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Preface

P1.  PURPOSE

This document sets forth requirements for the structural dynamic test engineering process, outlining what is required in 549-PG-8700.1.1 (Environmental Test Engineering and Integration Process) to conform to the GSFC ISO 9000 policy.

P2.  REFERENCES

a. GSFC Document GEVS-SE, “ General Environmental Verification Specification for STS and ELV Payloads, Systems and Components”, Revision A dated June 1996.

b. Environmental Test Engineering and Integration Process, 549-PG-8700.1.1

c. MSC Safety Manual

d. SSPP-PROC-102; Bldg. 5 Shaker Operating Procedure

e. GSFC Catalog titled ‘ESD Facilities & Capabilities’ dated Jan 1995

P3.  SCOPE 

This procedure applies to the structural dynamics test engineering test process under the authority of Code 549.2

P4.  DEFINITIONS

a. Process Owner (PO): Code 549.2 Structural Dynamic Test Engineering Section Head

b. Test Engineer (TE): The engineer designated by the PO to execute the test process. 

c. Product Design Lead (PDL): The project manager or leader responsible for the test article.

d. Project Test Plan (test plan): Provided by the PDL describing the overall plan for conducting a particular test.

e. Process Operating Procedure (POP):  generated for each area of structural dynamics testing and is used as a guideline for the operational process

f. Test Procedure: Test item specific document. Derived from POP and Test Plan.

P5.  AUTHORITIES AND RESPONSIBILITIES
N/A

P6.  CANCELLATION

549-PG-8700.1.2 Rev A

P7.  QUALITY RECORDS

Quality Records

Quality records will be maintained for a period of 5 years formation  is available in the attached quality record matrix. All civil service generated quality records will be maintained by the Section Head and listed in the Quality Record Master list under “Structural Dynamics”.
Quality Record Matrix Definitions:

A. STTS: Static Testing Technical Support

B. DT: Dynamic Testing 

C. EDS: Engineering Design and Support

D. RA: Repository Administrator

E. DR: Document Repository

F. TE: Test Engineer

G:  TC: Test Conductor

	Process
	Quality Record Title/Number
	Record Custodian
	File 

Location
	Retention 

Period

	09PC-PP01-2
	Steady State Acceleration Testing

	09PC-PP01-2
	Test Procedure
	Sandy Broadwater 
	Bldg. 7, Rm 148
	5 years

	09PC-PP01-2
	Test Report
	Sandy Broadwater 
	Bldg. 7, Rm 148
	5 years

	09PC-PP01-2
	Test Data
	Included in Test Report
	N/A
	5 years

	09PC-PP01-2
	Maintenance Records
	Phil Matthews
	Bldg. 15, Room 104A
	5 years

	09PC-PP01-2
	Calibration Records
	Phil Matthews
	Bldg. 29, High Bay
	5 years

	09PC-PP01-2
	Stress Report
	Sandy Broadwater
	Bldg. 7, Rm 148
	5 years

	09PC-PP01-2
	Fixture Drawings
	Mark Parker/Ron Cary
	Bldg. 7, Cage 15A
	5 years

	09PC-PP02-2
	Vibration Testing 

	09PC-PP02-2
	"(1) Test Folio consisting of test procedure, report, and data 
	Don Baker / Mark Ramsey
	Bldg. 7, Rm 030
	5 Years

	09PC-PP02-2
	Maintenance Records
	Mark Ramsey / Jack Bauernschmidt
	Bldg. 7, A Mezzanine
	5 Years

	09PC-PP02-2
	Accelerometer Calibration Records
	Mark Ramsey / Bob Denhardt
	Bldg. 7, Rm 41
	5 Years

	09PC-WI36-1
	Vibration Test Facility Operating Procedure 

	09PC-WI36-1
	Data Acquisition Folio
	Don Baker
	Bldg. 7, Rm 024
	5 Years

	09PC-WI36-1
	Vibration Test Report
	Don Baker
	Bldg. 7, Rm 030
	5 Years

	09PC-WI36-1
	Test Folio
	Don Baker
	Bldg. 7, Rm 030
	5 Years

	09PC-WI36-1
	Vibration Control System Processed Data & Operational Parameter File
	Chris McLeod
	Bldg. 7, Rm 018
	5 Years

	09PC-WI36-1
	DDAS
	Chris McLeod
	Bldg. 7, Rm 018
	5 Years

	09PC-WI36-1
	Vib. Facility Maintenance File
	Jack Bauernschmidt
	Bldg. 7, Rm 024
	5 Years

	09PC-WI37-0
	Vibration Test Facility Maintenance Plan

	09PC-WI37-0
	Vibration System Weekly Operational Readiness Inspection
	Jack Bauernschmidt
	Bldg. 7, Rm M-1
	5 Years

	09PC-WI37-0
	Function 23 Maintenance Record
	Jack Bauernschmidt
	Bldg. 7, Rm M-1
	5 Years

	09PC-PP03-2
	Modal Survey Testing

	09-PC-PP03-2
	Test Procedure
	Sandy Broadwater
	Bldg. 7, Rm 148 
	5 Years

	09-PC-PP03-2
	Test Report
	Sandy Broadwater
	Bldg. 7, Rm 148 
	5 Years

	09-PC-PP03-2
	Test Data
	Mark Ramsey
	Optical Disc, Bldg. 7, Rm 024
	5 Years

	09-PC-PP03-2
	Test Folio
	Mark Ramsey
	Bldg. 15, Modal Trailer
	5 Years

	09-PC-PP03-2
	Test Logbook
	Mark Ramsey
	Bldg 15, Modal Trailer
	5 Years

	09-PC-PP03-2
	Facility Modification Records
	Mark Ramsey
	Bldg. 15, Modal Trailer
	5 Years

	09-PC-PP03-2
	Accelerometer Calibration Records
	Mark Ramsey
	Vibration Lab
	5 Years

	09-PC-PP03-2
	Fixture Drawings
	Mark Parker / Ron Cary
	Bldg. 7, Cage 15A
	5 Years

	09-PC-PP03-2
	Stress Report
	Sandy Broadwater
	Bldg. 7, Rm 148
	5 Years

	09PC-PP04-2
	Mass Properties Measurement System 

	09PC-PP04-2
	Test Procedure
	Sandy Broadwater
	Bldg. 7, Rm 148
	5 Years

	09PC-PP04-2
	Test Report
	Sandy Broadwater
	Bldg. 7, Rm 148
	5 Years

	09PC-PP04-2
	Test Data
	N/A
	Included in Test Report
	5 Years

	09PC-PP04-2
	Maintenance Records
	Phil Matthews
	Bldg. 15 High-Bay File Cabinet
	5 Years

	09PC-PP04-2
	Facility Modification Records
	Phil Matthews
	Bldg. 15 High-Bay File Cabinet
	5 Years

	09PC-PP04-2
	Stress Report
	Sandy Broadwater
	Bldg. 7, Rm 148
	5 Years

	09PC-PP04-2
	Fixture Drawings
	Mark Parker / Ron Cary
	Bldg. 7, Cage 15A
	5 Years

	09PC-PP05-3
	Static Load Testing 

	09PC-PP05-3
	Test Procedure
	Sandy Broadwater
	Bldg. 7, Rm 148
	5 Years

	09PC-PP05-3
	Test Report
	Sandy Broadwater
	Bldg. 7, Rm 148
	5 Years

	09PC-PP05-3
	Test Data
	N/A
	Included in Test Report
	5 Years

	09PC-PP05-3
	Maintenance Records
	Phil Matthews
	Bldg. 15, Rm 104
	5 Years

	09PC-PP05-3
	Facility Modification Records
	Phil Matthews
	Bldg. 15, Rm 104
	5 Years

	09PC-PP05-3
	Calibration Records
	Phil Matthews
	Bldg. 29, High Bay
	5 Years

	09PC-PP05-3
	Stress Report
	Sandy Broadwater
	Bldg. 7, Rm 148
	5 Years

	09PC-PP05-3
	Fixture Drawings
	Mark Parker / Ron Cary
	Bldg. 7, Cage 15A
	5 Years



	09PC-WI42-0
	Load Cell Calibration Verification Procedure

	09PC-WI42-0
	Load Cell Calibration Verification Data 
	Phil Matthews
	Load Cell File Cabinet CC: Cabinet  load cells are stored 
	5 Years

	09PC-PP06-0
	Acoustic Testing

	09PC-PP06-0
	Test Procedure
	Sandy Broadwater
	Test Folio
	5 Years

	09PC-PP06-0
	Test Report
	Sandy Broadwater
	Bldg. 7, Rm 178
	5 Years

	09PC-PP06-0
	Test Data
	N /A
	Included in Test Report
	5 Years

	09PC-PP06-0
	Test Folio
	KC Shah / Phil Matthews
	Bldg. 10, Rm 104
	5 Years

	09PC-PP06-0
	Maintenance Records
	KC Shah / Phil Matthews
	Bldg. 10, Rm 104
	5 Years

	09PC-PP06-0
	Facility Modification Records
	KC Shah / Phil Matthews
	Bldg. 10, Rm 104
	5 Years

	09PC-PP06-0
	Calibration Records
	KC Shah / Phil Matthews
	Bldg. 10, Rm 104
	5 Years

	11CI-WI02-2
	Steady State Accelerometer Calibration

	11CI-WI02-2
	Calibration Data Sheet
	Phil Matthews
	Bldg. 7, Cage 15A
	3 years or Contract Life

	Structural Dynamics
	 
	
	
	

	Structural Dynamics
	Test Report
	C. Mattiello
	Bldg. 7 Room 165
	5 Years

	Structural Dynamics
	Problem Review
	C. Mattiello
	Bldg. 7 Room 165
	Indefinitely

	Structural Dynamics
	Equipment Repair/Modification Completion
	C. Mattiello
	Bldg. 7 Room 165
	Indefinitely

	Structural Dynamics
	Readiness Review
	C. Mattiello
	Bldg. 7 Room 165
	Indefinitely

	Structural Dynamics
	Post Test Review
	C. Mattiello
	Bldg. 7 Room 165
	Indefinitely


Implementation

In this document, a requirement is identified by “shall,” a good practice by “should,” permission by “may” or “can,” expectation by “will,” and descriptive material by “is.”

1.1
Process Description

The structural dynamics testing process can include both tests and structural characterizations used to meet the established criteria set forth in the test plan. These tests are as follows: 

Vibration Testing

Modal Survey Testing

Mass Properties Testing

Static Loads Testing 

Acoustic Testing

Steady State Acceleration 

1.2
Requirements

Specific product test requirements and conditions are identified in the test plan. The POP provides the guidelines for the operational process. A specific test procedure is generated from a POP with the addition of product specific test requirements and test conditions. 

1.3
 Safety

Safety to personnel and hardware are given top priority. All operations will adhere to the safety requirements outlined in the MSC Safety Manual.

1.4
Cost/Schedule

Cost estimates are provided to the PDL or his designee based on the best available information. These costs will be provided prior to testing. If the estimate/scope changes by more than 15%, the test costs will be adjusted and a justification submitted to the PDL or his designee.  So that testing can proceed quickly, the PDL will be made aware verbally of the cost increases. A written re-estimate will be made at the earliest convenience. Because of the dynamics involved, for vibration testing initially estimated at $5K or less, a re-estimate will be submitted to the PDL as the test engineer deems necessary. The PO keeps the overall test schedule. Test Priorities are set at the branch level in accordance with the Center priorities. 
1.5
Procedure

Each test process has a POP as follows:

Test Name 






POP No.
Vibration Testing





09PC-PP02
Modal Survey Testing





09PC-PP03

Mass Properties Testing




09PC-PP04

Static Loads Testing





09PC-PP05

Acoustics Test






09PC-PP06

Steady State Acceleration Testing



09PC-PP01

1.6 Equipment

Structural dynamic test facilities and equipment are described in the ESD Facilities and Capabilities Manual. The manual provides physical descriptions and performance capabilities for test equipment. The capacities and performance capabilities of the equipment are suitable for conducting tests as specified in GEVS-SE. The facility includes cranes and handling equipment appropriate for staging space flight hardware. The facility provides a suitable work environment for safely and efficiently conducting structural and dynamic tests. In addition, there is a vibration shaker located in bldg. 5. It is considered as an R&D shaker and not subject to the same quality control measures as the shakers in the basement of building 7. There is a procedure used for operation; SSPP-PROC-102. It is on hand at the facility.  Basically, the user is responsible for their own quality control. There is also a 6 degree-of-freedom vibration shaker located in the main vibration facility. This shaker system is under development and is not considered a resource for testing at this time. 

1.7
Process Control

All structural testing is monitored by various methods to ensure adherence to agreed upon test requirements. See the POP's for details. Operational readiness reviews will be scheduled at the discretion of the PO. These reviews are held prior to complex tests to ensure that all technical requirements are being met and that all safety, proof testing and handling issues are resolved.
1.8
Process Approval

All POP's will be approved by the PO. All test procedures will be signed-off by the TE and PDL as a minimum prior to testing. If there are changes, the approved test procedure will be “red lined” and initialed and dated by the TE and PDL. In some cases, engineering or R&D type testing will be done and will not require a formal test plan from the PDL or test procedure from the TE. This type of testing will only be performed on non-flight hardware and allows for maximum flexibility in the "real time" adjustment of specifications and conduct of test. 

1.9
Criteria for Workmanship

Prior to each test, facility checkouts are done to ensure readiness.  Also, control parameters are monitored during testing and post test data is reviewed to ensure compliance with agreed upon specifications. See the POP's for details. 

1.10
Corrective Actions

The 549.2 response to situations that happen during the testing process, are covered in the POP’s.  In addition to the corrective actions taken, incident reports are written for those items that meet the incident report criteria in the MSC Safety Manual.

1.11
Continuous Improvement

Upon completion of a major test, a post test review will be held to discuss the conduct of the testing process, recommend changes and generate a lessons learned list. These post test reviews will be held at the PO’s discretion. 

1.12
Equipment Maintenance

Maintenance for required facilities are defined in the POPs. As a general rule, a tolerance of one month is allowed for scheduled maintenance completion, but ultimately the workload determines when maintenance can be performed. Equipment deemed unacceptable for use will be removed from service.

1.13
Calibration

Transducer calibrations are done as scheduled. Instrumentation, gages, etc. not on a calibration cycle are marked as such. Calibration specifics are covered in or referenced in the POP’s.

1.14
Equipment Repair/Modifications

When a significant problem with test process equipment arises, a problem report is generated and submitted to the PO who will keep it on file.  The TE will determine whether or not a problem is significant. When repair or modifications to equipment essential to the test process has been verbally approved by the PO, a memo addressing the completion of said work will be sent to the PO from the contractor. Also, modifications to facilities can be made with PO approval on the basis of improvement or project requirement. 

CHANGE HISTORY LOG

	Revision
	Effective Date
	Description of Changes

	Baseline


	02/07/1999
	Initial Release

	A


	03/09/2000
	Updated quality record list.

	B


	03/06/2001
	Changes to paragraphs 1.4 and 1.5 Quality records updated. Updated format to current version.
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