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1. Scope

1.1 This test method covers the determination of the travel
of a membrane switch.

1.2 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

F 1570 Test Method for Determining the Tactile Ratio of a
Membrane Switch

3. Terminology

3.1 Definitions:
3.1.1 circuit resistance—electrical resistance as measured

between two test points whose internal contacts, when held
closed, complete a circuit.

3.1.2 contact closure—the event at which a specified resis-
tance is achieved on a membrane switch.

3.1.3 Fmax(actuation force)—maximum force measured
prior to or including point at which contact closure (Fmin) is
achieved (see Fig. 1 and Fig. 2).

3.1.4 Fmin—minimum force seen betweenFmax and point at
which probe movement ceases.Fmaxcan equalFmin. Fmin is the
ideal location for contact closure (see Fig. 1 and Fig. 2).

3.1.5 membrane switch—a momentary switching device in
which at least one contact is on, or made of, a flexible
substrate.

3.1.6 non-tactile switch—a switch assembly that provides a
tactile ratio equal to zero (see Test Method F 1570).

3.1.7 specified resistance—maximum allowable circuit re-
sistance as measured between two test points whose internal
contacts, when held closed, complete a circuit.

3.1.8 tactile switch—a switch assembly that provides a
tactile ratio greater than zero (see Test Method F 1570).

3.1.9 test points—two preselected conductive points in a
circuit loop, possibly including a switch.

3.1.10 travel—distance moved by the surface in contact
with the test probe.

4. Significance and Use

4.1 Switch travel is one factor used to quantify the feel of a
membrane switch.

5. Apparatus

5.1 Test Probe, made of nonelastic material with shape and
size to be specified.

5.2 Device, to hold probe securely and provide perpendicu-
lar movement into and away from switch under test.

5.3 Monitoring Device, suitable to detectFmax andFmin.
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FIG. 1 Typical Tactile Force—Travel Curve
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5.4 Test Surface, flat, smooth, unyielding and larger than
switch under test.

5.5 Suitable Monitoring Device, to measure travel.

6. Procedure

6.1 PreTest Setup:
6.1.1 Determine if switch is “tactile” or“ non-tactile”. If

unknown, measure in accordance with Test Method F 1570
(see Fig. 1 and Fig. 2).

6.1.2 Precondition switch by depressing manually 25 times.
6.1.3 Secure switch on test surface.
6.1.4 Position test probe over desired area of switch.
6.1.5 Attach travel monitoring device to probe.
6.1.6 Position probe until tip is just touching top surface of

switch.
6.1.7 Set travel monitoring device to zero.

6.2 In-Process Test, Tactile Switch (Tactile Ratio > 0) (see
Fig. 1):

6.2.1 Begin by activating test probe movement down at a
rate not to exceed 13 mm/s.

6.2.2 Continue probe movement pastFmax until reaching
Fmin (see Fig. 1), record travel.

6.2.3 Reverse direction of test probe until it is no longer
touching the top surface of the switch.

6.2.4 Repeat 6.2.1 thru 6.2.3 four times.
6.3 In-Process Test, Non-Tactile Switch (Tactile Ratio = 0)

(seeFig. 2):
6.3.1 Begin by activating test probe movement down at a

rate not to exceed 13 mm/s.
6.3.2 Continue travel until probe movement stops

(Fmax = Fmin; see Fig. 2), record travel.
6.3.3 Reverse direction of test probe until it is no longer

touching the top surface of the switch.
6.3.4 Repeat 6.3.1 thru 6.3.3 four times.

7. Calculations

7.1 Determine the average of five readings and record as“
Travel.”

8. Report

8.1 Report the following information:
8.1.1 Temperature,
8.1.2 Relative humidity,
8.1.3 Barometric pressure,
8.1.4 Shape and size of probe,
8.1.5 Description of probe holding fixture and monitoring

device,
8.1.6 Part number or description of switch, or both,
8.1.7 Date of test, and
8.1.8 Travel.

9. Precision and Bias

9.1 The precision and bias of this test method are under
investigation.

10. Keywords

10.1 displacement; membrane switch; travel
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FIG. 2 Typical Non-Tactile Force Travel Curve
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