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IDENTIFICATION Two (2) groups often (10) 4" x 4" x 0.1" plaques, were submitted and identified
by the client as ULT9085 "Flat" and ULT9085 "On Side".

Delsen arbitrarily selected one (1) specimen from each group for volume
resistivity, dielectric constant and dissipation factor, and five (5) specimens
from each group for dielectric strength.

SPECIFICATION None

REFERENCES : 1. Stratasys Purchase Order Nos. 135598, dated February 24, 2009

2. E-mails between Paul Hopkins of Stratasys and John Moylan of Delsen,
dated February 18, 2009, February 20, 2009, and February 24, 2009.

3. ASTM D 257-07, "Standard Test Methods for DC Resistance or
Conductance of Insulating Materials"

4. ASTM D 150-98 (Reapproved 2004), "AC Loss Characteristics and
Permittivity (Dielectric Constant) of Solid Electrical Insulation"

5. ASTM D 149-97a (Reapproved 2004), "Dielectric Breakdown Voltage and
Dielectric Strength of Solid Electrical Insulating Material at Commercial
Power Frequencies"

TESTING
PERFORMED : 1. Volume resistivity per ASTM D 257-07

2. Dielectric constant and dissipation factor at 1 kHz per ASTM D 150-98
(Reapproved 2004)

3. Dielectric strength per ASTM D 149-97a (2004), Method A, short time test

As a mutual protection to clients, the public and Delsen Testing Laboratories, Inc., this report is submitted for the exclusive use of
the client to whom it is addressed. This report applies only to the sample(s) tested and is not necessarily indicative of the qualities
of apparently similar or identical products. Use of this report, whether in whole or in part, or of any seals or insignia connec
therewith, in any advertising or publicity matter, without prior written authorization from Delsen Testing Laboratories, Inc. is prohibited.
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REMARKS : There were no acceptance/rejection criteria applicable to the test results.

Test results are herein submitted for client evaluation.

Respectfully submitted,

fck H. C. Ching, Ph.D.
^aboratory Director
DELSEN TESTING LABORATORIES, INC. dsp L3 T41847 Stratasys

Delsen Testing Laboratories, Inc. is accredited by the American Association for Laboratory Accreditation in the field of mechanical testing, as listed in the
current A2LA Directory of Accredited Laboratories and as shown on the A2LA Scope of Accreditation, Certificate No. 0096-01.

As a mutual protection to clients, the public and Delsen Testing Laboratories, Inc., this report is submitted tor the exclusive use of
the client to whom it is addressed. This report applies only to the sample(s) tested and is not necessarily indicative of the qualities
of apparently similar or identical products. Use of this report, whether in whole or in part, or of any seals or insignia connected
therewith, in any advertising or publicity matter, without prior written authorization from Delsen Testing Laboratories, Inc. is prohibited.
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TEST METHOD
MEASUREMENT METHOD
ELECTRODE TYPE
TEST VOLTAGE
ELECTRIFICATION TIME
PRE-CONDITIONING
TEST CONDITIONS

VOLUME RESISTIVITY

ASTM D 257-07
Megohm bridge
Aluminum foil
500 VDC
60 seconds
40 hours minimum at 23 °C and 50% R.H.
74°F and 36% R.H.

SPECIMEN

TOP
ELECTRODE
DIAMETER

inches

MATERIAL ID : ULT9085 "Flat"

6 2.02

SPECIMEN
THICKNESS

inches

0.100

VOLUME
RESISTANCE

ohms

6.0 x 10 13

VOLUME
RESISTIVITY

ohm-cm

4.9 x l O 1 5

MATERIAL ID : ULT9085 "On Side"

6 2.02 0.099 l .Ox 10 14 8.2 x 10 15

REMARKS : There were no acceptance/rejection criteria applicable to the test results.

As a mutual protection to clients, the public and Delsen Testing Laboratories, Inc., this report is submitted for the exclusive use of
the client to whom it is addressed. This report applies only to the sample(s) tested and is not necessarily indicative of the qualities
of apparently similar or identical products. Use of this report, whether in whole or in part, or of any seals or insignia connected
therewith, in any advertising or publicity matter, without prior written authorization from Delsen Testing Laboratories, Inc. is prohibited.
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DIELECTRIC CONSTANT AND DISSIPATION FACTOR

TEST METHOD
ELECTRODE TYPE
PRE-CONDITIONING
TEST CONDITIONS
TEST FREQUENCY

ASTM D 150-98 (Reapproved 2004)
Unequal size aluminum foil
40 hours minimum at 23°C and 50% R.H.
74°F and 36% R.H.
1kHz

TOP
ELECTRODE SPECIMEN

SPECIMEN DIAMETER THICKNESS
inches inches

DIELECTRIC DISSIPATION
CONSTANT FACTOR

MATERIAL ID : ULT9085 "Flat"

6 2.02 0.100 3.04 0.0027

MATERIAL ID : ULT9085 "On Side"

6 2.02 0.099 3.15 0.0026

REMARKS : There were no acceptance/rejection criteria applicable to the test results.

As a mutual protection to clients, the public and Delsen Testing Laboratories, Inc., this report is submitted for the exclusive use of
the client to whom it is addressed. This report applies only to the sample(s) tested and is not necessarily indicative of the qualities
of apparently similar or identical products. Use of this report, whether in whole or in part, or of any seals or insignia connected
therewith, in any advertising or publicity matter, without prior written authorization from Delsen Testing Laboratories, Inc. is prohibited.
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TEST METHOD
ELECTRODE TYPE
TEST MEDIUM
VOLTAGE
RISE RATE
PRE-CONDITIONING
TEST CONDITIONS

DIELECTRIC STRENGTH

ASTM D 149-97a (2004), Paragraph 12.2.1, Method A, short time test
2-inch diameter stainless steel (type 1)
Transformer oil

500 VAC, RMS (60 Hz)/second
40 hours minimum at 23°C and 50% R.H.
70°F and 46% R.H.

SPECIMEN

MATERIAL ID
1
2
3
4
5

SPECIMEN
THICKNESS

inches

: ULT9085 "Flat"
0.100
0.101
0.099
0.100
0.101

LOCATION
OF FAILURE

Center of Electrode
Center of Electrode
Center of Electrode
Center of Electrode
Center of Electrode

BREAKDOWN
VOLTAGE

KVAC, RMS (60 Hz)

19
6

10
7

11

AVERAGE:
STANDARD DEVIATION:

COEFFICIENT OF VARIATION

DIELECTRIC
STRENGTH

volts/mil

190
60

100
70

110

110
51
46.4

MATERIAL ID
1
2
3
4
5

ULT9085 "On Side"
0.099
0.098
0.099
0.099
0.099

Edge of Electrode
Edge of Electrode
Edge of Electrode
Edge of Electrode
Edge of Electrode

32
24
24
23
25

AVERAGE:
STANDARD DEVIATION:

COEFFICIENT OF VARIATION (%):

320
240
240
230
250

260
37
14.2

REMARKS : 1. It should be noted that dielectric strength varies approximately as the reciprocal of
the square root of specimen thickness for relatively homogeneous solid materials.
See ASTM D 149-97a (Reapproved 2004), Appendix XI, Paragraph XI .4.2 for
details.

2. There were no acceptance/rejection criteria applicable to the test results.
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