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Materials Physically Tested in Variable-Environment Chamber 

The problem: 
To physically test crushable materials through a 

wide range of environments within a single test cham-
ber to determine their energy absorbing capacity. 
Presently available environmental chambers give 
data on specimen or assembly behavior due to en-
vironmental change but not on physical tests per-
formed through a range of changing environment. 

The solution: 
A controlled environment chamber that encloses 

both the test specimen and the devices used to per-
form the physical tests. The chamber may be stepped 
through a range of pressures, temperatures, humidi-
ties, and chemical atmospheres. 

How it's done: 
The chamber is firmly mounted on a static test 

stand so that external forces or movements will not

affect it. A ram attached to appropriate force-regis-
tering instrumentation is mounted directly above the 
chamber and enters it through a collapsible, sealing 
bellows to engage the upper plate of a cubical cavity 
that contains the specimen under test. The cavity is 
made up of fixed and movable plates in such a con-
figuration that the ram, pressing on the upper mova-
ble plate, will cause deformation of the specimen 
through lateral expansion. The movable plates, con-
tiguous with the crushable specimen, are spring 
loaded to maintain intimate contact with the specimen 
while permitting its deformation under pressure. The 
chamber is equipped with conduits to introduce heat-
ing or cooling gas to the cavity, to raise or lower the 
pressure within the chamber, or to introduce atmos-
pheres of differing chemical makeup into the chamber. 

Instrumentation includes a transducer to measure 
specimen deformation, thermocouples to monitor 
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temperature of specimen and cavity, and a vacuum 
gauge to monitor chamber pressure. 
Notes: 
1. Minimal modification would permit other physical 

tests, such as tensile strength of materials, to be 
performed as humidity, temperature, cycling, 
or atmospheres of specific chemical composi-
tion and pressure are controlled.

2. Inquiries concerning this invention may be di-
rected to: 

Technology Utilization Officer 
Jet Propulsion Laboratory 
4800 Oak Grove Drive 
Pasadena, California, 91103 
Reference: B66-10130 

Patent status: 
Inquiries about obtaining rights for the commer-

cial use of this invention may be made to NASA, 
Code GP, Washington, D.C., 20546. 

Source: Albert C. Knoell 
(JPL-789)
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