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MOM 010UUGURA. OYNAMIcE I CONVAin AG

Report No. 8 926-096
MAterials l Iuminates I Fibrglas8 - Polyester Resin

(No. 1910"2, Fiberesin Plastics Co.)

Qualification Tests (M14"~80130, Type i.)

Abotradt

Fibexrglass~polycster resin laminates consisting of twelve plies of
No. 18'1 Volan A fiberglass fabric imipregnated with Noi 190-2 polye~ter
resin (Fiberesin Plastics Co., Oconomowoc, Wiscons in) were fabricated
by vacuum bag curing under 26 inches of mercury At 2750F for 1 hour.
The results of the sever~al tests Made are !is fol1oVw:

1. Boom Temperature Conditions
Specific Gravity a2.22

F Resin Content 4o.4%
Barcol Hardness - .67.0
Flexural Flatwise Ultimate Stren~gth, sI-6.6
Flexural Initial Modulu~s of Elasticity, psi x 10 -2.8

Compression Ultimate Strength Edgewise, ksi 53.6
Tensile Ultimate Strength, ksi -'44.1

2. Wet Cond iti on
Flexural Flatwise Ultimate Strength, ksi -5.26

Flexural Initial Modulus of Elasticity, psi x 10-6 2.6
Comprea~ion Ultimnate Strength Edgewise, ksi 5:0.a
Tensile Ultimate Strength, ksi m43.5

References: Gardner, G. E., Jr., Bergstedt, P. W., Turner, H. C.,
"Wifiication Test of Lamnrates of Fiberglass Cloth

No 2, olnAWih oyester 190-2 Resin (Mil P
8013C, Type I)," General Dynamics Convair Report
MP-59-0286, San Diego, California, 1 April 1959,
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ANALYSIS C CON V A I At PAGI 1

PREPAREDO BY Gatdner SAN 01106PRTN. ' 5-2
CHEaCKED my B~rgutedt/tuter/Suthe6rland MODEILAl

REVISD gyDAME 4-1-*59

The qualification to SpecificatiOn A!l. P0l30, Type I-of laminates of
fiberglas cloth, No. lci (Cvx~CooO0 5) im~pregnated with Polyester 190-2
Resin, manuf'actured at Convair, San Diego, California.6

laminates of fiberg1ad cloth Itoi ltl (VAC-1005) and Polyester 190-2
Rsn, fabricated by Dept. 2.29, Convair, San Diego Gaifornia, *atis-

factorily conformed to muinimum mechanical proper-ty requirements of
'Military Specification mil-P-fI0ld, Type I.

One panel, 0.132 inches in thickness by 15 inches Square, was sulbitted
to the Materials and i'rocessgesj Laboratory on Februry 20, 19 59 by the
fabricator, the Production Plastics Manufacturing Dept. No. 129 of
Contvair, San Diego.

This lard-nate was submitted as a wet lay-up, nombinally two feet squareV
consisting of twve() plies of No. l81l glass fabric impregnated with
Polyester 190-2 Resin.

*The laminate was cured by employin~ the flat vacuum bag process. Contact
pressure VaS Maintie o n 1 hour at 24 inches of mercury curing

temperatu-re was held at 2750F. ± 10"F. Laminating and curing procedures
followed the resin manufacturer's (Fiber-wResin Corp.) process recomena-
dations.

TEST. SPEC IIAENS:

Ten (10) flexural,ten (10) compression, and ten (10) tensile specimens
were machined from the subuitted panel with the lon!c direction parallel
to the warp thread direction of the la4 nate. Prior to testing,five
(5), specimens of each type were laced in boiling itle ao o
two (2) hours. The second set of* five (5) specimens of each type was
tested in the standard condition.

PROCEDUJRE;

The length of each flexural specimen was eqa to tesan length plus
two inches, and the width was -three-fourthsl (3/4) of an inch.? The span
length had a constant lenthhinesrio f l6.- to1 The speci-
zoe were center-loaded ,and load--deflection data were taken uintil t'ail-

ure. ~t T> 1e7,c. esi was reu- uL td , _.roiu,-e a unit rate of

outer-fiber strain of 0.010 inch per inch ;Qr .4n to. Tests were con-
ducted in accordance with Method, 1Q31 of Federal Specification P4 .
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S(Continued)

Tensile toots were perforteO -in A Tinius Olsen Tensile Machine, and-
a uniform crossfead travel Of 0.05 inch, per minute Was applied until
f ailure Tes Nts were daonducted in accordance with Method 1011 (LP-.06B).,

Cormpression Bpecieong were loaded in a comipressiont jig it a speed, of
0.050 inches per minute cross-head travel until f~ailureo Tests were
conducted in accordantce with Federal Specification2 LP 406B.

The eXatiriationis for percent of resin, content and specific gravity
were detetrmined by procedures in Method 5011 (Specific Gravity) and
Method 70,61 (Resin Content) of' ederal Specification 1k 40o6S.

Bardol hardness -was determined by direct readiftn with a Barcol Imfpres-
sor.

The results of tension, compression, and flexural tes in the standard
condition are shown in Table 1I. The results of tenaioft, comqpression9,
and fle~oiral teats on specimnens Subjected to two (2) hours in boiling-
distilled water (wet condition) Are shown it, Table MI The results
of observations %ade on the submitted panel for Specific gravity, resine.;
content~arA Barcol Hardness are shown In Table1 I.

NOTE Th da~ frm wichthis report was prepared are recorded in
lkterialu &; Processes Laboratory .. t ok No. 996.
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TABU~ I

4UA-IiICATICN TESI FOR LA;i',INATgb (181)
GLAS6 FAhiIC' A, .41'H i'OLYii.3'ER 190-2

SPLCIfIC GRAVI'IY 2.2

R531. C.~iT -40.t,4 %

8.!JxCC;,L *IARDNii35 READ1,46 67.0

T~YPE Or' 113~T SPEC..jC. vlIi. RE(~jIRXL;N2s 183i flu3SUll-

FL6XUi.AL ±?LATWI8; -1 50,000 66,800
ULTIMIE~ STRE;4GTr, 'PSI. 2 62,100

3 64,000
4 66,500
5 65,200

AVERAGE 64,900

FLSX AAL IitITIAL 12.7 X 106 2.8 X 106
90DULUS Of iELA3RICITY, 2, 2.9 X 10 6
P31. 3 2.8 X 106

4 2.g X 106
5 2.*7 X 106

AUrRAGE 2.08 X 106

CGt33CULIIL4ATE 1 35,000 55,600
JTwu.GT EDGENISEPaI. 250,600

3 54,300
4 52,j700
5 5-5,600

AVFERAGE 53,.600

~ENIL ~~I~AW 40,000 +3,000
~ ~i.2 -46,200

3 42,700
4 44,900
5 4+3,500

AVERAGE 44,100

---N - ---- ---
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TABLE !I

,UALIFICATION TEST FOR LAMINATtD (181)
GLASS FABRIC ^,4Au ,iTH POLYETER 190--2

ETED UNDER!_E1CO NuI+TI0N

TYPE OF 'lET SPCTO 4N R~IE4N. EST RESULTS _

FLEXURAL FLATWISL 1 45,000 57,700
ULTI4ATE STRE14GTH, PSI. 2 59,300

3 60,,800
4 59,100
5 58,9900

AVERAGE 59,200

FLEXURAL II.IAL 1 2.5 X 1O6  26 X 106

MODULUS OF ELASTICITY, 21 2.6 X 106
PSI. 3 2.6 X 106

4 2.6 x io6

266 x 1-6
AVERAGE 2.6 X 106

C0PRESSIOJl ULTIMATE 1 30,000 49,00
STRE .T4 EDGZWIS , PSI. 2 52,400

3 47,900
4 53,200
5 5, 600

AVERAGE 50,800

TNSILE UL'iLATE 1 38,U0O 41,300
STL'GT1, PSI. 2 43,800

:3 43,700
4 43,500
5 45,300

AVRAGE 43,500

PSN tgeA


