Introduction to Yield Envelope/Surface Deter mination
L aboratory Assignment

Due date: October 9, 2002

The following assgnment is to be conducted by each group team and is not an individud
assgnment. Present your answersin aform of areport (at least one and a hdf page long).

Pleese specify in your report with subsections for each specific question you have
responded to. Follow the attached format on how to write a report. Report should be
typed with 12pt font with sngle spacing, it should be degant. Any writing yle is
acceptable. Equations should be typed in a scientific manner (eg. equation mode in Word
should be used).

1. Describe the Enhanced Arcan Apparaius (EAA) test set-up for determining yidd
envelope/surface of utrdight maerids; eg. what are its main components, how is it used
to determine the yidd surface, what forces are measured, what is used to measure those
forces, describe potential sources of error and quantify those errors if possible, describe
any necessxy cadibratrion, etc. Why is it important to have uniform dress and drains
acting in the gage section of the tested pecimen in the EAA?

2. Dexribe the loading configuration of the EAA: is it ddicdly determinate or
indeterminate, is it plane dress or plane drain configuration? Let the direction
perpendicular to the gage section of the hutterfly specimen be y and the direction pardld
to its gage section be x. Ligt the stresses and sirains acting on the specimen.

3. Draw a free body diagram of the reaction forces acting on the ultrdight specimen and
a the EAA joints after the EAA undergoes a resultant displacement of d gpplied by the
MTS testing machine.

4. If F, represents the reection force dong the resultant displacement dand F,

represents the perpendicular reaction, prove from your free body diagrams that the
longitudina and shear Stresses in the gage section of the butterfly specimen are given by
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where a istheangle between F, and the gage section. In the lab demonstration F,

was measured by the load cdl of the MTS testing machine, while F, was not measured.
Instead, a longitudind force F, was messured, so that the longitudind stress can be
obtained directly asfollows
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draw a free body diagram with F, and F_ acting on the specimen and determine s, as
afunctionof AF, ,a .

5. Given a uniform displacement filed u®,v° a the boundary of the butterfly specimen in
x and y drections regectivdy, asume the fdlowing kinematicdly admissble
displacement field within the specimen
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where h is the gage length of the specimen. Determine the longitudind and shear drains
acting in the specimen. Using the conditutive rdations for an isotropic materid in plane
stress, find b in the following equation
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6. Suppose that the loading joint n the EAA was a roller support with F, the only non

vanishing force acting in the specimen. From the free body diagram, determine the
longitudina and shear stresses

Cdculate the eror you would have on the dress determinations using the above
equations ingtead of the origind equations determined in Question 4.

7. Your group was given experimentd data of F, ,F, for a honeycomb tested during the
lab demondration for a given angle. Cdculate the s, ,s,, . Define the turning point of

the s, -s, curve as the yield point for the honeycomb and obtain its value. Does this

correspond with the following yidd surface for this honeycomb (determined by Doyoyo
and Mohr, 2002)

wheret® =1.0£0.05 MPaand s~ =3.0+0.1 MPa.
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8. Two different yield surfaces, namely; the Mises and Tresca criterions apply for metas,
while Mohr-Coulomb yield envelope is used for soils, rocks or concrete. What types of
tests are used to determine these yidd surfaces for metds and soils? How do they differ
from the current test (i.e. the EAA) for ultrdight materias? Discuss briefly. Is uniformity
of stress and strains at the gage section aso a requirement?
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