Rigid Foam IPN 20-649 Type 1

General

This material was primarily developed for insulation of liquid H, fuel tanks for launch vehicles.

The material, which is referred to as an Inter-Polymer-Network, consists of a polymeric alloy of a highly
cross-linked polyamide-urea and a ductile linear vinyl polymer. The cryogenic properties are good and
the material exhibits excellent short-term capability at high temperatures. IPN 20-649 is thermo-

formable.
Physical Properties
Density range

Thermal conductivity

Linear contraction
Coefficient

Tensile strength
Ult. tensile strain

Poisson’s ratio

40 - 50 kg/m*®
0.015 w/m K
0.027 w/m K
0.033 w/m K
4x10°/K

0.9 Mpa
15%

0.3

Compressive Properties Through the Plane (@296K)

Compressive strength
Compressive modulus

Tensile Properties in the Plane (@296K)

Tensile strength
Tensile modulus
Ultimate tensile strain

Shear Properties all Directions (@296K)

Shear strength
Shear modulus
Ultimate shear strain

Dimensions (approx.)
Length

Width

Thickness

B. ASTM D1621 Proc. B
A. ASTM D1621 Proc. A

0.5-0.7 Mpa
50 Mpa (B)
20 Mpa (A)

0.7 - 1.0 Mpa
20 — 30 Mpa
5%

0.4 - 0.6 Mpa
12 — 17 Mpa
10 %

7t
3ft
Max 1 %2"
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SP-R-0022A (ASTM E 595 77)

TOTAL MASS LOSS AND COLLECTED CONDENSABLE MATERIALS FROM

OUTGASSING IN A VACUUM ENVIRONMENT (VCM TEST)
*This page is reproduced in full from JSC #7624 | WSTF #88-21897.
Actual test report on file and available upon request.

Rigid Foam IPN 20-649 Type 2

Test Sample Description
Average Sample Thickness 0.315cm (0.124in.)

Additional Information
The test material was cut into ¥4” squares for placement into the sample containers.

Preparation Information
Low material density precluded testing of standard 250-milligram samples.

Test Conditions

Final Test Pressure 4 x10™ Pa (3 x 10° torr)
Test Sample Temperature 398 K (125 °C)

Test Collector Plate Temperature 298 K (25 °C)

Test Duration 24 hr.

TEST RESULTS, OBSERVATIONS, AND COMMENTS
TABLE 1. TEST RESULTS

Calculated Samplel Sample2 Sample3 Average
Results Values

Post-conditioning 0.029 0.027 - -
Weight (g)

Weight Loss (%) 3.35 3.46 - 3.41

Volatile 0.00 0.00 - 0.00

Condensable
Material (%)

Water Vapor 0.71 0.66 - 0.69
Recovery (%)

NOTE: The maximum estimated random deviation observed in the percentage of volatile condensable material
with a sample mass of 0.250 gram is 0.02 percent. The random deviation is inversely proportional to the sample
mass. The random deviation of the percent volatile condensable material with the less than standard sample mass
used in this test is estimated to be 0.19 percent.

Disclaimer: This document and the data contained herein is subject to revision. DIAB Inc.reserves the right
to release new replacement data. The data presented is derived from tests and experience. Calculations
should be verified with physical tests. The data is furnished without liability to DIAB Inc. or its agents and
does not constitute a warranty or representation in respect of the material or its use. DIAB Inc. assumes no
liability for patent infringement either expressed or implied. Users of this document should check that they
have the latest issue, which may be downloaded from the DIAB web site — www.diabgroup.com or by calling
Technical Services at 972-228-7600.
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