
NASA TECHNICAL 

MEMORANDUM 

NASA TM 78150 

EFFECT OF SHELF AGING ON O-RING MATERIALS 

By T. E. Wood and W. P. Stone 
Materials and Processes Laboratory 

^rteSl*#:«;-" v 

January 1978 

NASA 
"««CO,,,   DOV«    I °"   CENTE" 

'   N-   J-      0780! 

George C Marshall Space Flight Center 

Marshall Space Flight Center, Alabama 

19960223 124 
MSFC - Form 3190 (Rev June 1971) 

IffIC QUALf^ EKrSPEtfföD 

36:.'» -.33 

KSaSESSi 

- i"r a 



1.    REPORT NO. 

NASA TM 78150 

TECHNICAL REPORT STANDARD TITLE PAGE 
2.    GOVERNMENT ACCESSION NO. 

4     TITLE AND SUBTITLE 

Effect of Shelf Aging on O-Ring Materials 

7.    AUTHOR(S) 

T. E. Wood and W. P. Stone 
9.    PERFORMING ORGANIZATION NAME AND ADDRESS 

George C. Marshall Space Flight Center 
Marshall Space Flight Center, Alabama 35812 

12. SPONSORING AGENCY NAME AND ADDRESS 

National Aeronautics and Space Administration 
Washington, D.C.   20546 

3.    RECIPIENT'S CATALOG NO. 

5.    REPORT DATE 

January 1978 
6. PERFORMING ORGANIZATION CODE 

8. PERFORMING ORGANIZATION REPORT # 

10. WORK UNIT NO. 

1 1. CONTRACT OR GRANT NO. 

13. TYPE OF REPORT & PERIOD COVERED 

Technical Memorandum 
14. SPONSORING AGENCY CODE 

15. SUPPLEMENTARY NOTES 

Prepared by Materials and Processes Laboratory, Science and Engineering 

18.    ABSTRACT 

Commercial O-rings made from 13 different rubber compounds were tested for 
physical properties when they were received from the manufacturer and after 7 and 
12 years of shelf aging.   No gross changes were observed in tensile strength, elongation, 
or compression deflection characteristics. 

' 

17.    KEY  WORDS 

Commercial O-rings 
Shelf aging 
Tensile change 
Hardness change 
Compression change 

18.    DISTRIBUTION STATEMENT 

Unclassified — Unlimited 

19.    SECURITY CLASS1F. (of this reports 

Unclassified 

20.    SECURITY CLASSIF. (of thl» page) 

Unclassified 

21.    NO. OF PAGES 

21 

22.    PRICE 

NTB 
MSFC - Form 3292 (Rev December 1972) For sale by National Technical Information Service, Springfield, Virginia 22151 



LIST OF ILLUSTRATIONS 

Figure                                                       Title Page 

1. Buna-N PS-1-30-5  4 

2. Buna-N N-304-7  5 

3. Buna-N 1011-10      6 

4. Buna-N 47-071  7 

5. Buna-N 109-7  8 

6. Butyl B-278-7  9 

7. Butyl B-318-7  10 

8. Neoprene C-147-7  11 

9. Silicone S-417-7  12 

10. Silicone S-451-7  13 

11. Viton 77-545  14 

12. Viton V-495-7  15 

13. Viton V-274-9  16 

in 



TECHNICAL MEMORANDUM 78150 

EFFECT OF SHELF AGING ON O-RING MATERIALS 

SUMMARY 

The physical properties of 13 commercial O-ring compounds after 7 and 
12 years of shelf aging were compared with the original properties.   No gross 
property changes were detected.   All O-rings tested are considered suitable for 
use after 12 years of shelf aging. 

INTRODUCTION 

The complexity, cost, and the possible disastrous consequence of the 
failure of any single component of a space vehicle have resulted in extreme 
reliability requirements for all components used in these vehicles.   Because 
elastomeric materials are considered to be relatively perishable, much time 
and effort have been expended in developing specific, conclusive information on 
the effect of age on these materials.   Described here are the results to date of 
one such effort. 

EXPERIMENTAL 

In 1962, 300 O-rings made from each of 13 different compounds in size 
2-220 were purchased from Parker Seal Company for use in compatibility 
studies.   All O-rings were individually packaged in sealed envelopes.   All 
O-rings of a given compound were made from the same batch of mixed stock. 
All O-rings were cured in the fourth quarter of 1962.   In the first quarter of 
1963, 10 O-rings of each compound were randomly selected for test.   The cross 
section of each O-ring was measured in 10 places around the circumference of 
the O-ring with the average of the 100 measurements made on O-rings from each 
compound being used as a standard dimension for all O-rings of that batch. 



Tensile strength and elongation were measured on these O-rings for 
use as baseline data in future studies.   The remaining O-rings were stored in 
their original packages in an internal store room.   The temperature varied 
over the range of 15° to 32°C (60° to 90°F), depending upon the season. 

In the third quarter of 19G9 and 1974, 7 and 12 years after the original 
physical property measurements were made, 20 O-rings for each test period 
were randomly selected from each compound.   Ten of these were used for 
tensile strength and elongation measurements.   The remaining 10 were used 
for hardness and compression deflection measurements.   These last two param- 
eters were not measured in the original tests but were measured in 1969 and 
1974.   The tensile, elongation, and hardness data are shown in the Table.   The 
compression deflection data are shown in Figures 1 through 13. 

CONCLUSIONS 

Based upon the results of this study and upon a visual examination of the 
O-rings tested, it is concluded that all the O-ring compounds tested are suitable 
for use after 12 years of shelf aging under the conditions described.   Even 
though there are some changes in elongation with age, this property is of no 
real significance in O-rings, and applicable O-ring material specifications do 
not include elongation as a requirement.   The differences in compression deflec- 
tion characteristics are no greater than those normally found between different 
lots of O-rings made from the same compound. 
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Figure 1.   Buna-N PS-1-30-5. 
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Figure 2.   Buna-N N-304-7. 
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Figure 3.   Buna-N 1011-10. 
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Figure 5.   Buna-N 10!)-7. 
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Figure 6.   Butyl B-278-7. 
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