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10. Introduction 

1. Objective 

The objective of this test is to vibrate the XDS Helium Insert at liquid nitrogen temperature, under acceptance level structure loads. 

2. Description

Give a complete account of the test article. Describe the test to be performed.

11. Applicable Documents/References 
AD1) GLAS Component Design Loads & Environment Design Guidelines, Revised February 2000

AD2) General Environmental Verification Specification for STS & ELV Payloads, Subsystems, and Components, GEVS-SE

RD1) Boeing Delta II Payload Planners Guide

**AD is Applicable Documents RD is Reference Documents**

12. Testing Facility 
Vibration Test Facility B7 – Ling B-335 exciter

13. Special Considerations 
1. Safety Precautions 

The X-Ray Spectrometer (XRS) Detector System (XDS) Helium Insert Lead Engineer will determine the personnel needed for each test and insure that the immediate test area will be restricted to those personnel directly associated with this procedure.

Vibration testing on the XDS Vibratable Dewar will be performed in accordance with the requirements and procedures outlined in the Engineering Services Division's safety program as defined in the September 1990, "Safety Manual". The project recognizes the three chief hazards of cryogenic fluids-extreme cold, potentially high pressures, and the potential for asphyxiation and has incorporated provisions in the design and handling procedures to minimize the possibility of any personnel hazards or risk of damage to the test facility.

2. Safety Hazards 
Explain the steps taken if any unsafe environment becomes present.

3. Environmental Requirements 
If the test is performed in or may affect a natural environment, state the way the testing article should be handled.

4. Quality Assurance Provision 
Identify the role of the Quality Assurance Provision

5. Changes to Document

Deviations to this procedure, discovered before or during the performance of the procedure, shall be redlined in the Helium Insert Lead Engineer's copy, dated, and signed by the Helium Insert Lead Engineer and the Quality Assurance (QA) representative. Extensive changes must have the approval of the Systems Engineer.

14. Test Specifications 
1. Limits/Notching 
Include any input, specification, limit, or notching, and any force limiting specifications for random vibration.

2. Metrology (Tolerance Level) 
The maximum allowable tolerance for the vibration tests are defined below:

Sine Sweep

Maximum level -10% to +10%

3. Success Criteria

Test duration and input levels are specified in Section 3.4. The tests described in this plan will be considered successful if each test meets or exceeds the specified duration and the input levels are within the specified tolerances.

15. Test Sequence 
This test sequence involves sine sweep on all three axes.

PRIVATE
Test
Axis
Test
Specifications

1
X
Sine Sweep
0.25g, 5-400Hz, 4oct/min

2
Y
Sine Sweep
0.25g, 5-400Hz, 4oct/min

3
Z
Sine Sweep
0.25g, 5-400Hz, 4oct/min

16. Test Set Up/Hardware/Instrumentation 
1. Handling 
All handling of the Telescope shall be performed in accordance with approved Work Order Authorizations and the Glas Telescope Lifting Sling (TLS) Operation Procedure.

2. Instrumentation 
The test sensors are tri-axial accelerometers and force gages (9077 KISTLER). There is a force gage connected to each flexure through a force measurement fixture (FMF). They are attached to the shaker fixture using 1-inch bolts which have are preloaded to 40000lb.

There are 24 tri-axial accelerometers located on the structure for data collection plus at least 2 in axis control accelerometers on the test fixture aside the force gages. The accelerometers that are located on the structure are listed in table 2. Figures 1 through 4 show the GLAS instrument structure and various system components.

3. Hardware List 
The EM hardware shall include:

Flight Structure: optical and telescope benches, shear panel, S/C interface flexures, and support struts

Flight like structure

Aluminum structure replacing telescope mounting structure and flexures

Mass simulators for components (identical mechanical interface, mass and cg)

Mass simulator for telescope (identical mechanical interface, mass inertia, and cg)

Force measurement fixtures

Simplified dummy harness TBC

Mechanisms

4. Test Item Configuration

The Helium Insert will be tested cold, with a nominal load of 30 liters of LN2 in the test Dewar tank during vibration testing. All hardware to be delivered to the Neon Dewar assembly will be installed on the Helium Insert for this test.

The Helium Insert temperature shall be no greater than 150K during vibration testing.

17. Personnel Responsibility 
Here is a list of personnel: Test Facility Engineer, Project Engineer, Project Analysis, Quality Assurance Representative, Lead Analyst, Lead System, Project Manager, and/or any other personnel that are working on testing article. Use this section to identify their importance. *Do not need to include*

1. Responsibility of Project 
Give the breakdown of the responsibility of each individual.

2. Responsibility of Code

Give the overall responsibility of the code.

18. Documentation 
1. Facility Report 
Code 754.1 will provide a report summarizing the tests performed within one week after test completion. A final facility test will be provided within 30 days after test completion to include all control and response data in the format described below. All out of axis, crosstalk, data shall be included.

2. Verification Report

The ACHE Lead Engineer will provide a report, which will indicate whether the box has survived structural testing and has passed all functional testing. The report will also document whether any anomalies were found during testing.

19. Data Acquisition and Processing 
1. Test Facility Responsibility 
Explain how the test facility will be insured that the facility and the testing article are ready for being tested. Test facility should calibrate test equipment before use.

2. Test operations 
Explain what type of data the test facility should be reading. Also, explain how the testing environment will remain accurate.

3. Test Logbook 
Explain who will keep a log of the testing and what will be in the logbook.

4. Data Reduction

The following data is requested from the test (applies to each axis):

1. Sine Sweep Test

· Before and after each sine sweep test, record Helium Insert temperatures and resistance’s.

· Immediately after each sine sweep test, plot acceleration vs. frequency from both in-axis internal accelerometers mounted on liquid nitrogen interface ring.

· After all testing is completed, provide plots of acceleration vs. frequency for all channels.
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