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ENVIRONMENTAL EXPOSURE EFFECTS ON
COMPOSITE MATERIALS

D. J. Hoffman
BOEING COMMERCIAL AIRPLANE COMPANY

1.0 SUMMARY AND PROGRAM STATUS

Highlights of this quarter's activities include completion of the
program design tasks, resolution of a high fiber volume problem
and resumption of specimen fabrication, fixture fabrication, and
progress on the analysis methodology and definition of the typical
aircraft environment. Program design activities including test
specimens, specimen holding fixtures, flap-track fairing
tailcones, and ground exposure racks have been completed.

Difficulty was experienced in obtaining acceptable fiber volume
fraction results on two of the selected graphite epoxy material
systems. This problem was resolved with an alteration to the
bagging procedure called out in BAC 5562. The revised baqgging
procedure, involving lower numberc of bleeder plies, produces
acceptable results. All required laminates for the contract have
now been laid up and cured.

Progress in the area of analysis methodology has been centered
about definition of the environment that a commercial transport
aircraft undergos. The selected methodology is analagous to
fatigue life assessment.

During this reporting period the contract was modified to require
deployment of all ground rack specimens early in the contract
rather than the staggered schedule that had been previously shown.

Activities during the next gquarter will include completion of all
test specimen, fixture, tailcone, and rack fabrication as well as
deployment of the long term specimens, and some baseline testing.



2.0 INTRODUCTION

The introduction of any new material system into commercial
aircraft structure requires that an information data base be
available to the designer in such a form that he can accept the
material as a viable alternate to the current material system in
use. Composite material components on aircraft in scheduled
commercial service have demonstrated a viable level of confidence
in current design and fabrication methods. 1In spite of this, the
long term durability of composites exposed to actual aircraft
operational environments represents a significant unknown in
assessing the risk level for a production commitment to primary
aircraft structure,

This contract will focus on expanding the data base for composite
materials' properties us they are affected by the environments
encountered in operating conditions, both in flight and at ground
terminals., It is well known that absorbed moisture will degrade
the mechanical properties of graph:ie/epoxy laminates at elevated
temperatures. Since aircraft components are frequently exposed to
atmospheric moisture, rain, and accumulated water, guantitative
data are required showing the amount of fluids absorbed under
various environmental conditions and the effect of this absorption
on mechanical properties. 1In addition, accelerated laboratory
test techniques must be developed that are reliably capable of
predicting long term behavior. The study will include a task to
develop an accelerated environmental exposure testing procedure
and to correlate all experimental result: and compare with
analytical results to establish the level of confidence for
predicting composite material properties.

The overall program “as a duration of 11 years and is performed in
three tasks as follows:

o Task I - Flight Exposure
o Task II - Ground Based Exposure
o Task III - Accelerated Environmental Effects and

Data Correlation

Among the parameters to be investigated are: geographic location,
flight profiles, solar heating effects, ultraviolet degradation,
retrieval times, specimen types, test temperatures, and others.
The experimental program includes in-flight and ground exposures
of up to 10 years and will obtain mechanical, nhysical, and
chemical aata from about 10,000 specimens. A complete description
of the program content was given in the first Quarterly Report,
(Reference 1). The overall program is summarized schematically in
Figure 2-1. The program schedule is shown in Figure 2-2., This
schedule has now been revised to reflect deployment of all grou:?
specimens at the onset of the program rather than the staqggered
schedule that had been employed previously.
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3.0 DESIGN

All design activities for the contract are now complete., Test
specimen design activities were completed during the previous
reporting period with drawings and explanations of the specimens
shown in the First and Second Quarterly Progress Reports,
(references 1 and 2 respectively).

€pecimen holding fixture, mounting hardware, and ground rack
designs were completed during this reporting period. The two
previous quarterly reports discussed the need for these fixtures
and the rationale behind various design details, Previously
unpublished hardware drawings are shown in Appendix A.

4.0 FABRICATION
4.1 Test Specimens

The task of fabricating over 10,000 test specimens is well under
way. Some difficulty was encountered in achieving acceptable
fiber volume fraction results on both the Fiberite 1034/T300 and
Narmco 5208/T300 composite systems. This problem was successfully
resolved with an alteration to the bleeding and bagging procedures
called out in PAC 5562. All three granhite epoxy material systems
have now been accepted. The thirty-four required laminates
necessary to fabricate all of the test specimens have been laid up
ani cured. Specimen machining is compiete for the 520%/T300
a:2oinens and under way for the Fiberite system.

Over the last several months, Boeing has experienced some
difficulty in attaining acceptable fiber volume fraction results
on incoming 350 F curing high resin content (42 + 2%) prepreg
tape. Both the Fiberite 1034/T300 and Narmco 5208/T300 purchased
for this contract had fiber volume fractions exceeding the 66%
gspecification limit. One or more retests were run with each
material with no success. Reordered batches of both materials
also failed the fiber volume fraction requirement. As a result of
problems with these submittals, laminate layup was temporarily
suspended in order to determine the best corrective action. A
revised processing technique was desired that would lower fiber
volume fraction while retaining chemical, physical, and mechanical
properties of BMS 8-212 graphite. Boeing Materials Technology
personnel conducted a study using cure techniques differing from
those shown in BAC 5562. The revised cure technique is a
relatively conservative change involving bleeding and bagging
technigques only and does not involve items like cure temperature
or cure time.

The change involves elimination of the corprene dam and a decrease
in the number of bleeder plies from 1 per .010 inch of lamninate to
1l per .015 inch of laminate. Also, dry peel ply is counted as one
bleeder ply. The revised bagging procedure is shown schematically
in Figure 4-1. Boeing plans to revise their BAC 5562 process

specification to incorporate this technigue. Receiving inspection



values for the two 350 F curing graphite epoxy systems are shown
in Tables 4-1 and 4-2,

The determination of un acceptable processing techniaue allowed
resumption of laminate fabrication. Al]l laminates have now been
laid up and cured. The Fiberite  aminates were inspected by
through transmission ultrasonics and all appeared sound. MNo
anomalies were detected. Process control testing for these
laminates has been completed with all results considered
acceptable except flexural strength, These results were
considered slightly low; however an investigation indicated that
the problem was one of test technique and not material guality.
These laminates were released for machining based on the
acceptable NDI and the remaining process control tests. Figure 4-
2 shows some conmpleted 5209/T300 test specimens undergoina
welighing and measuring prior to painting.

4.2 Specimen Holding Fixtures and Mounts

An authorization to proceed with Contract Modification No. 2
calling for early deployment of all ground rack specimens was
received during this repurting period. Formerly, it had been
planned to employ a stagger2d deployment schedule like that being
used for the Task I flight specimens. The modification means that
more Jdata will be available earlier in the contract. The
modification also means that more fixtures and ground racks are
required to house specimens since this hardware cannot be recycled
as had originally been planned. Quantities have been revised to
reflect the new requirements.

Fixtures for holding short beam shear/flexure specimens as well as
those intended to house compression specimens are in the detail
fabrication stage following a delay in the receipt of the titanium
material. The stressed tension fixtures are also in the detail
stage. Components necessary to assemble the unstressed tensicn
fixtures have been fprocured.

Available flap track fairing tailcones have been modified to
accent fixtures or specimens., Figure 4-3 shows one of the
corpleted tailcones intended to carry short beam shear and flexure
specimens (per 65C19361). Figure 4-4 shows one of the tailcones
modified for carrying tension specimens (per 65C19362). Poth
specimens and fixtures will be painted for the final installation.
Modification of the remaining tailcones will occur when the

production cone becomes available. Delivery is scheduled for mid-
August.

4,3 Ground Exposuve Rack

Fabrication of the Task II ground exposure racks is virtually
complete., Figure 4-5 shows two rack mainframes. (The rack in the
foreground is folded in the shipping configuration). Insert
panels will be fixed to the mainframe with quick release fasteners
as shown in Fiqure 4-6.
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TYPC L CLASS

SUPPLICR AND MATERIAL . NARMCO T300/5208
GMDE _ 188 matcH/wOLL BLIA
DATE OF MANUFACTURE _5:18-78 __ DATE OF meceier 823108 .

PREPREG PHYSICAL PROPERTIES

RECEIVING INSPECTION TEST RESULTS PER BMS 8-212A

@ Average of 10 readings
@ Average of 3 readings

D Cured with 1 ply bleeder per .015" of laminate thickness

RESULTS
PROPERTY INDIVIDUAL TEST NUMBER
1 F ] 4 3 AVERAGE
|‘ Ateal Weight Graphite Only gm/m? 145.6 145.9 145.3 — = — 1456
| Resin Content, Percent Weight 0n.e 0.9 4.6 —_— ] — 0.8
Volatiles Content, Percent Weight .36 25 .29 —_— —_— .30
Flow, Percent Welght 4.6 4.3 4.4 —_—— = 4.4
Gel Tine, Minutes 2.4 32.83 32.%0 —_— — 32.58
Tack PASS
LAMINATE PHYSICAL AND MECHANICAL PROPERTIES
RESULTS
PROFERTY INDIVIDUAL TEST NUMBER
1 2 | 4 5 AVERAGE
B

by Thickress, mils 4.9 - 5.|ﬁ 5.1 £l e T— 5.1
Fiber Volume, percent D ?O.SEP ”.Jm' iB.OEP _— —_ 69.3
vold Content PASS
0 Short Beam Shear Strength, kst =65°F| 15.3 171 19.6 14.3 19.8 1.2
RT 15.4 16.5 5.8 15.0 12.9 15.1

270°F| 8.8 9.5 10.3 1.0 10.3 10.0

0% Tensile Strungth, ksl RT 2341 236.6 190.2 241.3 233.5 221.1
0° Tensile Modulus, msi RT 23.6 23.0 19.5 21.5 22.1 21.9
+45° Tensile Strength -65%F | 25 25.4 27.3 5.5 2.4 2.9
RT 20.3 24.4 24.5 24.6 4.7 0.7

NOTES

TABLE 4.1




SUPPLIER AND MATERIAL

FIBERITE 7300/1034

RECEIVING INSPECTION TEST RESULTS PER BMS 8-212A

D Cured with | ply bleeder p.r .015" of laminate thickness.
@ Average for 10 rezadings
D Average for ) readings

TYPE 1 CLAss L GRADE 148 BATCH/ROLL __CB-261/2
DATE OF MANUFACTURE __4-25-78 _ DATE OF RECEIPY ___S-4-78
PREPREG PHYSICAL PROPERTIES
RESULTS
PROPERTY INDIVIDUAL TEST NUMBER
1 2 ] ‘ 5 AVERAGE
Areal Weignt Graphite Only ga/m’ | 150.% 151.6 44,2 — | — | 14e.8
Resin Content, Percent Welght 40.7 40.8 42.7 —_— —_— 4.4
Volatiles Content, Percent Weight +33 AL} N L e .35
Flow, Percent Weight 21.% 21 4 21.4 — — 21.4
Gel Time, Minutes 11,02 12,52 12,87 —_— — 1 12,13
Tach Pass
LAMINATE PHYSICAL AND MECHANICAL PROPERTIES
£ DR RESULTS
PROPERTY INDIVIDUAL TEST NUMBER
b= 1 ZEJJ 3 ' 5 AVERAGE
Ply Thickness, mils 5,4D 5.2 | 5.0 z —— —_— 5.2
Fiber Volume, percent D GZJD 63.6® 63.0
Void Content PASS
0% ShortBean Shear Strength, kst -65%| 16,6 23,1 21,5 19.7 23,4 20.8
RY | 15,3 16.4 18,1 19,3 17,2 17,3
270%F| 12.0 9.1 10.8 10.8 12,0 10,9
0° Tensile Strength, ksi T | 266.) 263,2 202.3 2711.3 181.9  |237.0
0% Tenstle Modulus, msi RT 21,84 21,1 19.80 21.85 17.10 20.48
us° Tensile Strength -65%F 24,1 28.8 28.5 28,5 29.3 2.9
RT 25.1 25.0 25.4 26.2 26.3 25,6
NOTES

TABLE 4.2
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SPECIMEN MEASUREMENTS
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5.0 TEST

Physical property measurements are being recorded on the Narmco
5209/7T300 and the Fiberite 1034/T300 test specimens.

6.0 ANALYSIS

Considerable progress has been made towards defining the
environment to which a commercial transport aircraft is exposed.
This is considered to be a critical step in the everntual
prediction of composite durability. Since the exact mechanisms of
long term composite degradation are unknown, the environmental
definition must be flexible enough to account for a variety of
degradation modes. A two phase definition that describes the
"macro-environment" surrounding an entire aircraft and the "micro-
environment®™ experienced by a particular piece of structure has
been selected. The aircraft macro-environment includes factors
such as calendar time and aircraft utilization. The structure
micro-environment is strongly influenced by the macro-environment
but also includes factors such as load, surface protection, and
location on the aircraft.

A calendar time of 20 years has been selected. This selection is
arpitrary but is widely accepted throughout the aerospace
.nlustry. The second area of interest, aircraft utilization, iv
not as simple. Different aircraft have significantly differing
mission profiles. Furthermore, a fleet of a particular aircraft
model will have different utilization rates and mission profiles
depending on the route structure of the carrier. Finally, most
aircratt will normally have a mission mix.

For example, UA Flight #44 originates and flies as shown below:

From/To Distance (Statute Miles)

Seattle, Washington

Portland, Oregon 132
Salt Lake City, Utah 630
Washington, D.C. 1839

Mission mix also occurs over the life of an aircraft because most
aircraft are operated by more than one carrier over their 20 year
desiqgn life span.

The Boeing Company has made an extensive study on Boeing Jet fleet
statistics. The results of this study account for various models,
utilization rates, and mission mix. This methodology is ideally
suited for describing the utilization data required for an
environmental durability analysis.

15
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The initial step in this procedure is to determine the number of
life flights. Fiqure 6-1 shows fleet statistics reduced to flinht
length criteria. The various utilization histories are accounted
for by requiring that tne aircraft be designed for short, medium,
and long length flights. First, the length of the long flight is
determined. The long flight length is a percentage of the maximum
range based on most economical operations with a fixed percentage
of design payload. The graph is entered with this long flight
length and the medium and short flight lengths are then derived
from the graph. Each aircraft model (i.e., 737 or 747) will have
a different long flight length and hence different medium and
short lengths. The requirement to design for long, medium, and
short flights on each aircraft, takes into account different ways
in which a particular model may be used.

Figure 6-2 shows average utilization in terms of flight hours per
day as a function of flight length. The curve shows that aircraft
with short flight lengths have lower average utilizations than
those being flown on long flights. This is due to a variety of
reasons including increased ground time requirments, passenger
load and unload, galley servicing, etc. It is also due to the
route structure that a short range aircraft conventionally flies
as opposed to that of a long range aircraft. Each of the three
flight lengths determined from Figure 6-1 is entered on Figure 6~
2, resulting in three average utilization figures for each model
aircraft. Knowing the flight length and the utilization rate per
day, one can calculate the flights for the 20 year time span equal
to utilization rates times 20 years divided by average flight
length. This calculation has been performed and reduced to a
design curve in Figure 6-3. To use this curve, one need only
determine the design criteria for the long flight in hours, and
entering the curve with this value determines flights for all
three flight lengths.

Once the number of flights has been determined, the next step is
to ascertain when the aircraft flies and when it sits on the
ground. Figure 6-4 shows the various possibilities. The day
flier is tyvical of most short range aircraft and to a lesser
degree of all aircraft., Curfew requirements on many of the worlds
major e@irports, limits the number of arrivals and departures
occurring between approximately midnight and 6 AM, Short range
aircraft tend to operate as feeder airlines and do most of their
flying during the daytime hours.

The level line curve is representative of freijhter aircraft and
the combined passenger-freighter aircraft.Basically, the
utilizaticon remains constant throughout the 24 hour period. The
night flying aircraft is a less prevailant case and probatly
limited largely to long range aircraft., Trade studies are being
performed at this time to determine whether or not some of these
profiles can be eliminated from further analysis. This data
coupled with a particular airline route structure (i.e., climate)
will determine the aircraft macro-environment. This macro-
environment must now be modified to account for solar heating,



~vlar radiation, surface protection and the other factors
discussed earlier. This work is continuing.
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APPENDIX A

TEST SPECIMEN HOLDING FIXTURE AND GROUND RACK DRAWINGS



L AL L
(0 macey) 1

'f AN AT T Te) e e
FOR LoamiTY  (Thean e fLACAD) /

= s " -
413’ L

! & ’
g \

:
+
i

¥
»

—
i
] \(b
N L AMEY o
i \ (F macun) e
i B L |
- 4  al
.

1 ! "\ | { e " .
o —— e e . — ) ,-——-’_.._,/ \
e \ N
| e BT S | |
! f
|
s | -
| PLAN :\EX; gf FAIR MG |
\ 'y FaRy
{ - | SIHE ViIEw OF NG
| - |
' ' Fwe
|
| =
| R T R
ST G UOLD P v DR St 8 b o T
et = =i e i i St = S PSS, LIRS T S S Rl S S ':."‘.;“;13-‘.'"_ Tt ot

- '6‘3(19"‘(,’ 1N
12 n 10}







FOLDOVUT FRAME %

*.‘%p 3
g
Ly
~
e o LI
’ BaC
P 2
] aac
—_— : - pr
: -8
F} 9.
" “ -
. e S LR v
Ll A- = -

e
T
— i

[65-C (03]
6




=
B

SR Aguein § o A T

FoLLour RNl

D Iustall Ga/tP TEST SPECIMENS SuPeLILD
BY ENGINELR NG

IR

Er iy

imoame o

L T T

P — 8T -
D ) - APRL) R Y. N O

Iy

.-
3
s Q BAL S30NT 94, [N
v i BaL AAONT 1mg L ’
i - BAC JitEAoe AT ele ac’ CIn WD
-
i - BAL NOTC Oul N a R R b
MY TO Ve B . T aRaY AN S
DY PR LD O e e e e e
L B R Rl L L e
v WRCAPY gl T W AL T LR
T N A T PR e Tl O
-
i i 920078 -¢ OPPOSITE -f
-2 1 9 %0855 AnGl RETALER ~ - AW Gerw -
F 8 ' L9-70915- CERETEET !"___'m U1 —
are el on
’ [ o8- 48309.18 A & Tt o ot
o . -2 IPLLMEN OLDLR 433 Y P 7850 BB s s08 way #4 €
. - - Taun CONL ANSY | a2 " rven - p— :.::Lz\"-"o:m _
=4 @iy miae [ rome MATHLIAL AMD V1 CINK ATION "o Simiie #t ma | 1Y :::'" :... ":: o] ;’0“ T
e e % vena w0 s
Silmete Gona 81 GaL Lt LI »
> BenT pane 14
| Abrans i o oM 8 e
COMPaMITLY 1R} OM B4 4 GEBLATIR




F

T Rad BEBe cuul Camt PR BAC e

B
P T -l ey v
Veamase -
¥, e v
- — S O
- h T e -
W B T e -

- AT A b

WD ) Y ARRLEY W MR W O
)

=

R

“-

-

Todl Al T T AR T
TARY (O T W06 e L whan au
o e~
on e o
i O L I L e
T At e SRl T S

£ o bt

TAWY Oselw

ST

LTI [T

OIS

. b 47k Chamia e

AEL At O

a0y R (AL

s ,'..qﬂu GIEIEW M WO
e e T )
et

amoni ) D pecimais v o8
ekt & BOLT 1DOR

| —— matumy 1
LonTENT we A g A R AR

NAS (- 1848 LTS .:

tea N

"
jowa cew 01 Gac e .
| Avvansin e
COMPOLITLY LA} D 0% 8 EATE

fhamn
A

MG o f

it EF AT E SN AT one

o BCAL WP ANl DiviiDN BENTON WASH

[ ey
=

TAILCONE ASSYEMY RO NIAL
TEST, SHEAR £FLEXURE

G w0
0 M
14 ) P 67 v

WEEA

Duam ma BOAPL (.

PCM

L

\

24

B 100% 303, OO 1

FIGURE A-1

2H |

CeClo 36|

o e L



W OF FAaiRinG

"
- LASSY

!
. |
g
PLAN VI

rtlﬂ-‘

S
'

i1

|
|
|




"

::tﬁ‘m N RS A0 Iy OmLY
| AL Okl Al
FESREES SIS i LW TTENS . T

A

|-- e L L LT L

1810 8s "‘!

SIBE VIEW OF FARMNG

|
EESNa KL - Foner bakaca B el R -
W T ¢ el T BT i tanginy the rasts at o iowed - ‘o ——— = + = ¢ = X ” B 2
- e e Teriry - e by A sap ‘ -1
WOT B PR O T MO ey s Wb i s
PRRY O USE0 9708 Amv (A b O M e - ;-: !

Whey & SR L B Y e O
R TR O

&5-C 19262111 |

n 0] 9 .-




|
|
| |
_ ~ ._
w
i3 : ¥
“ e —_— g Te +
- ot = |
£ T i >
| | e m |
| : | L3R w |
| T 3 |
m i m oy | 3 £ | 3
i 52 ‘
3 0 . R | 3 = e
- 3 i i : “ Ham H.w\/ L e | o
i b B R 1B
: 5 . 8 i ! / )
Bl bR s [ HONE a9 & |
i _\/Am\ ) T\ W _ st |
\ﬁ 2 L i S L o (P J u
_ ‘ /10 ( ! |
] \ : . ,\m ; A...M |
o =N 8 U B -} _L'!ut} ro—
i - ",
*_
. :
| o
o

. . —— e —— = —
VHO9 -1y Om\Y

it ae s B ot



i
¥
i

s
T

.e.
i
1 |

[ ot an /e misr smumin womds &7 e

(I ciavs Fads omrohedn Foas’ c vas Swe 8%

AN I Tym e

FABLLATE ML Bal S840

L]
EQUDOUT Fiasie ‘
OF pPong QuUALITY :
¥ 1
—
|
+
4
SES: (PR ~
A -
—-
4 . SAC B30T VA { | T
T
] # ’ Bal B0 WY LY 1 L
1 y BAC BN MY AR A | st
T - |
| P - AL BAO T ARG o
L
- .
b
|
|
v | e A9%0% % bt v e | | 4
—t B .
7 L] .Y 0 TUss@s WPELImMEL | !
V I 1 .
-+ g T -
{ ’ ' Y FLLAR - TABCEE N | c0
! s 1
7 0 3 Fivuin Tariuin 1 »eo
- - -4 TaiL Cont Anwy | & | 5
Ol RS TS B
-t FLEN IT-18 g irabee ) il.hl

0

-—%

L Ok maE &




- e G R A el R AL e WL WY BN DAY RS o Pt Bl Be Ret - - M
. - mad e Bab o e e a0
- .
L T LT R " "o -
o hwpiengd — o e ——t —
' R AR N el -
e B Ryt~ ——
e -~
TR A S B - . -
e s — A e
. rmv;-ﬁ L e R o
e o =
U — O 4 B = H'r___"‘.
IR ] |

5 E- oY 1

3
¢

S FOLDOUT FRAME

l

e T

T
HC 19362

Pl |

| e e
1
| -
-
=
|
1
[l - - TESY Dy g |
!
1 RLIT 207 s o = v = owhie T L T o
1 ape 4 e— yntt ISR gy wvetes Jire
1 - — - s =
b i I i o ey aea s Sl o ST ATE TN L
T3™ 1 e COMMERCAL R ANE DIVRON RINTON Wit |y
' 5., - 1 I gecsmay © 0) =
€ » gur ) :
- -4 & 800 1DG4 W - e o r v AL £ =
1 PSS & 1 - CeAmGE W war. W 23 e £} 3 ‘ oy 3
~E CoNTRALT WY L e L :
L R R oo L b }a- e 'I.'J M 118 s e e TENSION 3
"
. 5 | ~y—grT wisna 1R T o ! s B L = wor——
: ol e e G0 19362 |
a0 e - [ o - i 1
BucLrmy P A oM 0% GeAEe el b s |



[ -
= o .
af .
asil mamt.o’ 27005y p
CSx 120°29° 70 260 -
DETAIL -10 TA® FOR 250-28uns - 38 THREAD LA HANTRGS w18
Wil DEPTH OF CoMPLETT ThREADS 410
'ﬂw
- .25
rl‘quﬁ +..
\ ~2.1C DIA " ' i a‘n:
\ i . | .
o ke [ yrzoom, :Lf" . o
B ! I | 133¢ il
1 . beeaed in
) 270 S5 DINMOLE | ‘ -
“h" THR L‘w ' +‘l’l‘l‘ 3 1, —-
4 |7 | ‘é‘ |
¢ ore | .
-2 L L | B J\ o™ -9
3 ), S |
: TAIL- —
DETAIL -5 DETAIL- & NS Rereacace
VIEWAS
218 A
: Va3
s~ 28§58 DIA ROLE / .50
Tf"‘._ .s“___ = = e T J‘[ M:~'c09\5uc321.0(-m|
| I ST e NSTALL PR BACSOIS
1050, SR - 5}!
i i
iw
Fr r— %l
I.;Q. \\\ ly/ }_* A c;
*__[+__ -+ s AR 0" (-
e 7~ NR 00—l
307 Gug / IM
-k 200 -
DETAIL -3 25 o . DETAIL-9
¥ EO = = 2848308 - °F T g
Fal.) ';,H DiA - 3, L - 25 3 a, ! : |]‘
B S =
28 h-.--‘:'-. :_":;- 2% - 1N 2R :—13\. . l-;
DETAIL-7 DETAIL-8 DETAIL -9
RSP TSN i LC
| = 1.0 ——
Fastyee) | ARG e q 127 -
. ]

< e

—_—————— 278 ?;J DIA WOLE

: e s *
b o —— &~ — e —— b H
T L NS EIA RS el
-l = S0
DETAIL -2 e

VIEW NCRMAL 70
TYP LT WT STRINGIR




MR aANDBaE - 18

410
ﬁha
| «
o~
BACBIONES 1498.LT
X e BACN O 04 W7
.f_"; % e
i e
1o - 1 Y .
N
-7
»
e REFERENCL

- VIEWAS

= NAS SG9-4% g5 T
¥ AMDNG-MT( 2 RESD

T AN 3G0- 418 AT [ 3
. 1 ANSTO 4 washHiR
4
-
Ll . =
. i, s
-
w S
- - '
- BAC CICLT 4o BLAT
AU CC- 4G wASHER [T

BACMIO JCa yuT

TEYY SPIC MEy

o~ (ENTER  AMP & TWEEN
ROWS OF HOLES N2

SE— h n Vb A A
A mATE B e
RS P GRS | e
n—-n P S -

m——n "
:.-

-

aTER PRo 04
D COAY Twil RECION Wilw O HROME -

Svon® TETRESLE AN E /
- zﬂ\w

e AR Pl

CID cHRoMIC AL ANOLIZE oOwm Y
[ wstaii rastemen w” wET
BMS 5-7% JEaLanT Pem BAC Tpl0

3> ASTALL FASTENER WiTH WET PRiAER

. ememe — _— r_' e s ol e <% - - - T -
BAC BLOLT 8OLY e e tcd 45 | BOLT
AN DGO-4 .6 KASHER | s - NAS 564-4> _}
BAC IO JC% vy T I BACBID_T4-8]
7 1 BALAYLTS JE
“ 1T 7 auvie -
- " 7 oy <0 CUS RION s e b RaBesd fge =
i e ST T W T (T T R A P SR e |
= 4 47 4O Th e pARPER QOADISH - |
a8 T G Aoy A ML n iz aiia] |
g |NSTL_l v 4 -7 CLIP >
L VIEW NORMAL 7O [ ! - CLEVIS
E TYP LT WT STRINGIR o N ™ CAP
v 2 -9 CLAMP
v z 3 SADDLE
v [ "] TUBE
2 2 ' NETHL
-] oY 0160 uuo:v.:'o:.a.nun '_':'?.':.‘.T_'.‘"\" Tomt MATIBAL AN LPRC tar &' IOW | wt e l e v own
waan Tl G matie: -




MrTeR Pro 0i:
CORY ThiS REGICN Wil CCHROME

W RABLl Cal ’

CHROMIC AL ANCDIZE Owm Y
INSTALL PaiTEmEr WiTH wET
A BMS 578 JEa am" PR BA( T020

INSTALL FASTENER WITH

V- - - -

S Fumat wen: e e -

WET PMIAER (F20.04)

A l

i

—
ST T M)
e 0\
R -
41 4 WR s T AR A e
AT - e . AN w
i AL, Brecat s BABECT e dte L_rl
wceee R —n 2 £ e
- - A . i o \\L:
AR PER QA LIE — [ Fleon |
- « 1‘1' L]
BAE OB Lo A duis
; P 73 < e ] [
E Myl 5 S0 p wal [
5 R
as t3a daa-poge |l =~ M 2o
T y T
AL AaR PEP GG -A g S
. SoAv s DALY £20.08
L LT A My o TR O AT ~ W — —
I..]" - 3 - - RPN A Ll L L I |
|
JEH wib 'ru-.ul e rro0t —n-um..‘f_w-? crawN o -+ [ty o ‘aslﬂcm-u-- l
Ri_TER_AJTM 2226 sty =TT COWMARCIAL LmmaNE Grvigon MNTon wase |2 |
R AR T --“"“ LM N |
A 0B BA0 WBol i ' LNSTALL ATION-TENSION
R anp sovoesohen mw ) v |n Ry o o e s[5 SPECIMEN WADER - i I
-l [ ENVIRONMENTAL TEST B
L ALLF ovey T g1 “fr.w L34 / Ve 'q ?Rl I‘
o4 e . L4 Y o N VS I .
P L 55 On 0% 4 Goraten 1w o v ||

C2C138I QH“"




19

L]
— _-ubl-ﬁl AL RNTY

T A PP A

-,Tﬁ____. ——

Mo :_;,,; e o L e e i 1 b ,,f,-'_____'_'_" - -] -

: e .. Ve ity s e 4 4 o — e
¥ 5 N P e & :] B, N A0, -

: g .
/ 7 -‘:: DIk wn bk TYRCA, n'mul e
1PAC Mk TD MATE R 11 ‘
L]
“

— - E— - e ————

l--——---.---ﬁqby--——-— — - ‘---'-- - - -
" e 1

: S—

l 1o {0 b sk TRl G Ak

S B
A e e e s e
x B e
—

I-._ ,.“; e v - —d ‘_-.

A7
(MONEYCOMB oM TTID FOR CLamiT v,

ORIGINAL, PAGE IS
OF PCOK O 7Y

DETAIL I1AT
fuLl size

65C19714 7] |

¢
-
»

T."%\TZL"‘.E_

|

o 3 T NCRES, 5 T2 P £X 113

4

—

Sy 0 0,a

-

—— — - —

-

yawwy

|




-
R -
z y ey -
e ) Y e g e iy - 0 . e
= --—\ P T ”.;d | ‘ :
R\ g
- . L) ’ ]
b V- |1 ]~ |
e =1 Mt oLTML (B, | ‘ l, 1
ko' 3 A%sY DLTAILS l ! ade Y : |
] 4
e =T - o \ ' ' Ry BESSEe e i H s G R .
S s e ——— . sidles T e ———— . Se—— L R —————— g
S P e g e o 7 Gl 3 ] e ‘
1 1 1
|
| '
P v G 1 ) : A 80,
bl N " -
]
R i e i | AR Ny e
' - s ———
i | ¥ ‘ 1 i
* |
™ 2 itk -0y 3 TYR) el 307 Tre) -l EXTIERT 3 - 9% YR e S

2 FRAME ASSY AND.HINGES
- sae @O

SCC DETAIL B

MR 2000 4%

“ MASI0R%Y - SU TeNLE Piw)

e B FOLDOUT FRAME  —

Ty

CETAILC ‘
fun BLE

poe CMAMEE@ 2% 1480 Tve)

b
e
- i
— e e e 3100 (TYP 4 PLALG]

.
t"“ LU
/ NITALL DAL BB § | ANSel POk e END viEw - Balx ASSY o
- DETAIL B [ TV AT

| (TY® & ALS)
full sZE




BN — — -------—-v“

!-— vwonu>—v——
A | ’\\r—-— Aen v ﬁ

{“—\ .,J}”'

- 3o %0 - — —
e R —— s Rl
' o v : 3
\
i
| ! o =
“ [} Ves

- - —_— - —— —_———

e

- ==t L i St dhsageitin ~
PR pe—p———" T T e m = - = g ety - - b
|
i

- W Ty S - e T TRy — A8 TYR) — -

Tve fr Pucy)

\
T S 0ETAL C

_/_... s o v FOLDOUT ERAME .

REEPCSPSE

—r

310G (Tve 4 PLatad)

RACK ASSY A SILE

65ci974 1l




2

IS U2 LA S T Ry o
- et T T
D GACD SPSF RS WESSC | SO
n TR | P

o
Er o

EEeE
e

W TR PR B VB Sl e PR B e

e —

e

[ vove arvems w4

OR -5 SPECIMEN

i
:

= o = INITALLAT.ON POSTICH O 2 ALSY
~ [ &_[ANJ60PD4IG 2 T & yal
N . r Bl
-4 102 =i - (A5 A3SEVBLE 2 PROR TC HOLE DRILLING
; -3 BACNIOTC 3¢ ] L—”Jl: T gy I Y g D
. *l4 ‘
E 5 0 CiNISK F- 1704 «2 COATS PRIMER PER F-
E £ |BaCB3IOWMA-S| =0, T :
5 W I - I N ' [ sk 806 GXCEPT APPLY ¢ COATS
- - - - - 2 .‘
4 g 48 | BACB3OWM3-16] 2oL + SRF14.9813 |
1 a -5 eor N\ SRR Eola Y)Y C.ap g P 1 |
R % 3 5 SPECIMEN MOUNT JEEY PCE Q. a- £92/3 A [T 8080 PER BAC 5010 TYPE 48 '
‘ - 4 Sp: ||l N\t WNT eifd.criC 254 Ty Lok A Y a S
. - L N $LLET PIR LG-A-09G/8 = .
- MS202532-2450 HINGE PIN
;’: % _AMF , Wyagon T FILTY TiR8 S Th
- . a— —— — A e
E - L MSZI00.PIZ- 4001 HINGE L3 2 LN
. ; AN WemhTICME CORE # % it
.: 3 H?Nr*CCMf - “‘..1. Tv g .ﬂl 'o-';:l':. l'.l.ui. e
‘ . [ ¥ aSNLY C T 0 i o
| 3 Z AP . R Sih g e T A T V5 o M T i Ao
2 ; e 7 REPROCUCEO R L ATG ] 8
‘ = TLANNE kTR T (v o L A eyt
« Lo "3 4 iet L Al POARES d
1 -3 - vy A A 4 «20 49 R0 C 20i8-TH Cuad » WI08s ¥ RO L
E J S N WD 4* SELY L@ aG s 2Su/e '.i..- M u b agand
% > - = rrr AND Cide L.0B8le .
- & (4 8 LG pupl-Tedi SER 38 & fvu B N
> \ — = - AnD i de ..vl' 3
3 ¢ TEE < L L NPSTR ey ] A
7 = ANC D8y (WO v e
E ¢ Z © ANGLE |- Tasi M& 40 A L00@ A
" ARD G113 €004 7 e B
i:‘ [4 [4 ) m(’\-{- '.r‘ '-:'wnu!-n.'\ A
. v ‘ .A ‘NGLE,&;{ACEV AND Qipy .;‘l! ;:.l :‘-‘a A DV \“ ARIAL Wy
a A ) 2 SONEYCOMB ASSY M Tl L XD s
- . FRAME ASSY ) b o PO
4 i 1 M
- o - J . v PGl Lo - w2 F
= - oy Moo ,'“"::m S R 10w MATIAL AND SPECHICANON . [T O a1
F LA OF matilial - "
. .’
-
\

=

o)




L e il

3 L app—

AT .OM POSITION

£ -2 PRCOR 7O

9813

ON -2 ASSY

HOLE DRILLING

5010 TYPE &

FOLDOUT ERAME >

TTERN w14 Of 15 SPECMEN AOouUNT™ MUST FiT ANy

OFEIATIONS

B- 806 EsCEPT APPLY 2 COATS BMS G-il PRIMER

F-1704 +2 COATS PRIMER PER F-20.02 + SRF- 14,9011

-

i
. — T -

D e e i ]
- a—"

Cl9 714

)

c

TIRIAL Wumben

L O . DR w G "y
are A OR mumen . ek L
) 0a 14
et IO U v AT E SN LS curans
CHCRIS _ AL A AN L L1
| i
e = NMENTA
FE D Cas . wh - | Fors o X &) -3 Al
W i (OFse aDm J25unt. RACK
" . .
s n B fm——
ol P /% R g 7

21

FIGURE

ea LA o k. e Lo BE L L L B




|
F

80 P— |

it 00

4 WAL JUY I (4 Paca s

==

9u

3
:

. Mou o @ruw
L.ee

-14
FULL SCALE

e




m— OB 41 B
a0 e seee
1
- - s B 3 B L Lt -
0 e
- s 039 Rvee)

v w - et ™™ #
) - — . ———— - ——— - e ———— -
f ' S 4
, i

T
‘}_P....T\_

tn
P -t “:om HOLE (L Puiw)

-]

FOLDOUT ERAME -

‘_F e ‘I‘

| 411 : '

E T A R A “"

[ / f00 e - JATITYR g el
7. l:- :

) 200 e
r 4 \
/ \
Y . ]
. L mactivIw (s races) \‘\ <'
, . Nl |
: —d 0y oLz 12 M 1
|
]
-5 E
PULL SCALE
£ o AR
RGTIAL PAGE IS
-
oY Moo .'.m'::'-:'.u-." ':)‘:';"::‘.";:‘;L o ATERLAL ARD LM ATION PN Pomine " ma ."l.'
[} UATCr matinaL i |

ecci1a7i4 7] |

4




ML - e w aad i

AT e 0T

- D
WL AR PR AL MR Bl T RS BAC e

ERm= /SR

. -
._-4!-- -—.'*‘h—-'-—-
1 ——— (e e -
T -

Y PRGBS B Y e
B S () e AL RO B VIR O

=i on o=

(Pmcwise A3 weThL onor)

3a

mmwfm%

L

65CI19714

e2CIa\IYT

2
28 ;

r“.“*
O S A R ey . et e s SERA e
. B ARPROCLCED R D O% el . A e A BSEE e e
ST O UBBD RO ARy OF SR O e fa B R ]
URES BOARE LY R e @ e ma AR
e ]
O 1
AR AR S1IB om e, IRA, momE f - b BT v
) wumagt [OOSR g womser  Jive
- Ll oAty -
[ o T oo AT E TN LS  wrans
[y [T COMMERCIAL MEPLANE DIVIBOn NENTON WASH
T -H_"' - -
e i TA
iy [craasens manm 9
uton o LT b ik o o —— Vit Lo " £ PACK
e A sl
ALY AR T . - HCw»
[ L L (e T
S o : —d wwdog
SYRLCT L RA, ¥ ™ [l
e Lt 1 £
il s

FIGURE A—S!

i




	GeneralDisclaimer.pdf
	0001A02.pdf
	0001A03.pdf
	0001A04.pdf
	0001A05.pdf
	0001A06.pdf
	0001A07.pdf
	0001A08.pdf
	0001A09.pdf
	0001A10.pdf
	0001A11.pdf
	0001A12.pdf
	0001A13.pdf
	0001A14.pdf
	0001B01.pdf
	0001B02.pdf
	0001B03.pdf
	0001B04.pdf
	0001B05.pdf
	0001B06.pdf
	0001B07.pdf
	0001B08.pdf
	0001B09.pdf
	0001B10.pdf
	0001B11.pdf
	0001B12.pdf
	0001B13.pdf
	0001B14.pdf
	0001C01.pdf
	0001C02.pdf
	0001C03.pdf
	0001C04.pdf
	0001C05.pdf
	0001C06.pdf
	0001C07.pdf
	0001C08.pdf
	0001C09.pdf
	0001C10.pdf
	0001C11.pdf
	0001C12.pdf
	0001C13.pdf
	0001C14.pdf
	0001D01.pdf
	0001D02.pdf
	0001D03.pdf
	0001D04.pdf
	0001D05.pdf
	0001D06.pdf
	0001D07.pdf

