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P 

Contract NAS8-36198. entitled "Preparation of 
Non-Metals Properties for Data Base" awarded to 
EER Systems began September 3,1985 and was 
concluded May 31, 1988. The scope of this con- 
tract stated that the contractor would conduct a 
literature search to locate, and obtain from 
manufacturers A through H and distributors, 
llterature describing the physical, electrlcal, and 
chemical properties or attributes of non-metallic 
materials. This literature. search would include but 
not be limned to the fdiowing Classes: 

1. Adhesives 14. Laminates 
2. Plastics 15. Films 
3. Elastomers 16. insulation Thermal 
4. Foams (insulations) 17. Gasket Material 
5. Potting Compounds 1 a Hose and Duct 

6. Tapes 19. Paints 
7. Electrical Cable 20. Inks 
8. Heatshrink Tubing 21. Mdding Compounds 
9. fabrics 22. Webbings 
10. Wire Tie Materials 23. Ablatives 
11. Cords 24. Sealants 
12.VELCRPType 25.Extruding & Mdding 

Fasteners compounds 
13. Corks 26. Plastics for 

Electronics 

Materhls 

It was later agreed by NASA/MSFC and EER that 
in order to build a highly functional Non-Metallic 
Materials Properties Data Base each class of 
materials should be developed to include 
manufacturers A through Z and distributors. This 
meant that each dass of non-metallic materhls . 
would be developed completely before beginning 
other dasses. This modification became elfectiVe 
December 4,1986 by which the scope was nar- 
rowed to include as a minimum the non-metallic 
materhl classes of Adhesivesand Plastics. July24, 
1987 a second modification became effecttve to ln- 
dude two additional material classes. 

-A 

EER Systems, under this contract with the 
modiflcatlons, developed non-metallic 
materials properties data bases for the 
Materials and Processes Laboratory 
NAWMSFC. The data bases developed con- 
sisted of the non-metaliic material classes of Ad- 
hesives, Adheslve/Sealants, Plastics, and 
Elastomers. Included wlth these properties data 
bases, EER developed a Specifications Data 
Base to incorporate material speciflcatlons data 
to supplement the Elastomers Data Base, 
however this data base can supplement the 
other propertles data bases. 

The goal of this contract was to design and lm- 
plement a Properties Data Base consisting of 
Non-Metallic material properties. The scope of 
this particular effort required the acqulsition of 
properties data for non-metallic materials found 
in the MSFC-HDBK-527/JSC. in order to cor- 
rectly. identify and categorlze the materials 
therein by non-metalllc material class, a 
Materials Engineer, John T. Schell (Retired 
Chief of Polymers and Composites Branch 
MSFQNASA), was employed for this purpose. 
Mr. Schell Immediately reviewed the handbook 
and classified each material by material dass 
This initial effort required almost 3 to 4 weeks. 

Upon the completion of this classification 
process, a decision was made to determlne 
which material class would be researched and 
developed for properties data base initially. 
W M S F C  made the decision to have EER 
Systems begin their inltial efforts towards 
designing and developlng the Adhesives 
Properties Data Base. This decision resulted In 
a complete effort to locate all Adheslve 
manufacturerdmanufactfacturer products listed in 
MSFGHDBK- 527/JSC. 



Once all Adhesive manufacturerdmanufacturer 
products listed In MSFGHDBK-527/JSC were 
identified and grouped, then EER began to re- 
search the manufacturers phone numbers. It was 
at this point that the scope of non-metalllc 
materbls broadened to all U.S. Aerospace Ad- 
hesive manufacturers. This decision to pursue 
these additlonal manufacturers complimented 
NASA/MSFC needs by providing them with an ex- 
tended range of Aerospace Adhesive materials 
with their respective properties. 

In order to locate phone numbers for the adhesive 
manufacturers located in MSFGHDBK-527/JSCD 
the VSMF Information Handling Services books 
were used. The VSMF books contained addresses 
and phone numbers for almost all exlsting 
manufacturers in the U.S. The VSMF proved to be 
a valuable tool In the research of each non-metal- 
Iic material dass One of the most useful VSMF 
Volumes to EER contains a listing of all manufac- 
turers by product such as Adhesives. This par- 
ticular volume with Its listing proved to be 
beneficial in the expanding of the scope of work to 
include all U.S. manufacturers of Adhesives. The 
Thomas Register, whlch also lists manufacturers 
according to product, was utilized. An additional 
reference book, Adhesive Age Directory, a publi- 
cation of U.S. Adhesive manufacturers and current 
Information about new adhesives products was 
also helpful. These reference materials aided in 
identtfying Adhesive manufacturers and obtaining 
phone numbers and addresses. 

Having obtained an exaustive listing of Adhesive 
manufacturers addresses and phone numbers, 
procedures were developed to begin contacting 
manufacturers and d i c i n g  Information. In order 
to feaslbly contact by phone a large number of 
manufacturers without incurring an unreasonable 
expense, EER used the FTS telephone network at 
the Materhls and Processes Laboratory, EH02 
W M S F C .  Therefore, the costlytask of contact- 
ing manufacturers by phone proved to be inex- 
pensive to the government. After a manufacturer 
was ~ontacted, the person to whom we needed to 
speak most often was a sales representative. EER 
requested technical data consisting of general, 
physical, thermal, electrical, and chemical resls- 
tance properties Many timesthls came in the form 
of brochures containing product lnformatlon. 
These product brochures sometimes were ex- 

tremely limited and requests were made to 
provlde specific Information contalnlng various 
properties such as specific gravity, hardness, 
service temperature range, etc. This provided 
the manufacturers with a clearer understanding 
of the Information. requested and therefore the 
quality of the information recehred was Im- 
proved. EER discovered that the most produc- 
tive point of contact for soliciting technical 
information was the sales representative. Oc- 
casionally, certain manufacturers requested 
that a letter be sent describing the need for the 
necessilly technical data. EER anticipated that 
such a letter would be needed and previously 
prepared a letter to be sent to those manufac- 
turers explalning the need for technical data A 
sample copy of this letter was endosed in this 
report. Within 3 to 4 weeks, the contacting of 
these manufacturers by phone and/or letter with 
follow-up was completed. After all Adhesive 
manufacturers had been successfully con- 
tacted, the fowarded technical informatlon 
usually arrived within the following two to three 
weeks. 

When the solicited technical data arrived at 
EER, Data Analysts began to sort the Infonna- 
tion by material class and manufacturer. The 
Materials Englneer reviewed the data upon 
receipt to determine whether a materhl was an 
applicable Adhesive to be assigned to the 
NASA/MSFC Materials and Processes 
Laboratory. 

FNTRY FQBM DFVFI n P w  

Data accepted was later reviewed by Data 
Analysts to determlne the frequencies of 
materhl properties usage that appeared unique 
to Adhesives. Once these frequencies were 
determined, a listing of properties ordered by 
frequency of use was sent for review to 
NASA/MSFC In order to determlne which 
properties should be incorporated In the Ad- 
hesive data base. A final dec l sh  was made by 
NASNMSFC to incorporate certain materlal 
properties and to eliminate others as irrelevant. 
The remalning propertles were then used to 
develop the Adheslves data entry form to be 
used in conjunction with transcrlptlon and data 
entry. The data entry form development process 
was revised three times for the Adhesive data 
entry form. Each form was approved by 
NASSIMSFC, but,each form remained a can- 
didate for update. Subsequent updates were 
made to facilitate data base USB. The revlslons 
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resulted from baslc dissatisfactions observed later 
by NASA and EER with initial data base design. 
Each revised data entry form possessed substan- 
thl improvements for data base design. Eventual- 
ly, a decision was made by W M S F C  to finalize 
the data envy form and proceed with the other 
tasks. The form was reviewed by NASNMSFC for 
acceptance. The approved Adhesives data entry 
form was then prepared and copies made for 
transcription purposes. 

Once sufficient Adhesive data entry forms were 
copied, the transcription process began. This in- 
volved Data Analysts transcribing the Adhesive 
product information on the Adhesive data entry 
forms. At times the manufacturer's literature would 
vary from the norm and additional technical Infor- 
mation would have to be sought out from the 
manufacturer when the data was not clearly under- 
stood. This particular problem usually stemmed 
from unfamiliar units, test methods, and or proper- 
ties. For this reason the Materials Engineer was 
employed to help alleviate some of the confusion 
involved In transcribing manufacturets product in- 
formation. 

NASA Generic Identification Codes and H41D(s) 
were asslgned durlng transcription to each 
material. it was noted that some H4iD(s) were un- 
able to be obtained for certain manufacturers. 

While the product Information was being 
transcribed by EER, the W M S F C  Computer 
Support Contractor, assisted by EER, was design- 
ing the Non-Metallic Materials Propertles Data 
Base to contain the Adhesives propenies data. 
This system was being developed on the VAX 8650 
located at EH02, MSFC. 0RqCl.E was the selected 
Data Base Management System. The W M S F C  
Computer Support Contractor designed the data 
entry and validation screens for data entry and 
validation purposes on the VAX. 

.- 

When 500 to 600 Adhesives were initially 
transcribed, EER proceeded with the data entry 
and validation on site at MSFC. It became evldent, 
that the loss of time In travel and the loss of com- 
munication with competent help gave rise to the 
DOSSibilitV of Derformina these mcedures in- 

to develop a procedure whereby data entry and 
validation procedures could be performed on 
microprocessors In-house, then download the 
data from the microprocessors and upload to 
the VAX 8650. EER recognized the fact that the 
process could move along much faster if more 
of the effort was performed on the IBM AT'S in- 
house. 

Upon receiving approval from W M S F C ,  
EER purchased the ORACLE Data Base 
Management PC Version, three IBM Com- 
puters(AT), two Proprinters XL, and one Sony 
Vie0 Projector with 8 foot screen. A DEC VT- 
240 with corresponding DEC LA-210 AA printer 
was purchased and placed on site at NASA to 
facilitate the data transferral process. We used 
the Kermit Communlcatlon package and 
downloadedtheiAGsourcecodetothe1BMAT. 
All the screens had to be changed because of 
version compatibilities. Other changes had to 
be made because of AT restrictions. 

Once all programs had been customized to run 
on the AT'S we found that changes were made 
much more rapidly, competent help available, 
and data entrybalklation procedures flowed 
much more smoothly than previous on-site pro- 
cedures. This particular effort proved beneficial 
for NASA/MSFC. NASAlMSFC no longer had to 
resew8 space for an additional contractor in- 
side limited facilities. Often the VAX 8650 was 
shut down due to maintenance which under 
normai circumstances would have caused EER 
to cease productivity. This no longer became a 
problem When the VAX became Inoperable, 
EER continued to function. EER performed the 
remaining data entry and validation processes 
for Adhesives in-house using the IBM AT(s). 

The data entry process for Adheslves involved 
entering the transcribed materials from the data 
entry forms onto the microprocessors via the 
Data Entry screens. Data entry processes con- 
tinued untll the number of Adhesive materhls 
usually reached 1OOO. Having entered 1000 
marerbls, the valldarion process began. - 
This valklation procedure conslsted of 100 per- 
cent validation. This meant that the data entered 
would be compared with the manufacturets 
product information sheet, not the data entry house at b e  EER Huntmile facill$. The idea was a .  
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form. Veriflcatlon from the source assured ac- 
curacy. Once the materlals were lnitiily validated, 
then a final check of the validated Information Is 
then performed. This Includes a check of several 
fields In the data base. This process began with a 
complete check of 1) materials that have not been 
validated, 2) propertles that have not been 
validated, 3) a determlnatlon to establish every 
manufacturer's designation was the same as the 
part deslgnatlon, 4) 'a determlnatlon to verify that 
the trade name Is part of the manufacturer's deslg- 
nation, 5) check the validity of scientific notation 
and exponentiation, 6) check the validity of the 
units, and 7) finally, to approve the generic lden- 
tification which is based on chemical make-up of 
the material. When this process was completed, 
the data was ready to be transferred to the VAX 
8650 on-site at MSFC. 

0-TO-VAX pBIB TRANSFFq 

The transfer process developed by EER Systems 
allowed the data resident on IBM microprocessors 
to be transferred to a VAX 8650 M i n  frame com- 
puter. After some research EER decided to use a 
communication package published by ORACLE 
Corporation called ORALINK ORALINK allows a 
mlcroprocessor to Wk" to a mainframe, thus ena- 
bling an easy transfer of data O W N K  allowed 
each table to be transferred Individually. This 
process took about one day per 1 OOO materhls. In- 
itially a backup of each AT was carried to an AT 
compatible on-site whlch was on-line to the VAX 
8650. The backup sets were loaded on the AT and 
transfened uslng O W N K  EEA then developed 
a system that does a series of exports on each AT. 
All of the data files were imported onto one 
microprocessor by a series of imports. When a 
backup set was made, only one ORAUNK process 
was performed. 

OF PFRFOR- 
MANCE 
The transcription, data entry, validation, and trans- 
fer of Adhesives properties data to the VAX 6650 
contlnued until all available MSFGHDBK-527/JSC 
Adhesive manufacturers/manufacturer products 
and U.S. Aerospace Adhesive manufac- 
turerslmanufacturer products were entered. The 
total number of Adheshre products entered In the 
Adheslve Properties Data Base was 3014. 

updates to data base design. These updates ln- 
ltialiy were needed to facilitate data base use. 
Once all these updates were made and data 
base satisfaction was achelved, data base 
design was finalized. These updates estab- 
lished the initial data base design for the remain- 
ing non-metallic material data bases, whlch 
resulted In a shorter performance time for each 
data base. The total time of performance forthe 
Adheslve effort was 13 months which began In 
September 1985 and was completed In October 
1986. 

Under the direction of NASAIMSFC, EER sub- 
contracted the assignlng of all NASA Materlal 
Codes to each materhl entered into the Non- 
Metalllc Materlals Properties Data Base to 
BAMSl Inc. BAMSl Inc. performed all the neces- 
sary research to asslgn the Materbl Codes. 
Codes were provlded to EER for each materhl 
and then EER would enter these Into the data 
base. Upon the completion of the effort it was 
 understood that there were still a number of 
materhls without NASA Material Codes. These 
materials needing Material Codes are llsted In 
EXHIBIT 1. 

The next class of non-metalllc materhl for data 
base design was Plastics. EER, having pre- 
viously developed a highly productive means of 
locating manufacturers literature and a useful 
system for data entry form development, fd- 
lowed procedures developed for the Adhesive 
effort exactly to design and develop the Plastics 
Data Base. EER continued to use the IBM AT(@ 
for the data entry and valldation processes. The 
data was transferred in the same manner as the 
Adheslves data was to the VAX 8650. 

The procedures used forthe development of the 
Plastics Properties Data Base were all pre- 
viously used for the Adheslve effort. This 
resulted In less development time and gave ad- 
ditional time to transcription, data entry, and 
valldation of the Plastlcs Data Base. 

FNTS & llMF OF PFRFOR- 
MANCE 

The development of the Adhesive Properties Data 
Base was the most tlme consuming of the entire 
contractual effort. This was a result of a series of 

The transcription, data entry, validation, and 
transfer of Plastics properties data to the VAX 
8650 continued until all available MSFGHDBK- a 
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5271JSC Plastic manufacturers/manufacturer 
products and U.S. Plastic manufac- 
turerslmanufacturer products were entered. The 
total number of Plastic products entered in the 
Plastic Properties Data Base was 6462. The total 
time of performance for the Plastics effort was 8 
months which began in November 1986 and was 
completed in June 1987. , 

0 

I - 
EERconductedasurveyofthedatatranscribedto 
check the frequency of properties used In order to 
idently the amount of missing data This survey 
would beusedtodetermlnea cosUscheduleforfdl- 
ing in the gaps. The survey results were given to 
NASAto review. W M S F C  made a decision on 
which properties were most important to the effort 
This list led to a listing of properties classified by 
NAWMSFC and EER as the Yen Most Wanted 
Properties" although there were approximately 13 
necessary properties. The properties selected as 
most needed by NASA were compressive 
strength, continuous sewice temperature, denshy, 
dielectric constant, dissipation factor, flexural 
strength, hardness, Intermittent service tempera- 
ture, specific heat, tensue strength, thermal con- 
ductivity coeff iclent, and thermal expansion 
coefficient 

EER developed procedures in order to fdiow-up 
on the missing data Having previously established 
a point of contact with the manufacturers for these 
particular materials, EER again solicited informa- 
tion from the manufacturers of Adhesives, Adhes- 
IvdSealants, and. Plastics requesting the unique 
missing properties data out of which none or part 
of the "Ten Most Wanted Properties" were not sup- 
plied. Upon receipt of this particular missing infor- 
mation, it was noted that not all data for these 
properties could be obtained simply because the 
manufacturers did not perform these particular 
tests. Occasionally, missing data resulted from the 
failure of the manufacturer or distributor to supply 
the requested data for the entire product line. 

- 

The data received was entered into the data base 
then a new frequency of of the usage of "Ten Most  
Wanted Properties" was generated. The results of 
this new frequency of usage changed very little. 
Thls led W M S F C  and EER to the conclusion 
that in order to obtain the misslng technical data 
testing would have to be performed. This new list- 
ing of frequencies of missing properties were sub- 
mitted to EH02 to decide which missing 
properties should be reviewed in regard to testing 

of Non-Metallic materhls. The results of EER's 
analysis was provided in a chart that permits the 
Government to make a rational declsion regard- 
ing the cosWbenefit value of obtaining the miss- 
ing data (See CHART 1). 

The next class of non-metallic material for data 
base design was Adhesive/Sealants. EER, 
having previously developed a highly produc- 
tive means of locating manufacturers literature 
and a useful system for data entry form develop 
ment, followed procedures developed for the 
Adhesive effort exactly to design and develop 
the Adhesive/Sealants Data Base. EER con- 
tinued to use the IBM AT(s) for the data entry 
and validatlon processes. This data was trans- 
ferred in the same manner as the Adheslves 
data was tothe VAX 8650. 

The procedures used for the development of the 
AdhedvdSealants Propenies Data Base were 
all previously used for the Adhesive effort. This 
resulted In less development time and gave ad- 
ditional time to transcription, data entry, and 
validation of the AdheSivelSealants Data Base. 

B A S  CONTFNTS & W F  OF PFRFOR- 
MANCE 
The transcription, data entry, validation, and 
transfer of Adhesive/Sealants properties datato 
theVAX 8650 continued until all avaliaMe MSFG 
HDBK-527/JSC AdhesivdSealants manufac- 
turers/manufacturer products and U.S. 
Aerospace Ad hesiveISealants manufac- 
turers/manufacturer products were entered. 
The total number of Adheslve/Sealants 
products entered in the AdheshWSealants 
Properties Data Base was !563. The total time 
of performance for the Adhestvdsealants effort 
was four months which began in July 1987 and 
was completed in October 1987. 

The next dass of non-metalllc material for data 
base design was the Elastomers EER, having 
prevlously developed a highly productive 
means of locating manufacturers literature and 
a useful system for data entry form develop- 
ment, followed procedures developed for the 
Adhesive effort exactly to design and develop 
the Elastomers Data Base. EER continued to 
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use the IBM AT@) forthe data entry and validation 
processes. Thls data was transferred in the same 
manner as the Adhesives data was to the VAX 
0650. 

The procedures used for the development of the 
Elastomers Properties Data Base were all pre- 
viously used for the Adhesive effort This resulted 
in less development time and gave additional time 
to transcription, data entry, and validation of the 
Elastomers Data Base. 

NTS & WF OF PFRFOR- 
MANCE 
The transcriptlon, data entry, validation, and trans*- 
fer of Elastomers properties data to the VAX 8650 
continued until all available MSFC-HDBK-527IJSC 
Elastomers manufacturerdmanufacturer products 
and U.S. Elastomers manufacturerdmanufacturer 
products were entered. The total number of Elas- 
tomers products entered in the Elastomers Proper- 
ties Data Base was 3320. The total time of 
performance for the Elastomers effort was 7 
months which began In November 1987 and was 
completed In May 1987. 

An additional data base, Speciflcatlons Data Base, 
was designed to compliment the Elastomer Data 
Base. EER developed theSpeciflcations Data Base 
to Incorporate materlal specfications data to sup- 
plement the Elastomers Data Base. However, this 
data base can supplement the other propenies 
data bases. The reason for the supplement was be- 
cause of a lack of sufficient product Information 
made avaliable by the manufacturer. As was 
pointed out by EER's Materials Engineer, John 
Scheil, (noted expert with rubber materials) 
product Information was not generally made avail- 
able for elastomeric materlals. The reason this in- 
formation was not made available was that each 
manufacturer sees their products and cornpond- 
ing technical data as proprietary. The only allow- 
able data that generally was obtained from 
Elastomer manufacturers was In the form of 
specif icatlons 

EER came tothe realirationthat much ofthe Elas- 
tomer data would only be in the form of specifica- 
tions, therefore fdiw-up phone calls were made 
to all Elastomer manufacturers who had not sup- 
piled speclficatlons for their materials. The 

specifications that Elastomer manufacturers 
materials met had to be obtalned and reviewed 
In order to devise a method for transcription, 
data entry, and data base design. 

TlONS 
A list was CompUed 'of all specifications men- 
tioned in the solicited manufacturets informa- 
tion. This listing was used to locate the required 
specificatlons Several sources were located 
and contacted. The Redstone Scientific Infor- 
mation Center was the first source investigated. 
This was reliable but was very time consuming 
since all the specifications were located on fPm. 
EER also ordered specifications from the NASA 
repository. Later is was discovered that 
speclficatlons could be ordered from the Naval 
Publications and Forms Center for no cost This 
was very reliable and the specifications arrived 
quickly. 

As the specifications were received they were 
reviewed by EER's Materials Engineer, John 
Schell, who determined which specifications 
were related to the project. The specifications 
were analyzed and the properties thatoccurred 
most frequently were used in the design of the 
data entry form and the data base. All chemical 
resistance data was used. 

Once these needed specifications were ob- 
tained EER began to design and develop the 
proper data base structure to incorporate the 
data. Specification data came In the form of a 
property range such as Tensile Strength with a 
range of 1400 - 1500 psl. Of the data input into 
this Specificatlons Data Base, 75 percent was in 
the form of chemical resistance dam. 

TRANSCRIPTION. DATA FNTRY l3 VqupBz 
uabl 
ASpecifiitionsdataentryformwasdevdoped 
in order to transcribe the data. After thii form 

began. Screens for data entry were designed to 
complement the data entty forms. All Informa- 
tion was then entered into the data base via 
menus and property screens. A sequence num- 
ber and a data source number were generated 
in order to reference the specification to the 
source. Each specification was valldated 100% 
by comparing the data on-line to the original 
materhl spectflcatlon. 

W a s  designed then the transCdpth pCOCesS 
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ASF m M S  & OF PFRFOR- 
- MANCE 

The transcrlptlon, data entry, validation, and trans- 
fer of Elastomer Specification data to the VAX8650 
continued untll all available MSF C-HDBK-527/JSC 
Elastomers manufacturers/manufacturer products 
speclflcatlons and U.S. Elastomers manufac- 
turerdmanufacturer products specifications were 
entered. The total number of Specifications 
entered In the Specifications Data Ease was 506. 
The total time of performance for the Specifications 
Data Base effort was 5 months which in 
January 1988 and was completed in May 1988. 

0 

The product that EER Systems developed for Non- 
Metallic properties and Specifiions resides on 
the VAX86!%. User queries, command fUes and ex- 
ecutables for the Non-Metallic Propenles Data 
Base are located on disk DUA10 In the [EER] sub- 
directories. Each Non-Metallic class (Adhesives, 
Plastics, Eiastorners,and Specifications) is located 
In it's own subdirectory. To enter SQL commands 
forthe Non-Metallic Properties tables use the user- 
name NMPROP and password NMPROP. 

User queries, command files and executables re- 
lated to the Specifications Data Base are also lo- 
cated In thelr own (EER] subdirectory. The 
username for this Data Base Is MILSPEC and 
password MILSPEC. INP fiies for both Data Bases 
are located in [EER.iNP]. 

This final report contains a series of Task flow- 
charts descrlblng the processes Invdved in 
each task. included in this report are the Data 
entry forms. developed for Adhesives, Adhe- 
sive/Sealants, Plastics, Elastomers, Specifica- 
tions, Potting Compounds, Adhestve Tapes, 
and Foams. A Units table Is also included which 
describes field names, stored units, valid units, 
and input conversion. The Data Base Tables are 
given which list the table names, the field 
names, cdumn type, width, and scale nulls The 
Specification Data Base tables includes the 
table names, fields, cdumn type, width and 
scale nulls. An individual listing of the manufac- 
turers for Adhesives, AdheSivdSealants, Plas- 
tics, and Elastomers is Included dong with a 
combined listing of all the manufacturers. All 
product designations listed by manufacturerare 
enclosed In list form. These are llsted by Ad- 
hesives, Adheslve/Sealants, Plastics, and Elas- 
tomers categories. Enclosed is a list of all 
specifications that were entered into the 
Specifications Data Base. A sample of each 
manufacturer's data for Adhesives, Ad- 
hestve/Sealants, and Elastomers has been In- 
cluded with two sample copies of the 
specifications. A list of chemicals used as 
mediums for chemical resistance properties is 
enclosed. These mediums are currently resl- 
dent in the Resistance Characteristics Table 
which Increases data entry speeds Copies 
have been enclosed of the letters used In solicit- 
ing product Information, follow-up data, and the 
request for the Ten Most Wanted Properties". 
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Data Base Tables; Table N a m e s ,  Column (Fie ld)  N a m e s ,  Column Type 
(Numerical, Character, Date, e t c . ) ,  Width, Scale Nulls (Fie lds  

that require a value) 
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Sample Manufacturer Data; Adhesives 
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P - Viscosity at 25'C d 
I 
7- Specific Gravity at 25°C 

f7 
4 

UNAFFECTED 

Ounces Per Tube Kit 

Pounds Per Quart Unit 
Pounds Per Gallon Unit 180 - 130 

Pounds Per 5-Gallon Unit 

- -  
__ -- -- - - 

3 Apply to dry, oil free, clean surface Do not apply Over paint Information. Contact CONAP Purchaser has the responsibility i 1 
films, scale, or rust Pre-wipe bond surfaces with a solvent 
such as acetone and abrade with sandpaper 

4 I f  possible, apply Easypoxy to both joining surfaces 
5 Wipe away excess material before it hardens. 

for determining any applicability of and compliance with 
federal, stale and local laws andlor regulations involving 
labeling, use and waste disposal. particularly in making 
consumer products 

L 

I 

EaSypoxy I¶ a ReOtSiered Trademark 01 C0n.p InC 

The intormiion praunbd here IS based on caralully conducted Iaboralory Iesls 
and IS Miwed 10 b accuram. However. resuiis cannot be guaranteed and 11 is 
sugg.rted thal cualomori conlirm reautis in ihmr own laboraloiy belora plant 

iesti are made Nothing conlptned in lhia bulla(ln shall be CM)S(Iued I S  a 
recomrnendalion to use any product or process in viOIaUon ol the ClaimS of any 
p.Lanl now in aiiecl 

OrnGlNAL PAGE 1s 
OF QUALITY Conap, Inc. 

1405 Buffalo Street Olean, NY 14760 
(716) 372-9650 Telex 510-245-2769 

/ 

A-1118 6M 6-64 GCP 



Sample Manufacturer Data; Plastics 



I I 306 

3 
45 
10 

Spcilic Gravity 
Flcxur.11 Strength. psi x 10' 
Flexural Modulus, psi x lo" 

1.5 1 .s 1.5 1.5 1.5 
45 50 50 45 50 
10 10 IO 10 10 

~ 

Conrprcssivo Owry(th, psi 
Tenrile SlwnRth. psi 
lrod Im().ict Slrcnglh, lt-ltn/in notch"' 

~ ~~~ ~~ ~ ~ ~~ 

Water Abwrption. percent do. 1 
Flammability, UL 94# 0.0b25 in"' 
Thermal Conductivity, callwc C t m  x IO4 

4 0  
Mi 

Thermal Exp~nsion by TMA. determincd 
on oil inch poslcured cube 
1 2 2 - 3 0 2 F I S U -  15OCI. i n / i t K X 1 O h  32 
,102 - 482 F 1150 - 250 Cl, in/in/Cx I O "  41 

~ ~~ ~~ 

SI~bilit~ to 70  C C/93 percent RH dler 10,ooO 
+ 1.4 

Dimension Change, prcent +0.14 
hours. weight change. percent 

Arc Resistance, seconds 
Dielectric StrenRth. in oil. vulWmi1"' 
Volume Resistivity, 

Condition A"I, ohm-cm x 10" 
Condition D'". ohm-cm x 10" 

Condition A"' 
Condition CYs1 

Condition A"' 
Condition D"@ 

Dielectric Constant a1 lo" Hz 

Dissipation Factcr at 1oC Hz 

Molding Pre.sure. pi minimum" 
MoldinR Temperature, degrees C" 
Molding Tim. minutes" 

Molding Shrinkage, idin x l o i  
JI llldded 
port cured 2 Iird175 C + 2 hrsQ00 C 

Su~ t i t ed  POU Cure, hrs/C"' 
Spiral =low, inches (1 ,OOO pi / l77 0 
Flow Duration. secunds minimum 

'400 
dso - in0 

4 - 3  . 

3 

u?l200 
4 7 2 7  

15 

Hot 
mold time, niinuta 
durometer D. niinimum 

Orifice Flow"io. grams minimum 

2.5 
45 
10 

NOTE: All values a n  typical d production materials and are no( intended for use in preparing specifications. 
'"Not corrected for energy to loss. 
W L  yellow card listed. 
"7aled under 1N-inch electrodes. 500 voln/ucond ria, VSinch-thick specimen. 
"'Condition A = as received. 
'"Condition D = alter 24-hour i m m i a ,  in distilled waim at 23 C (75 fl. 
*'Optimum pressure will depend on length d runm. size d pan to be filled and gale size. 
"'Suggested molding temperatun 177 C (350 F). Lower temperatures will lead to longer molding times. 
"At 177 C (350 Fl. Molding time will depend on part size. 
"Other pvrl cure times and temperaturn may be employed depending on comlxJund and device. 
W&asund on 2-inch diameter by ll8-inch-thick transkr moldcd disk. 

.* ""Orifice size 8 x 80 x 460 mils, 1 ,WO mi at 177 C 0 5 0  F). 
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Sample Manufacturer Data; Adhesive/Sealants 
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Sample Manufacturer Data; Elastomer 
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MIL-R-8339 7 A  
2 January  1979 ti- SUPERSEDINC 

, MTL-R-83397 
3 October 1972 

B e n e f i c i a l  comments (recommendations,  a d d i t i o n s ,  deletions) and 
any p e r t i n e n t  d a t a  which may b e  o f  u s e - i n  improving t h i s  document 
shou ld  b e  addres sed  t o  t h e  A i r  Force  Materials Labora to ry ,  MXA, 
WPAFB, Ohio 45433, by u s i n g  t h e  s e l f - a d d r e s s e d  S t a n d a r d i z a t i o n  
Document Improvement P roposa l  (DD Form 1426) appea r ing  a t  t h e  

, end of t h i s  document or bv l e t t e r .  

MILITARY SPECIFICATION 

RUBBER, POLYURETHANE * CASTABLE, HUMIDITY RES ISTAiiT 

This s p e c i f i c a t i o n  is approved f o r  u se  by a l l  Departments 
and Agencies of t h e  Department of Defense.  

1. . SCOPE 

1.1 Scope. T h i s  s p e c i f i c a t i o n  cove r s  p a r t s  made from c a s t a b l e ,  g e n e r a l  
purpose ,  po lyu re thane  rubbe r .  

1.2 C l a s s i f i c a t i o n .  The po lyure thane  rubber  p a r t s  covered by t h i s  
s p e c i f i c a t i o n  s h a l l  b e  o f  t h e  fo l lowing  classes, as s p e c i f i e d  ( s e e  
6.2) :  - 

r.. 

Class 1 - 80 +S hardness  w 

Class 2 - 90 ‘ i 5  - hardness  

2. APPLICARLE DOCUMENTS 

2 . 1  I s s u e s  of documents. 
e f f e c t  on d a t e  o f  i n v i t a t i o n  f o r  b i d s  o r  r e q u e s t  f o r  p r o p o s a l ,  form 

The fo l lowing  documents of t h e  i s s u e  i n  

a p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n :  

SPECIFICATIONS 

FEDERAL 

UU-P- 2 6 8 Paper * Kraft * Untreated Wrapping 

PPP-B-601 Boxes, Wood, Cleated-Plywood 

PPP-B- 63 6 Box, F ibe rboa rd  

PPP-T- 4 5 Tape; Pape r ,  Gummed ( S e a l i n g  and Secur ing)  



I .  

MIL-R-83397A 

to the polytirethane rubber, 
nokmal handling. 
impracticable, the unit package shall show the identification. The 
identification shall show the specification number, the manufacturer, 
the manufacturer's designation (compound number), hardness, and the 
cure date by quarter and year. 

The marking shall not be obliterated by 
When identificatiori marking of the product is 

Example: MIL-R-83397 
The Delectable Rubber Conlpany 
Compound No. 1980 
80 Hardness 
Cure Date 3Q77 

TABLE I. Properties. 

PROPERTIES REQUIREMENTS 
Class 1 Class 2 

- 80 Hardness 90 Hardness 

Specific gravity* As Determined As Deterini&l 
Tensile strength, psi, min. 4000 4500 1c 

Elongation, %, mih. - 400 
80 + 5 

Tear strength, pounds/inch, min. 250 
Temperature retraction (TR-10) 

Hardness, points - 

OF, Ihax. -4 5 

300 
90 + 5 

450 

-20 

After aging 22 + 1/4 hours at 158O - + 2'F (70' - + lo) - 
Cohpressjon set, X ,  max. 35 35 

After aging 7 days at 212' - + 2OF (100' - + l0C) 

Tensile strength change, X 
Elongaticn change, % 
d'aydness 'change, psints 

+ 20 
+ 20 
+ 5  

- - - 
+ 20 
+ 30 
+ 5  

- - - 
Afteraging 120 days at 1600 - + 2OF (710 - + lolaand 95% Relative Humidity 

Tensile strength change, % 
Elongation change, % 
Hardness change, points 

+ 25 
+ 20 
+ 10 

- - - 
+ 25 
+ 20 
+ 10 

- - - 
Afte'r aging 4 days at 1800 - + 2'F (82O - + l0C) over water (short term test! 

T'e'nsile strength,change, % + 20 - + 20 - 
Ultraviolet resistance 

+ 20 
+ 20 
- Tensile stre'ngth change, % + 20 

Elongation change, % - - + 20 

* The permissible variation in specific gravity during actual produc- 
tion from that value established in prep'roductim t e s t s  shall be +0.02. 

T - 
4 



MIL-R- 83285 (USAF) 
23 J u l y  1970 

. .  

HI LITARY SPEC IF ICATION 

RUBBER, ETHYIENE-PROPYLENE, CENERAL PURPOSE 

1. SCOPE 

1.1 Scope. Thir rpec i f i ca t ion  covcrr two grader of ethylene-propylene 
rubber having excel lent  r e r l r t ance  t o  ozone and hot water, but poor r e r l r t ance  
t o  hydrocarbon o i l 8  or  rolventr ,  

1.2 C l a r r i f i c a t i o n .  
f o l l a r i n g  grades, a8 rpecif ied (rec 6.2): 

The rubber covered by t h i s  rpec i f i ca t ion  s h a l l  be of the 

Grade 60 60 naninal Duraoeter Shore A hardnerr. 
Grade 80 80 naninal Duraneter Shore A hardnerr, 

2 .  APPLIUBlE &NTS 

2.1 
bid8 or  requert  for  proporal, form a part of the rpec i f i ca t ion  t o  the extent 
rpecif ied herein.  

The f o l l a r i n g  d o c w n t r  of the irrue i n  e f f e c t  on da te  of invitation fo r  

SPECIFICATIONS 

Federal 

- UU -P-268 
PPP-B-585 
PPP -8- 59 1 
PPP-B-601 
PPP-B-621 
PPP-B-636 
PPP-T-4 5 

Paper,  Kraft, Untreated Wrapping 
Box, Uood, Wirebound 
Box, Fiberboard, Cleated 
Boxer, Wood, Cleated-Plywood 
Box, Uood, Nailed and Lock Corner 
Box, Fiberboard 
Tape, GuPrmed, Paper, Reinforced urd Plain,  

For Sealing and Sacuting 

Packing , Ref  ormad , Rubber Packing, Pack~ging 
of 

?SC 5330 

I 



MIL-R- 83285 (USAF) 

. .\ J 

3.3.3 0-Rinns. Unless otherwire rpeclf ied,  dimens 
O-rings rhall be i n  accordance v i t h  MS 33666. 

ms and tolrrancer  of 

3.4 Phyrical  propert ier .  The physical pwper t l eo  of the ethykoe-propylene 
rub- aha11 be as specif ied io  t a l9  LI. 

Table XI. Phyrical  p r o p c r t k o  

Property and condition Grade Teot method 
60 80 

Original phyrical  valuer:  

Tensi le ,  p s i ,  min 2000 2QOO MmD412 
Elongation, %, min 300 150 ASlM D 4!2 
Tear, p p i ,  min 120 100 ASlM D 6.'4 
Hardness, Duraneter, Shore A 6W-5 W-5 ASM D 2:!10 

cBr i t t l e  Point,  O F ,  uux -65 -65 AS3H D 7 6  
Specific gravi ty  1/ I /  AS= D 2 (7 
Ozone r e s ' s t ance ,  1000 pphm @ 2 2 9 ,  -168 -l68 ASTM D l l k 9  - 
(212%) : X of O t i g i n d  def l ec t ion  t o  2s Asm D 395 

bent loo ., hr. t o  f i r s t  crack lain 1 

J a 

M CanprerrFon ret  - method B, 70 1 h t .  @loo% 

z 
9 

Dry heat r en i r t ance ,  70 +, 1 hr.  @12S°C (251%) 
Tenrile cl ange, X ,  MX -u -15 A S P l  D 412 

d)liardn888 Change, a IX +10 +10 ASTU D 2240 

Rerirtance t o  hot water, 7 day8 ii!lOOoC ( 2 1 2 4 )  

Elongatioi chsnge, X ,  MX -20 -20 Asm D 412 

Tenrile change, X ,  MX zf -15 -15 ASTM D 412 

Voltme chan8e X 0-to 0 t o  

Elongation, Change, X ,  uux -20 -20 AS" D 4i2 
Hardne88 :hange, m x  +5 25 ASTn 0 2240 

+ 5  *5 A 3 R I  D 471 

- 11 "A8 Determined". 
preptoductLon t e f t i n g .  The q;iality contmnance t e a t  v r lue r  rhall not 
dcvi8te  fran the o r i g i n a l  "A6 Determined" values by m o t e  thaa +, 0.02. 

Thir dcnotis t ha t  the malue r h a l l  be detemined during 

L 

- 2 f  Baaed on area before irmwrrion. 

4 
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Listing of Various Mediums for Resistance Characteristics Tables 
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21. 
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33. 
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37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. * 

47. 
48. 
49. 
50. 

ACETALDEHYDE 
A C E T I C  A C I D  
ACETONE 
A C E T O N I T R I L E  
ALUM 
ALUMINUM CHLORIDE 
ALUMINUM N I T R A T E  
ALUMINUM POTASSIUM SULFATE 
ALUMINUM SULFATE 
AMMONIUM CHLORIDE 
AMMONIUM HYDROXIDE 
AMMONIUM N I T R A T E  
AMMONIUM PERSULFATE 
AMMONIUM SULFATE 
AMYL ACETATE 
AMYL ALCOHOL 
A N I L I N E  
A N I L I N E  SULFATE 
ANTIMONY TRICHLORIDE 
AQUA R E G I A  
BARIUM CHLORIDE 
BARIUM HYDROXIDE 
BFlRIUM N I T R A T E  
B A R I U M  S U L F I D E  
BENZENE 
BENZENE SULFONIC A C I D  
BENZOIC A C I D  
BLEACH L I Q U O R  
B O R I C  A C I D  
BROMINE WATER 
BUTYL ACETATE 
BUTYL ALCOHOL 
B U T Y R I C  A C I D  
CADMIUM CHLORIDE 
CADMIUM N I T R A T E  
CADMIUM SULFATE 
CFILCIUM B I S U L F a T E  
CALCIUM CHLORATE 
C A L C I U M  CHLORIDE 
CALCIUM HYDROXIDE 
CALCIUM HYPOCHLORITE 
CALCIUM N I T R A T E  
CARBON D I O X I D E  
CARBON D I S U L F I D E  
CARBON TETRACHLORIDE 
CHLORINE D I O X I D E  
CHLORINE GAS 
CHLORINE WATER 
CHLOROACETIC A C I D  
CHLOROBENZENE 

51. 
52. 
53. 
54. 
55. 
56. 
57 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
9s. 
96. 
97. 
98. 
99. 
100. 

CHLOROFORM 
CHROMIC A C I D  
C I T R I C  A C I D  
COPPER CHLORIDE 
COPPER N I T R A T E  
COPPER SULFATES 
C U P R I C  N I T R A T E  
D I A L L Y L  PHTHALTATE 
DICHLOROACETIC A C I D  
DICHLOROBENZENE 
D I E T H Y L  ETHER 
D I E T H Y L  KETONE 
DIETHYLENE GLYCOL 
DIPROPYLENE GLYCOL 
E T H Y L  ACETATE 
E T H Y L  ACETATE 
E T H Y L  ALCOHOL 
E T H Y L  SULFATE 
ETHYLENE CHLORIDE 
ETHYLENE D I C H L O R I D E  
ETHYLENE GLYCOL 
F A T T Y  A C I D S  I 

F E R R I C  CHLORIDE 
F E R R I C  N I T R A T E  - 
F E R R I C  SULFATE 
FERROUS CHLORIDE 
FERROUS N I T R A T E  
FERROUS SULFATE 
F L U O S I L I C I C  A C I D  
FORMALDEHYDE 
FORMIC A C I D  
FURFURAL 
GASOL I NE 
GLYCER I NE 
GOLD CYANIDE 
HEXANE 
HYDROBROMIC A C I D  
HYDROCHLORIC A C I D  
HYDROCYANIC A C I D  
HYDROFLUORIC A C I D  
H Y D R O F L U O S I L I C I C  
HYDROGEN PEROXIDE 
HYDROGEN S U L F I D E  GAS 
HYPOCHLORITE BLEACH 
I R O N  CHLORIDES 
I R O N  N I T R A T E S  
I R O N  SULFATES 
ISOPROPYL ETHER 
KEROSENE 
L A C T I C  A C I D  
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105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 

L E A D  ACETATE 
L E A D  N I T R A T E  
L I N S E E D  O I L  
MAGNESIUM CARBONATE 
MAGNESIUM CHLORIDE 
MAGNESIUM N I T R A T E  
MAGNESIUM SULFATE 
M A L E I C  A C I D  
MERCURIC ACETATE 
MERCURIC CHLORIDE 
MERCUROUS CHLORIDE 
METHYL ACETATE 
METHYL ALCOHOL 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
METHYL SULFATE 
M I N E R A L  O I L  
M I N E R A L  S P I R I T S  
M U R I A T I C  A C I D  
NAPHTHA 
NAPHTHALENE 
N I C K E L  CHLORIDE 
N I C K E L  N I T R A T E  
N I C K E L  SULFATE 
N I T R I C  A C I D  
NITROBENZENE 
O L E I C  A C I D  
O X A L I C  A C I D  
PERCHLORIC A C I D  
PERCHLOROETHYLENE 
PHENOL 
PHOSPHORIC A C I D  
PHOSPHOROUS A C I D  
PHOSPHOROUS T R I C H L O R I D E  
PHTHAL I C  AC I D 
P I C R I C  A C I D  
POTASSIUM BICARBONATE 
POTASSIUM CARBONATE 
POTASSIUM CHLORIDE 
POTASSIUM CYANIDE 
POTASSIUM DICHROMATE 
POTASSIUM F E R R I C Y A N I D E  
POTASSIUM FERROCYANIDE 
POTASSIUM HYDROXIDE 
POTASSIUM N I T R A T E  
POTASSIUM SULFATE 
PROPYLENE GLYCOL 
PYR I D I N E  
ROCHELLE S A L T  
S A L I C Y L I C  A C I D  

151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 

S I L V E R  N I T R A T E  
SODIUM ACETCITE 
SODIUM BICARBONATE 
SODIUM CARBONATE 
SODIUM CHLORIDE 
SODIUM CYANIDE 
SODIUM HYDROCHLORITE 
SODIUM HYDROXIDE 
SODIUM N I T R A T E  
SODIUM N I T R I T E  
SODIUM SULFATE 
SOD I UM S U L F I D E  
SOD I UM SULF I TE 
SODIUM THIOSULFATE 
SOYA O I L  
S T A N N I C  CHLORIDE 
STANNOUS CHLORIDE 
S T E A R I C  A C I D  
SULFUR D I O X I D E  
SULFUR T R I O X I D E  GAS 
S U L F U R I C  A C I D  
SULFUROUS A C I D  
T A N N I C  A C I D  
T A R T A R I C  A C I D  
T I N  CHLORIDE 
T I N  SULFATE 
TOLUENE 
TRICHLOROACETIC A C I D  
TRICHLOROETHYLENE 
T R I S O D I U M  PHOSPHATE 
TUNG O I L  
UREA 
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Request for "Most Wanted" Material Properties 
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