

















TABLE T SUMMARY OF EXPERIMENTAL DATA

Longitudinal Gauge Lateral Gauge
SHOT NO. PEAK STRESS SRR, I seak SR/R I\ osidual SR/Ry | peak SRR | vesidual
82504 5.4 0.37
82506 6.5 0.53 10.09
83505 C11.5 1.1 0.15 0.66 0.23
83510 8.4 0.74 0.15
83511 1.85 0.092 0.033 0.098 0.023
83512 1.25 0.042 0.010 0.072 0.014
83521 3.6 0.23 0.060 0.17 0.045
83522 15.1 1.62 0.15 1.06 0.22
83525 7.4 0.62 0.12 0.38 0.11
83526 18.3 2.15 1.31° 1.53 0.78%

%In this experiment fused silica impactor: was
to the first unloading step.

used; SR/Rulresn values for this experiment

correspond
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Fig. 1. Schematic view of the PMMA matrix containing the gauges.
(a) dimensions of the typical ytterbium gauge.

(b) for longitudinal gauges, labeled 1 and 2, the gauge surface
is parallal to shock front; for lateral gauges, labeled 3 and 4,
the gauge surface is perpendicular to the shock front.

"(c) final PMMA assembly.
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Fig. 2. Electrical circuit for gauge signal recording system.



SR

voltage

time
(a)
of
g R
Rolpeak
F&r
R | .
1 0'residual
time
(b)

Fig. 3. (a) A representative gauge voltage versus time record.

(b) The corresponding resistance change ratio versus time record.
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Fig. 4. R_o — versus peak longitudinal stress.
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APPENDIX

In this appendix we give the details of each experiment and
the experimentally measured profiles.

For each experiment we have given a table listing the important
experimental parameters. Following the table are given the plots of
measured resistance change profiles for every gauge. In these
plots the term "longitudinal gauge" refers to the gauge oriented
parallel to the shock front and the term "lateral gauge" refers

to the gauge oriented perpendicular to the shock front.






Shot Number: 82-504

Projectile Velocity: 0.296 mm/us

Shock Stress: | 5.4 kbar

Impactor Material: PMMA

Impactor thickness: 5.08 mm

Gauge Depth in PMMA Matrix: 5.57 mm

Gauges Embedded in PMMA Matrix: Two longitudinal ytterbium gauges
Remarks: Unloading response could

not be recorded.
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Shot Number:

Projectile Velocity:

Shock Stress:

Impactor Material:

Impactor Thickness:

Gauge Depth in PMMA Matrix:

Gauges Embedded in PMMA Matrix:

Remarks:

82-506

0.352 mm/psec
6.5 kbar
PMMA

3.02 mm

6.44 mm

Two longitudinal ytterbium gauges

The results from two gauges
agreed within 0.2%. The
viscoelastic effect in PMMA

was observed. To reduce the
effect of viscoelasticity on the
resistance change profile of the
gauges, it is better to bring
the gauges closer to the impact
surface.
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0.50 }

0.25 1

0.00

SHOT 82506 Yb LONGITUDINAL (2)

0.0

1.0 2.8 3.0 4.0

TIME (mlcrosecondsl

5.0
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Shot Number: 83-505

Projectile Velocity: 0.615 mm/usec
Shock Stress: 11.5 kbar
Impactor Material: PMMA
Impactor Thickness: 2.99 mm

Gauge Depth in PMMA Matrix: 0.5 mm for lateral gauges
0.96 for longitudinal gauges
Gauges Embedded in PMMA Matrix: 4 ytterbium gauges-—

2 longitudinal and 2 lateral

Remarks: For one of the gauges (longitudinal}
the length of the leads was reduced
to 7.4 mm as compared to 13.7 mm
for other gauges. We found that
the lead length has no effect on
gauge response.
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Shbt Number:
Projectile Velocity:
Shock Stress:
Impactor Material:
Impactor Thickness

Gauge Depth in PMMA Matrix

Gauges Embedded in PMMA Matrix:

Remarks:

83-510

0.45 mm/us

8.4 kbar

PMMA

2.95 mm

0.96 for longitudinal gauge

1.0 for lateral gauge.

4 gauges

one longitudinal ytterbium, one

lateral ytterbium; one longitudinal
manganin and one lateral manganin

We did not obtain resistance
change profiles for lateral Yb
gauge because power supply

- did not work.
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Shot Number: . 83=511

Projectile Velocity: 0.114 mm/us

Shock Stress: 1.85 kbar

Impactor Material: PMMA

Impaétor Thickness: 2.95 m

Gauge Depth in PMMA Métrix: 0.99 mm for longitudinal gauge

1.0 mm for lateral gauge
Gauge Embedded in PMMA Matrix: One longitudinal ytterbium and

one lateral ytterbium

Remarks: Current source giving a higher
current (v 9 amps) was used
for these gauges; the electrical
circuit is shown in Fig. 2b.
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Shot Number:

Projectile Velocity:

Shock Stress:

Impactor Material:

Impactor Thickness:

Gauge Depth in PMMA matrix:

Gauges Embedded in PMMA Matrix:

Remarks:

83-512

0.074 mm/usec

1.25 kbar

PMMA

2.95 m

1.0 mm

one lateral ytterbium and

one longitudinal ytterbium

Current source giving a higher
current (v 9 amps) was used for
these gauges. Electrical circuit
is shown in Fig. 2b.

Width of the gauges was«48 mm (compared
to about 1 mm for the gauges in other
shots).
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Shot Number: 83~521

Projectile Velocity: 0.202 mm/us
Shock Stress: 3.6 kbar
Impactor Material: PMMA
Impactor Thickness: 2.95 mm
Gauge Depth in PMMA Matrix: 1.0 mm
Gauges Embedded in PMMA Matrix: 2 gauges

one lateral and one longitudinal

ytterbium.
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Shot Number: 83-522

Projectile Velocity: 0.788 mm/us
Shock Stress: 15.1 kbar
Impactor Material: PMMA
Impactor Thickness: ) 2.84 mm
Gaﬁge Depth in PMMA Matrix: 1.01 mm
Gauges Embedded in PMMA Matrix: 4 gauges

one longitudinal and one lateral
ytterbium; one longitudinal and

on lateral manganin

Remarks:
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Shot Number: 83-525

Projectile Velocity: 0.398 mm/us
Shock Stress: 7.4 kbar
Impactor Material: PMMA
Impactor Thickness: 3.048 mm
Gauge Depth in PMMA Matrix: 0.955 mm
Gauges Embedded in PMMA Matrix: 4 gauges

one longitudinal and one lateral
ytterbium; one longitudinal and

one lateral manganin.

Remarks:
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Shot Number:

Projectile Velocity:

Shock Stress:

Impactor Material:

Impactor Thickness:

"Gauge Depth in PMMA Matrix:

Gauges Embedded in PMMA Matrix:

Remarks:

83-526
0.605 mm/us
18.4 kbar

Fused silica

6.35 mm

0.96 mm

4 gauges

one longitudinal and one lateral
ytterbium; one longitudinal and one

lateral manganin.

This experiment was designed

to study step unloading response

of the gauges. Only one step could
be observed before the gauge was
brokent by rarefaction waves from
the edges.
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