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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

DETERMINING THE RECOVERABLE ENERGY OF FLEXIBLE SMC MATERIALS
GM3121P

1 SCOPE. This procedure describes the techniques and
equipment used to measure the recoverable energy of flexible
SMC materials. This measurement is a good indicator of the
relative flex properties of flexible SMC compared to regular
SMC.

2 REFERENCED STANDARDS.
ASTM D790

3 EQUIPMENT AND TEST MATERIALS.

3.1 Computer linked Instron or equivalent-capable of running
Flexural Modulus per ASTM D790, Method I, 5 mm/minute,
25 x 125 mm coupon.

3.2 An acoustical pickup device utilizing a small transducer,
preamplifier, amplifier and earphones.

4 TEST PROCEDURE.

4.1 Place a 25 x 125 mm specimen on the Flexural Modulus
ASTM D790 Method I setup fixture with the span set @ 50
mm and the crosshead speed @ 5 mm/minute.

4.2 Tape a small transducer to the surface of the test speci-
men. The transducer will pick up the minute cracking sounds
produced during the test. Wire the transducer to the preampli-
fier and then the amplifier. The amplified sound is then fed
into earphones to help block out ambient noise.

4,3 Move the cross head anvil down until it is just touching
the surface of the specimen (no load condition).

4.4 Start the crosshead and feed the stress/strain data into the
computer and plot the curve.

4.5 The operator listens through the earphones for the onset
of cracking. At the onset of cracking sounds the operator
records the displacement. (The test is usually continued until
failure so that ultimate flexural strength and modulus can be
determined).

4.6 The operator then determines the load at the recorded dis-
placement from the digitized stress/strain curve.

5 CALCULATION.

5.1 The recoverable energy is calculated using the following
equation:

Where E’= Recoverable energy
and € = recorded displacement

and ¢ = recorded load at the recorded displacement

E'=050 ¢
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FIGURE 1
6 GENERAL INFORMATION. This newly issued stan-
dard was originated by MCD in October 1994.
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