Hydrogen Test Facility (Building 4628)

Purpose:  To provide mechanical property data and mechanical testing services to our Customers, (Payloads, Projects and Shuttle elements) in support of the Centers’ strategic initiatives. 

The hydrogen test facility is a unique national resource. It is used to run an extensive range of tests in hydrogen under one roof, with procedures developed on demand. For example, permeability tests are conducted on composite materials using liquid hydrogen. Permeability is measured under a biaxial load, with 20 to 30 thermomechanical cycles every 24 hours. The first high-pressure cryogenic permeability tests in liquid hydrogen were run here, and these tests are now available at up to 2,068 kPa (300 psi).

Custom mechanical test systems are operated in eight structurally reinforced test cells.

Materials are screened for property changes under different combinations of stress, pressure, and ambient-to-extreme temperatures.

· Standard mechanical tests in gaseous and cryogenic environments include:

· Compression

· Fatigue crack growth rate

· Four-point bend

· High/low cycle fatigue

· Fracture toughness

· Shear

· Strain to crack

· Tensile
· Gaseous tests are performed in gaseous hydrogen, hydrogenated steam, gaseous helium, and gaseous nitrogen from –129 to 982 °C (–200 to 1,800 °F) at pressures from 0 to 68,948 kPa (10,000 psi).

· Gaseous exposure

· Creep
· Cryogenic tests are performed in liquid nitrogen, liquid helium, and liquid hydrogen at pressures up to 2,068 kPa (300 psi).

· Cryogenic exposure

· Thermal conductivity of insulation Liquid hydrogen test system 

Materials Mechanical Test Facility (Buildings 4612, 1200 wing and room 1102, and 4707, room 103)

Purpose:  To provide mechanical property data and mechanical testing services to Customers, Payloads, Projects and Shuttle elements in support of the Centers’ strategic initiatives. 

1200 wing:

Nine mechanical test systems are used to apply force from 0.05 to 900 kN (0.01 to 200 kip) at temperatures from –268 to 1,093 °C (–450 to 2,000 °F) with computerized data acquisition. Tests are run in air and gaseous or liquid helium and nitrogen.

1100 wing:

Three additional test systems provide test capability up to 20,000lb force.

4707, room 103:

Three screw machines: 6.7 kips, 44.5 kips, and 22 kips. 

Three servo-hydraulic test machines: 20 kips, 100 kips, and 100 kip axial/50in-lb torsional.

Also in 4707: Two 700C (1292F) creep machines and a 5 kip SHT bench-top machine.


Test capabilities include:

· Tension and compression

· Young’s, tangent, chord, and shear modulus

· Stress rupture

· Bending and ductility of metals and welds

· Three- and four-point bend

· Plane-strain fracture toughness

· High/low cycle fatigue

· Crack growth rate (da/dN, da/dt)

· Crack-tip opening displacement

· Fracture toughness (JIC, KIC, KIEAC)

· Hardness

· Simulated service

· Torsion testing of fasteners

· Photo-stress strain measurements

· High frequency cyclic testing

· Creep up to 1250C (2282F)

Cell 1204:  

TS-1:  200 kip servo hydraulic test (SHT) machine is being set up for aft clevis ring testing

TS-2:  5 kip SHT machine running cryogenic helium testing of foam compact tension (fracture) or tensile coupons

Cell 1206:


TS-3:  20 kip SHT machine, Ti testing for ECLSS, room temperature JIC‘s

TS-4:  50 kip SHT machine, not running anything just now.

TS-5:  20 kip SHT machine, Aft Clevis Ring da/dN, crack growth rate testing (using Shepic gage) from flight ring, room temperature

TS-6:  20 kip SHT machine, Setting up for NESC ISS bend JIC’s at room temperature.

Cell 1207:  Break area, coffee machine, storage.

Cell 1209:

TS-7:  5 kip SHT machine, Liquid Nitrogen or room temperature foam CT’s or tensiles.


TS-8, TS-9:  60 kip Tenius Olsen Test machines, not running anything just now.

Cell 1208:

Machine shop/specimen prep area:  Bench grinder, sander, bench lathe, milling machine, drill press, Tensilcut machine, EDM machine, strain gaging, photo elastic application

Cell 1211:


Torque-tension fastener tester, strain gaging, and storage area

Cell 1213:


Strain gaging

Room 1102:

TS-11:  10 kip SHT setting up for bend testing and compression testing of rusted metal pieces

TS-12:  5 kip high frequency SHT machine, not running anything now

TS-13:  20 kip slow rate machine, not running anything now

TS-14, TS-15: 1250C (2282F) creep machines for ceramic materials, not running anything now

