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DISCLAIMER
The findings in this report are not to be construed as an official
Department of the Army position unless so designated by other authorized
documents.
The use of trade name(s) and/or manufacturer(s) does not constitute

an official indorsement or approval.

DESTRUCTION NOTICE
For classified documents, follow the procedures in DoD 5200.22-M,
Industrial Security Manual, Section II-19 or DoD 5200.1-R, Information
Security Program Regulation, Chapter IX.
For unclassified, limited documents, destroy by any method that will
prevent disclosure of contents or reconstruction of the document.

For unclassified, unlimited documents, destroy when the report is

no longer needed. Do not return it to the originator.
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i}f Electrode Process), PREP (Plasma Rotating Electrode Process), and PMRS

(Plasma Melted and Rapidly Solidified);

. 2. Mo reduced 2 and 5 um;

~ 3. Mo-0.1Z cobalt, co—reduced;

N 4. Mo-5 wt. % alumina (A1503), dispersion strengthened.

-

‘.

. Hot Isostatic Pressing (HIP) densification occurred at 15-30 Ksi, 1300-1600°C,
+ for 1.5 to 3.0 hours. The TZM REP/PREP powders (220/74 um) were not fully

. densified even at 1600°C, 30 Ksi, 3 hours. Point particle contact prevented
ﬁ} complete void elimination. TZM PMRS powder (24.7 um) achieved 99 percent of
o theoretical density while maintaining a small grain size (10.4 ASTM eq.) Bend
- deflection and fracture energies were approximately three times those for PREP
. powder at a bend rupture strength of about 120 Ksi. Mo reduced and Mo-0.l1l% Co
B . powders showed less (or the same) ductility with increasing HIP temperatures.
- Fractures were intergranular with decreased bend rupture and compression

" strength. The Mo-5A1303 powder maintained a fine grain size (13 ASTM eq.),

A but with fracture energies usually less than 0.6 in.-lbs. Included are

" results from bending and compression testing with metallographic and fracture
: mode interpretation.
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20. ABSTRACT (CONT'D)

The laser range finder for a mobile robot is mounted on a mast from which a
nolisy measurement matrix is generated. This range matrix has a grid with
azimuth angles as its abscissa and elevation angles as its ordinates. With
these noisy measurements, a rapid estimation scheme 13 used to det: “he
presence of horizontal and vertical edges on a terrain by processi: - range
data successively along each column and row of the range matrix. Mai.. points in
a three-dimensional space are generated by estimating sudden change in the range
and range slopes using detection scheme with a decision tree. The result of the
estimation 1s a collection of data points to form a curve in space that belongs
to some edge of an obstacle from the vantage point where the laser range finder
is located. The orthogonal surface slopes of an obstacle can be determined from
the range slopes which are estimated from the range matrix. The segmentation of
range data on the basis of surface slopes provides groups of connected data
points that belong to one particular face of some observed obstacles. The
problem of grouping range data points of different planar surfaces on the basis
of their surface slopes becomes an application of clustering analysis.

A data clustering and surface fitting operation must be performed and the
location of edges and vertices must be determined. Objects are then assembled
from these surfaces, edges, and vertices. There are no a priori knowledge of
the number of objects in the workscene, however, it is assumed that all the
objects in the scene can be approximated modeled as having many planar surfaces.
Limitations of a sight system depend on the form of input data used. Systems
such as laser range finder systems, which use range information directly, cannot
determine edges between objects which are in close alignment. Clearly none of
these input data styles can determine the scene description perfectly;
therefore, any object recognition scheme would strive for consistency.

The first approach of a heuristic scheme for object reconstruction and formation
is presented here based on input data containing depth information. This scheme
will reconstruct plane faceted objects from a workscene described as edges,
faces, and vertices in cartesian coordinates. The set of heuristic rules is
based on geometric considerations and insight into the characteristics of
objects, which are found to be the convexity and colinearity of edges. Methods
for determining if an edge 1s convex or concave and if two edges are colinear
are developed. These methods are consistent, regardless of the viewer's point
of observation. If parts of the image of the workscene in the input information
exhibit certain properties, then these parts will be grouped as an object.
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When an otherwise homogeneous material under stress contains small defects

at parts of the material-

defect interface significantly exceed the ones anticipated at that location in
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different materials (and even the same material when loaded in different
orientations) reflect different sensitivity to such 'stress-raisers'--a
material property known as fracture toughness. Test samples and testing
procedures have been devised in order to quantify this material property. The
relation between the applied load and its displacement (or gap opening) at the
point of crack growth is being used herein to determine (compute) material
fracture toughness. )

|' DN = SN

2% B

While the equations derived for the stress field near the edge of a defect in
an otherwise uniform field assume an infinite volume of material to surround
the (relatively) very small defect, the crack to width and/or height in these
laboratory size testing samples is definitely a finite one. This report
offers a mathematical relation between the applied load and that part of the
deflection (gap opening) which is due to the cantilever-like part of the y
Fsample, for that class of fracture toughness test specimens which can be
described as double cantilever. A beam theory approach is used.
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represent the finite element solution and grids, an error estimation

problem involving Burgers' equation, and a model combustion problem.
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the larger sample was not well estimated by the Charpy sample results.
However, if the crack extension 1s presented as relative crack growth (as a
percentage of the uncracked ligament), the agreement between the two widely
different specimen sizes is much better, although not exact. With the
exception of the relatively brittle 7075-T651, the J corresponding to zero,
one percent, and two percent crack growth was higher in the Charpy samples
than in the larger samples. This was attributed to the inability of the "load
drop” method to determine the exact location of the crack initiation.

Although nonconservative, we believe the "load drop” method analysis of
precracked Charpy data is adequate for quality control toughness testing

provided that it is realized that Jy. and J-R curves may be overestimated
slightly.
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" the model. The properties of both the Composition B and steel shell are

; treated as functions of temperature, and the boundary conditions are

& considered to be functions of both temperature and time. While the crack

t, initiation cannot be predicted, following the solidification front will give

B information towards understanding the process. The work will establish the
transient temperature distributions and solidification froat motions for the )
various boundary conditions used. An extension of this work, to be performed
later, will consider the stresses in the solidfying shell and the residual
stress state after solidification is complete.
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