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Force units: kp - kilopond 1kg force

Elastic modulus units: Output as kp/mm^2
However in the data input table kp/cm^2 is used.  Other units are in cm.
1 kp/mm^2 = 1422.33 psi

1kp/cm^2 = 14.2233 psi

So given the assumption that E is 1.9E6 kp/cm^2 , then E = 27.024E6 psi

The manufacturer, Special Metals Corp., shows an elastic modulus of 27.8E6 psi for NiSpan-C when heat-treated for a zero-tempco of E.  It is possible that the spring could actually be heat-treated to get a slight (~11ppm/°C)  tempco of E in order to compensate for the thermal expansion in other parts.
So, max strain, given in the program as 1/280, implies a max working stress level of 96,515 psi for NiSpan-C.
Yield strength (0.2%) for zero tempco Ni-Span-C is given as 137,000 psi., so the max strain corresponds fairly closely to a stress level of 70% of yield.  That’s pushing it, but not unreasonable.  Clock spring makers would normally design for max working stress of 40% to 45% of yield.  Here, using the highest stress level possible provides the best performance.
Note that the program allows for inputting an initial spring ‘set’, which could imply that, in practice, some springs may be getting pushed into a slightly plastic region.  The assumption that the initial ‘set’ would be a circular arc may be an approximation.

It seems pretty clear that the sample input numbers relate to a spring made of Ni-Span-C, which has been stated elsewhere to have been used in the STS devices.
Input variables:
Note that the first and last three variables in each line of the input file are not used.

Input file:
 Program option controlled by the first input parameter:

 iopt = 0, all done

      = 1, compute properties of given spring geometry

      = 2, find astatic geometry with constant frequency

      = 3, find same with circular spring (xo,yo ignored)

Parameters read from file leaf.in:

Option in effect: iopt=1

iopt   xu      yu      wu      xo      yo      wo      fl      ax

 1   -1.068  -0.582  90.000   6.600  -0.600 -90.000  12.000  54.700

       fk      wi      th              em     xki     yki      di

      0.000   2.000   0.025     1900000.000   0.000   0.000   1.300

 iopt:       program option, see above

 xu, yu, wu: coordinates and angle of one end of the spring  [not used]
 xo, yo, wo: same for the other end of the spring. coordinates in

             cm from the hinge. angles in degrees ccw from the

             x axis. spring may be rotated around the hinge.

 fl, ax, fk: length of the spring, angle of the axis of sensitivity

             against the vertical, initial curvature of the spring

             (end-to-end, without load) in degrees.

 wi, th, em: width, thickness, elast. modulus of the spring

 xki,yki,di: estimated spring force and moment  [not used]
spring: width   2.0 cm, thickness  0.25 mm, emodul  19000. kp/mm**2
Output file:
Final spring geometry. Units are cm, kp, kg. Mass is at 5 cm from hinge.

      xu= -1.068         yu= -0.582         wu= 90.000

      xo=  6.600         yo= -0.600         wo=-90.000

    fr^2= -0.001      nlin1=  0.000      nlin2=  0.217

    rmax=  3.858       rmin=  3.747       rlim=  3.500

    mass=  0.455  =?=  mass=  0.455    masslim=  0.559

    xfrc= -0.009       yfrc=  0.001       torq=  1.321

 Explanation of symbols: xu, yu, wu, xo, yo, wo as above.

 fr^2, nlin1, nlin2: squared frequency and its first two

 derivatives with respect to the mass position (length unit = cm)

 rmax, rmin: max. and min. radius of curvature of the spring

 rlim: min. radius of curv. permitted by max. strain 1/280.

 mass: weight of the mass in kp, calculated in two different ways

 masslim: weight with a spring of same width but maximum thickness

 xfrc, yfrc, torq: force and torque in both clamps (kp and kp*cm)

[note these three variables are of opposite sign at opposite ends]
 Routine BLF was called     80 times.

 Use xfrc, yfrc, torq as initial values xki, yki, di.

Scaling:  The problem is computed assuming that the mass is at (5, 0)cm, w.r.t. the pivot.  For other values for the mass location, all resulting dimensions must be scaled by the factor (actual mass distance/5).   I assume that torque values must also be scaled, but the forces and mass are not.

The hinge of the suspension is assumed to be in the origin of the

coordinate system. The ends of the leaf spring are specified by

their coordinates and their direction against the x axis. The spring

leaves the clamp at XU,YU in direction WU and arrives at the clamp

YO,WO in direction WO. For a semicircular spring such as in the STS2, WU=90 degrees and WO=-90 degrees. [It is interesting that Wielandt states here that the STS2 spring bends in a circular arc, implying no end forces, only moments.]  The angle W changes continuously from positive to negative values along the spring. The mass is at x=5 cm, y=0. Note that the spring may be rotated by an arbitrary angle around the hinge, and mirrored at the y axis. Gravity acts at an angle AX against the Y axis.

LEAFFIND has three options: 

1 - simply calculate the properties of a given spring geometry, 

2 - determine the position of the first clamp so that the free 

    period is infinite and to first order constant, and 

3 - determine the position of both clamps so that, in addition, 

    the shape of the spring remains circular.

In order to convert the leaffind parameters to mine as used in ‘sts1solve.xls’:
1. Rotate everything by angle -AX about the pivot point (0,0)

2. Translate everything by -x0, -y0 to move the spring starting coordinates from x0, y0 to (0,0).

3. Scale all dimensions and moments.

To go the other way, apply the inverse transformations in reverse order.

Note that leaffind assumes a point mass.  No provision is made to include the effects of the distributed mass of the boom.  Really, two masses are required.  One, acting at the center of mass, describing the effect of gravity, and a different effective value acting at the center of mass for calculating the rotational moment of inertia.  Their ratio would be the radius of gyration / center of mass distance. [Possibly squared].
Also, the elastic modulus value should be corrected, if it has not been, for the thin beam effect.

