
Institute of Environmental Sciences and Technology 

Design, Test, and Evaluation Division 
IEST-RP-DTE032.2 
Recommended Practice 032.2 

Pyroshock Testing 
Techniques 

1827 Walden Office Square, Suite 400 | 
Schaumburg, IL 60173 USA 
Phone: (847) 981-0100 • Fax: (847) 981-4130 
E-mail: iest@iest.org • Web: www.iest.org 



2 © IEST 2009 All rights reserved Institute of Environmental Sciences and Technology IEST-RP-DTE032.2

This Recommended Practice is published by the Institute of Environmental Sciences and Technology (IEST) to ad-
vance the technical and engineering sciences. Use of this document is entirely voluntary, and determination of its appli-
cability and suitability for any particular use is solely the responsibility of the user. Use of this Recommended Practice 
does not imply any warranty or endorsement by IEST. 

This Recommended Practice was prepared by and is under the jurisdiction of Working Group 032 of the IEST Design, 
Test, and Evaluation Division. 

Copyright © 2009 by the Institute of Environmental Sciences and Technology 

Second printing, July 2017 

ISBN 978-0-9841330-2-4 

PROPOSAL FOR IMPROVEMENT: The Working Groups of the Institute of Environmental Sciences and Tech-
nology are continually working on improvements to their Recommended Practices and Reference Documents. 
Suggestions from users of these documents are welcome. If you have a suggestion regarding this document, 
please use the online Proposal for Improvement form found on the IEST website at www.iest.org. 

Institute of Environmental Sciences and Technology 
1827 Walden Office Square, Suite 400 | 
Schaumburg, IL 60173 USA
Phone: (847) 981-0100 • Fax: (847) 981-4130 
E-mail: iest@iest.org • Web: www.iest.org 



 

IEST-RP-DTE032.2 Institute of Environmental Sciences and Technology © IEST 2009 All rights reserved  3 

Pyroshock Testing Techniques 
IEST-RP-DTE032.2 

CONTENTS 
SECTION 

1 SCOPE ............................................................................................................................................................ 5 
2 REFERENCES ................................................................................................................................................ 5 
3 TERMS AND DEFINITIONS ........................................................................................................................ 6 
4 BACKGROUND AND OVERVIEW ............................................................................................................. 7 
5 PYROTECHNICALLY EXCITED NEAR-FIELD SIMULATION ............................................................ 21 
6 MECHANICALLY EXCITED MID-FIELD AND FAR-FIELD SIMULATION ....................................... 23 
7 STANDARD SHOCK-TESTING MACHINES WITH CLASSICAL PULSE TESTS (NOT 

RECOMMENDED) ...................................................................................................................................... 31 
8 MECHANICALLY EXCITED NEAR-FIELD SIMULATIONS ................................................................. 31 

FIGURE 
1 TYPICAL ACCELERATION-TIME HISTORY FOR A PYROSHOCK ...................................................... 7 
2 ACCELERATION SRS AND TIME HISTORY FOR A NEAR-FIELD PYROSHOCK  

(DAMPING = 5%) .......................................................................................................................................... 9 
3 ACCELERATION SRS AND TIME HISTORY FOR A FAR-FIELD PYROSHOCK  

(DAMPING = 5%) .......................................................................................................................................... 9 
4 NEAR-FIELD PYROSHOCK DATA WITH ERRONEOUS ACCELEROMETER OFFSET ................... 11 
5 NEAR-FIELD PYROSHOCK DATA CORRECTED WITH WAVELETS ................................................ 13 
6 NEAR-FIELD PYROSHOCK DATA REPEATABILITY FOR A PLATE (16 TESTS) ............................ 15 
7 NEAR-FIELD PYROSHOCK DATA REPEATABILITY FOR A NASA STRUCTURE   

(48 MEASUREMENTS: SIX LOCATIONS MEASURED FOR EIGHT TESTS)...................................... 16 
8 NEAR-FIELD PYROSHOCK NOISE CHANNEL DATA .......................................................................... 18 
9 ORDNANCE-GENERATED PYROSHOCK SIMULATOR ...................................................................... 21 
10 SCALED TESTS USING REPRESENTATIVE STRUCTURE .................................................................. 22 
11 BOUNDED IMPACT TEST METHOD  IMPLEMENTED ON A STANDARD DROP TABLE .............. 23 
12 FULL-SCALE PYROSHOCK SIMULATION WITH RESONANT SIMULATOR. MEASUREMENTS 

AT COMPONENT LOCATIONS CONFIRM SIMULATION SUCCESS ................................................. 24 
13 MIPS SIMULATOR ..................................................................................................................................... 25 
14 ACCELERATION SRS AND TIME-HISTORY FROM A TUNED RESONANT FIXTURE  

(DAMPING = 5%) ........................................................................................................................................ 26 
15 RESONANT PLATE TEST METHOD (PLATE IS FREELY SUSPENDED) ........................................... 27 
16 RESONANT BAR TEST METHOD (BAR IS FREELY SUSPENDED) .................................................... 27 
17 TUNABLE RESONANT BEAM TEST METHOD ..................................................................................... 28 
18 TRIAXIAL ACCELERATION MEASUREMENTS FOR THE UNIQUE RESONANT FIXTURE 

SURVEY WITH THREE-AXES RESPONSE ............................................................................................. 29 



 

4 © IEST 2009 All rights reserved Institute of Environmental Sciences and Technology IEST-RP-DTE032.2 

19 TRIAXIAL ACCELERATION SRS CALCULATIONS FOR THE UNIQUE RESONANT FIXTURE 
WITH THE ACTUAL TEST UNIT .............................................................................................................. 30 

20 KNEE FREQUENCY IN THE SRS FOR THE UNIQUE RESONANT FIXTURE WITH THE  
ACTUAL TEST UNIT .................................................................................................................................. 31 

TABLE 
1 COMPARISON OF PUBLISHED PYROSHOCK DEFINITIONS ............................................................... 8 

APPENDIX 
A BIBLIOGRAPHY ......................................................................................................................................... 32 
 



IEST-RP-DTE032.2 Institute of Environmental Sciences and Technology © IEST 2009 All rights reserved  5 

Institute of Environmental Sciences and Technology 
Design, Test, and Evaluation Division 
Recommended Practice 032.2 

Pyroshock Testing Techniques 
IEST-RP-DTE032.2 

1 SCOPE 
This Recommended Practice (RP) provides an over-
view of pyroshock testing concepts and compares pro-
visions from other pyroshock documents. Much of this 
RP is devoted to acquisition and analysis of pyroshock 
data because proper time-history data acquisition and 
test specification development are common test indus-
try problems. To avoid corrupted pyroshock data and 
resulting inaccurate pyroshock specifications, recom-
mended practices for instrumentation and data acquisi-
tion systems are given. 

If pyroshock testing equipment is used to simulate the 
detonation of a pyrotechnic device, a unique, custom 
design is usually required, with a few exceptions. 
There is no universal pyroshock testing technique or 
equipment that can handle all specifications and all 
dimensions for units under test, whether test units are 
individual components, subsystems, or complete sys-
tems. This RP includes examples of different concepts 
and equipment configurations and notes any limita-
tions. Several sections are devoted to the design and 
use of resonant fixtures for pyroshock simulations. 
Additionally, this RP contains an example of a three-
dimensional pyroshock simulation with one impact to 
a resonant fixture that can provide a realistic simula-
tion of pyroshock and prevent mechanical failure 
caused by overtesting with single-axis sequential test 
procedures. 

CAUTION: Testing in accordance with this RP may 
involve hazardous materials, operations, and equip-
ment. This RP does not purport to address all of the 
safety problems associated with its use. It is the re-
sponsibility of the user to consult safety guidelines and 
establish appropriate safety practices, and to determine 
the applicability of regulatory limitations prior to use 
of this RP.  

2 REFERENCES 
The following documents are incorporated into this RP 
to the extent specified herein. Users should apply the 
most recent editions of the references. See Appendix A 
for informative references cited in this RP and addi-
tional resources. 

IEST-RD-DTE012: Handbook for Dynamic Data Ac-
quisition and Analysis.  

ISO 18431-4: Mechanical vibration and shock—Signal 
processing—Part 4: Shock-response spectrum analysis 

MIL-STD-810: Environmental Engineering Consid-
erations and Laboratory Tests, Method 517, Pyro-
shock. 

NASA-STD-7003: Pyroshock Test Criteria. 

2.2 Sources and Addresses 
IEST 
Institute of Environmental Sciences and Technology 
1827 Walden Office Square, Suite 400 | 
Schaumburg, IL 60173 USA
Phone: (847) 981-0100  
Fax (847) 981-4130 
www.iest.org 

ISO 
In US, documents may be obtained from: 
IEST 
1827 Walden Office Square, Suite 400 | 
Schaumburg, IL 60173 USA 
Phone: (847) 981-0100  
Fax (847) 981-4130 
www.iest.org  
Outside U.S.: Documents available from  
representative ISO member organization 


