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FOREWORD

This final roport has been prepared for the Chemical
Research Projects Office at Ames Research Center of
NASA, Moffett Field, California, under Contract

No. NAS2-10515.

This report consists of documentation for the work
performed under the three contract tasks in support
of the Special Aviation Fire and Explosion Reduction
(SAFER) Advisory Committee Technical Group on
Compartmnent Interior Materials.

I.  AIRCRAFT INTERIOR MATERIALS LIBRARY
PRESENTATION

II.  DESCRIPTION AND DEFINITION OF MATERIAL
PARAMETERS

ITT.  DESCRIPTION AND EXAMPLE OUTPUT OF
AIRCRAFT INTERIOR MATERIALS LIBRARY

IV.  LISTING OF ALL MATERIALS AND THEIR
CHARACTERISTICS DATA CURRENTLY INCLUDED
IN LIBRARY

V.  REVIEW OF BOEING'S LAVATORY PANEL STUDY
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INTRODUCTION

The primary goal of ECON's work under this contract for the
Chemical Research Projects Office at NASA-Ames was to support
the Special Aviation Fire and Explosion Reduction (SAFER)
Advisory Commdttee Technical Group on Compartment Interior |
Materials by constructing a data base of selected materials 1
that are currently or can potentially be used in afrcraft 1
seats and wall panels. An overview of the materials 1ibrary
has been presented by Mr. John Skratt, Vice-President of ECON,
Inc., to members of the SAFER COMMITTEE. That presentation is
included as the first section of this report.

As part of this contract ECON collected information regarding
the specific material attributes and associated test proce-
dures relating to aircraft fire performance safety from
various SAFER Sub-Committee members. The second section of
this report presents the resultant 1ist and description of
attributes for materials used in both aircraft seats and
aircraft wall panels.

Based upon the reconmendations of SAFER, ECON's screening

model, recently developed in a demonstration version for NASA-
Anes, was expanded to include a greater number of aircraft

parts and was modified to accommodate more than 60 materials
attributes for each material. The later modification was done
to accommodate many of the material attributes that are required
as input to the Composite Material Comparative Costs (CMCC)
model. The materials library and the CMCC model can be utilized
in conjunction with each other, providing that the scenarios
being run use compatible data.
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An example of the output from the materials 1ibrary model is
included as the third section of this report. The model was
used to examine the inconsistencies between test data genera-
tion, including the number and kinds of tests run and the
materials for which insufficient data 1s available.
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I.

AIRCRAFT INTERIOR MATERIALS LIBRARY PRESENTATION

The following section 1s a copy of the briefing
charts used to present the concepts of the Air-
craft Interior Materials Library to various
members of the SAFER Sub~Conmittee on Materials/
Polymers. These charts were developed to intro-
duce an initial version of this library construc-
ted to include a select set of materials for
atrcraft interior seats and wall panels. This
version of the library program was developed

and is operational on the Awes in-house IBM
360/T3S computer system.




™~
O~

AYVd48IT STYI¥3LWH
dOIY3IINI 14W¥Id1Y

STVIY3ILYW ¥OIUIINI

Aﬁ IN3WLYYHOD NO dNOo¥s TYOINHIIL

J311IWH0I AYOSIAQY

NOILONQ3Y¥ NOISOTdX3 NV Y14 NOILVIAY TVIJ3dS

: .«,r-‘l!.iiiar

i R e



it bt ACA A A LA i S i b L it e e n s A o

INTISIT STVIY3LYW YOIYIINI 14VdOUIv
JATLYNY3LTY ONY INIT3SYE TWILINI SdNou9Igns 3LVY0dHOINI e

73004 9NINIIEIS NI d31S TWILINI
NY SY AYWH8IT STYIY3LYW Q3SY8 Y31NdK0d DNILYIYD NI 3MVA e

- NOILVQN3EMO0D3Y dNoYyIens e

gNIL33N dNoYSIEnS STIVI¥ILYM ¥34YS 1V 1430N0D 300K
1S0J/9NINTIEIS STVIYILyW YOTHILINT 1dV¥I6IV 40 NOILVINISIHd HOJ3 e

= KOIIONGOYINI -

AGWHEIT STYIY3LVL YOIYAINT L14VYIYIV

Q31vd0OsNQINI

USD

o b s



SJIIISIY31IVEVYH] TYId3lvH e

NOILdIY¥IS30 QNY S3WYN 30Vdl JI43N3D e

SINIWITI 1¥¥d JOIG3INI 14WYI4IV 30 NOIL4I¥IS3a e
SJI1STH31IVdYH] YIiVa e

Stdvd JILSY1dOI3HL @
J1dgvd e
NOIHSND e

SIV3S AYYYQdH3LINQD ®

3402 8WOJA3NOH e

SI33HSAIVS GIIVHIKYT e

W1I4 3ATIVH0230 e
ST13NYd TI¥M 3AILIVYH0230 e

YiVa NOILVYISNOWIG e

1nd1ngs1NdNI 318Yavd
OHY 3JATIOVH3LINI HIIM IVId0d (3SvE Y310dW0I 378ISSIIY dISn-ilInk e

= SINIINGD -

AUVEEIT STYIY3LIVH HOIWIINI 1dW¥OMIV

GILVEOaNOIN]

USd

i e

b,




|

WiId
Jryyisans

A

ANI

133HS32v4

W14
3AI1I31044

Ald arog

IRISIHAY
NINS %0v8

ivod
INOHLIA ON¥ HIIN

, K1d o
340D SH0IAZHOH AISIHY

NMOHS SININOdNOD 13KVd 3HL 30 HOVY3 04 STWIW3ILIVM JALLYNYILIY GNY 3INIT3SYE
JANTORL TIIM 14vd0dI¥ NI ST3MYd TIVA JAIIYY003a ¥0d MNVE VIVQ TVI¥3LvW 3JHL

SINGHOdWOD T3NYd 43AYT F1dIL0NW TYIIdAL

QI1VvMOdNGINI

U

I

SRS i

acaitha

RS, SRS



T3AISIHAY

9716 XNGIWAI3 A9139-¥aAID JT70M3Hd 1102
T3IYNEALTY

GGZL-9xXH 31143814 J17083Hd 2102
:INITISVE
Tkid anoa

0528 024N J1I0M3Hd o101

9216 XNAIY8I4 A9I39-YEID J170HIHd 1101
13LYIEIALTY

0£09-9XH 31143814 3170M3Hd 2101
:IN173SY8
1330S 30v3

YN 3G74L 3W¥N 193N 3000

N 30vdL ®

WM JTY3NID ¢

3002 WI¥3ILv ¢
:Q3INI¥d 39 TiIH 3SvE VIVG STWIY3ivi 3HL NI G3d0LS SYITJIINIAT WINILYM
gNINOTIOS FHL HOILVANOINGD 13NVd QII4103dS ¥3SA ¥ HLIM LN3NOAHOD HOY3 04

- $713NYd -
\

GI1vNOdNOINE

AUVHETT ¥3I411N3aT TViv3Lve . cou

o m R ae aideiesi  ck  et come B



9°822 (431171798} 0% I
1°1§ A0/1 0°€ d
£-91 /M sz d
8L ZAD/M0Td

(Hdd) NOILWYINIONGD 02
0°S ZH3/M 0°5 @
8'g JHI/MN 62 3
g0 ZO/M 0T B

sansa

ALIJIXOL 2 FAOWS

1 1 RENENEEE] v 49 6°083 ("W3d "1M %) Q131X WYHD
aH aN ALIT18Y1YdH0D 62°19 [1°EY 20/K 0°5 @
¥/ ¥/l NOILVY1SI9Y 2r-se 1272 ZHI/M 672 9
aN aN JONVHILNIVH 9.°81 2et /M 0T 9
a aM LED] (249/33S-M) H V1130
/R ¥/N (%) norvysNo?3 58" 65" WM 076 3
v/ v/ 133d 1 1£0° A0/M 52 8
aK an $ gyd 1S3 1 1£0° Z0/M0°T 8
ax aH {aunod ¥3d) § v Avd (z43/M) 1o0ad
29L°  _29L” (9%) 1H9IM 0 8°59 (0 %) 107
2idz 2ol /8 SU3HIO0 2oz eiotl /8 SOTLSTYILIVUYHI TdId

1IVIRIOS IMINOTIOH JHL NI “¥3SA 3HL A9 G3I4ILH3AI ATTWII4IO3dS STYIYALVW HOd
G3LKI¥d 39 T1IM AivE YI¥Q 3HL NI G3¥01S YIVa SOILSTU3LOVEVHD WIH3ILVH TV

- S13NYd -

O31vMOdNOINE

VSEIT SOELSTYILOVEHND STYINALY: .
RIVEETT SIELSTHBLIVENID STYINALYM ud

T gy

P




e s

43A00 d17TS S ATS3HGY

JTLSYIL0kETHL

Jidgvs
FATIVH033a

v
13IREIE04NI Y
KOIHSOD

INIS3HGY

"KMOHS SIN3NOE0D 1v3Is g 40 HIV3 404 SIIgaiwy NG o

INTTI3SYE 3GRTIONT 111N Sivas L3VYOEIY 802 uNve vivg WIE3yy 311
QILvEO4MODINT

SLIFH0dK0D 1¥3S ¥IAVT T1ELIINM TWITdAL C\J
| W

10



HIYIS
NOL10D HLIM WvOd
3INIEdOIN WD SLp°

100M =67 LY
“1ANIA 2G2S

HOTAN %01
‘700N 206

0114143530

FdA3113T H

NYWAIY 7 SHIT0D

4311ddns

)

£ YYNOA

£8£0¢

(ARSI XA A
3541133 EAS

JiyN 30YdL

3N34d0d0THIATIOd

aN319 T00K/30IHWI-3ATHY

307tV /700M

YN JTd3N3Y

01¢e

d3AYT ONIAD0183YI4
1011
- 3NI13SvYg
011
<31yHE3ny
J1d8vd JAILVE0J3a

3002

b, et

Sd31411N30T TYiy3igl

NOI1dIN3s3a
d311d4ns
3y 30WdL
JWEN 2T¥3N39
3003 WId31gd

SO3INTYd 38 TTIA 3SYE YIVO TWI¥3leld IHL NI Q3801S

- S1¥3S -

e

2o Mnal . mave . X ke

AGYddIT 43TJIINICT TYIN3LYy

NIMOTI0d 3HL “SIVIS 14WdOdIV 40 1N3HOCH0D HIY3 ¥od

QI IVEOIHOINI

Q

11



TP -

e
(N
an
N
N
aN
/N
v/N
¥/N
Y/
L7ee
“$86
0ice

S3A
5 01
WA
¥011 /4

e ENEEED

($) 1S09 1,1yW My

($) 1s03 avd -1s3

(9%) HI9NIYLS ITISNIL

(o) ¥vaL

(S31942 £) NoIsvasy

(10) a1

(%) NOISS3IYdL0D

1Sy440102

SY0102 30 1IYAY

(4¥9) 1M I1duvS

(gh/9 “Zu/9) ALISNIG
d3HI0

6%
G"08S
G
a3A11
6601
0°86
0°0b
0°9el
0°0L

HSY1d ON
8 ¥L
L°3L

aN
0°0¢€¢
-

65°¢
£8°

0°€L
0°8¢
0° L2t
0°t9

0°842
0°091
07651
g-eot

'_O_‘O,C\ OO~ OMO
O < MNMOWOWrH-NO

("W3¥ 11 %) v9L Q131A dYHD

(Jo0) dW3Ll IHOWS 1IST

(NIW) INOWS 1ST Ol 3IWIL

(NIN) Hiv3a oL 3uIL

(NIH) NOILYLIJYJYONI Ol 3WIL
Uty

S06 3KV1d ON

uify

S06 IHY1d - IHOWS SAN

ALTJIXOL B FACUS

(Do) diW3L HSY4
SWI/1 0°G @
/M se
ZW/Mmeza
Am:\zxv - 3SY313Y Lv3H
MEA) drap
(12) yabusy
(23S) suwi3 - 1531 uv4
ZW0/R 0°5 3
WO/M G°E B
WI/M G2 9
Aumm\EEW ay3YdsS I
(23S) NOILINSI OL 3MIL
(WD) 1S3l 11Id

SOILSTY¥3LIVYYH) Y14

“1YIR04 9NIM0OTI04 JHL NI #3SA 3HL A8 G3I4TIN3GI ATIVII4I03dS STVIHILVKH

G3iNT¥d 39 TIIM MNVE V1VQ 3HL NI Q3d0LS YIVA SOILSTY3LIVYVHI VId3ILvi TV

- S1v3S -

AIVYEIT SIILSTu3LIVHVHI TVIY3LVU

a3I1vEOaMOINS

U

12



HOIS¥3A
d3171ddnS 1,1%

Lo R )

S3114 viva
| N3uHu3n09

SA114 IHLAHOM

Ldy¥131d0yd

NOISd3A
d3dnLovANtvK

S3114 viva
IRILMUIA09

ZAX
IV

S3T1d4 SNTA40M
Agy1314408d

| [ ro1su3n v
LN REIA0
I

S3114 vivd
1H3HNYIA09

S1¥0434
AdLSNANI
G3HSIENd

S1IAS3d 1S31
AdOLYIN93Y

1H3NNE3A09
HOdY3534

Ad01Y808y1

ANZV3A09

- SNOILYAIDIL¥Yd ASLSRONI/ININNIINOT -

(HIY) ASWYEIT STYIH3LVE HOIYINI 1dWHOYIV

G31VEO4NOINS

(N

-t




b % g

e

JONYWH04Y¥3d TYTd3lvld 03S0d0dd
d0 M3N 40 IN3WSS3ISSY JIYL3VEYd SY 3AY3S S3TI4 9ININYCM L
AYLSNONT ¥O3 3SYY YIVQ A¥dl3TddOdd 38 NYJ S3TI4 ONINUOM o

S3TI4 ININHOM YO
JAILVIND3dS WOY4 31Vdvd3S G13H 38 Nyd 3114 YIva F78YTIVAV ATTWHINI9

YiVG ONISSIW 30 ,3INVI¥OdUI. 40 1N3WSSISSY SHOTY °

Y1vQ ONISSIW 40 SYJYY Ln0 SINIOd L4
S3114 ViVQ G3T1I4d ATIVILYYd ¥0 A7Ind 40 3sn

- S3114 viva -

AUWUETT STYIY3LYW YOIEIINT 1JWHddIv

CILVEOSNOIMY

14




Y T

SY3I1ddNS WIY3LVW 40 SIAILVINISIYdIY b

SITYLSNANI SNIYNLOVAANY 40 SIAILYINISIHd3H i

NOILYZINY9YD HO¥Y3SIY INJHNYIA0Y Y¥3IHLIO L
THLI# ONIMUOM A8 3SY8 V.IVQ QNvdX3 0L IN3INI °

HO¥YISIY INIHUNYIAOD INIDYNVW/ONILIZYIA NI LSISSY L
SISATYNY NOILVMILSI 1S03 31040 3411
gNINIIYIS STVIYILYH IN3ND3SANS ¥04 SISvE 38 TIIM NOILONRL AUWHEIT 1

15

HOYY3AS3d INIKNYIA0I g
HOYY3SIY AYLSNANI Q30NN4 IN3WNY3A0D o
*H1IM Q3HSITdWOIIY NOILVYLISNOHIA L4

INILNOY AuydgIT STYIY3LWH
YOTYILNI 14V¥D¥IV @3SvE ¥3LNdKD) 40 NOILVYLISNOWIQ 1N4SS33INS °

- AYGVLEINS -

\

A3AVHOANOINI

ARY4EIT STYIYALYW YOIYALINI L4VHdIV




I1.

DESCRIPTION AND DEFINITION OF MATERIAL PARAMETERS

A 1ist of material attributes has been collected
from g rsons recomended by members of the SAFER
Advisory Committee Technical Group and 1s included
as Section II of this renort. These attributes
represent the parameters or performance values of a
specific material by which the material can be
assessed in terms of 1ts contribution to an air-
craft fire scenario and applicability to a parti-
cular component. The attributes included on the
Tist vary as a function of the component the
material is utilized for because of the different
performance criteria of the different components.

A description or explanation of the attribute is
also provided. Each of these attributes has been
incorporated into the Aircraft Interior Materials
Library.

16




DESCRIPTION AND DEFINITION OF PARAMETERS UTILIZED IN
CURRENT VERSION OF LIBRARY MODEL

PARAMETER

DESCRIPTION/DEFINITION/EXPLANATION

MATERIAL IDENTIFIER

CHEMICAL NAME
TRADE NAME
MATERIAL SUPPLIER

THERMAL AND FIRE CHARACTERISTICS

IGNITION RESISTANCE
TIME TO IGNITION (SEC)
LOI

FLAME RESISTANCE

FLAME SPREAD (MM/S) AT 5 W/CM2

PYRO TEMP AT 1st FLASH (C)

HEAT RELEASE RATE (Q)

TOTAL HEAT RELEASE
(A HEAT)

ASTM D-2859; "pill" 1s 1gnited and burn
distance from "pil1" is measured

The time 1n seconds until the sample
ignites at a 3.5 W/MZ heat flux

Limiting oxygen index; ASTM D-2863;
percent oxygen required for {ignition

Far 28.853 (a) Appendix F; 60 sec.
vertical flame exposure to measure burn
length, ignition time, self-gxtinguishing
time and whether there is any drip from
the s?mp1e; specimen thickness ~ ,040 #
.005 1n.

Flame travel rate at the heat source
specified. The flame spread is measured
in millimeters per second

This data entry provides the sample
pyrolysis temperature in degrees Centi-
grade at the moment the flame flash
occurs

Heat release rate usually expressed in
W/CMZ at heat flux rate specified

Total heat release usually expressed in
W sec/cm? at heat flux rate specified

17
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PARAMETER
HEAT DEFLECTION

THERMAL STABILITY (TGA)
CHAR YIELD (% WT REMAINING)

SMOKE DENSITY -Ds

TIME TO 1st SMOKE (MIN)

TIME TO INCAPACITATION (MIN)

TIME TO DEATH (MIN)

ALC (50)

CO CONCENTRATION

DESCRIPTION/DEFINITION/EXPLANATION

ASTM D 648, Method of test for deflec-
tion temperature of plastics under

1oag; 264 psi1 and 1820 kPa load measure~
ments

Thermogravemetric analysis at heating
rate of 20° C/Min in air; °C

Percent of material (char) remaining
at 800°C

FAA-NPRM-SMOKE Standard Docket

No, 9611, Notfce 73-5, Feb., 1975,
Appendix F (1); measures flaming
condition, smoke density at 6 min.
for specimen thickness of .,040 %
.005 1in.

The time in minutes until the specimen
first emits smoke during testing

The time for the start of the test
until it appears that all laboratory

. animals in the test cannot function

as a result of the toxic fumes
released from the material being tested

The time in minutes until all labora-
tory animals have died as a result of
the toxic fumes from the specimen

Apparent lethal concentration of toxic
substances producing 50% incidence of

death among laboratory animals during

test at 700°C; MG/1iter

Carbon monoxide concentration at heat
flux rate specified, expressed in
parts per million

18




PARAMETER

DESCRIPTION/DEFINITION/EXPLANATION

PHYS]CAL CHARACTERISTICS

DENSITY (G/M® or G/M3)

WEIGHT

SAMPLE WEIGHT (GRAMS)

SPECIFIC GRAVITY
WATER ABSORPTION

HARDNESS

ASTM D-1564; the density of the
material expressed efther as grams
per square meter or as grams per
cubic meter, in the case of materials
such as foams

FTMS 191, Method 5041

The weight of the sample utilized
in the tests, expressed in units
of grams

FTMS 406, Method 5011

FTMS 406, Method 7031
% gater absorbed after 24 hours at

23°C

FTMS 406, Method 1081
Rockwell, M scale

FLEXURAL STRENGTH
FLEXURAL MODULUS

MOD OF ELASTICITY
COMPRESSIVE STRENGTH
COMPRESSTON
INDENTATION/DEFLECTION
TENSILE STRENGTH

ELONGATION

IMPACT

FTMS 406, Method 1031, in 103 psi
FTMS 406, Method 1031, in 106 psi
FTMS 406, Method 1031, in psi

FTMS 406, Method 1031, in 103 psi
ASTM 1564, % of compression

ASTM, Method A, in CM

FTMS 406, Method 1011

Number of kilograms required to reach
T{mit of material's tensile strength,
in 103 psi

FTMS 406, Method 1011, Speed C

& of original length which sample
stretches under load at break

FTMS 406, Method 1071

. Ft. 1b/in of notch
« N m/m

19
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PARAMETERS DESCRIPTION/DEFINITION/EXPLANATION

ABRASION ASTM 1175 duck abrader; number of

cycles which abrader completes before
material is torn

TEAR FTMS 191, Method 51323 amount of
pressure needed to produce tear, in KG

COLORFASTNESS FTMS 191, Method 50603 use of ultra-
violet Fade-0-Meter, in hours

SOIL AND CLEANER RESISTANCE Excellent, good, fair or poor

EASE OF MAINTENANCE INDEX An indexed number relating to the

maintenance complexity

PEEL STRENGTH The amount of pull necessary to separate
one layer from another in a panel, in
centimeter kilograms

PROCESS CHARACTERISTICS

AVAILABILITY OF COLORS A "yes" or "no" indicating availability
of a wide range of colors

RAW MATERIAL COST Cost of raw material in $/LB

EST. FABRICATION COSTS Estgmated costs to fabricate one unit,
in

SURFACE BONDING ACCEPTANCE 180°
-S?e] 1b/1in.
-N/M




1,

DESCRIPTION AND EXAMPLE OUTPUT OF AIRCRAFT
INTERIOR MATERIALS LIBRARY

The following section includes an example
interactive computer session utilizing the
Aircraft Interior Materials Library. An
explenation accompanies the example session.
The 1ibrary is capable of handling data for
many different aircraft interior parts, At
this time the 1ibrary contains information
on selected materials applicable to aircraft
seats and wall panels. This includes
materials for the following:

e panel face sheet

e panel bond ply

e panel honeycomb

e panel foam

e panel decorative film system
e seat cushion

e seat adhesive

e seat cushion reinforcement
e seat fire blocking layer

e seat slip cover

e seat decorative fabric

e seat thermoplastics

The library system was developed and is
operational on the Ames in-house IBM 360/TSS
computer system,




DESCRIPTION OF
AIRCRAFT INTERIOR MATERIALS LIBRARY
INTERACTIVE COMPUTER SESSION

The following describes to the reader each of the steps taken in the
example session of the user-interactive Aircraft Interior Materials
Library. User responses to program questions are underlined in the
example to facilitate the reader's understanding. In addition, user
responses are all followed by a carriage return symbolized in this
example by an arrow ( 2 ).

To initiate execution of the model the user types LIBRARY . After
the program tities and credits have been printed, the program 1ists
the ajrcraft interior parts for which data can be stored. The user

15 requested to specify the part he wants to amalyze by keying in

the number which corresponds to that part.

SPECIFY PART NUMBER FOR ANALYSIS: ? S5 By

When the user specifies part number 5 - decorative wall panels (for
which data 1s stored), the 1ibrary program indicates it is loading
into 1ts work space the data base of panel material characteristics,

READ DATA BASE OF PANEL MATERIAL CHARACTERISTICS.
SCDAK*%%. FAA. PANELMAT COPIED AS SCDAK»¥k.TEMP.D.

The progran now implements a subroutine specific to this part. There
are two basic assemblies or sub-parts for wall panels, a sandwich made
up of a core structure with bond plies, facesheets, adhesives and
possibly foam, and a film system made up of protective and substrate
films with inks and adhesives. For this version of the screening
model, decorative panels can utfiize one of four sandwich configura-
tions. These options, along with their corresponding numbers, are
printed and the user is asked to select the appropriate configuration:
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SANDWICH CONFIGURATIONS FOR DECORATIVE PANELS

NO NAME

! EPOXY

2 PHENOLIC

3 BISMALEINIDE
Y POLYINIDE

SPECLFY SANDWICH CONFIGURATION FOR ANALYSIS: ¢ },‘:)

The user response of "1" indicates that an epoxy sandwich configuration
has been specified. This ensures that all potential components of the
sandwich panel will be compatible with epoxy face sheets and bondplies.

At this point the user 1s shown a 1ist of the potential decorative
wiermoplastic film configurations that may be combined with the sand-
wich configuration already selected. He is requested to specify one
of the films as follows:

DECORATIVE THERMOPLASTIC FILM CONFIGURATIONS FOR WALL PANELS

NO  PROTECTIVE FILM INK SUBSTRATE FILM

1 CLEAR PVF TEDLAR ACRYLIC WHITE PVF TEDLAR
2 CLEAR PVF TEDLAR ACRYLIC FM-PVF FLAM MOD TEDLAR
3 CLEAR PVF2 FLUOREX H  ACRYLIC WHITE PVF2 FLUOREX H

4 CLEAR PVF TEDLAR ACRYLIC WKITE PC

5  CLEAR PVF TEDLAR ACRYLIC CLEAR POLYETHERSULFONE

SPECIFY THERMOPLASTIC FILM CONFIGURATION FOR ANALYSIS: ?‘l’;D

In this instance, the user response of "1" designates that the decora-
tive film configuration will consist of:

CLEAR PVF TEDLAR
ACRYLIC INK
WHITE PVF TEDLAR

The user is then asked 1f he wants a 1ist of the material generic and
trade nanes that can be used in the specified sandwich and fiim con-
figurations.

PRINT LIBRARY OF MATERIAL NAMES {YES OR NO}? YES D
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The "yes" response generates the list of generic and trade names
wiith the associated, unique material code categorized by the appro-
priate elements in the decorative panel. The decorative panel may

be comprised of up to eight sub-parts or elements. Figure 1 displays
the organization of a hypothetical system for a decorative panel that

utilizes all eigt’ elements.

HONEYCOMB CORE

SANDWICH

WITH AND WITHOUT

BOND PLY  FoAM

BACK SKIN ADHESIVE

yd
Iy

° - -
20002094

£ 0 OXTRO RIS 15 O OX TR,
B PR PRI LY - ST R e e x

oo
0000

SUBSTRATE
FILM PROTECTIVE
FILM
INK

\—
THERMOPLASTIC

Figure 1 - MATERIAL ELEMENTS IN AN AIRCRAFT PANEL
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As can be seen in Figure 1 on the preceding page, some elements may
appear more than one time in the panel system. The configurations
specified 1n the example computer sessfon that follows utilize only
six of the eight potential elements.

The user is then requested to specify whether he wants a 1ist of the
characteristics data for any of the materials named.

PRINT LIBRARY OF MATERIAL CHARACTERISTICS DATA? {YES OR NO}? YES >

When a "yes" response 1s made, as in the example, the user is asked to
specify the particular materials the 1ibrary of characteristics data 1is
to be printed for. The materials are named using 4-digit codes which
have been displayed in the 1ibrary of material names.

SPECIFY MATERIAL CODES AS 4 DIGIT INTEGERS
{ZERO WILL TERMINATE REQUESTSY

MATERIAL CODE? 1000 ~

MATERIAL CODE? etc
Only four material libraries can be displayed at one time due to the
requirement to restrict the report output to the size of an 8%" width
page. Therefore, 1f the user wants to display data on six materials,
the first four will be specified and printed for one report and the
fifth and sixth specified and printed in a second report. The
exarmple that follows illustrates this procedure. Data for material
coded 1000, 2000, 4910 and 6400 are printed in the first report, and
materials coded 7500 and 8400 in the second. The user indicates he
1s finished with requests for material characteristics data by
entering at zero.

MATERIAL CODE? O -

The user's entry of "0" has indicated the termination of requests for
materials characteristics to be dispiayed for materizis within the
previously specified configurations, (epoxy sandwich configuration and
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thermoplastic film configuration #1). However, the library model
continues to allow the user to specify requests for additional 1ibraries
as follows:

ANOTHER LIBRARY? {YES OR NO}?I§§,;>

A "no" response indicates that no additional libraries are desired and
will trigger a question about continuing with the screening model. A
"yes" response will trigger a series of questions to prompt the user
to specify the exact library desired. The first question is:

NEW CONFIGURATION ? {YES OR NO} 7NO D

A “yes" response will direct the program to the series of questions
discussed earlier to specify the sandwich and thermoplastic fiim
configurations. A "no" response will trigger a question to determine
if the additional library desired is for a new part.

NEW PART ¢ {YES OR NO} 7YES o

In the example provided in the pages following this discussion, the

user has indicated with a "yes" response that a new 1ibrary is desired
for a new part. Thus, the model s directed to return to the original
set of questions prompting the selection of an aircraft interior part.

The remainder of the example session that follows traces the execution
of the library model for two additional aircraft parts, seats and
Tuminaires. The run is terminated when the user answers the questions
"ANOTHER LIBRARY?" and "CONTINUE WITH SCREENING MODEL?" with a "no"
response.

ANOTHER LIBRARY? {YES OR NO}?NO D

CONTINUE WITH SCREENING MODEL 2 {YES OR NO}?NO >

END OF RUN

TERMINATED: STOP
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EXAMPLE INTERACTIVE COMPUTER SESSION WITH

AIRCRAFT INTERIOR MATERIALS LIBRARY
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LIBRARY

Ev AIRCRAFT INTERIOR MATERIALS WODEL
DEMONSTRATION VERSION 8/80

NASA-ARC ECON, INC.
CRPO SAN JOSE, CA.
J:A. PARKER JoP. SKRATT

EXISTING DATA BASE HAS INFORMATION ON THE FOLLOWING A/C INTERIOR PARTS

!
|

=z
<

NANKE

CEILING PANELS
LAVATORY PANELS

CARGO LININGS
STRUCTURAL FLLUOR FANELS
DECORATIVE WALL PANELS
WINDOW REVEALS

SEATS

INSULATION

PARTITIONS

10 STORAGE BIN DOORS

H DUST COVERS

12 CARPETS

13 DRAPERY

14 LUNINAIRES

1
t

SO N U Ll PO e

SPECIFY PART NUNBER FOR ANALYSIS: 7 §

READ DATA BASE OF PANEL NATERIAL CHARACTERISTICS.
SCDAK*2* FAA.PANELNAT COPIED AS SCDAKw:#e.TENP.D.
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SANDUICH CONFIGURATIONS FOR DECORATIVE WALL PANELS

NO

NANE

-y

EPOXY
PHENOLIC
BISMALEINIDE
POLYINIDE

SPECIFY SAMDWICH CONFIGURATION FOR ANALYSIS: 71

DECORATIVE THERMOPLASTIC FILN CONFIGURATIONS FOR DECORATIVE UALL PANELS

N

R B L BRI ——

FROTECTIVE FILM

CLEAR PVUF TEDLAR
CLEAR PVF TEDLAR
CLEAR PVF2 FLUOREX H
CLEAR PVF TEDLAR
CLEAR PVF TEDLAR

INK

-

ACRYLIC
ACRYLIC
ACRYLIC
ACRYLIC
ACRYLIC

SUBSTRATE FILA

WHITE FUF TEDLAR
FH-PUF FLLAN NOD' TEDLAR
UHITE PVF2 FILLUOREX H
WHITE PC

CLEAR POLYETHERSULFONE

SPECIFY THERMUPLASTIC FILN CONFIGURATION FOR ANALYSIS: 71

TR AN U
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PKINT LIBRARY OF MATERIAL NANES? (YES OR NO)?YES

CODE
NG. GENERIC NANE TRADE NANKE

- L T Y Y R Y il e

SANDUICH

- 1me y po e o s W

BASEL INE~
1000 EPOXY FIBERITE WXB-720%

ROND PLY

————————

BASELINE=
2000 EPOXY FIBERITE MXB-7251

HONEYCOMB

BASELINE~
4010 NOMEX13PCF (0,125 IN CELL)

THERMOPLASTIC FILM

. e S OB 0o G e (T P M b S e BB P S e W RS B D e S Bt

e e T YT

BASELINE~
4400 CLEAR PVF TEDLAR

DECORATIVE INK

BASEL INE-
7500 ACRYLIC INK

SUBSTRATE FILM

- - e B0 - o W

BASELINE~
8400 WHITE PYF TEDLAR




PRINT LIBRARY OF MATERIAL CHARACTERISTICS DATA? (YES OR NO)TYES

SPECIFY MATERIAL CODES AS 4 DIGIT INTEGERS.
(ZERO WILL TERMINATE REQUESTS)

NATER {AL CODE?1000
NATERIAL CODE?2000
MATERIAL CODE?4010
MATERIAL CODE76400

FIRE CHARACTERISTICS
Lol
Q{HOT) AT 5 N/CH2
0(poT) AT 2.5 W/CHZ
Q(noT) AT 1 N/CH2
DELTA H AT 5 U/CN2
DELTA H AT 2.5 W/CH2
DELTA R AT 1 W/CH2
CHAR YIELD (X UT REMAINING)

SHOKE & TOXICITY

D(8) AT 5 W/CH2/

D(S) AT 2.5 W/CH2

D(S) AT 1 W/CH2

GO CONCENTRATION AT 1 W/CN2
CO CONCENTRATION AT 2.5 W/CH2
CO CONCENTRATION AT 5 W/CH2
ALL(S0) (MG/LITER)

- - -

WEIGHT (KG)

RAY MATERIAL $/LB

EST. FARRICATION COSTS ()
PEEL STRENGTH (CM.KG)
ELONGATION ()

WEAR

EASE UF MAINTENANANCE INDEX

CObE
1000
B/L

29,000
0.108
0.7%90
1.030

14,660

18.920

96,310

80,300

1.800
12.200
18.800
16.900
32.100
83.800

N/D

0.822
10.000
0.000
N/&
N/A
N/D
N/A

cope
2000
B/L

27.700
0.154
1.122
1.466

17.500

22.590

67.27¢

39.800

1.800

2.200
18.800
16.900
32,100
83.800
71.400

0.822
10.000
0.000
17.200
N/A
N/D
N/A

COLE
4010
B/L

30,900
0.129
0.343
1.072

22.410

109.930
254,360
10.000

0.000
0.220
4,320
9.570
20.210
62,760
N/D

0.936
40.000
0.000
N/
N/&
N/D
N/A

CODE
6400
B/L

- -

44,000
0.240
0.780
0.108

42.060

217,500
297,300
10.000

N/D
N/D
N/D
N/D
N/D
N/D
N/D

0.069
N/D
0,000
N/A
48,600
N/
N/D

R . TV



2R R P

SFECIFY MATERIAL CODES AS 4 DIGIT INTEGERS.

(ZEKO UILL TERMINATE REQUESTS)

NATER (AL CODE?7500
NATERTAL CODE?8400
BATERTIAL CODE?Q

FIRE CHARACTERISTICS
LOI
Q(DoT) AT 5 W/CH2
G(DOT) AT 2.5 W/CN2
Q(boT) AT 1 W/CH2
DELTA H AT 5§ W/CN2
DELTA H AT 2.5 U/CNH2
DELTA R AT 1 W/CM2
CHAR YIELD (X UT REMAINING)

SHOKE & TOXICITY

DES) AT 5 W/CH2/

D(S) AT 2.5 W/CM2

D(S) AT 1 W/CN2
CO CONCENTRATION AT 1 W/CH2
CO CONCENTRATION AT 2.5 W/CH2
CO CONCENTRATION AT 5 W/CN2
ALC(50) (MG/LITER)

OTHER

WEIGHT (KG)

RAV MATERIAL $/LB

EST. FAERICATION COSTS ()
PEEL STRENGTH (CH.KG)
ELONGATION (%)

WEAR

EASE OF MAINTENANANCE INDEX

-
R

RS, O SRR SR L S TR R AR SRR 7 e o T TS
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CODE
7500
B/L

- - -

15.000
0.040
0.130
0.180
7,010

34,300

49.400

15.000

N/D
N1
N/D
N/D
N/D
N/D
N/D

0.139
10.000
0.000
N/A
N/A
N/D
N/A

COVE
8400
B/L

- - -
s

30.000
0.120
0.390
0.540

21,030

108.750
148,450
10.000

N/D
N/D
N/D
N/D
N/D
N/D
N/D

0.139
3.000
0.000
N/A
63.000
N/D
N/D
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ANOTHER LIBKARY? (YES OR NO)?YES
NEU CONFIGURATION 7 (YES OR NO) ?NO
NEW PART ‘7 (YES OR NO) ?YES

EXISTING DATA BASE MHAS INFORHATION ON THE FOLLOWING A/C INTERIOR PARTS

NO NANE

CEILIMG PANELS
LAVATORY PANELS

CARGD LININGS
STRUCTURAL FLOOR PANELS
DECORATIVE WALL PANELS
WINDOW REVEALS

SEATS

INSULATION

PARTITIONS

10 STORAGE EIN DOURS

1 DUST COVERS

12 CARPETS

13 DRAFERY

14 LUNINAIRES

3
¥

L TN & LD —

SFECIFY PART NUMBER FOR ANALYSIS:
(ZERO WILL TERMINATE PROGRAM.) 77

READ DATA BASE OF SEAT MATERIAL CHARACTERISTICS.
SCDAKss% ,FAA . SEATHAT COPIED OVER SCDAK### . TENF.D,
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PRINT LIDRARY OF MATERIAL NAMES? (YES OR NO)7YES

CObE
NO. GENERIC NAME TRADE NAME

CL T R Y T Y Y Y - gk . B O P W 3 B

DECORATIVE FABRIC

L -y -

BASEL INE~-
1104 WOOL/ANIDE §77427-112
90X WOOL,1CX NYLON

ALTERNATES-
1100 ANIDE

1101 AMIDE~INMIDE/VOO. BLEND 20787
52.5% KERNEL,47,5% NOOL
1102 COTTON
100X COTTON DOUBLE KNIT
1103 ARANID
100% NOMEX DENSITY
1105 NOVOLOID/ARAMID
50% KYNOL,50% NOMEX
1108 AMIDE/CHLOROPKENE

NYLON GOLD WITH VONARN3 FOAN BACKING

1107 URETHANE/ANIDE

- - at e

COLLINSSATKNAN

H.LELIEVRE

URETHANE ELASTOMER COATED ON NYLON FABRIC

SLIP SHEET

- e 5> > v .

ALTERNATES-
2214 ARANID
NOMEX 111 FAERIC

N



™

FIRE BLUCKING LAYER

Ll P L LT S 2 L2 2 2 L 7 1

ALTERNATES~

3200 NOVOLOID

100% KYNOL (TUILL WEAVE)
3201 NOVOLOID/ARANID

70X KYNOL,30X NOMNEX(PERM PRESS FINISH) 200G/M2
3202 NOVOLOID/ARAMID

70% KYNOL,30X NOMEX (PERM PRESS FINISH) 159G/M2
3203 NOVOLOID

100% KYNOL BATTING ON POLYESTER SCRIM NEEDLE PUNCH
3204 INIDAZOLE

PEX FABRIC & UNSTARILIZED TUILL
3205 INIDAZOLE

PEI & BATTING NATURAL UNSTABILIZED FROM STAFLE
3206 INIDAZOLE

BLACK COLORED BATTING
3207 NOVOLOID FIBER BATTING

REMAY SPUN BONDED POLYESTER FAB NEEDLED W/ 100% KYNOL
3208 POLYCHLOROPRENE VONAR NO.1

156 CH NEOPRENE FOAM WITH COTTON SCRIN
3209 POLYCHLOROPRENE VONAR NO.2

+317CH NEOPRENE FOAK WITH COTTON SCRINM
3210 POLYCHLCROPRENE VONAR NO.J

+A75CH NEOPRENE FOAM WITH COTTON SCRIN
3212 DURETTE UPHOLSTERY

J21%

3216

ANIDE-INIDE
KERNEL FABRIC
400-11 FIRE-SAFE PROD
10.4 0Z/YD2 DURETTE BATTING

REINFORCENENT

- > 220 70 E o - 00

ALTERNATES~

4213
A214

217

PN

SILICONE
SILICONE RURBER
ARAMID
NOMEX 111 FABRIC
400-6 FIRE-SAFE PROD
4.4 02/YD2 DURETTE DUCK

35
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CUSHIONING

el LT L T

BASELINE-
5302 URETHANE
POLYURETHANE FOAM,FLEXIBLE

ALTERNATES-

9300 GLASS FG 213 EXP RUBBERSPLAST
GLASS FIBER BLOCK CUSHION EDGE GRAIN BLOCKING

5301 POLYPHOSPHAZENE
APN PHOSPHAZENE OPEN CELL FOAM

5303 SILICONE
SILICONE RUBBER SPONGE

5304 SILICONE 14183~-B HOSITES RUBBER
SILICONE RUBBER SPONGE 11,8 LB/F3

9305 SILICONE
SILICONE RUKBER SPONGE

v308 H=-45C ER CARPENTER
URETHANE FOAN .0346/CC

3307 WLt =72=77 T0YAD
NEOPRENE FOAM,OPEN CELL

5309 YFR518B KIRKILL RUBBER
SILICONE SPONGE 9.4 LB/FT3

2310 LS FORNULA T TOYAD

NEOPRENE FOAMN 7.5PCF




PRINT LIKRARY OF NATERIAL CHARACTERISTICS DATA? (YES OR NO)TYES

SPECIFY MATERIAL CODES AS 4 DIGIT INTEGERS,
(ZERO WILL TERNINATE REQUES1S)

NATERIAL CODE?1104
NATERIAL CONE?S203
NATERTAL CODE?5314

D31ANATERIAL CODE 1S NOT CURRENTLY IN DATA BASE.

NATERIAL CODE?)304
MATERIAL CODE?0

COvE

1104

ML

FIRE CHARACTERISTICS

PILL TEST (CM) 0.000
[INE TO IGNITION (SEC) 4.900
FLANE SPREAD(HH/S) AT 2.5 W/CN2 3.000
FLANE SPREAD(MA/S) AT 3.5 W/CN2 6.000
FLANE SPREAD(MM/S) AT 5 W/CN2 6,700
FAR 25.853(B) TINE (SEC) 1.000
FAR 25,853(F) LENGTH (T 2,300

FAR 25.853(B) DRIP (YES/NO) NO

PYRG TEWP AT 18T FLASH (L) 275,000
HEAT RELEASE (KW/H2) 2.5 W/CN2 163.000
HEAT RELEASE (KU/N2) 3.5 W/CN2 159.000
HEAT RELEASE (KU/N2) 5 W/CH2 160,000
SHOKE & TOXICLTY
NES = FLANING 90 SEC 64,000
NBS - FLANING 4 MIN 127,000
NBS - NON FLAMING 90 SEC 28.000
NBS ~ NON FLANING 4 MIN 73,000
[THE TO INCAPACITATION (MIN) 0,830
TIHE TO DEATH (MIN) 2,590
TINE TO 1ST SNOKE (NIN) 0.300
OTHER
DENSITY (G/M2 OR G/M3) 457.000
SAMPLE WEIGHT (GRAMS) 10,500
AVALLIBILITY OF COLORS YES
COLORFAST EXCELLENT
CONPRESSION (X) N/A
INDENTATION/DEFLECTION (CH) N/A
ABRASION (NO. OF CYCLES) 750.000
TEAR  (KG) 4,400
TENSILE STRENGTH (KG) N/D
EST. FABRICATION COSTS () N/D
RAV HATERIAL $/LB N/D

37

CODE
3203
ALY

-

0,000
25,000
3.400
2:.000
8.600
0,000
2,500
N
40.000
74,700
47,900
65,500

11.000
16.000
4,000
8.000
3,480
4,550
1.100

213,000
4.700
NO
N/A
N/A
N/&
N/D
3.140
N/D
N/U
1.000

COBE
9304
ALT

N/A
10,000
5.500
8,000
4,000
0,000
1.500

ND
NO FLASH
519,500
448,500
596,700

91,000
115.000
42,000
118.000
6.810
8,340
1.200

0.190

80.500
NO
N/A

0.300
N/D
N/l
N/D
N/D
N/D
N/D

W



ANOTHER LIBRARY? (YES OR NO)?YES
NEV PART * (YES OR NO) 7YES

EXISTING DATA BASE MAS INFORMATION ON THE FOLLOWING A/C INTERIOR PARTS

NANE

CEILING PANELS
LAVATORY PANELS

CARGO LININGS
STRUCTURAL FLOUR PANELS
DECORATIVE WAl PANELS
WINDOW REVEALS

SEATS

INSULATION

PARTITIONS

10 STORAGE BIN DDORS

R DUST COVERS

12 CARPETS

13 DRAPERY

i4 LUMINAIRES

S
=]

k BN
]

DO N D LN =

SPECIFY PART NUMBER FOR ANALYSIS:
(ZERO WILL TERMINATE FROGRAM.) 714

READ DATA BASE G THEK® JPLASTICS MATERIAL CHARACTERISTICS.
SCOAK##% FAA.THERCASY SIPTED OVER SCDAK*#:k,TEMP,D.

FRINT LLIBRARY OF MATERIAL NAWEST (YES OR NO)7YES
WHAY? C(YES OR NO)YES

CODE
NO. GENERIC NANE TRADE NAME

- o - o . - - -~y - -

THERMOFLASTICS

- -l -0 o

BASELINE-
6410 CHLORINATED-FYC

ALTERNATES-
4411 POLYCARBONATE SL 1000
6412 FOLYETHERSULFONE Q12 F
6413 POLYPHENYLENE SULFIDE

38
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PRINT LIBRARY OF MATERIAL CHARACTERISTICS DATA? (YES OR NO)TYES

SPECIFY WATERIAL CODES AS 4 DIGIT INTEGERS.

(ZERO WILL TERMINATE REQUESTS)

NATERTAL CODE?4410
MATERIAL CODE74411
NATERIAL CODE?4412
NATERIAL CODE76413

THERMAL AND FIRE CHARACTERISTICS

HEAT DEFLECTION TEMP @ 264 PSI
HEAT DEFLECTION TEMP @ 1820 KPA
SHOKE DENSITY FLANING (6MIN)
T64 C
LIMITING OXYGEN INDEX
ALCS0 AT 700 C MNG/LITER
DELTA HEAT 1.0 U/CH2
2.5 U/CH2
b.0 W/CH2
CHAR YIELD
apoT AT 1.0 W/CH2
2.5 W/CH2
5.0 W/CH2
FAR 25.853
G0 AT 1.0 W/CN2
2.9 W/CN2
5.0 W/CH2

MECHANICAL 8 PHYSICAL
TENSILE STRENGTH (PSIT)
TENSILE STRENGTH (MPA)
ELONGATIOR X OF R.T.
FLEXURAL STRENGTH (PSI)
FLEXURAL STRENGTH (NPA)
SPECIFIC GRAVITY
INPACT STRENGTH, NOTCHED 1ZGD
IMPACT STRENGTH, N M/M:
NOD OF ELASTICITY (K PSI)
NOD OF ELASTICITY (NPA)
LONFRESSIVE STRENGTH (PSI)
COMPRESSIVE STRENGTH (MPA)
LEIGHT

- - -

ULTRAVIOLET FADME-0-KETER (1 HR)
SURFACE BONDING ACCEPTANCE 180

SURFACE BONDING ACCEPTANCE, N/M
S0IL & CLEANER RESISTANCE

COST RATING

CODE
6410
B/L

200,000
84.000
140,000
N/D
50.000
N/D
N/D
N/
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D

5400.000
37.200
40.000

10000.000
68.900
1.570
6,600
352.000
300.000
2070.00¢

N/D

N/D

N/D

60.000
10.000
1751.000
EXCELLENT
1.300

- 39
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CODE

4411

ALT

230.000
110,000
300,000
H/0
32.000
N/D
N/D
N/D
N/D
N/D
N/TH
N/D
N/D
N/D
N/D
N/Ds
N/D

8000.000

55.200
30.000

12000.000

82.700
1.230
2.000

107.000
300,000

2070.000

N/D
N/D
N/D

60.000
10.000
1751.000
FAIR
1.000

CODE
6412
ALT

390.000
199.000
20.000
440.000
30.000

N/D
N/It
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D

11000.600
75.800

N/D

16000.000
113.000

1.370
1.600

855,400
350.000
2415.000

N/D
N/D
N/D

50.000

POOR
N/D
FAIR
4.000

CODE
4413
ALY

275.000
135.000
100,000
430.000
48.000
N/D
N/D
N/D
N/D
N/D
N/D
N/D
K/D
N/D
N/D
N/D
N/D

9500.000
65,400
1.500
13000.000
88.600
1.300
1.200
64.200
900.000
3550.000
N/
N/D
N/D

50.000
N/
N0
EXCELLENT
2.500

i



SPECIFY MATERIAL CODES AS 4 DIGIT INTEGERS.
(ZERO VILL TERNINATE REQUESTS)

NATERIAL CODE?0
ANOTHER LIBRARY? (YES OR NO)7NO
CONTINUE WITH SCREENING MODEL Y (YES OR NO)TNO

END GF RUN

TERMINATED: STOP
?
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IV.

LISTING OF ALL MATERIALS AND THEIR CHARACTERISTICS
DATA CURRENTLY INCLUDED IN LIBRARY

This section contains computer output reports for all
the materials entered into the 1ibrary during this
study. The section 1s divided into materials used in
panels, materials used in seats, and thermoplastic
materials used in window reveals and luminaires. The
panel materials are further divided into configurations
for the sandwich and decorative film. Each subsection
is labeled to indicate the appropriate part and
configuration.

Each subsection contains two kinds of output reports.
The first set of output reports displays the name and
corresponding code number for each material as well as
the material trade name. The second set of reports
shows the fire characteristics, smoke and toxicity and
other miscellaneous data.
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B R |

DECORATIVE PANEL MATERIALS

E SANDWICH CONFIGURATION: NO. 1 EPOXY ]
FILM CONFIGURATION: NO. 1 CLEAR PVF TEDLAR

ACRYLIC INK
WHITE PVF TEDLAR




. T —— =
E2rY

woh iR W“"f:;‘ﬁ'#,ﬂ’ :

L

N

COUE
NO, GEHWERIC NAHE TRADE NAME

oo - - po TS b

s o oy o 2 2 B

¢
BASELTNE-
1000  EPOXY FIBERITE NXR<7203
Rl PLY
BASEIL INE~-
2000 EPROXT FIBERITE MXB~7251

HOREYCOME

v - -

BASEL THE-
4010 NOREXI3FCF (0,125 IN CELL)

PRUTECTIVE FILM

. ot b ot Mo O oo o S g

BASELINE-

4400 CLEAR FVF TEDLAR

B e )

BASEL TNE-
79500 ACRYLIC INK
SUKSTRATE FILN

o o e e aan v i S o

BASELINE-

8400 WHITE PVF TEDLAR

>




MG "‘vwg—rm

FIRE CHARACTERISTICS

LOI

QepaT) AT 5 UALH2

MBOTY AT 2.5 WiCnd

QEROTY AT + H/CHZ

UELTA H AT § W/CH2

NELTA H AT 2.5 U/CH2

DELTA H AT 1 U/CH2

CHAR YIELD (Z WT REHAINING)

SH{ORE & TOXICITY
n{s» AT 5 U/CH2
DCs) AT 2.5 W/Cn2
ui{s» AT 1 W/CH2
CO CONCENTRATION AT
CO CONCENTRATION AT
CO CONCENTRATION AT
ALCCG0)  (HG/LITER)

W/CH2
.9 H/CA2
W/Ch2

W 3 e

OTHER
WETGHT (R
Ral nATERIAL $4LB
EST. FARRICATION COSTS ($)
FEEL STRENGTH (CN.KG)
ELONGATION (Z)
WEAR
ENSE OF HAINTEHANANCE INDEX

CODE
1000
B/L

- .

29,000
0,103
0.790
1,039

14,680

18.920

56,310

80,300

1,809
12,200
16,800
14,900
32.100
83.800

N F I'

0,822
10,000
0,000
N/A
N/A
/0
N/7&

ConE
2000
B/L

30
0.154
1122
1,466

17.500

22,590

67,270

59.800

1.800

2,200
18.8090
16,900
32,100
83.800
71,400

0,822
19,000
0.900
P, 200
N/A
N/T
N/A

Cone
4010
R/L

- . -

30,900
0,129
0,343
1,072

22,410

109.930
254,340
10,900

¢, 000

an

LN
4,370
9.570

20,2190
42,760
N/

0.938
49,9000
0,000
N/A
N/A
N/ T
N/A

CODE
&400

Bl

LT

46,000
0.240
0.780
G108

42,060

217,500
297.300
19,9000

N/ T
NATH
N/
n/n
N/D
i/
N/ L

0.069
N/ T
0,900
N7A
48.400
N/
N/D




L

FIRE CHARACTERISTICS
LT
QEnaT) AT 5 WL
WPOT)Y AT 2,5 WeTH2
QUIGTY AT V 4702
NELTA H AT 5 W/CH2
NELTA H AT 2.5 U/CH2
GELTA H AT | U/CND
CHAR YTELD (X WT REHAINING)

SHGnF § TGYILITY
s ﬂT ] Uffﬂ&
H(8) AT 2.5 U/(M2
(S) AT 1 W/CH2
0 CONCENTRATION AT | 4/Cn2
CO CONCEATRATION AT 2.5 W/LH2
0 CONCENTRATION AT § U/CH2
ALC(H0)  (HOG/LITER)

ﬂfHER
UETGHT (REY
AU HATERIAL ¢/LE
EST. FABRICATION COSTS ()
FEEL STRENGTH (Cn.KG)
ELONGATION (%)
WEAR
EASE OF HAINTENANANCE INDEX

COUE
7500
/L

LT

15.000
0,040
0139
0,180
7.010

Jo., 300

49,400

15,000

N/l
N T
N/
H/
N/T
N/Ti
N/ T

0,139
10,000
0.000
N/ A
N/A
W/
N/A

COonE
8404
R/l

- .

30,000
PP ]V
0,390
0.540

21,030

[08.250

148,459
10,000

N/D
N/TI
H/l
N/TH
N/TS
N/l
N/T

0.139
3.000
0.000
N7A
43,009
NATH
N/D

R S}



DECORATIVE PANEL MATERIALS

SANDWICH CONFIGURATION:
FILM CONFIGURATION:

NO. 2
NO. 2

PHENOLIC

CLEAR PVF TEDLAR
ACRYLIC INK
FM-PVF FLAM MOD TEDLAR

o Fi o AL ROR A SAL A AR AN 532 1 i o
- o - o e o - il




R TIW

CODE

H0. OGENERIC NAnE

- - o . W

FACE SHEET

----------

BASELINE~
« 1012 PHEHOLIC

ALTERANTES-
ol FHENOLIC
1010 PHENOLIC

ROND PLY

o e o -

RAGEL INE-
2012 FHENOLIC

ALTERNATES -
2011 PHENQLIC
2010 FHENCOLIC

HONE YCORD

E L T

BASELINE-
4010

Fian

- - 0w oo

FASELIHE~
J190
FRUTECTIVE FlILd
EASEL IHE-
5400
DNECORATIVE InNK

- D 100 -

BASELINE-
74900

SURSTRATE FILH

P " - - ou -

HASELINE-
8402

« "
PRRCREET TS W2 P " el A i 5 Ao s

TRADE NAHE

e on s we . 1 e pm

FIBERITE MXE-0070

CIRA-BEIGY FIERETUX 917G

NARWCO 8250

FIBERITE MXB-7255

CIBA-GEIOY FIBREMUX 9170

HARACD 9251

HOMEX{3RCF 0,128 IN CELL)

1CU 2FPCF

CLEAR FVF TEDLAR

ACRYLIC INK

FA-FVF FLAR NOD TEDLAR

TR LR S



FIRE bHﬁﬁhCTERISTICS
LDI
REDGTY AT § U’EHE
GuDOT) AT 2,5 U/ACH2
NIGOTY AT | UWeln2
NELTA H AT & 17082
GELTA H AT 2.6 /02
LELTA H AT 1 W/CH2
GHAR YIELD €% WT REAAINING)

EnORE & TDAIFITY
BESY AT 5 W/ GHY/
His) Al g.b WriH2
TGSy AT 1 W/CHD
L0 CONCENTRATION AT | W/UA2
GO CONCENTRATION AT 2.5 U/CH2
CO CONCENTRATION AT 5 W/CH2
ALLLE0)  (NG/LITER)

WETORT (W&

kAW AATERIAL ¥/LE

EST. FARRICATION COSTS (%)
FEEL STRENGTH {CH.HKG)
FLOAGATION (%)

WEAR

EASE OF HAINTENANAACE INDEX

COUE
1012
B/L

- -

65.800
0,071
0.07)
4,594

13,200

24,210

43,1720

80,900

8,890
5,000
2,800
14,400
51,100
28,600

0,762
N/T
0,000
HiA
N/A
th
H/z

COTE
104t
ALT

Ly

100,000
0,032
U,084
0,248
5,490

27.900
84,550
83.200

0.200
0,500
1,600
f,300
20,400
g2,800
133,009

0,725
15,000
0,000
NZA
NZR
f/
N/A

COnE
1010
ALT

- o pm .

59,700
0.099
9, 182
0,744

7,840

34,290

53,350

74,400

0,000
9, 40y
2,900
17,100
19,400
72,3040
N/ Tt

0,970
N/Ti
0,000
N/A
H/N
N/
H/A

CODE
2012
k/L

-

23,000
0,100
0. 109
0,845
18,740

éﬁil:(,

61,290

64,409

0.000
0. B00
6, D00
7,800
16,409
51,109
87.300

0,762
HAT
0,000
19,500
N/A
N
N/A

ey Dtase,

I



FIRE CHARACTERISTICS
RIH
et AT a UICH?
MOty AT 2,5 Us{nd
QEnGT) AT I Ufgﬂh
HELTA R &T a U/CH2
HELTA H AT 2,5 U/Ch2
UELTA H AT ! REW
CHAR YIELD (% UT REAAINIAG)

Sn0kE § TuXICITf

iRy AL S U/in’!

U‘Q) hT &o# Ufﬁﬂz

{8y AT | u/cH2

(.0 CONCENTRATION AT 1 U/CH2
CO CONCENTRATIUN AT 2.8 W/Cn2
¢ CONCENTRATION AT 5 U/Cn2
ALCTI50)  (AG/LITERD

nnnnn

NIIUMT (K&

KAl MATERIAL H/LR

FST, FARRICATINN COSTS (4)
FEEL STRENGTH {CH.KL)
ELONOGATION (%)

HEAR

EASE OF HAINTENANANCE THNIEX

COLE
2011
ALT

03,500
¢ A7
R ]
0,392
8,300

40,7290

94,210

52,500

0,200
0.500
1,600
8,300
20,400
§2.800
119.300

0,778

15.000
0.000

11,500
NZA
N/D
HN/A

CODE
2010
ALT

.

32,300
9,127
0,253
1,040

39,550

48,730

7749

47,100

0,000
0,409
2,000
12,100
19.6090
72,300
119.200

0.7
T
0.000
15.700
N/A
tH/u
N/A

CODE
4019
B/L

o - -

30,40
0,129
0,343
1,072
22419
10%.930
254,340

20,2 IO
82,7240
N/t

0.934
40.0?&
0.9000
N/A
N/
N0
N/A

Cone
5109
F/L

L T

23,000
9, 200
0.684
b.400

14,100

67,190

160,100
5,500

0,000
0,400
2,800
3.600
7709
23,900
N/Ti

0,357
N/D
0,000
N/7A
N/A
N/
NZA

T



o .
I AT+t L

8402
B/L

FIRE GHnRﬁcTERISTICS
Lol 47,800
(1{R0TY AT § W/CH2 0.078
ndT) AT 2.5 U/CH2 0.254
GENOT) AT | U/CH2 0.351
HELTA H AT § U/CH2 10,500
LELTA H AT 2.5 u/Ci2 54.400
DELTA H AT | W/CN2 76,300
CHAR YIELD (X ﬂf REARINING) 20,000

QHGhE & TnXICITY
ncs) AT § u/rnﬂx NZRi
D(S) AT 2.5 W/CH?2 NIt
U{S) AT 1 H/CH2 N/D
GO CONCENTRATION AT | W/CH2 N/T
CO CONCENTRATION AT 2.5 W/CH2 N/D
{0 CONCENTRATION AT 5 W/CH2 N/ Tt
ALCLS0)  (nB/LITER) N/Q

(ITHER

NEIGHT (hG! 0,139
KAl MATERIAL $/LK HA
FST, FARRITATION COSYS (%) 0.000
PEEL STREHGTH (CH.KG) R
FLONGATION (%) 37,800
UEAE NZT
EASE OF MAINTENANANCE IdNEX N/ Ti

50
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DECORATIVE PANEL MATERIALS

SANDWICH CONFIGURATION:
FILM CONFIGURATION:

51

NO. 3
NO. 3

BISMALEIMIDE

CLEAR PVF2 FLOUREX H
ACRYLIC INK
WHITE PVF2 FLOUREX H




T

-a

COLE
0. OENERIC NORNE

» - - - - -

FACE SHEET

- e L e e o

BASELINE~
021 RISHALETATINE

EOND LY

. - . v o

BASELINE-
2041 BISMALDEINIDE

ADHESTVE

305 s dom 110 0w 248 AE 2oy a8

BASEL THE~
3031 FOLYAIDE

HOMEYCONE

- e wn e L4

EASELINE-

TRATE NAKE

L L ST TR

RHODIA KERIWID 601

RHOIIA KERINIDL 801

AMCTANAMIT FH34

A0T1  PHENOLIC/POLYAAINOAEX 7 1 .8FCF

FOAH

Y- o ho

BASLINE-
5300

ALTERNATES-
101

FROTECTIVE FILH

St ot > 150 St I T e

BASELINE-
4401

NECORATIVE INR

- - " bt = 0w o "

BASELINE-
7500

SUBSTRATE FILM

-y G s o oot O D ot T

EASELTHNE-
8401

PO 2PCF

ICU 2PCF (PYROLYZED)

CILEAR PVUF2 FLUOREX H

ACRYLIC INK

WHITE FPVF2 FLUOREX H

v
_ SRR ZV 2




T T

it

FIRE CHARACTERISTICS

W W R W et e TS T e R e S e e

10T

QUIOTY AT § W/En2

A{DETY AT 2.9 W/CH2

AEpoTY AT | H/7C0H2

UELTA H AT § W/CH2

UELTA H AT 2.9 W/Cn2

UVELTA H AT | W/CH2

CHAR YIELD (% NT REAAIHING)

SnQLE § TOXICITY
1i8Y pf 9 Ufth
DE5Y AT 2.5 W/Cn2
U{(SY AT 1 USCH2
O CONCENTRATION AT 1 W/LHD
GO COACENTRATION AT 2.5 W/CH2
CO CONCENTRATION AT S W/CH2
ALCCED)  {HO/LITER)

o6 - -

WETGHT (KGI

RAU HATERTAL d/LE

EST. FAERRICATION COSRTS ($)
FEEL STRENGTH {CH.KO)
ELOHGATION (%)

WENK

EFASE OF ARINTEAANAMCE INDEX

"
a5

L RN, S STt IR SR P S JR

COTE
1021
B/L

e ..

54,000
Q. 087
0,299
0.A44
16,020

")l..'

38.480

£3.900

0,200
1. 400
2,000
5.300
| 7. 400
97,200
N/l

0.717
15,000
0,900
N/A
H/A
M/l
At

COnE
2029
B/L

-

92,400
0.099
0,343
0,762

18,440

24,410

44,370

61,300

0,200
1,400
2.000
5.300
12,400
57,2090
HAT

COUE
3031
B/L

-

58,900
0,073
0,253
0,583

13,620

18,030

32,740

72,700

0. 100
0,700
1.000
2,700
&, 200
28.409
L PAC

0,358
35,009
0,000
N/A
N/A
N/ T
N/ A

cone
4011
R/L

- s Bt o

30,5700
0,218
0,742
I.653

39,97

u..?lu

20,180

10,000

0,300
2,850
3,500
9,500
22,200
102,000
N/TI

277

440,000

¢.000
N/A
N/A
NAD
N/A

_SBRCE . oSN
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FIRE CHARACTERISTICS
Ll
T AT 5 WsCH2
QEBOTY AT 2.9 U/CHR
De00TY AT + Y/CHD
DELTA H AT & U/CH2
DELTA H AT 2.5 W/Cn2
UELTA H AT 1 H#ln2
CHaR YIELD % U7 RENAINING)

SnGKE §& TORICITY
WS AT & /0ds
(08> AT 2.5 dsCH2
0es) AT 1 W/CH2
CO CONCENTRATION AT | W/CH2
CO CONCEnTRATION AT 2.5 W/CA2
0 CONCENTRATION AT 5 W/CNX
ALCCS0)  {AG/LITER)

OTHER
WEIGHT (KG)
RAL AATERTAL #/LE
EST, FAERICATION COSTS ($)
PEEL STRENGTH (CH.RG)
ELGHOATION (X%)
NEHK
EASE OF MAINTENANANCE INDEX

CONE
9300
B/L

4

Ll A
o D 22
e e e @ s
N -~
(e B e

U il £ S B < T A &)

S B 1 —
=
< e

—_— .
oo Col v 0O —

s o e

0. 200
NCLOG
2.500

6,800

0.90%
N/DI
0.000
H/A
HiR
Nfﬁ
N7A

COnE
9101
ALT

v v .

$3,500
0. 152
0,574
1,049
29,239
36,899
70.319

§.800

V.30
1.800
3800
7.209
14,800
70,600
N/

0,905
N/T
0,000
N/A
N/W
N/D
N/ A

COnE
6401
kL

-

25.900
0,080
0195
0.2

10,3520

54,389

74,339

VY]

3
< L

e

T

NeT
N/ T
N/Ti
N/ T
N/ Tl
NS
ND

0,108
7.000
0.000
N/ A
7.090
N/l
NAD

CUDE
ga0t
E/L

-

99700
0. 080
0.195
Q. 270
13,680
70,899
94,630
37,000

NI
N/
NAT
N/
N
N T
N/

Q. 070
7.000
0.009
N/A
14,200
N/D
N

et e L e

Lumh&Aw_um‘
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DECORATIVE PANEL MATERIALS

SANDWICH CONFIGURATION:

FILM CONFIGURATION:

o e i il

. 55

NO. 4
NO. 4

POLYMIDE

CLEAR PVF TEDLAR
ACRYLIC INK
WHITE PC

S

M.;émm_ ——



- W‘W“‘v'}?ﬂi

COME
NO.  OEARRIC AnHF

FACE SHEET

... i

BASEL TNE~
1030 FOLYMIDE

BOND PLY

o o o

HASELINE~
2030 POLYHIDE

AIHESIVE

- - - - o

BASELINE~
3030 POLYIMILE

HONEYCOHE

—— v g by o

BASELTHE-

TEATE NAHE

T e 20 ded e e b

UUPONT PYRALIN 3002

DUFONT PYRALIN 3002

AHCYANAAID BRI

4031 POLYIMITE/POLYAHNOHEX 4 JFPCF{0.125 IN CELL)

ALTERHATESR-

4030 FOLTIMIGE/FIRLRGALSFCF (0.1875 IN CELL)

FOAn

oo

FASELTHE~
9200

FROTECTIVE FILH

A 0 P, W 104 e ot o

BASELINE-
5400

LECORATIVE THNK

- - 20 o qay it

BASECTINE-
7500

SURSTRATE FILM

i o o o e S0 B i S .

BASELINE~
8600

56

PI/FU 2PCF

CLEAR PVF TELLAR

ACRYLIC INK

WHITE PC

[ N T R T
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FIRE CHARACTERISTICS

LG0T

QEIOT) AT 5 W/CH2

Q{IOT) AT 2.8 U/Cn2

aenoT) AT 1 WsTA2

LELTA H AT § W/CA2

DELTA H AT 2.5 W/CH2

DELTA H AT 1 H/CH2

CHAR YIELD % WT REAAINING)

SHOKE & TOXICITY

{8 AT & W/CHY/

I{8) AT 2.5 U/CHM2

0is) AT 1 W/CH2

CO CONCENTRATION AT 1 W/CH?
CO COHCENTRATION AT 2.5 W/CH2
O CONCENTRATION AT & W/CH2
ALC(S0) (HG/LITER)

WEIGHT (KQy

RAU HATERIAL #/LK

EST. FABRICATIOH COGTS (%)
FEEL STRENGTH (CH.KEG)
ELONGATION (%)

WEAR

EASE OF MAINTENANANCE INDEX

57

COnE
1030
k/L

- -

100,000
0.043
0,043
0. 185
10,380
11,210
14,050

846.900

0,000
0.120
0.930
13,530
17.399
36.970
N/TH

0.985
WA
0,000
N7®
NAA
wen
N/

COLE
2039

B/L

71,499
0.0s8
0.008
0.259

14.290

17,590

22,000

75,909

0.009
0.120
0.930
13.53¢0
17.370
36.970
N/TI

0.98%
NAT
0,000
14.500
NZA
N/ T
N/A

COUE
3030
R/L

- - 100

45,800
0,076
0,076
0.291

18,260

19.720

24,460

73,900

0,000
0,069
0,449
6,770
8.470
18.480
N/T

0.493
NATI
0.000
N/A
N/ A
i/
N/A

COUE
4031
E/L

o g

3

< B
[ 3% 08 0% 3N 2% §
<

RS Bt |
< S T

(8

1.035
45,030
70200
87.800
10.000

s

0,000
0,100
0,900
12,909
16.500
39.100
N/ T

0.934
N/Ti
0,0
N/A
/A
NATI
N/W

Nl Lo
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IKE CHARACTERISTICS

141

QEOoT) AT 5 W/CH2

QUIOT) AT 2.% YsCn2

GenGT) AT 1 UsCAl

LELTA H AT § U/CHZ

RELTA H AT 2.9 W/CH2

UELTA H AT 1 U/CH2

CHAR YIELD (% WT REAAINING)

oy
=
=y
i
—t

UxXICITY

W5 AT 5 W/CH2/

M8y AT 2.5 W/(n2

nisy AT 1 U/Cna

0 CONCENTRATION AT 1 W/CA2
Lo CONCEMTRATION AT 2.9 W/CH2
CQ CONCENTRATION AT 5 W/CN?
ALC{ED)  (RG/LITER)

UTHER

WETOHT (K3

RAV HATERIAL ¢-/LE

EST. FABRICATIZo COSTS (%)
FEEL STRENGTH +{d.KG)
ELOHOATION 1%

NEAR

EASE OF HAINTE~ANANCE INDEX

fone
4030
ALT

o -

58.900

279
0.370
0.435
65,030
70,200
a7 .80
446,390

0. 000
0. 100
0,100
9.500
N/T

14,290
N/D

0.467
N/D
0.000
N/A
N/A
N/T
N/A

COuE
5200
k/L

——t— > -

-ll
N

L 3% §

S BRes R et N
-

.
Q O~ T 2
(7Y IR Sa B =)
“f O <

85.000
139,070
395,330

3,709

0.009
5,900
sl
0.000
21.B800
73.000
N/T

1.902
N/T
0,000
N/i
N/ A
N/T
N/A

8800
B/L

o v an "

1
cone 1

39,000
0050
0,83
0,405
15,770
gl.540
111,490
29,000

N/T
NI
[{¥a(
N/T
N/T
HAT
N/TH

|
|
0.344 . 1
NsT ;
0,000 |
N/ |
14,000 i
N/

N/TH

. . .
N e



SEATS:

R A D R

DECORATIVE FABRIC
SLIP SHEET

FIRE BLOCKING LAYER
REINFORCEMENT
CUSHIONING

59

AN




-y

L

COnE
NO. OENERIC HAHE TRATEE NAAE

LEE X3 - e e W 0 e e EE

DECORATIVE FABRIC

- bk e o P e 2 e Y . WY 4 g

BASELINE-
1104 QOOL/ZANIDE §77427-112
90% WOOL,107% NYLON

ALTERNATES~
1109 AHIDE

HIOT AATOE~TMIDE/ZWGOL BLEAT 20787
32.9% KRERAEL,47.5% WOUL
P1I02 COTTiN
100% COTTON ODUBLE KWIT
1103 ARAHTD
100% HOMEY DENSITY
1105 NOVOLOID/ARAMIT
a0 RYNOL, 507 NONEX
1106 AWIUE/CHLOROPRENE

HYLON GOLD WITH VONARH3 FOAM BACKING

1107 URETHANE/ANIDE

--------

COLLINSSAIKRHAN

H.LELIEVRE

URETHANE ELASTOMER COATED ON NYLOW FABRIC

SLIF SHEET

P

ALTERHATES-
2214 ARARID
HOHREX III FAERIC




FIRE BLUCKING LATER

nnnnnnnn LT T YT

ALTERNATES -
3200 HOVOLOIR

100% RYNOL STWILL WEAVE)
HOVOLOIII/ARARID
79% RKYHOL,30% NOMEX(PERM FRESS FINISH) 2006/h2

3202 NOYOLOTI/ARAATD

0% KYNOL,30% HOAEX (PERN FRESS FINISH) 1596/M2
HOVOLOID

100% KYNOL BATTING ON POLYESTER SCRI® NEEDLF PUNCH
IHINAZOLE

PEI FABRIC §& UNSTABILIZED TUILL
IHIDAZOLE

PRI § WATTING NATURAL UNSTARILIZED FROA STAFLE
IRIIMZOLE

BLACK COLORED BATTING

3207 NOVOLOLIL FIBER BATTING

REdAY SFUN BONDED POLYESTER Fak HEEDLED W/ 100X KYNOL

3208 POLYCHLOROFRENE VONAR NO LT

156 CH NEOPRFNE FOAM WITH COTTON SCRIN
FOLYCHLOROPREINE VONAR NO.2

»317CH NEOFRENE FOAN WITH COTTON SCRIi
FOLYCHLORDFRENE VONAR HD.3

A75CH HEOPRENE FOAH WITH COTTON SCRId

? UWURETTE UFHOLSTERY

A TIE-Ti LK
KERMEL FABRIC

3219 400-11 FIRE-SAFE FROD

0.4 0Z/YD2 DURETTE BATTING




REINFORCEHENT
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ALTERNATES=
4213 SILTCONE
STLTCONE RUEBER
4214 ARANTD
HOMEX 111 FABRIC

4217 400~¢ FIRE=SAFE PROD

4.4 UZ/7D2 DURETTE DUCK

CUSHIGNING

. g - 108 Lt

BASELTHIE~
5302 URETHinl
FOLYURETHANE FOAN,FLEXTDLE

ALTEKHATES~

5300 GLASS FO 215 EXP RUBBERSPLAST

GLASE FIRER BIOCK CUSHION EDGE GRAIN ELOCHING
5301 POLPHOSFHAZEME

AP PROGFHAZENE OPEN CELL FOAH
5303 SILINONE

STLICOHE RUBBER SPONGE

G304 STLICIIE 1A1R3-1 NOSITES RUERER

SILICONE RUBKER SFONGE 11.8 LB/F3
5305 SILICOHE
SILICONE RUBBER SFOHGE

3306 H=450 ER CARPENTER

UKETHANE FOAN .036G/CC
G307 HLi-7-77 TOYAT

HEOFRENE FOAA,OFEd CELL

5309 IFRol8E RIRKILL RUFBER

STLICONE SPONGE 9.4 LE/FT3
G310 L5 FORAULA T TOrAD
HEOFRENE FOAN 7.5PLF

62




FIRE CHARACTERISTICS
PIi.L TEST (CH)

TIME 70 IGNITION (5EC)
FLARE SFREADC(NR/S) AT Z.5 W/CHD
FLANE SFREAD(An/S) AT 3.5 U/0a2
FLAHE SFREAIAH/S) AT § U/(CA2
FAR 75,RG3ILK) TIHE (SED)

FAR D9,853(%) LENGTH (L)

FaR 25.883(K) DRTF (YES/ND)
FIED TEAP AT 18T FLASH (L)

HEAT RELEASE (kW/n2) 2.5 W/Cnl
HEAT RELEASE (KU/n7) 3.3 W/Cnl
HEAT RELEASE (KUW/HZ) O U/Cn2

SHOKE & TONICITY

NES ~ FLARTNG 90 SEC

NES = FLAMIHG 4 HIN

kS = HON FLAAING Q0 SEC
WHG =~ (0N FLAdING 4 HIA
TIRE TO INCAPACITATION (HIM)
TTHE TO DEATH (HIND

TIRE TO V8T SnUEE (HIN)

UENSITY <GSR OR 013D
SARPLE WEIGHT (GRAAS)
AYAILIRILITY OF COLORS
CCOLORFAST

COBFRESSTOA (%)
INIEATATION/DEFLETTION (CH)
AKRASTON 0. OF LYCLES)
TEAR  (KG)

TENSILE STRENGTH (kG)

EST. FARRICATION COSTS (%)
RAV HATERIAL /LK
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COnE
1104
E/L

0,000
4,900
3,000
$,000
&, 100
1,000
2,300
NO
275,000
163,000
159,000
160,000

64,000
137,000
28,000
73,000
0.830
2.5%0
0,300

457,000
10,500
YES
EACELLENT
N/ A
Hif
790,000
6,400
N/l
n/n
N/l

CODE
109
ALT

- o

§.900
22,000
2,700
19,009
poamn
3,900
2,890
YES
570,000
199,000
180,000
181,900

149,000
33.000
4,000
1r, Q00
2,8%0
4,009
0.800

369,009
?.05¢
YES

ELCELLEAT
HiA
/N
FAT
4,409
NATH
N/
NATI

ChpE
Fiol
ALT

-

0,009
5,000
12,000
7.000
2.000
0,000
4,599
H1]
NO FLASH
65 200
492,900
130,900

21,000
37,009
21,900
36,900
I, 400
31730
0.400

390,000
6,760
TES

EXCELLENT
HZA
N7
A
4,009
7T
N
N/ T

COLE
1192
AT

LR L

N/ T
N/ T
N/Ti
N/ T
Y4
0,009
4,500
1]
NO FLASH
/T
N/
N/l

.00
13,000
40,909
A1,000

N/

0/

N/B

335,000
fH/h
TES
FAIR
H70
/A

756,000
6,409
H/I
N/ Tl
N/TI



FIRE CHARACTERISTICS
FILL TEST «Ci)
TIHE TO IOGHITION (SEL?
FLANE BPREAD(HH/S) AT 2.5 U/Cu2
FLAMF SPREAL(HA/S) AT 3,5 W/CH2
FLARE SFREAL{HNZS) AT 5§ W/CH2
FAR 25.853(k) TInF (SEC)
FAR 25,8530k LENGTH (CHy

FAR 2585830100 uRIr (1E57HD)
PYRD TEHE AT 18T FuLafk (O

HEAT RCLERSE (ru/Hd) 2.5 U/Cnx
HEAT RELFASF (KU/H2) 3.5 W/GH2
HEAT RELEASE (RW/H2) 5 W/CLH2

SHOKE & TOX1C1TY
NES « FLad il 90 SEC
xS = FLAKIAG 4 HId
Nk o~ HOH FLaninh 90 &EC
HESE = JOH FLARIHG 4 dIN
FinE T0 TOrARATITATION (HId)
TTHE TO DEATH <(HINWD
TIKE TO 18T SHOKE (eIt

OTHER
DENSTTY (B/d2 GR 6/H3)
SHAFLE WEIGHT (GRANS)
nYATLIRILITY OF COLORS
COLORFAST
LONFRESSION i)
INDENTATIOR/UEFLECTION (Cr)
AKRASION (HO, OF CYCLES)
TERR  (RO)

TENSILE STRENGTH (KG)

RST. FAFRICATTION COSTS (4)
kAU HATERIAL $/LB

CoTE
1103
ALT

el g

0,089
5,000
0,099
6,000
5,000
0,000
2,800
Hi

HO FLASH

22,800

49,300
92,700

6,000
2,000
20000
3,000
n,a2a
KPR IY
0.709

311,000

64

74900
o
FOOR
N/
N/A
N/ T
6,400
H/n
N/D
H/D

COLE
1105
ALT

1,279
10.0090
3.800
3,500
3,099
0.900
2,300
Y

810,999
01,900
76,700
84,509

11,000
19,009
2,000
6,ﬁﬁﬁ
1,740
g5
0,509

319,900
Fo 300
1E8
FOOR
HZA
N/ R
N/T
4,400
N/D
N/
e

COnE
1106
ALT

NI
H/u
N/T
NZD
N
282,000
10,300
N
W/l
N/D
N/D
N/ Qi

W
NAT
o7
N/l
N/U
N/
nN/D

367,900
il
]
GO
H7A
N/W
N/l
6.400
N/T
AL
N/l

COLE
107
ALY

- -

2,540
4,909
6,000
6,000
6,000
0,000
4.900
TES
459,000
12,200
70,100
0,200

30,000
4&-000
17,900
43,009
1,830
3,499
0,500

385,000
6,800
NG
Ganm
H/A
N/
P (
2,509
H/Q
NfD
N




FIRE CHARACTERISTICS
FTLL TEST (0D

FTHE T0O TOAITION (SEC)
FLARE SPREADCHN/S) wf 2,5 U/CH2
VLANE SFREAD(AA/S) AT 3,5 W/CH2
FUARE SPREANMHA/S) AT U W/CH2
Fak 26,853(k) TIAE {SEC)
Far 4,353 (k) LEAGTH Of)

Fuf 2%, 853k RRIP (YES/0D)
FYRD TENP AT IS8T FLASH C)

HENT RELEwBE (KUedZ) 2,0 H/0d2
HEAT RELEASE ihUandY 3.5 W/CGn2
HEAT RELEnBE (nwsni) 5 W/CH2

Gulhe & TOXICITY
kS = FLanldal 90 SEC
{HkS = FLAATHG 4 nld
MES - NOHN FLAMINR 90 &Ff
HES =~ A0d FLanind 4 dIN
TIAE 7O INCAFACITATIUN (nlIf)
TIHE TO DEATH (dIN)
TIKE TO 18T SA0KE (AIN)

(ITHER
FEASTIY (6782 GR G/7HS)
SAHFLE NEIOHT ¢GRANSY
AVATLIRIVITY OF COLORS
COLORFAST

COMFRESSION (%)
[NUENTATION/UEFLECTION (CH)
ARRASION (10, OF CYCLESY
TEAR  {LD)

TENSILE STRENGTH (K{)
F&T., FARRICATION COSTR 4
RAW HAATERIAL +/LB

65

SNGID SR PRI R o

Lotk
2214
ALT

-

40,400
4,900
6,000
6'000
6,009
2,009
2,70

Ho
HO FLASH

a1, 300

71,600

73,300

.00
16,090
Fo0n0
5,000
0,980
2.630
0,300

qEQ 000

b1V
HO
N/A
N/A
N/A
NG

5. 400
oY
N/
w70

(RTFU
32900
ALT

sy i

N/D
‘3,?00
0,900
8,600
6,000
N

N/

Nf
BuO.O0)
A3, 600
34,8500
57.700

W/
A
f/n
Fat
N/ T
N/T
0,600

244,009
3,800
NO
/A
H/A
N/ A
f/h
3,080
[
(FA(
N/ Tt

ConE
3201
ALT

N/T
25,000
3,690
7.000
8,600
NPT
NATH
NG
750,000
74,350
A7,900
65,590

LR(
N7Tt
N/
NATI
Hid
/@
0,800

200,000

4,909
NO
H/A
N/R
Nt
N/ T

3. 189
Ta(l
N/ T
H/T

CUlE
3202
ALT

LY 13

N/

4,900
0. 400
PR

8,000

teft

NAT

N
940-&00
43,600
34,800
97,7200

H/1
TR
N/l
AT
N/D
N/
0,709

159,009

3,800
ND
N/
/A
NIA
H/u

2,760
1¥a0
N/D
H/l

b B4 L
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FIBE BH&RACTERISTICS
PlLL TES' (Cﬁ)

TIHE TO IGHITION (SEC)
FLARE SFREAI(HA/52 AT 2.5 W/CH2
FLAME SPREAD(NA/S) AT 3.9 W/CH2
FLAKE SFREAD(MN/SY AT & W/CH2
FAR 25,853(B) TInE (SED)
FAR 25.853(K) LENGTH (Ci)
FAR 25.853(F) DRIF (TES/NO)
PYRD TERP AT 18T FLASH (C)
HEAT RELEASE (KW/MZ2) 2.3 W/CiH2
HEAT RELEASE {(RU/H2) 3.5 W/CH2
HEAT ReLEABE (KW/#2) § W/CHz

SM0KE & TOXICITY

W e 2em b oo b S Vo S S8 o O e B

WRE ~ FLAHTNG 90 SEC
NES - FLAAHING 4 HId

NES - HOA FLARING 99 SEC
NES - 0N FLARING 4 HIN

TIHE TO IdCAPACTITATION (HIN)
TIHE TO DEATH (HIN)
TINE TO 187 SHOKE (HIW)

OTHER
DENSITY {(G/#? N¢ G/H3)
GARFLE WEIGHT (GRAMS)
AVAILIBILITY OF COLORS
COLORFAST
CORPRESSION (%)
THIENTATION/DEFLECTION (CH)
ARRASION (N0, OF CYCLES)
TEAR  (KG)
TENSILE STRENGTH (KG)

EST. FABRICATION COSTS (4)
RAN MATERIAL $/LE

66

Code
3203
ALT

- - - -

0,900
25,090
3.600
7.000
8,600
0,000
2.500
N
40,000
J4.700
47,709
$5.500

11,000
16,000
4,000
§.000
3.480
4,550
1,100

213,000

4,700
NO
N/&
N/A
N/ A
N/
3.140
N/T
N/Ti
1,000

CoOnE
3704
ALT

- -

N/ D
NO FLAHE
0,900
0,000
0,000
N/D
N/ D
HO
940,000
31,600
43,1090
95,700

NI
N/
NI
n/I
AT
N/
§.000

273,000

4.000
18]
N/A
N/&
N/A
N/l
N/TH
N/l
N/Th
N/l

COLE
3205
ALT

- -

N/ T
NO FLAHE
0,000
U, 000
G000
N/
N/T
o
960,090
13.900
7400
12.900

N/TI
N/ T
N/T
N/T
N/
f/ T

0.200

118,200

2,430
NO
N/ A
N/A
N7A
N/

) .4460
N/T
N/
N/D

CODE
3298
ALT

b pr 2 .

0,800
N/TI
N/l
s n
N/
0.000
1,700
NO
/T
NI
N/ T
N/ T

1,000
0,000
0,000
2,000
0, 200
0,319
N/ T

142,400
8.900
ND
N/A
/R
H/A

. N/D
1,010
N/
N/Ti
N/TI

e
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FIRE CHARACTERISTICS
FILL TEST {Cif)
TIHE 70 IGHITION (SEC)
FLAME SFREADINN/S) AT 2.5 U/Ch2
FLAHE SFREAICHN/S) AT 7,5 U/CHR
FLANE SFREATICHH/S) AT 4 W/Cn2
FAR 25.853(K) 1iad (SEC)
FAR 25.,853(K) LENGTH (Ci)
FAR CE.893(K) BRIF (VES/NO)
FYRD TEAF AT 157 FLASH (L)
HEAT RELEASE {hU/H2) 2.5 U/CH2
HEAT RELEASE (Ku/M2) 3.5 W/CH2
HEAT RELEASE (KW/H2) S W/CH2

SHOKE & TUXNICITY
Ni#§ = LAREND 90 SEC
HES ~ FLAHIAG 4 HIN
jJBS - HON FLAMIHG 90 SEC
rkS - NON FLAHING 4 HINW
TIHE TO INCAPACITATION (HIN)
TIME TO DEATH (HIN)
TIHE 70 157 SHAQOKE (HAIN)

OTHER
UEHSITY (G6/M2 QR G/HT)
SAMNPLE WEIGHT (ORAMS)Y
AVAILIBRILITY UF COLORS
COLORFAST
COAFRESSTON (X)
INDENTATION/REFLECTINN (CH)
ARRASTON (NO. OF CYCLES)
TEAR  {KD)
TENSILE STRENGTH (KO)

EST. FABRICATION COSTS (%)
RAU HATERIAL $/LB

67

r.OTE
3207
ALT

- e -

0.000
N/TI
N/T
N/
N/T
0. 000
2,300
NOD
N/TI
N/l
N/
N/

3.000
3,000
2,000
g.000
3.590
4.400
N/Ti

95,000
N/T
Ho
N7 f
/A
N/A
N/Ti
b.190
N/D
N/Ti
N/D

NO

4

Cone
3209
ALT

- - -

NATI
7,909
0,000
0,000
0.900
0.(00
2.600

1]
FLASH
S8.500
Y1409
17.200

30,009
43,300
22,000
34,000
Jo.540
21.050

0.500

25,000
[D,500
]
N/A
BAA
N/A
RN (
N/
NS
N/T
N/TH

cane
3209
ALT

) -

N/D
Ml
N/ T
N/TH
N/
G.900
2,900
Ho
N/ T
N/ T
N/l
N/D

45,000
F8.000
30,000
57,009
N/ T
N/
N

723,000
/T
NO
SR
NA
/0
N/Di
N/ G
N/D
N/TI
N/

0.900
0.000
1,700
1]
N/TH
B2.700
76,700
74,890

70,000
136,000
40,000
28.000
10.990
LIVED
0.509

954,000

22,700

P LX)

Mo
N/A
N/A
N/#
N/l
W/l
N/ T
N/ T
N/TI
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TR ey e

CORE
3212
ALT
FIRE CHARACTERISTICS
PILL TEST (Ci) 19,200
TINE TO TGNITION (BETY 4,900
FLARE SPREAD(AN/S) AT 2.5 W/CH2 0.000
FLAHE SPREAIHH/S) AT 3.5 W/CH2 0.000
FLANE SPREAD{HH/5) AT § W/CH2 4.000
FAR 29.853(K) TIHE (SECH 0.000
FAR 25.853(F) LENOTH (CN) 1,300
FAR 25.853(F) IRIF (YES/ND) HO
PYRG TEAP AT 18T FLASH (C) ND FLASH
HEAT RELEABE (KW/H2) 2.5 W/CHR 70,700
HEAT RELEASE (RW/H2) 3.5 W/CH2 44.400
HEAT RELEASE (KW/N2) G W/CH2 N/
SHOKE §& TOXICITY
NES ~ FLOHING 90 SEC 8.000

NRS « FLARING 4 HIN |

§.000

NES = NON FLAAING 90 SEC 0.000
NES - HOR FLAAIRG 4 AIN 3,000
TInE TO INCAPACITATION (AIN) 0.710
TINE TO DEATH (HIN) 1.2
TINE VO 157 SadKE (AIN) 0.700
OTHER
DENSTTY (6/d2 OR G/763) 322,000
SANFLE WETOHT (GRANS) 7,700
AVAILTEILTITY OF COLORS NO
COLORFAST N/A
CONPRESSTON (X) . N/A
INTENTATION/DEFLECTION (CH) N/&
AKRASTON (NO. OF CYCLES) H/T
TEAR  (KG) 4,400
TENSILE STREAGTH (KG) N/
RET. FARRICATION COSTS (%) N/Ti
KAN HATERIAL #/LR N/D

ConE
32185
ALT

-

N/TI
17,000
4.000
4,000
4,000
1,900
2.200

N
910.000
40.300
60,400
66,9590

000
L0909
009
000
509
290
0,300

13— O Ll O O

250,000

6.200
NO
N/A
N/A
N/A
N/ T

4. 400
/D
Tra
N

CODE
3218
ALT

- -

N/T
49,000
0.000
0,000
0.000
0,000
0,400

ND
NO FLASH
71,7200
34,900
77,409

§.000
11,900
0.000
P 900
0.800
o490
0.400

W0
g.0970
NO
N/ A
N/
N/A
N/
NAT
N/
N/ T
N/T

CODE
4213
ALT

Ty

0,009
N/D
N/Tt
N/Ti
N/D
0.000
0,100
NO
N/TI
N/D
NZT
N/ T

7.000
26,000
0.00¢
11.900
N/TH
N/D
N/TI

514,000

N
N
N/A
N/4
N/A
N/TH
N/ T
Hel
M/ T
N/T




W o e n e

FIRE CHARQCTERISTICS
FILYL TEST (CM)

TIHE TO IGNITION (SEC)
FLARE SFREAD(HH/S) AT 2.5 W/CHZ
FLAKE SPREADCHH/SY AT 3.5 U/CA2
FLANE SFREADNAM/S AT 5 U/CH2
FAR 25.853(K) TIHE (SEQ)
FAR 25.853(FK) LENGTH (CH)
FAR ku.943(9) IRTF (YES/NO)
PYRD TEHF AT 15T FLASH (C)

HEAT RELEASE (KH/il) 2.5 W/CHD
HEAT RELEASE (KU/M2) 3.5 W/CH2
HEAT RELEASE (KW/M2) § W/CH2

SHOKE § TOXICITY
WES =~ FLARTHG %0 SEC
WES - FLAMING 4 HIW
HBS - NOd FLAMING 90 SEC
HBS - HON FLAHING 4 HIN
TIAE TO INCAFACITATION (HIN)
TINE TO DEATH (HIND
TINE TO IST SHOUKE (AIN)

OTHER
DENSITY ¢0/n2 Ok [/703)
SANFLE WEIGHT (GRAn&GY
AYATLTRILITY OF COLORS
GCOLORFAST

CORFRESSION %)
INDENTATION/MEFLECTION (CH)
ABRASTON (NO. OF CYCLES)
TEAR  (KG)

TENSILE STREHGTH (KG)

FS8T. FAERRICATION COSTS (¢)
RAW MATERIAL $/LK

,,}}T

COnE
4214
ALT

- e

40, 600
4,900
6.000
6,000
6,000
2,000
2.700

N
NG FLASH

21.300

71,600

73,300

8,000
16,0030
.000
9000
{.980
2.630
0.300

254 00

&, 100
NU
Nk
N/A
H/A
N/l

9.400
N/T
NI
N/Ti

G e s s 2 ot i s KL

Cope
4217
ALT

N/D
N/T
N/1
H/T
7.509
N/
M/
il
N/D
19,609

38.600
36.500

N/T
NATI
N/T
N/T
0.750
lu.l

N/TH

N/
N/t

no
N/A
N7A
N/A
N/ T
NAT
N/ Tl
N/
N/

CODE
5302
B/L

- -

N/
N/ T
N/T
N/l
H/T
/T
N/Ti

NO
N/
N/D
W/ T
N/ T

N/TH
N/ T
N/ T
NAT
N
N/Ti
N/

0,200
N/TI
ND
N/ A
0,320
/T
N/ T
N/ T
3.600
N/ T
N/TI

CODE
5300
ALY

-

N/A
N/Ti
0.000
0,900
0,000
0,000
0.100
NO

NO FLASH
35,190
24,600

N/TI

4,900
6,000
5,000
8,000
N/TI

N/T

0.800

N.04%
N/TI
NO
N/
N/l
2.100
N/ T
WA
N/TI
N/ TH
N/TH

oML




FIRE CHARACTERISTICS
PIRL TEST {(CH)
TIHE 70 IGNITION (SEC)
FLARE SPREAL(AH/S) AT 2.5 W/CN2
FLAME SFREAD{HH/S) AT 3.5 U/CH2
FLARE SFREALCHH/S) AT § W/CM2
FAR 25.853(K) TIHE (SED)
FAR 25.853(k) LENGTH (CH)
FAR 25.833(K) DRIF (YES/NO)
PYRO TEHP AT I5T FLASH (C)
HEAT RELEASE (KW/#2) 2.0 M/Cd2
HEAT RELEASE (KN/HZ) 3.0 W/TW2
HEAT RELEASE (KW/H2) 5 W/Ci2

SA0KE & TOXICITY
NKE - FLANING 70 SEC
NES - FLAHING 4 HIN
NES ~ NON FLAHING §0 SEC
NES - NON FLARING 4 HIN
TIAE 7O INCAFACITATION (AIN)
TIHE TO LEATH (HIN)
TIME TO 167 SrOKE (HIN)

TENSITY (6/H2 OR G/M3)
SANFLE WEIGHT (GRAHNS)
AVAILIBILITY OF COLORS
COLORFAST

COHFRESSION (%)
INUENTATION/DEFLECTION (TH)
AKRASION (NO. OF CYCLES)
TEAR  (KG)

TENSILE STRENGTH (KG)

EST. FABRICATION COSTS (%)
Ral HATERIAL $/LE

CODE
5301
ALT

-

H/A
10,000
1,400
3.000
5,000
0.000
0.890

NO
NO FLASH
226.000
492,900
412,000

43,000
8%.000
i4.000
113,000
3,900
26,500
0.200

0.140
$4.000
ND
N/A
N/
N/ T
N/TI
N/l
N/T
/0
H/h

Coni
G303
ALT

- o 2o

/A
8.90990
2,304
19,000
20,000
3.000
0.700

N0
825.900
304,000
530,009
473,000

31.000
47,000
47,000
163,000
b.740
7,090
0.500

0,150
64.500
ND
N/&
0.194
N
N/
N/
N/TI
N/ D
N/l

ConE
8304
ALT

- .

/A
10,000
5,509
6.000
6.000
0.000
1.500

NO
ND FLASH
819,500
468.500
896,700

51,000
115,000
42,000
118,000
5.810
§.340
1,200

0.1%4
80,500
N
N/A
0.300
N/ T
N/T
N/ T
N/ D
nN/T
N/T

CODE
w30%

ALT

N/A
7.000
1.900
3.100
3.800
90.000
0.800

NG
930.0%0
525,000
931,000
871,000

54,900
140,000
2,500
IF. 000
4,770
5.000
0.800

0.210

70.009
ND
NZA
A/l
N/T
N/
N/D
N0
N/T
N/

e S e e



fIRE LHHRACTERIQTICS
PILL TEST (M)

TTHE TO IGNITION (SEC)
FLARE SPREADVHA/ZS) AT 2.% W/(n2
FLARE SPREALCAM/S) AT 3.5 W/CHZ
FLAME SPREADCHH/S) AT S U/CH?2
FAR uu.8u3!B) TINE (SEC)
FAR 25.853(R) LENGTH {CH)
FAR 25.853(&) [IRIP {YEB/ND)
FiRQ TEnP AT 15T FLASH (C)
HEAT RELEASE (RW/A42) 2.0 W/CH2
HEAT RELEASE (KU/7d2) 3.5 U/CH2
HEAT RELEASE (KY/H2) 5 N/CN2

SﬂUhE & TUAIC[TY
NES - FLAMING 90 SEC
NES = FLAMING 4 HIN
NES = NON FLAhING 90 SEC
ith§ - NON FLANING 4 HIW
[THE T0 INCAFACITATION {HIN)
TIHE TO DEATH (AIN)
TIME TO IST SHOKE (MIN)

-

UENRITT (67t OF G6/KH3)
SARPLE WEIGHT (GEAAS)
AVATLIERILITY OF COLORS
COLORFAST

COAPRESSION (%)
INDENTATIUN/UEFLECTION {CH)
ARRASION (NO. OF CYFLES)
TEAR  (KG?

TENSILE STRENGTH (KG)

55T, FARRICATION COSTS ($)
RANW HATERTAL #/LE

71

COIE
53064
ALT

. -

N/7A
4,000
3.000
0.000
4.000
1,000
2.800

NOD
500,000
213,800
169,800
115.900

A7 .000
37.000
51.000
134,000
1,950
3. 180
1.000

0,039
9.000
no
Nk
N/
j0.200
NATI
N/TH
0,450
H/n
n/h

CODE
5307
ALT

-

N/A
4,900
0,000
0,000
6,900
0.900
1,000
N
715,000
7. 200
Id*.oUO
{38,609

B4.009
169,000
45.000
115,000
13,130
23,610
0.400

0.120
2. 300
{0

N/&
0.100
8. 400
NI
0. 469
N/TI
ST
N/ T

L0
G309
ALT

- - -

N/A
4.800
6.000
6,000
6,900
0,000
1.200

N
NG FLASH
188.200
202,000
141,000

122,009
231,000
107,000
122,000
~.u80
9,060
0.800

0,140
35,890
ND
N/A
N/l
N/T
N/TI
N/T
N/ D
/T
YA

-

cone
5310
ALT

N/A
N/TH
N/TI
N/D
N/Ti
N/TH
N/ T
NG
N/0
N/T
N/
N/

N/
N/ T
N/
N/I
N/l
(ITA(
N/ T

N/ D
N/l
Mo
N
N/TH
H/D
N/D
N/
N/D
N/
N/D
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THERMOPLASTIC




T ey

CODE
NO. GENERIC NANE TRADE NANE

WMmme ESREEmeESeREMwEs 02090909000 002020292 2mowwe - - -

THERMOFLASTICS

. - -

PASELINE-
6410 CHLORINATED-PVC

ALTEKNATES-
6411 POLYCARBONATE SL 1000

6412 POLYETHERSULFONE 212 P
6413 POLYPHENYLENE SULFIDE

73
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Cone
4410
B/L

-

THERMAL AND FIRE CHARACTERISTICS

------ LT L L L ]

HEAT DEFLECTION TEMP @ 264 PSI 200.000
HEAT DEFLECTION TENP @ 1820 KPA 84.000

SNOKE DENSITY FLAMING (&NIN) 140,000
T6A C N/D
LINITING OXYGEN INDEX 50,000
ALCS0 AT 700 C MG/LITER N/D
DELTA HEAT 1.0 W/CH2 N/D
2.5 W/CH2 N/D
9.0 W/CH2 ' N/D
VHAR YIELD N/D
abOT AT 1.0 W/CH2 N/D
2,5 N/CH2 N/D
5.0 W/Ch2 N/D
FAR 25.853 N/D
CO AT 1.0 W/CH2 N/D
2.5 W/LN2 N/D
5.0 W/CH2 N/D

MECHANICAL & PHYSICAL

. (o - oy W .

TENSILE STRENGTH (PSI) 5400.000
TENSILE STRENGTH (MPA) 37.200
ELONGATION X OF R.T. 40.000
FLEXURAL STRENGTH (PSI) 10000.000
FLEXURAL STRENGTH (NPA) 48.900
SPECIFIC GRAVITY 1,570
IAPACT STRENGTH, NOTCHED I1Z0D 6.600
INPACT STRENGTH, N H/M: 352.000
NOD OF ELASTICITY (K PSI) 300,000
MOD OF ELASTICITY (HPA) 2070.000
COMFRESSIVE STRENGTH (PST) N/D

COMPRESSIVE STRENGTH (NPA) N/T

VEIGHT N/D

O0THER

ULTRAVIOLET FADE-O-HETER (1 HR) 60.000
SURFACE HONDING ACCEPTANCE 180 10.000
SURFACE BONDING ACCEPTANCE, N/M  1751.000
S0IL & CLEANER RESISTAWCE EXCZLLENT
COST RATING 1,300

74

CODE
6411
ALT

23¢.000
110,000
300.000
N/D
32.000
N/D
N/D
NI
N/D
N/D
N/T
N/D
N/D
N/D
N/D
N/D
N/D

8000.000
55.200
30.000

12000,000
82.700
1.230
2.000
107.000
300.000
2070.000

N/D

N/ D

N/D

60,000
10.000
1751.000
FAIR
1.000

COLE
6412
ALT

390.000
199.000
20,000
440,000
30.000
N/D
N/
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/
N/D

11000.000
75.800
N/D
16000.000
113.000
1.370
1.400
85.400
350.000
2415.000
N/D
NI
N/D

50.000
FOOR
N/D
FAIR
4.000

CODE
6413
ALY

275,000
135.000
100,000
430,000
48,000
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D

9500.000
45.400
1.500
13000.000
88.600
1.300
1.200
64,200
500,000
3550.000
N/D
N/D
N/D

50.000
N/D
N/D
EXCELLENT
2.500
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REVIEW OF BOEING COMMERCIAL AIRPLANE COMPANY'S REPORT
ENTITLED "DEVELOPMENT OF AIRCRAFT LAVATORY COMPARTMENTS
WITH IMPROVED FIRE RESISTANCE CHARACTERISTICS - PHASE II
SANDWICH PANEL RESIN SYSTEM DEVELOPMENT" (FEB 1979)

Included in this section is a discussion of the
"weighted average" technique utilized in the Boeing
report to relate individual material performance
properties to the total panel system performance. A
critique of this technique is provided and other
models or techniques suggested that may be more
appropriate to the situtation.




REVIEW OF BOEING COMMERCIAL AIRPLANE COMFANY'S REPORT ENTITLED
"DEVELOPMENT OF AIRCRAFT LAVATORY COMPARTMENTS WITH IMPROVED
FIRE RESISTANCE CHARACTERISTICS - PHASE 1! - SANDWICH PANEL
RESIN SYSTEM DEVELOPMENT” (FEB 1979):

COMMENTS ON_THE "WEIGHTED AVERAGE" TECHNIQUE USED TO RELATE INDIVIDUAL
MATERIAL PERFORMANCE PROPERTIES TO THE TOTAL PANEL SYSTEM PERFORMANCE

The comments here refer to the procedure used to rank the benefits of various
composite materials in Boeing's Lavatory Panel Study. The document (p. 23)
suggests that the face sheet, adhesive ply, and honeycomb core materials were
based on an ad hoc ranking procedure, which, it can be assumed was a
"weighted average”. A similar ranking procedure was used to select a foam-
fiiled core. A}l rankings were based on test of individual constituents
(e.g., face sheet, adhesive ply, honeycomb core, and foam). These rankings
were used in the selection of the individual pieces that make up a composite
material, and that 13 such composites (or systems) were ultimately formed
and tested. Finally, these 13 systems were ranked using another "weighted
average" technique, or lineay additive utility model.

A Tinear additive utility model has the following form:

m
U (X,) = ?} ajx.'j

J
where,
U = utility or benefit of a system with properties X
X1 = particular attributes or properties of system i (an m-dimensional
vector)
a. = the importance or contribution of attribute j to the utility of a
J systenm
Xi5 = quantitative amount of attribute j possessed by system i

“«
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The 313'5 are usually normalized (although 1t is not required) be defining:

P

Pij
X X muws
1§ 2
1P1;

where,
ij = value of physical attribute i of system 1

In the subject report 1t is assumed that the P1j'5 were obtained from tests
performed in Task 5 and the aj's were solicited from expert opinion.

I. CRITIQUE OF LINEAR ADDITIVE UTILITY MODEL

The Linear additive model (LAUM) 1s a simple form that most people
can relate to and is cognitively pleasing. From the test data presented
in the tables, however, there is no compelling reason to suppose that the
test measures are related to each other by a linear transformation. All
one should really hope to do is find a monotonic ({.e., non-decreasing or
non-increasing) relationship between the controliable physical scale (test
data) and the relevant psychological variable (the subjective value of a
system having that test data). There are major assumptions which support
the use of a LAUM and often the assumptions are not satisfied:

1. Factors are valuewlise ipndependent or that the utility of

the whole equals the sum of utilities of 1ts parts.
Consider an example.

Let U(XJ) = 40, U(Xz) = 30, U(X3) = 20

The expert o« decision maker should perfer using system 1
to any combination of systems 2 and 3 in aircraft use.
This 1s acutally a test of any utility model. But this
becomes a particular problem with LAUM because 1ts use may
suggest:

U(smoke emission) > U(LOI) + U(toxicity)

Some system may burn with 11ttle 0, (it generates its own)
and gives off cyanide gas but with®nc smoke. That is, un-
acceptable values of one or more attributes can be compen-
sated by increases in the value of another. This should
not be acceptable. Boeing, the author of the study,
recognizes this limitation on p. 60.




2, The use of the LAUM requires consistent value Jud?ments about
the levels of any one factor when the levels of all other
factors are held fixed and the judgments must not depend on
the particular fixed levels of the other factors, For example,
the noise level of an afrport may be acceptable 1f the ajrport
is far removed from a residential level. It may be unacceptable
1f 1t 1s adjacent to a residential area.

3, The attributes should be independent measures or contributors
to util1ty. Looking at the data in Tables 81 and 82 suggest
that attributes 2-4 are highly intercorrelated, so too with
attributes 6-9 and 10-12, This will cause a hidden weighting
factor to enter into the total utility. For example, even 1f
the welghting were equal, one unit of smoke emission decrease
would be 3 times as important as one unit of LOI decrease since
smoke emission 1s essentially entered three times (attributes
2-4) and LOI 1s entered only once. If one were to construct a
covarfance matrix of the attribute data and then factor analyze
1t to determine independent (or nearly so) attributes, 1t could
be shown that the same conclusions could be reached by measuring
fewer parameters. For example, the data may show that smoke
emission always occurs with heat release, say. If so, measure
only one of these attributes especially the cheaper one.

IT. OTHER MODELS OR APPROACHES

Ranking procedures ought to involve more subjective input. The
LAUM ought to be modified to:

m

where,
yu = UJ' (X”)

and

u

Vi satisfaction with or utility of system 1 having value X43

i

Us

J utility or psychometric function

For example, 1t seems reasonable that LOI's from 50 on, say, are equally
beneficial, or nearly so. But when an LOI of 21 {s approched, the
penalty ought to be asymptotic. It can be suggested that u(LOI) ought to
be a hyperbola rather than a straight 1ine. In any event, some experts
ought to be polled (and there are numerous procedures for doing this) to

78




determine the utility (or disutility) of various values of an »ttribute,
Furthermore, the experts ought to be pulled in for overall ranking of the
composites. In this way better information can be obtained for the
attribute weights (ad's).

ITI. CONJUNCTIVE MODEL
A conjunctive model is one in which the utility 1s evaluated on the
Teast relevant attribute, For example, an indfvidual must have every
vital organ functioning above a certain level for sustained 11fe. Life or
death depends upon one's worst vital organ. A parabolic conjunctive model
is: .
T, A

u(x) = 3 x J
The highest utility occurs when there are equal amounts of the attributes x,.
This model has the particular property that a low score on any attribute
will severely penalize the utility evaluation. This model would be suited
to ranking the composite systems, since one may have certain minimum
standards on the value of atiributes, less than which one 1s unwilling to
accept. Furthermore, the cost of a false positive (Type II error) in this
situation would be expected to be high, i.e., choosing a composite for air-
craft use that turned out to be a fire safety hazard. As before the xj's
could be replaced by their subjective equivalent y.'s and the aj's could
be derived from an analysis of subjective rankings made of the composites
by an expert.

IV, CONFIGURAL MODEL

When attributes interact and the utility of the value of one
attribute depends upon the value of another, a configural model has often
been used to successfully model such interactions. A common form of the
model 1s:

UKy = ?aj X5 + § kij by X5 X * g kfj 1§k Cig Xj X Xy * et g Xs
which 1s a generalization of the LAUM. There are well-defined procedures
for determining the a's, b's, c's, etc., which are interrelated. This
technique was actually used to Tocate airports around Mexico City by a
group of consultants from MIT. Again the x's could (and should) be replaced

by y's.
79
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CONJOINT ANALYSIS

Conjoing analysis 1is a relatively new concept that has been used
mostly in academia., But it 1s particularly well-suited to problems
where the:

o response variable (utility) 1s often expressed in a judgmental
form

decision choices (stimuli) are multi-attribute in nature
e researcher is often igiforant of not only the partial contribution

that each attribute level of the stimulus makes to the total

psychological response (subjective u’,ility) but also the

appropriate “‘objective" scales by which the attributes themselves

are to be measures (e.g., color of a composite)
Complex, judgmental responses to multi-attribute stimuli can sometimes be
decomposed into partial contributions that are psychophysical (1.e.,
related to physical or other objective changes in a set of control variables.
The technique is concerned with determining the separate psychological
contributions of a set of independent variables to the ordering (ranking,
or mere categorization) of a dependent variable. These partial contributions
and the dependent variable (utility) can be conjointly (simultaneously)
measured at the level of separate interval scales with common unit even
though the responsible variable s (originally) non-numerical.

For example, the expert judge would be required to only rank the
utility of composites Xl’ Xz, « by Xn where each composite 1s represented
by a set of m attributes with specific values (xll’ X125 + + v xlm)' If
X{3 is a continuous variable (e.g., LOI) then a set of discrete values would
have to be chosen which was representative of the attribute range. The
number of tiie discrete values should be small as well as the total number of
attributes m. If every attribute had 2 possible values, there would be
2 possible combinations of attributes or 2™ composites. For modest values
of m the ranking task would become monumental. Even if the number of
possible combinations is large, not every one need be presenied to the
judge; a Latin Square sampling design could be used to select a much
smalier subset for ranking purposes without much loss of information.

Any reasonable functional form can be used for the utility function U(X).
The net result of a ccnjoint analysis would not only obtain numerical
values for the U(X) which are consistent with the rankings given by the
expert, but the psychophysical functions (partial utilities) are also

80
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determined, 1.e., the utility of each attribute taking on a specific

100+

Uti1ity

100
1)

variable would also be determined. A1l of these great things could be
accomplished by using only ranking data provided by an expert.

CONCLUDING OBSERVATIONS

The conjunctive medel would be useful {1f the FAA wants to set a
minimum standard for use of acceptable composites in aircraft. Of course
it wouid be simpler if they would just set minimum acceptable levels of
each important attribute.

The Boeing study determined the utility of composite materials using
physical properties as attributes determined from actual testing. The
testing of the composite constituents (e.g., face sheet, adhesive ply,
etc.) was only to prepare data for use in selecting which constituents
to join to form composites.

It might be beneficial to perform research to enable one to determine
the physical properties of the composite by knowing the physical
pronerties of the constituents. D to

There seem to be some crude attempts at this (e.g., A1 on p. 48,

A8 and A9 on p. 52), but no real logical approach. There would be
tremendous merit to working and solving this problem: If there are m

di fferent face sheets, n adhesive plys, p honeycomb cores, and q core
foams, the results fromm + n + p + g tests could be used to predict the
performance of m x n x p x q composites. Ifm=n=p=q =23, 12 tests
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would cover 81 composites. The savings would be tremendous in terms of
testing time, money, personnel, opportunity cost for the testing
apparatus, not to mention the cost to fabricate the composite samples.

Perhaps with a 1ittle thought on the functional form for a "utility
function", e.g.,

LOI (composite) = f [LOI (face sheet), LOI (adhesive ply), LOI
(honeycomb core), LOI (core foam)]
conjoint analysis could be used to work the problem. This technique
would be especially beneficial since one would most 1ikely not know
the partial contributions of each of the constituents.

b ki) T e o0 kB o R e el it b 35 B
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