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F I L L E R  PARTICLE SCHEMATIC 

/ LOW MODULUS 

REQUIREMENTS - 
COATING MUST HAVE LOW Tg, < -40'~ 

BONDED TO F I L L E R  AND RESIN 

BUL .K RESIN 

CONVEN I ENT PROCESS 1 fiG 



THE RESINS SELECTED FOR INVESTIGATION WERE POLYPROPYLENE (PP) AND 

ETHYLENE-ACRYLIC ACID COPOLYMER (EAA) . MAGNESIUM HYDROXIDE AND 

ALUMINA TRIHYDRATE ARE EXAMPLES OF ACTIVE MINERAL F I L L E R S  THAT ARE 

STABLE AT THE REQUIRED PROCESSING TEMPERATURES* POLYVINYL ALCOHOL 

F I B E q S  OFFER RELEASE OF WATER ON DECOMPOSITIOfi j  LIGk!T WEIGHTj AND 

ARE KNOW TO IM9ART EXCELLENT IMPACT RESISTANCE TO THERMOPLASTIC 

POLYESTER MOU) I NG COMPOUNDS, 2-ETHYLHEXYL ACRYLATE-ACRYLIC A C I D  

COPOLYMER BONDS 9EADILY TO MAGNESIUM HYDROXI3E AND ALUMINA TRIHYDRATE, 

AND I S  COMPATIBLE WITH TYE RESIYS, 



EXPER i MEXTAL PLAN 

-MOLD 
FOR 
TESTS 

FILLERS I 
% 3 - MAGNESIUM I FILLER PROCESSING i 

3 

HYDROXIDE 1 -2-ETHYL HEXYL ACRYLATE/ I 1 
ACRYLIC A C I D  COPOLYMER q - ALUMINA TRI- 

@,TI I HYDRATE 2, 8, 16 wr, X OF FILLER 
$ G  1 - POLW INYL ALCOHOL[ i 

r 
RESINS ; 

1 I FIBERS 

+ , 

h, 
VI 
u+ 

POLYPROPYLENE (PP) 
i I 
1 

ETHYLENE-ACRYLIC 
ACID COPOLYMER (EAA) t- 

* 



BEST RESULTS UNDER NON-FLAMI NG CONDITIONS ARE WITH E4A-ALUMINA 
TRIHYDRATE, PVA FIBERS CAUSE MUCY SMOKE, MORE THAN 7 SMOKY 

n3S, THESE SAMPLES ALL SHOW SATISFACTORY IFPACT RESISTANCE. 





RESULTS UNDER FLAMING CON3ITIONS ARE MARKEDLY DIFFERENT FROM 

NON-FLAM ING CONDITIONS, THE M / P V A  COMBINATION, THE BEST 

UNDER FLAMING CONDITIONS, IS THE WORST UNDER NON-FLAM!NG CON- 

DITIONS, THE EM-ALUMINA TRIHYDRATE COKBINATION, WHICH WAS 

THE BEST IN NON-FLAMING CONDITIONS, IS ALSO VERY GOOD IN 

FLAMING CONDI+ION3, NOTE THAT MIXTURES OF ALUMINA TR!HYDRATE 

AND PVn FIBERS ARE SUBSTANT!ALLY WORSE THAN EITHER ALCTEa THIS 

MAY BE CAUSED BY A CHANGE I N  THE MEC:+ANlSM OF DECOPPOSITION. 





THE RESIN-MINERAL FILLER COMBINATION WITH THE BEST IMPACT PROPERTIES 

WAS EI'A-ALUMINA TRIHYDRASE, A FILLER COATING LEVEL OF 8Z GAVE THE 

BEST RESULTS, MAGNESIUM HYDROXIDE-FILLED MATERIALS TENDED TO BE 

BRITTLE, TIiE IMPACT RESISTANCE OF POLYPROPYLENE FILLED IdIT'rl COATED 

FILLERS WAS LESS THAN UNFILLED POLYPROPYLENE, POLYVINYL ALCOltOL 

FIBERS MARKEDLY IMPROVED THE IMPACT RESISTANCE OF BOTN PP AND EAA, 
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THE USE SF HIGH LEVELS OF ACTIVE F!LLERS CAN PRODUCE A MOLDING 

COMPOUiqD WITH A SATISFACTORY BALANCE OF PROPERTIES, HOWEVER A 

WEIGHT PENALTY 'S INCURRW. THIS PENALTY IS ESTIMATED AT 209 - 
250 LBS FOR AN Llljil OR 747 AIRCRAFT. PVA FIBER GIVES EXCELLENT 
RESULTS EXCEPT UNDER NON-FtAMING CONDITIONSm THIS MAY BE DUE TO 

A CHANGE IN THE MECHANISM OF DECOMPOSITION. IF SO, CATALYSIS OF 

ThE REACTION UNDER NON-FLARING CONDITIONS MAY REDUCE SMOKE EV3LU- 

TION, .'IN3 ADVANTAGE COULD THEN BE TAKEN OF THE L!GIiT WEIGHT OF 

THE PVA-m COMB I NATION. 
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