145.0 18.9 87.28 89.9 416.24
SL 63X315 315 3.63 143.0 172.0 22.4 81.17 106.6 387.10
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Df Ds Lo Rate Solid Spring Deflection and Load
(%) Primary Max. Recommended
Code Hole Rod Free Length Rg Lb fb 13% fb 62% fb
mm mm mm Kg/mm mm mm mm Kg mm Kg

S 10X25 25 1.71 16.0 9.0 1.2 2.00 5.6 9.54
S 10X32 32 1.30 20.0 12.0 1.6 2.03 7.4 9.67
S 10X38 38 1.08 24.0 14.0 1.8 1.97 8.7 9.37
S 10X44 10 5 44 0.91 27.2 16.8 2.2 1.99 10.4 9.48
S 10X51 51 0.81 30.0 21.0 2.7 2.21 13.0 10.55
S 10X64 64 0.68 38.0 26.0 34 2.30 16.1 10.96
S 10X76 76 0.53 45.0 31.0 4.0 2.14 19.2 10.19
S 13X25 25 2.82 16.0 9.0 1.2 3.30 5.6 15.74
S 13X32 32 2.13 20.0 12.0 1.6 3.32 7.4 15.85
S 13X38 38 1.77 24.0 14.0 1.8 3.22 8.7 15.36
S 13X44 44 1.47 27.5 16.5 2.1 3.15 10.2 15.04
S 13X51 13 7 51 1.31 30.5 20.5 2.7 3.49 12.7 16.65
S 13X64 64 1.02 38.5 25.5 3.3 3.38 15.8 16.13
S 13X76 76 0.85 45.0 31.0 4.0 3.43 19.2 16.34
S 13X89 89 0.70 53.6 354 4.6 3.22 21.9 15.36
S 13X102 102 0.63 59.6 42.4 5.5 3.47 26.3 16.56
S 16X25 25 4.80 16.0 9.0 1.2 5.62 5.6 26.78
S 16X32 32 3.60 20.0 12.0 1.6 5.62 7.4 26.78
S 16X38 38 3.00 23.0 15.0 2.0 5.85 9.3 27.90
S 16X44 44 2.66 27.5 16.5 2.1 571 10.2 27.21
S 16X51 16 8 51 2.35 30.0 21.0 2.7 6.42 13.0 30.60
S 16X64 64 1.81 37.0 27.0 3.5 6.35 16.7 30.30
S 16X76 76 1.55 43.8 32.2 4.2 6.49 20.0 30.94
S 16X89 89 1.30 53.0 36.0 4.7 6.08 22.3 29.02
S 16X102 102 1.15 57.7 44.3 5.8 6.62 27.5 31.59
S 16X115 115 0.93 64.2 50.8 6.6 6.14 31.5 29.29
S 20X25 25 8.50 16.0 9.0 1.2 9.95 5.6 47.43
S 20X32 32 6.45 20.0 12.0 1.6 10.06 7.4 47.99
S 20X38 38 4.98 23.0 15.0 2.0 9.71 9.3 46.31
S 20X44 44 4.23 27.0 17.0 2.2 9.35 10.5 44.58
S 20X51 51 3.68 29.5 21.5 2.8 10.29 13.3 49.05
S 20X64 64 2.88 36.4 27.6 3.6 10.33 17.1 49.28
S 20X76 20 10 76 2.31 43.0 33.0 4.3 9.91 20.5 47.26
S 20X89 89 1.95 51.0 38.0 4.9 9.63 23.6 45.94
S 20X102 102 1.77 56.3 45.7 5.9 10.52 28.3 50.15
S 20X115 115 1.60 63.0 52.0 6.8 10.82 32.2 51.58
S 20X127 127 1.45 70.0 57.0 7.4 10.74 35.3 51.24
S 20X139 139 1.30 78.0 61.0 7.9 10.31 37.8 49.17
S 20X152 152 1.15 83.0 69.0 9.0 10.32 42.8 49.20
S 26X25 25 13.33 15.5 9.5 1.2 16.46 5.9 78.51
S 26X32 32 9.78 19.0 13.0 1.7 16.53 8.1 78.83
S 26X38 38 7.96 22.5 15.5 2.0 16.04 9.6 76.50
S 26X44 44 6.54 26.0 18.0 2.3 15.30 11.2 72.99
S 26X51 51 5.80 28.5 22.5 2.9 16.97 14.0 80.91
S 26X64 64 4.49 35.0 29.0 3.8 16.93 18.0 80.73
S 26X76 76 3.71 41.0 35.0 4.6 16.88 21.7 80.51
S 26X89 26 13 89 3.05 50.0 39.0 5.1 15.46 24.2 73.75
S 26X102 102 2.72 54.0 48.0 6.2 16.97 29.8 80.95
S 26X115 115 2.42 59.0 56.0 7.3 17.62 34.7 84.02
S 26X127 127 2.15 65.0 62.0 8.1 17.33 38.4 82.65
S 26X139 139 1.91 73.0 66.0 8.6 16.39 40.9 78.16
S 26X152 152 1.78 78.0 74.0 9.6 17.12 45.9 81.67
S 26X178 178 1.47 94.0 84.0 10.9 16.05 52.1 76.56
S 26X203 203 1.32 104.0 99.0 12.9 16.99 61.4 81.02
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Df Ds Lo Rate Solid Spring Deflection and Load
%] (%] Prima Max. Recommended
Code Hole Rod Free Length Rg Lb fb 13% g 62% fb
mm mm mm Kg/mm mm mm mm Kg mm Kg

S 32X38 38 15.87 24.0 14.0 1.8 28.88 8.7 137.75
S 32X44 44 13.50 28.0 16.0 2.1 28.08 9.9 133.92
S 32X51 51 11.68 30.5 20.5 2.7 31.13 12.7 148.45
S 32X64 64 8.59 38.0 26.0 3.4 29.03 16.1 138.47
S 32X76 76 6.99 43.0 33.0 4.3 29.99 20.5 143.02
S 32X89 89 5.91 53.0 36.0 4.7 27.66 22.3 131.91
S 32X102 102 5.21 58.0 44.0 5.7 29.80 27.3 142.13
S 32X115 32 16 115 4.55 64.0 51.0 6.6 30.17 31.6 143.87
S 32X127 127 3.97 70.0 57.0 7.4 29.42 35.3 140.30
S 32X139 139 3.70 79.0 60.0 7.8 28.86 37.2 137.64
S 32X152 152 3.29 84.0 68.0 8.8 29.08 42.2 138.71
S 32X178 178 2.83 99.0 79.0 10.3 29.06 49.0 138.61
S 32X203 203 2.56 110.0 93.0 12.1 30.95 57.7 147.61
S 32X254 254 1.87 136.0 118.0 15.3 28.69 73.2 136.81
S 32X315 315 1.55 171.0 144.0 18.7 29.02 89.3 138.38
S 38X51 51 18.93 32.0 19.0 2.5 46.76 11.8 223.00
S 38X64 64 14.32 39.0 25.0 3.3 46.54 15.5 221.96
S 38X76 76 11.70 46.0 30.0 3.9 45.63 18.6 217.62
S 38X89 89 9.51 54.0 35.0 4.6 43.27 21.7 206.37
S 38X102 102 8.46 60.0 42.0 5.5 46.19 26.0 220.30
S 38X115 115 7.47 66.0 49.0 6.4 47.58 30.4 226.94
S 38X127 38 20 127 6.63 72.7 54.3 7.1 46.80 33.7 223.21
S 38X139 139 5.87 80.5 58.5 7.6 44.64 36.3 212.90
S 38X152 152 5.45 86.0 66.0 8.6 46.76 40.9 223.01
S 38X178 178 4.49 102.0 76.0 9.9 44.36 47.1 211.57
S 38X203 203 4.02 113.0 90.0 11.7 47.03 55.8 224.32
S 38X254 254 3.18 140.0 114.0 14.8 47.13 70.7 224.76
S 38X315 315 2.50 176.0 139.0 18.1 45.18 86.2 215.45
S 50X64 64 25.09 39.0 25.0 3.3 81.54 15.5 388.90
S 50X76 76 20.15 45.5 30.5 4.0 79.89 18.9 381.04
S 50X89 89 15.40 53.5 35.5 4.6 71.07 22.0 338.95
S 50X102 102 13.40 60.0 42.0 55 73.16 26.0 348.94
S 50X115 115 11.93 65.0 50.0 6.5 77.55 31.0 369.83
S 50X127 50 25 127 11.04 73.0 54.0 7.0 77.50 33.5 369.62
S 50X139 139 10.00 80.0 59.0 7.7 76.70 36.6 365.80
S 50X152 152 9.07 88.0 64.0 8.3 75.46 39.7 359.90
S 50X178 178 7.59 103.0 75.0 9.8 74.00 46.5 352.94
S 50X203 203 6.77 115.0 88.0 11.4 77.45 54.6 369.37
S 50X254 254 5.03 140.0 114.0 14.8 74.54 70.7 355.52
S 50X315 315 4.00 176.0 139.0 18.1 72.28 86.2 344.72
S 63X76 76 33.77 47.5 28.5 3.7 125.12 17.7 596.72
S 63X89 89 26.79 54.7 34.3 4.5 119.46 21.3 569.72
S 63X102 102 23.55 60.0 42.0 5.5 128.58 26.0 613.24
S 63X115 115 20.56 66.0 49.0 6.4 130.97 30.4 624.61
S 63X127 127 18.08 73.0 54.0 7.0 126.92 33.5 605.32
S 63X139 63 38 139 15.86 81.0 58.0 7.5 119.58 36.0 570.33
S 63X152 152 14.67 85.5 66.5 8.6 126.82 41.2 604.84
S 63X178 178 11.96 101.0 77.0 10.0 119.72 47.7 570.97
S 63X203 203 10.65 111.0 92.0 12.0 127.37 57.0 607.48
S 63X254 254 8.36 137.0 117.0 15.2 127.16 72.5 606.43
S 63X315 315 6.53 170.0 145.0 18.9 123.09 89.9 587.05
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Df Ds Lo Rate Solid Spring Deflection and Load
(%) %) Primary Max. Recommended
Code Hole Rod Free Length Rg Lb fb 13% fb 62% fb
mm mm mm Kg/mm mm mm mm Kg mm Kg

HL 10X25 25 2.66 17.5 7.5 1.0 2.59 4.7 12.37
HL 10X32 32 2.00 22.0 10.0 1.3 2.60 6.2 12.40
HL 10X38 38 1.68 26.0 12.0 1.6 2.62 7.4 12.50
HL 10X44 10 5 44 1.40 30.0 14.0 1.8 2.55 8.7 12.15
HL 10X51 51 1.25 33.0 18.0 2.3 2.93 11.2 13.95
HL 10X64 64 1.00 41.0 23.0 3.0 2.99 14.3 14.26
HL 10X76 76 0.81 50.0 26.0 3.4 2.74 16.1 13.06
HL 13X25 25 4.46 17.5 7.5 1.0 4.35 4.7 20.74
HL 13X32 32 3.35 21.9 10.1 1.3 4.40 6.3 20.98
HL 13X38 38 2.76 26.0 12.0 1.6 431 7.4 20.53
HL 13X44 44 2.29 30.0 14.0 1.8 4.17 8.7 19.88
HL 13X51 13 7 51 2.04 34.0 17.0 2.2 4.51 10.5 21.50
HL 13X64 64 1.59 42.0 22.0 2.9 4.55 13.6 21.69
HL 13X76 76 1.32 50.0 26.0 3.4 4.46 16.1 21.28
HL 13X89 89 1.09 58.0 31.0 4.0 4.39 19.2 20.95
HL 13X102 102 0.98 65.0 37.0 4.8 4.71 22.9 22.48
HL 16X25 25 7.46 17.0 8.0 1.0 7.76 5.0 37.00
HL 16X32 32 5.55 21.0 11.0 1.4 7.94 6.8 37.85
HL 16X38 38 4.55 25.0 13.0 1.7 7.69 8.1 36.67
HL 16X44 44 3.96 29.0 15.0 2.0 7.72 9.3 36.83
HL 16X51 16 8 51 3.45 33.0 18.0 2.3 8.07 11.2 38.50
HL 16X64 64 2.70 41.0 23.0 3.0 8.07 14.3 38.50
HL 16X76 76 2.36 47.0 29.0 3.8 8.90 18.0 42.43
HL 16X89 89 1.94 56.3 32.7 4.3 8.25 20.3 39.33
HL 16X102 102 1.69 62.0 40.0 5.2 8.79 24.8 41.91
HL 16X115 115 1.41 69.0 46.0 6.0 8.43 28.5 40.21
HL 20X25 25 12.66 17.1 7.9 1.0 13.00 4.9 62.01
HL 20X32 32 9.32 21.0 11.0 1.4 13.33 6.8 63.56
HL 20X38 38 7.60 24.8 13.2 1.7 13.04 8.2 62.20
HL 20X44 44 6.26 29.0 15.0 2.0 12.21 9.3 58.22
HL 20X51 51 5.56 32.0 19.0 2.5 13.73 11.8 65.50
HL 20X64 64 4.30 39.5 24.5 3.2 13.70 15.2 65.32
HL 20X76 20 10 76 3.56 46.5 29.5 3.8 13.65 18.3 65.11
HL 20X89 89 2.92 55.0 34.0 4.4 12.91 21.1 61.55
HL 20X102 102 2.62 61.0 41.0 5.3 13.96 25.4 66.60
HL 20X115 115 2.32 68.0 47.0 6.1 14.18 29.1 67.60
HL 20X127 127 2.07 75.0 52.0 6.8 13.99 32.2 66.74
HL 20X139 139 1.84 84.0 55.0 7.2 13.16 34.1 62.74
HL 20X152 152 1.71 91.0 61.0 7.9 13.56 37.8 64.67
HL 26X25 25 21.33 17.5 7.5 1.0 20.80 4.7 99.18
HL 26X32 32 15.44 22.0 10.0 1.3 20.07 6.2 95.73
HL 26X38 38 12.48 26.0 12.0 1.6 19.47 7.4 92.85
HL 26X44 44 10.21 29.0 15.0 2.0 19.91 9.3 94.95
HL 26X51 51 9.03 32.5 18.5 2.4 21.72 11.5 103.57
HL 26X64 64 6.94 38.8 25.2 3.3 22.74 15.6 108.43
HL 26X76 76 5.72 47.0 29.0 3.8 21.56 18.0 102.85
HL 26X89 26 13 89 4.69 55.0 34.0 4.4 20.73 21.1 98.87
HL 26X102 102 4.19 62.0 40.0 5.2 21.79 24.8 103.91
HL 26X115 115 3.71 68.0 47.0 6.1 22.67 29.1 108.11
HL 26X127 127 3.30 74.2 52.8 6.9 22.65 32.7 108.03
HL 26X139 139 2.93 82.0 57.0 7.4 21.71 35.3 103.55
HL 26X152 152 2.73 88.0 64.0 8.3 22.71 39.7 108.33
HL 26X178 178 2.25 105.9 72.1 9.4 21.09 44.7 100.58
HL 26X203 203 2.02 116.9 86.1 11.2 22.61 53.4 107.83




HL

heavy duty
colour : bright orange

\ Df \ Ds \ Lo \ Rate \ Solid Spring Deflection and Load
1%} 1%} Prima Max. Recommended
Code Hole Rod Free Length Rg Lb fb 13% g 62% fb
mm mm mm Kg/mm mm mm mm Kg mm Kg
38 23.24 25.0 13.0 1.7 39.28 8.1 187.31
44 18.77 29.5 14.5 1.9 35.38 9.0 168.74
51 16.50 32.0 19.0 2.5 40.76 11.8 194.37
64 12.50 39.0 25.0 3.3 40.63 15.5 193.75
76 10.29 47.0 29.0 3.8 38.79 18.0 185.01
89 8.39 56.0 33.0 4.3 35.99 20.5 171.66
102 7.47 61.0 41.0 5.3 39.82 25.4 189.89
32 16 115 6.60 68.0 47.0 6.1 40.33 29.1 192.32
127 5.87 75.0 52.0 6.8 39.68 32.2 189.25
139 5.20 84.0 55.0 7.2 37.18 34.1 177.32
152 4.83 89.0 63.0 8.2 39.56 39.1 188.66
178 3.98 107.0 71.0 9.2 36.74 44.0 175.20
203 3.57 122.0 81.0 10.5 37.59 50.2 179.29
254 2.83 152.0 102.0 13.3 37.53 63.2 178.97
315 2.23 189.0 126.0 16.4 36.53 78.1 174.21
51 32.00 34.2 16.8 2.2 69.89 10.4 333.31
64 24.47 42.0 22.0 2.9 69.98 13.6 333.77
76 19.64 49.0 27.0 3.5 68.94 16.7 328.77
89 16.07 58.0 31.0 4.0 64.76 19.2 308.87
102 14.10 63.0 39.0 5.1 71.49 24.2 340.94
115 12.54 72.0 43.0 5.6 70.10 26.7 334.32
38 20 127 11.21 79.0 48.0 6.2 69.95 29.8 333.61
139 9.90 87.0 52.0 6.8 66.92 32.2 319.18
152 9.08 95.0 57.0 7.4 67.28 35.3 320.89
178 7.59 111.0 67.0 8.7 66.11 41.5 315.29
203 6.66 124.0 79.0 10.3 68.40 49.0 326.21
254 5.27 153.0 101.0 13.1 69.20 62.6 330.01
315 3.83 190.0 125.0 16.3 62.24 77.5 296.83
64 39.68 42.4 21.6 2.8 111.42 13.4 531.39
76 31.86 49.2 26.8 35 111.00 16.6 529.39
89 26.56 58.0 31.0 4.0 107.04 19.2 510.48
102 22.58 64.0 38.0 4.9 111.55 23.6 531.98
115 19.82 72.0 43.0 5.6 110.79 26.7 528.40
50 25 127 17.49 78.0 49.0 6.4 111.41 30.4 531.35
139 15.41 87.0 52.0 6.8 104.17 32.2 496.82
152 14.27 93.0 59.0 7.7 109.45 36.6 522.00
178 11.99 113.0 65.0 8.5 101.32 40.3 483.20
203 10.93 125.0 78.0 10.1 110.83 48.4 528.57
254 8.22 153.0 101.0 13.1 107.93 62.6 514.74
315 6.44 191.0 124.0 16.1 103.81 76.9 495.11




H

extra-heavy duty
colour : light brown

Df Ds Lo \ Rate \ Solid Spring Deflection and Load
%] %] Primary Max. Recommended
Code Hole Rod Free Length Rg Lb fb 13% fb 62% fb
mm mm mm Kg/mm mm mm mm Kg mm Kg
25 4,00 18.0 7.0 0.9 3.64 43 17.36
32 3.02 22.8 9.2 1.2 3.61 5.7 17.23
38 2.50 27.0 11.0 1.4 3.58 6.8 17.05
10 5 44 2.08 31.3 12.7 1.7 3.43 7.9 16.38
51 1.86 34.5 16.5 2.1 3.99 10.2 19.03
64 1.45 43.4 20.6 2.7 3.88 12.8 18.52
76 1.21 51.5 24.5 3.2 3.85 15.2 18.38
25 6.80 17.9 7.1 0.9 6.28 4.4 29.93
32 5.07 22.5 9.5 1.2 6.26 5.9 29.86
38 4,17 26.5 11.5 1.5 6.23 7.1 29.73
44 3.45 31.0 13.0 1.7 5.83 8.1 27.81
13 7 51 3.07 34.5 16.5 2.1 6.59 10.2 31.41
64 2.39 425 21.5 2.8 6.68 13.3 31.86
76 1.98 51.4 24.6 3.2 6.33 15.3 30.20
89 1.63 60.0 29.0 3.8 6.15 18.0 29.31
102 1.46 66.6 35.4 4.6 6.72 21.9 32.04
25 11.36 18.0 7.0 0.9 10.34 43 49.30
32 8.38 22.5 9.5 1.2 10.35 5.9 49.36
38 6.84 26.5 11.5 1.5 10.23 7.1 48.77
44 5.63 31.1 12.9 1.7 9.44 8.0 45.03
16 8 51 5.00 34.4 16.6 2.2 10.79 10.3 51.46
64 3.87 426 21.4 2.8 10.77 13.3 51.35
76 3.21 50.3 25.7 3.3 10.72 15.9 51.15
89 2.74 59.9 29.1 3.8 10.37 18.0 49.44
102 2.36 66.4 35.6 4.6 10.92 22.1 52.09
115 2.09 74.0 41.0 5.3 11.14 25.4 53.13
25 18.88 18.0 7.0 0.9 17.18 43 81.94
32 13.76 22.0 10.0 1.3 17.89 6.2 85.31
38 11.17 26.0 12.0 1.6 17.43 7.4 83.10
44 9.15 30.0 14.0 1.8 16.65 8.7 79.42
51 8.10 33.5 17.5 2.3 18.43 10.9 87.89
64 6.25 41.9 221 2.9 17.96 13.7 85.64
20 10 76 5.16 49.0 27.0 3.5 18.11 16.7 86.38
89 4,23 58.0 31.0 4.0 17.05 19.2 81.30
102 3.78 64.0 38.0 4.9 18.67 23.6 89.06
115 3.35 70.8 44.2 5.7 19.25 27.4 91.80
127 2.99 81.0 46.0 6.0 17.88 28.5 85.27
139 2.65 87.5 51.5 6.7 17.74 31.9 84.61
152 2.47 94.0 58.0 7.5 18.62 36.0 88.82
38 21.05 27.0 11.0 1.4 30.10 6.8 143.56
44 17.07 31.5 12.5 1.6 27.74 7.8 132.29
51 15.04 35.0 16.0 2.1 31.28 9.9 149.20
64 11.49 43.0 21.0 2.7 31.37 13.0 149.60
76 9.43 51.2 24.8 3.2 30.40 15.4 145.00
89 7.70 60.0 29.0 3.8 29.03 18.0 138.45
26 13 102 6.87 67.0 35.0 4.6 31.26 21.7 149.08
115 6.07 74.0 41.0 5.3 32.35 25.4 154.30
127 5.40 83.0 44.0 5.7 30.89 27.3 147.31
139 4,78 91.5 47.5 6.2 29.52 29.5 140.77
152 4.45 98.0 54.0 7.0 31.24 33.5 148.99
178 3.67 117.0 61.0 7.9 29.10 37.8 138.80
203 3.29 130.0 73.0 9.5 31.22 453 148.91




H

extra-heavy duty
colour : light brown

Df \ Ds \ Lo \ Rate \ Solid Spring Deflection and Load
%] %] Primary Max. Recommended
Code Hole Rod Free Length Rg Lb fb 13% fb 62% fb
mm mm mm Kg/mm mm mm mm Kg mm Kg
38 35.26 27.3 10.7 1.4 49.05 6.6 233.91
44 28.26 31.5 12.5 1.6 45.92 7.8 219.02
51 24.25 34.8 16.2 2.1 51.07 10.0 243.57
64 18.71 43.0 21.0 2.7 51.08 13.0 243.60
76 15.71 50.0 26.0 3.4 53.10 16.1 253.25
89 12.42 59.0 30.0 3.9 48.44 18.6 231.01
102 11.04 65.0 37.0 4.8 53.10 22.9 253.26
32 16 115 9.75 72.5 42.5 5.5 53.87 26.4 256.91
127 8.65 83.0 44.0 5.7 49.48 27.3 235.97
139 7.64 92.0 47.0 6.1 46.68 29.1 222.63
152 7.10 98.0 54.0 7.0 49.84 33.5 237.71
178 5.85 116.0 62.0 8.1 47.15 38.4 224.87
203 5.24 129.0 74.0 9.6 50.41 45.9 240.41
254 4.15 160.0 94.0 12.2 50.71 58.3 241.86
315 3.26 205.0 110.0 14.3 46.62 68.2 222.33
51 44.80 36.0 15.0 2.0 87.36 9.3 416.64
64 33.20 43.7 20.3 2.6 87.61 12.6 417.86
76 26.79 51.0 25.0 3.3 87.07 15.5 415.25
89 21.59 61.0 28.0 3.6 78.59 17.4 374.80
102 19.11 67.0 35.0 4.6 86.95 21.7 414.69
115 16.80 74.0 41.0 5.3 89.54 25.4 427.06
38 20 127 14.86 83.0 44.0 5.7 85.00 27.3 405.38
139 13.10 93.0 46.0 6.0 78.34 28.5 373.61
152 12.15 100.0 52.0 6.8 82.13 32.2 391.72
178 9.97 118.0 60.0 7.8 77.77 37.2 370.88
203 8.90 130.0 73.0 9.5 84.46 45.3 402.81
254 7.02 162.0 92.0 12.0 83.96 57.0 400.42
315 5.51 202.0 113.0 14.7 80.94 70.1 386.03
64 64.31 45.0 19.0 2.5 158.85 11.8 757.57
76 51.44 52.7 23.3 3.0 155.81 14.4 743.10
89 41.30 62.0 27.0 3.5 144.96 16.7 691.36
102 35.74 68.2 33.8 4.4 157.04 21.0 748.97
115 31.53 77.0 38.0 4.9 155.76 23.6 742.85
50 25 127 27.50 85.0 42.0 5.5 150.15 26.0 716.10
139 23.86 95.0 44.0 5.7 136.48 27.3 650.90
152 22.15 100.0 52.0 6.8 149.73 32.2 714.12
178 18.58 120.0 58.0 7.5 140.09 36.0 668.14
203 16.50 132.0 71.0 9.2 152.30 44.0 726.33
254 13.30 163.0 91.0 11.8 157.34 56.4 750.39
315 10.48 205.0 110.0 14.3 149.86 68.2 714.74




	Chrome-vanadium standard die-springs 
	SL -Light Duty
	S - Medium Duty
	HL - Heavy Duty
	H - Extra Heavy Duty


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




