Microvalve Stem Torque Math Calculations
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iglide® 1200 - Material data
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iIston rod tensile strength 0.0025 in* x 65000psi = 162 Ibs
iIston rod compressive strength = 162/2 = 81 Ibs

orce needed from the piston rod =40 N = 9 lbs

Iston head on the rod side area = P

this is 0.0156 in? - 0.0025 in? = 0.0131 In?

Ibs force from 0.0131 in* = (9)/(0.0131) = 687 psi (will use 900psi)
1345 in? x 900psi = 121 |bs force

Surface area of stem = 0.1345 in?
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Permitted p x v values

For iglide® J200 plastic bushings running dry against a steel shaft, at 68° F

iglide® J200 is the result of the development of a particularly low-friction plastic
bushings. The friction plays a crucial role particularly in linear applications.
Whereas many materials have excellent coefficients of friction under high loads,
iglide® J200 is characterized by its property to retain very good coefficients of
friction in low loads as well

Prossure (ps)

‘Surtace Speed (fpm)

.{" Permissible p x v values for iglide® J200
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Among all the iglide® materials, iglide® J200 exhibits the lowest coefficients of
friction. The average coefficient of friction of all measurements, even with
different shaft materials, is 0.11. For this reason the hard-anodized aluminum
counter partner gains special significance.

The encoders are available in two styles—Back Connector, which has a connector

Typical trial (adduction). The top and bottom panels respectively illustrate normal (F,) and tangential (F,) force
time series. Presented are the four fingers: Index (1), Middle (M), Ring (R), and Little (L), as well as the sum of the
absolute finger forces (¥|F;[) and the net tangential force (E(Fy),). Tangential force signs correspond to the global X
direction (see Figure 1a); the data above show that the the MRL forces opposed the I force throughout. Since
normal forces can act in only one direction net force is not plotted in the top panel (i.e. ¥ |Fi|, = ¥ (F)n). The instant

of strength measurement, maximum absolute F, is indicated by a large marker and a vertical line.
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oriented paralll 1o the motor, and Side Connector, which has a connector perpendicular

t0 the motor—and work with Pololu’s assortment of 6-pin JST
JST SH.
with JST part number SHR-06V-S. A plastic snap-on housing covers the encoder disc and
electronics.

nd 6:pin «
More generally, the encoder connectors are compatible

Motor

modules.

\&¢,

No encoder

n 3 forth
who want to implement their own encoder solutions or who want to assemble them with separately available encoder
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Using the encoder (for versions with encoders)
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Iston head area - rod area

21 |bs force x friction coefficient of 0.11 = 13.3Ibs to turn stem

side
connector
Pin Cable Color Function
1 Red | Motor power M1 (*+* terminal)
back
2| Black | Motorpower M2 connector
3 Blue | Encoder Voc (27 V1o 18 V)
4 | Yelow | Encoder channel A output
5 | Whie | Encoderchannel B output
6 | Green | EncoderGND
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Pololu Items #3068, #3078, #5196, #5197 (250:1 Micro Metal Gearmotor HPCB 6V) Performance at 6 V
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This 13.3lbs to turn stem is applied at radius of stem = .0425 inches
This torque of 13.3lbs at 0.0425 in = (13.3)x(.0425) = 0.565 inch-lbs torque
0.565 in-lbs torque = 650 gm-cm = 0.65 kg-cm = 6.5 Kg-mm = 65 mNm
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