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S FOREWORD

] As rvquiru(l\un(: (1) dencified Lillet out of cachNhivty-sis ()_ﬂ.) procer ned

, is randomly selected and subjected to the Production Lot Saopling Test., specificd
it paragraph S02403 of the Pguipment Teat Plan, AVSD-0325-78-CR, doted b

Marceh 1979, Sceveral test resulis woere encountered which didd not fall within the

values specificd in the individual Cualily Assurance Test Procedures (Oa Vi?'s),

A summary ol all test resulls from PLS-2, -3, and -4 and rationale concerning

the variances™ill be presented, ALl data has been compiled on provioudy

presented Figures 7, 8, and Y from the touipmend Test Ploa, and inclat o Horein

g as the General Toeot Report, Production Lot Sampling, in accordance with CDRI,
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S T T

10 SURINARY OF TEST RESLTS.

The summary of test results are presented for'PLE-2 on Pignres |1
through 4, for PLS-3 on Fipures 5 through 8§, and for PLS-4 on Figores 9

throuph 12,

Any test resulls not conforiming to the requirements of Anitcx 1A to
Attachient 1 of Contract FOATO4-78-C~0030 have been denoted by G asterist,

The following is o sununary of the test resalts which did not conform to

the snecification values:

Lest Effectivily |
Thermal Conductivity PLS-:?., PLS-3, PLS-4
Compressive Yield Strenath Specimen CX-2 from 121,8-2
45° Xy tension o 17 offset Yield Specimen TXY-1 from PI.6-4

2.1 Thcerma) Conductivity - The underlined test results in Table 1 do not
conform to the specification requircements.

TADLL

Reqgui rnmm}l o 1.8 PLS P1.S
Thermal Conductivity BEU in/hr 17 ") 2 3 4
s @ 500°F 640 - 760 824 638 630
2 @ 1500 F 410 - 480 460 490 470
x @ 500°) 810 - 955 968 915 910
x @ 1500 F 495 - 590 - 630 610 600

2.1.2 Rationale = As bas been discussed at recent TI/TD mectings,
the spoecification requirements for thermal conductivity were cstablished on o
Limited test dota base (3 billets), Recent discussions between Aveo, DBNMO, TRW
and SoRJ has resulted in aprecment to reestablish the requirements when a
sufficient data base bas been reached (possibly when ten (10) PLS tests have been
performed).  In the meantime all conductivity tests will be performed at Soltl
with corresponding tests being performed at Aveo (o establish a correllation of
altainable valuces, couipment variables and test procedures,




Yicld Styeenegth - ‘Phe compressive yield steenpth for 1PLS

2.4 Compressive
ﬂ:’. '0".' H p:-.-?:n‘ 0 (.‘“.~

psi,

4,900 pai v, the miininam requircient of 15, 200

2.2.10 Rationale - The oripinal test dita for establishing the
minimmnn requircinent was based upoun 6 tests. These tests yielded an average
caluc of 17,000 pei and o standard deviation of 0. 94 Further testing of the
FWPL hos reveated that after 18 tests the average value is 17,000 pai and the
standard devietion is 1o 20, Based vpon these test data the tost resalt in ithin
the crpectet popalation, I appcars that further Lesiine of the PWEE s required)

I
to estoblizsh a more meenineful data base, which can then be used to possibly
O S R & CTAPNN RERRE
2 e L, D RIS . o 4r0 » . rJ\\{X' 1 ¢ - . .
2.3 457 NY Tension - The 45 Xy tensile bar TXY -1 from PLS-4 did not

meet the minimem specification requirement.

2.3.1 Rationale - The PLS-4 TXY-1 test specimen was preloaderd
prior tou teatings Thia vocurred during moevniivg which procceeds os Tollow s, e

specimen js first meunted in the upper grip. Next the lower prip is engaged by a

action i

—e

collet aciicn which ¢lusen the jaws around the test specimen,  Th
created by twisting o handle below the specimen. As the lower jaw is clasced,

]

thoe Yoever cross=-hond ebould be sqised (o compensate for the unvard trovel ds

the lower jaw., The lower cross-head was not raisced at this time to compenaete
for thc travel in the lower jaw, thereby preloading the specimen.  This preload
was not recorded Lecauvse the pen was not cngaead and prior {o testing the recorder
PE v oe mes et by o vhiieh s edited b : :

IS P8 EE EURNTHEN PO EES SR TR A O P

as to the magnitude of the prelocd, I this prelovad could have boon aceounted for
in the measured load, then in all Hkelibood the specimen would have passced.  The
mipimunt predoad to be accounted Tor in this casce would be 31 1hs. which whoen
added to the <163 1bs. obtaired, would hove yiclded a stress of 3500 psi. Dosed
upon the preceding discussion this test should be considered a No i est. The
corrective action for this anomally was (o revise QATI 30551 to preclude
preloading

Ia

of the spaciimen.,
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PIS SMMCIARY DATA SUNLT

UCAL PROSLDI NG . iR by oo oo el Bl

MOCHA'

BILLET S/ Ho00410 (P1412A) PLS-2

TEST REGUTREIANT
PROPURTY sPiCLIEN TEST V.OLUE ey

ULTIMATL TONSILE STRENGTH

X Px-1 RN

—m—— s -

-
-

TX-2 29900

TX-3 27300

Sr————— e + ottt s

TX-4 26600

Z o12-1 26100 16500 PST
T2-2 26800
T72-3 25600
TERSILE MODULUS
X TH-1 11 £.5 w100 re,
-2 13.3

TX-3 12.9

TX~4 ' 13.0
A TZ-1 12.0 9.4 x 106 psi
TZ2-2 11.9
TZ-3 12.1
COMPRESSIVE YTELD STRENGIH
X cx-1 15200 15200 PSI
CX-2 14900

CX-3 15900

s

2 c7-1 - 12600 © 11000 ISI

St

C7.-2 _ 17500

r————— - .

CZ-3 12900




RIGURE Y (Cont.)

PIS SHMMARY DAVA SULET
LOUASL CAL PRI EUTIES - nih Vi COLY VARG B

BILLLT s/ BI0CL10 (PI417A) UL5-2

REQUIREIENT '
PROPERTY TEST SPECIMEM  TEST VALUL BRGNS .

COUPIINSLYT HaDULLR 1

X CX-1. 13.2 11.2 x 100 psy

plgiing
(@)
-~

1

N

f

-

o i
(97}

I

1

‘

T

CX-3 13.2

Z cz-1 10.6 8.4 x 100 vsI

Cz2-2
» i Cz-3 ..._.._?.'_?.___
45° XY TERSION,.1% OFFSET YIELD

TXY-1 4690 3500 PSI

S Ll
THY-2 460

TORSIOUNAL SHEAR, (2% OFFSET YIELD

.
TS-1 . 1470 1100 rsi

TS-2 1470




PILLET S/

PLE SUMHARY DATA SHEET

IYRE_ UL CARBOL/CArTOT RI3LE

THERIIAT,

LeOpATa (037120 T -

Y

THERNAL EXTANSION

% ‘ X @ 40G0%F

2 @ 4000°F

TEERMAL CONUSIVITY,
2@ 560°F
. o
Ly Z @ 1500 1
X @ 500°r

X @ 1500°F

TEX-1
TEX-2
TEZ-1

TEZ-2

rez-1
TCZ-1
TCX-1

TCX-1

- e s et e

82-/0 P

460

oG8 =

630 %

i

[RR 4

@ 4C05%Y
3.2 TO 4,

3.1 TO 4,

ETU In/uR :12

640 - 760
410 - 480
€10 - 955

4395 - 590

s i
S

A L/L % 100 i

1

1

¢ v




TYDEL L] GALO/ G LT

BILLET S/:1  HOODAI0 (013 2) DATE 12/07/,9

PREFQid S/:  AYSCGIT  (P14124)

DENSIFICATICN LOT(S) 3

BILLET SIZE__ 8.127 x 3.241 = 3,247

BILLET WIIGHT __ 2760.2 ~raas

o ot e e £ % oy o —— —— ¢ . o trp——

BULE biisiys_ 1.¥0s o Juc

RADJOMETRIC DINSITY

EDGE TO CORE RATIO_ ___ 0.993

e e e e

D TO END GILADIEND 0. 0032
S1bLE TO SinE GRA 1)1~.n1.__(_\ 021

. et et . 2 it

OPEN POUROSITY 4.177%

TRACTIMES (X) \‘ono
& 1t CTU*‘U‘S (V) cu

ot L e e e—— e+ Gat—— et

VISUAL INSPECTION__ Accept

PRETORM DATA SInaan Y

MISSING/DISIPLACED YARN
BUKDLES (2) \Yone

FIBER ORIENTATION __ §/Tp 2° *
Z AXIS BENDING___ None

Z ELELMENT SPACING _ W/In & .00S

XY LAYER SpacINGg__ W/In + .G02

BULK DiLSTIY 1.096 sma/ce

DENSYTY CRADIENT (MAX)_ 0.154 ew/cc _
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PIosImotny by SUNEY
HEQE&AEFNHLEQL;}éLj_;;CQ;;gj.AL;Q;ALLEJJSL;!JilEE

BILLET /1 KO00L05 (P1128AY 118-3 {

e < o e e oo i e R S G STy a ¢ SRS

TLST RECUTIREMERY
[ 1y e N yptepe e Y .«
PROPERTY SPLCiNan TEST L BT
Friylintl LN EREIAY LRI U SRS XL

OLEIMATS TuNSILE STRENGTH

TR-2 3100

et A o« bttt

TR-3 28400

i s i o et 2 ek

T4 32500

Z T2-1 19600 16500 PSI

TERSTLE MODULUS

X B TR-) 14.0 £.5 w10

A T7-1 9.7 9.4 x 160 rei

COMPRESSTVE YIELD STRENGTH '

X Ccx-1 16700 15200 PSI : ‘

e At s s ot e

CX-2 16900

——— T

7200

-y

21060 11000 PsI

Y R LA

cz-2 Lo

cz-3 o000

fopented Lo st 1 oof QATE 30507




PLS SUMMARY DACA SRVLY
FUCHATTICAL VEOPERTINS o TYTE J1_CAR

k PILIXT S/ Pennl0s (P15084) 115-3

4 STt e -~

| REQUIRIIEND
§ PROPIIE™Y PEST SPECIYEYN  TESE VALUE (HTNL)

=l —— el i e S L e m S e e e P
1

CCHMESSTIV:S HODULUS

b4 cx-1 15.5 11.2 x 1% ©s1

z cz-1 10.6 8.4 x 100 ps1

459 XY TENSICN, 1% OFTSEIT YITLD
TXY-1 3810 3500 PSI

TXY -2 3770 '

e - -

TORSIONAL SiEAR, (2% OFFSET YIELD

3 TS-1 1140 1100 PSI.

TS-2 1170

# Tested to Amandment I of QATP 30553 ]




PPyt

LYIIAT s/ nenn1es

PLY SLELOWY DATA SHESTT
TYPE_ LT CATRCH/CARI BIILET

THERIAT, PPOVERTIES

(1) Prs-n

FIERYAL ERPANSICH

X @ 26009%

Z @ 4000°F

TRERMAT COIMULYTVITY

TEX~1
TrX-2
TEZ-1

TEZ-2

TCZ-1.
TCZ-~1
TCX-1

TCX-1

L L/L o 10~ 1Nsin
@ 4GOOOF

.........')’-_‘é‘.o..._.. 3.2 70 4.1

2.26

——— h v ona o s e —

3.49 3.1 70 4,1

At + 4 o O e tmirararet

3.42

BTU 1:/un rT2 og

638 = 640 - 760

490 410 - 485
2 810 - 955

® 495 - 590

Sy -y

o e e
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e

Fraune

TYPE_)I A ORI

BILLET S/Zlh_‘__:;-“--’\)l‘vu A=)

PREFCRIL &/ ©Unnm2d (£LLD3A)

e . —— e oo

PLUSTIPICATION LOT(S) ¢

T

BILLET $1us 30129 x 3,208 x 3.0

BILLET toreire_2760.7 was

hai

i

.t

>

RADIOMSTRIC DENSITY
EDCE 70 CORE RATIO_1,0010
LAl B0 L CUDYLoe, 0y
ST 70 SIDE CRADIUNT__0.030
OPEN FOuw Ly .77
FRACTURES (X} _ Nome
& INCLUSIGHS (Y)_~oni
VISUAL Lioi 00I0N_dcer & ~

PREFORM DATA STaany

MISSTRG/LISYLACED YA
RUNDLES (2) Yona

FIBER ORIENTATION W/in 2

Z AXIS BENDING  None

2 ELEMENE SPACING  ¥/In + ,005

XY LAYDR spiacing___ YWiln t 002

BULK DEXSTIY 1.691 grms/cc

DENSITY GRADIENT (tiax)_ 0.009 um/cc

.
14
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g A

e

ol ran

kg T“F?&?'SJW

L wn el

BILLLY &/n

PLS SUinany

AT R I A

ERTE NI

MOV (PLA35A) LS4

———

ULTINATE TUNSILE

X

TEST

SPEERITN

STNIENCETA

TENSILE MODULUS

X

CONPRESSIVE YIZLD STRENGTH™

X

TX-1
TX-2
TX-3
TX-4
T2-1
TZ-2
TZ2-3
cx-1
CX-2
- CX-3
c7-1
.C2-2

Cz-3

* Tested to Awmendaoent [ oof QAP 30552

e s

baca SHEEY

VT CANLTHOAREE B

PN VA

L
220
20909

31690

25560

26800

29109

12.6

14.9

12.7

e ot s e ain e

12.6

13.0

17700

17000

L S

16300 -

Mhhinde " NER————

L

REQUIRIILT

I G D N

18200 i

16500 »51

8.5 % 105 »oy

9.4 x 100 pey

15200 Prs1

11000 rS1

S




1

PLE Shmeiry DATA SHEET

NI ERISNERE BT Dewere s 5y et e nt RTTYEPS

MASE = Xy
A

BILLET S/:0 1000154 (V14735A) LA

’ REQUIREIENT
; FROUERTY TEST _SPiCiield TEST MALUE N GRS N

COMPRESSIVE MURULUS

X CX-1 13.1 11.2 = 138 PpSI

E z cz-1 10.9 8.4 x 100 ray

459 Xy winsLen, 1% OTVSET YIELD
TXY-1 No Test 3500 PSI

TXY-2 s

TORSIONAL SHELR, (2% CYFSET YIELD ¥

’ TS-1 _l2s0 1100 PSI
TS~2 1230
% Tested to Amendment I of QATP 30553




PLY SINLUARY

TYPE 11 _cannen/oanton b

THERMAL propernTes

BILLEY S/1 MOCn1Ss

(P1435A) 1'T5-4

THERMAL FXDANSTOAN

X @ 4c00°r

Z @ 4000°F

TEERMAL CORDUSTIVITY
Z@ 500°F
z @ 1500°F
X@ 5C0°F

X @ 1500°F

TCZ-1 . 630
TCZ-1

TCX~1 910

TCX~1 600 .

septtem e W s

Ll w 10T Ll
* Q@ 4000°F

3.2 TO 4.1

TU L/uR v ov

R T k) o e VR <ADNAT e v




———

ETGIRT

FOEN

PILLLT S/H_ 1UUULhe (ah =4y

———— Cam - - b ey n.

ST T

L — e S oer s A A —————— s o e &

PREFORM of: GOPO7ES5 (15354)

DERSIFICATTCN LOT (D) 2

BILLET SIZE 3.Ub5 w 3.240 3,25

BILLET GUZ)CGhy 274905
Vsl e e

EADIOMETRIC DENSITY
EDGE TO CORE RATIO._ 1.007
EGD 50 00D GRADICaa_ Uy lo

SIDL TO STIDE CRADTINT_O0.000

& - e o —

o —s S S v

OZinT POROSILE 4,52

FRACTURES  (X) Nonc
& INCLUSIONS (¥ twna

VISUAL 1nSPecliCi Accuent

FYPE_XT_eAnhO/ o e nihey

BATE

1 CrE e gy
RFEEARY

PRUEGRM DATSA SUMIARY

" MISSING/DISPLACED YARN
BULDLES (2) tlone

FIBER ORIENTATION _ W/In 2°

Z AXIS BENDING  Nome

Z ELEMENT SPACING ¥/In - .005

XY LAYER SPACIN Y/ ln + .002

BULK DENSITY 1.091 sms/ce

DENSITY GRADIENT (MAX) 0.070 gm/ce
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