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J~zI~si~'Miw.i t:Office

Norton Air FIurce ]3;i sc
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Can AntOnio Air Logistics Center

Kelly -Air Force Baso, TX 78241
A U ent ion: MM F TC
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As 3V(Jqli IL(I ,M (I) (!,I! .j f 1 ( I I LI% I)LII. Of ';It I i'-4h4l Si.r- . (At6) .),L
IS fl'flr11V ~~UtCl;mJ .. ulij.-Hedc 0) 111k P roduct i ' Lot. S.-1i1i l ' Fe . 1 ,tfs d

3? ,)f I~nj:). 11L. 1. 34 1f uh i I II )ItT -. 1 i, INV !.; - 03. *7t,-C , U %'i 1

a1 r cI I 1 79. S;''oral1 tcst retl~ %vI, c 'rd l1i i.: no( fdI :1 i:n 1,h1v
valu!; !;; eifitcl ill the jfldi\'i~ldt.. Cklmaliy /1. PsI~ic 1-1); C(' du rce (~AT'-,).'
A mrv~ yOf Aul ft!,t re!L11 flvui 1 .~ ,-3, adi -1 and( 1.1 i Iftoi c((ic,-rmi iint
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Thec 1ni ai' :)r t(.:;t rom) I t .1 re prk. iiteclo fol. 'P] 2SL oil It t'

tIi r uh -I, f I FiLS- 3 ()n i i r .; S t Itroup 8 , aInd fo r I I US-. -1 ()t Vi:'

'Ihe ft l.n.jflLg is ia suiiIIariy of the t(..It resils vii d(idI not co) fo mi1 to

The rI11,a ConduCLItiVity PLS- 2, PLS-3, PLS-4

Comnpre ss~ive Yield St ronptl Speciimcn CN -2 fr om PI.S- 2.

45 0 Xy ten sion . 1'/' offset Yield Specimnen TXY -1 from 1PTS-4

2.0 RATJOJNALE FOR NON- CON YO!lMINC; RESULTS

2. 1 T1hermial CondoicA i\'t v - The undecrlinedl test rcsults in Ta ble I do jijt
conform to the specification requiren-ents.

11 c 1i r c 111c l PL s PLS 1:11s
Th m-i IC o cu c t i ity B3TU i n/hr ft 1F 23-. 4

z@c 500 F 640 - 760 8Z.4 638 630

z Cf 1 1)o00o F 410 - 180 .460 490 470

x (I 500 1" 810 - 915 968 915 910

x 1500 F 495 - 590 .630 61.0 600

2. 1. 2 Ration al,- - As has been dliscu ssed at re cent TI / T) neli D
thle spoc ifi cat ion requl rcillen tsi for the rina I c undo ti vit y wevre e St alili al ('( oil I
limiitecl tost (Ltt Ia!11 (3 hfc ).Rccent cdiscusSbons; Ietv.'celi Av'c(, ]j\4O, TIi.W
;111(1 Scwt hasi me s ciilkd it) a grIecel i'nt to reeCstabl ish1 the reydroi Ie (ni whil en

slifficiontt data hao..c has- lIwef 1rvc htd (pos:aiidy w\'bel tell (1.0) PUS tests ha.'Ve bccll
perfomit')). In thec mvieatimle ;111 C0Dinh'iVLvt ((eStS w.111 heprfred SORI
w\ith corrmi's;)m(Iiig tt'st:: Iwigt jt1witcd At A\\cIJ to 'tlisi a coIroIIati hu of.

~i~tjita~e ~tltc aeetipurnnt. voria~lols anid teat.. piroceduo s.



7. it ~ v Y jel' SceIioi'th The Ctoiijiies...'e yield si rcili ll for PIS

t' i .t 10m 2. . ;; , WDO) Ie:i 11t. I llniliii lt I-r~li 1-ilitnt of ), W0

Z.. I IRatimw.lc. - T1 e ('jji10l testI (Iat.t fril- estabIdj:IJlin thk!
ilim ili III t-qijt i cIIl t vasb. (1 iipuln 0 tst:i. Tllc:; tosts yic-lt do a e;

valtc (if I7,4.00 p:J :tid ;t -t;tida rd doviatimn of 0.9.1. ]-lurthie v, ofI~~n (lit,
FAWP l'1 V. revc:' led tha.-t aft (r 18" toQ,, II 'th V01ra''e valtte. is 1 1, 000 ;).i .and (he
'; tI I I d 'i itti Ol is -11 . . I .i I u1p,1)onII1 ktese teks :;t rli. L thIIIe. t k;t r I. kt : . \ . i ;I ,I I

.. I i - '. r :II;;I: It1 1 i 1'r .1. thaNIt f~it he ~ a ' e t I X Ih 1iOs 1 Vr'li I"
to es-t;. bi I Z 1110k 1mr ;n'. 11 1 I (Ilkil ;1 1) e ;1 \-i Ch C;An1 the he 01 VU ied( t o p) s s i I)l-y

t 
I

Z. 3. 1 Rational c - The PLS-4 TXY-1 test spectei WJ Wds pl.-cracrIc
J)P~I' ,, e~f I .'1 1- :.n-*tri'~ d~ilg ri 'hni; ~llr cl as .d

SpeCCime1Ln i fi!vsIt i".fl l i the o)ppC r grip. iNe:.t the l~ow r grip is engica.ged 1by a
CUII.Ct actiuli V.1h)] rh Iltae iaw.. ar-okud the te~st spc:in fit;-et;I I:.
created by tvi -tin,, , it ~idlc elo thle specimln. As the towc'r jfl\'.' is cF.l,cd..
the I rr' i.I as -W* ~~1ald III - ti nc to e mia:.IFo~r the . 'O r(, i
the' low\er jaw. ThecInVe cros s-hooad vvts -J,-)t raisedl at this timne t.)(i pn-'-

for tile t ravel. inl the lowver jaw,, there by prl(~oadcing the specirJ)CO . Tis p rehia c
w.as not recordea Lc ill(. the l wan \V)Sot cm pa"c1 ;Lnd prior to tc-Ainzc' OhICe dr
pkIO v.: - s , . *;~ .. c ~r .~, ~
-1S to tile Ilill!Ili W (,I Of i rein 11100 i. I f th]is p~ioaI Zd C ILel( 1 have b'. eIi ;i k. mila 'I ft

in th a,, Ill, e sl 1ed Ilia d , ti er, in l.lkeii the S pI-c J1i 1 W-en 11 !wV1 0uh iy a - .
m ii~li pr 1 c In-Ad (1 t Kb- a c 1won t .:d fi- ill thi s case (. voulId be 31 lbt5 . V,1ichwj:

add to the *c, lbb. riblmiild, wold~ hs-vc yielded a stress of 3 00~ p.,i. J '.

*Upon the( precedirg dli!sCl s si on this test shonul d be conside.red a Nc 'J 'I lie.

Co rrective action for tbis£ an omally was to revise QA Ti 30551 to prectlde
prcload;;, L~ f the s pi:imenl.



N' S !SI1' A!l.Y DATA SI !:iT

:! lBILLET' S i 90MI-O 0.412A) PL, S-2

TEST
noPROPRTY sp,.C .... TEST V.:i.': _C ...

ULT1.flLT2. TlE 'SI: T, r

TX-2 29900

TX-3 27100

TX-4 26600

Z TZ-I 26100 16500 PSi

TZ-2 26800

TZ-3 25600

TENSILE NODULUS

x Tx-I ,.. ,._,_

TX-2 13.3

TX-3 12.9

TX-4 13.0

Z TZ-1 12.0 9.4 x 106 PSi

TZ-2 11.9

TZ-3 12.1

CO,'1PRESSI.VE YIELD STRENGTHI

X CX-I 15200 15200 PSI

CX-2 14900

CX-3 15900

z CZ-1 12600 1000 I'sI

CZ-2 11500

CZ-3 12900



vw.11,: (- ii

CX- 12.

ex- 1 13.2112 lrPS

Z CZ-1 10.6 8.4 x106 pS

CZ- 2 9.3

CZ-3 9.9

4.50 XY 'ilASION ,~ IZ FFSET YIELD

TXY-l 4690 3500 PSI

TOPlS'!-CNM., SlirEAR, 2' OFFSET YIE-LD

TS-1 1401100 PSI

TS-2 1470



TYP I

T l' AT ", .. ... . -N '. L2S L/L >; ]. ': '., :
@ tUoo -T

X @ 4000 TEX-1 3.41. 3.2 TO .1

TEX-2 3.35

Z @ 4030F TEZ-I 3.29 3.1 TO .1

TEZ-2 3.43

DTU hRT 2 "

Z @ 500°? TCZ-1 824 640 760

Z o 1500I'Y TCZ--1 460 41.0 - 4s0

X a 5000:y TC)-1 968 - 965

X 0- 1500OF TCX-1 630 : 495 - 590

A



rIL~ 271)0.:

OPENL~ P ISITY .17%x321 .4

BILLET IG W 70~~'r

MISSLY bEU.;;.YL rr-%*: Y

BUNDLE~.S ( No,

MXSSING/DSPACIG Y IRn+.0

DULES (Z 1.006____________

1PENSI-17 CflADIENT V%!X).54i
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DIL'

rx- 2 31600

T X- 43250()

* z TZ-1 19600 16501) PS1

TZ-2 19700__

TZ-3 22500

rx-2 14.0

TX- 3 35

TX-4 16.8

z TZ-1 9.7 9.4 16 ,

TZ-2

TZ-3 1.

ceIVRflSS IVi; YIELD TNGi

x cx- 1 16700220 I

cx.-216900

CX-3 172i 7

Z CZ-l I. 100S~i 1,1000 PSI

CZ- 2

CZ-3

I -II oj I Y .]1 o



)JUX.T S/:PI c~O~ P A ~-

PRO~:Wr"TFST S iCI ! FESF VA1.'!(TN

x CX- 1 15.5 11.2 xI.C; i'Sl

c:-? 1'

CX- 3 1/4.5

z cz-1 10.6 8.4 x 106 PSI

CZ-2 10.4

CZ-3 11.1

40 XY T Ll ;~C:;, . 0 F 7S T Y 1 1,

ThY-1 3810 3500 PSI

1'XY-2 3770

TORSIONAL ."~' 21. OFF:SET YIELD

TS-1 1140 1100 PSI

TS-2 1170

*Tested to Am~ndrncnt I of QATP 30553



4 I%

x /(C0 TEX- I.A 3.2 TO 4. 1

Z 4000'- TZ- 3.49 3. 1 TO 4. 1

TflZ-2 3.42

2I
'i~*~L CCU2TV2T'~' TU 1Nn~FT2

0

z @ 500,y TCZ-]1 6 38 640 -760

Z @ 150"'! 0 TCZ-1 4 90 410 .~

x Q 51bot~i T CX- 1 915 810 6

xQ 1500OF TCX-1 60495 590~



* )BILLL.T ST2:. 3.2", 32~

~I.LTT ~2TC~L- 760.7 'i

P0)I011 !7T-liC DE'lSIll

EDC? TiO CORE RANT.O_1.0010

STY', T() S3DE CrIADIEfl' 0. 01.0

O1UJ i'OALY 4..27

Y*RAC~IIURS ( Nolin ___

BUNDLES ( )~

FIBER~ o:UIENTATIOII W/I I 20

Z AXIS DFN0IN"G Nolle

ZY ELfl*l.N S'AC IC ('" 'U/ 1 + (

DULK DE":SrTY 1.6091 gr'.,/cc______

DrNSIl'Y cnmm-rE~ (n\X) 0. 069 /c
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M]LLI'T !/N M?0')iV& 01].4315A) PU%.4

TFST (UN2

TX- 3 )O

TX-4 31600

Z TZ- 1 25560 16500 PS I

TZ-2 268s00

TZ-3 ')9f)00

T E NS I M 0DUL 1:S

X TX- 1 12.6 S3.5:. 106 8

TX-2 14.9

TX- 3 12.7

TX-4 15.4

Z TZ-1 12.6 9.4 x 106 pSI

TZ-2 13.0

TZ-3 12.6

C0~~~SS.VEYIELD hEGi*

x CX-1 16200 15200 PSI.

CX-2 183100

CX-3 17700

z CZ-1 1.6500 11000 I

.CZ-2 17000

CZ-3 13

Tt!!;t*'Jd to A,:ind.;,.nt I of Q.Vji 30551



, I, r, A)'1 .  4

J:"O']i.7 )IST .. P, .C12.2.:, "E' ' AtrF" •IIM

X CX- 1 13.1 11.2 x 106 PSI

CX- 3 12.4

z cz-1 10.9 8.4 x 106 !"'

CZ-2 13.5

CZ-3 11.6

450 XY ........... ' YIELD

TX -1 No Test * 3500 PSI

TXY-2 r:0

TO O:1C"L ', .!...F:, ,2. " CF 'SET Y IE "1,D:

TS-1 1250 11.00 PSI

TS-2 1230

* Tested to ArncndaeiCt I of QATP 30553



Y @ 4000OF T-13. 65 3.2 TO 4.1

TX23. F

Z @ 4000:F TEZ-1 3.60 3.1 TO 4. 1

TEZ..2 3. .

T.....AL C ... T Z, VITY j :' Fr 2 ;,

z @ 4000 F TCZ-1 630 640 - 760

Z ( 150'0 F TCZ-1 470 410 - 41

x Q ' TCx- 910 CIO - 965

X @ 1500OF TCX-1 600.:: 495 - 590

ITt



j j.'J( ;17IP i*:T;I

D1ULT SI 8. 41a 3.11 x32Y

1ILLET ~:i~22..6 _____

EDGE TO COR~E RATIO 1.007

Iw 1:1 i.

SIPE TO STD C1 .T5)z.?

~71 PC.~9Zli 4.

YIL4,CT U F.S (X) None_______
& 11ZCLUSIO)-,S; (Y) ~ _____

V'ISUAL sicj. c.t____

MISSlEC/IDIS PLACED YARlN
Btll'NDLES (Z) ~n

1IfER ORIENTATION /11, 20

Z AXIS DENPING Nono

Z ELU'NFE-T SPACIN)G Vn .0

)CY LAYER SPACING I.; "11) -.!00.)

lIUIAZ DE1:,5s1ry 1.091 grnis/cc

DENSITY GRADIENT (MIAX) 0. 070 gIm/cc ____
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