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Via US Mail

Office of the Secretary
US Consumer Product Safety Commission
Washington, DC 20207 —_Firms Notthied, /

Comments Processed. A
Petition for an Exemption from Banned Hazardous Substances List -
(Revised resubmzssion of November 29, 2000)
Dear Madam/Sir W

Ths is a petiiion to mitiate Commussion rulemaking pursuant to 16CFR §1500 2
Authority and 1s mn accordance with 15USC§1261(q)(1) It 1s a petition to mtiate
Commuission rulemaking to exempt model rocket propellant devices as described 1n 16
CFR §1500 85(a)(8) so that they may be used to propel mode! rocket vehicles

An exemption 1S necessary because the current exemption in 16 CFR § 1500 85(a)(8) for
model rocket propellant devices only exempts those designed for use mn light-weight,
recoverable, and reflyable model rockets Specifically, an exemption 1s requested to be
added to 16 CFR § 1500 85(a) as follows

{14) Mode! rocket propellant devices {model rocket motors) to propel hghtweight surface
vehicles such as model rocket cars, provided such devices

» Are designed to be igruted electrically from a minimum distance of 15 feet
(4 6 m) away (7%us is consistent with the requirements developed and
promulgated by the Nafional Association of Rocketry i 1ts Model Rockefry
Safety Code for flyable mode! rockets )

¢ Contain no more than 1 1 ounces (30 g) of propellant matenal and preduce no
more than 4 48 pound-seconds (20 Newton-seconds) of total impuise with a
thrust duration not less than 0 050 seconds (The 30-gram linit 1s consistent
with U S Department of Transportation classificanion limiis for Mode! rocker
motors, NA 0323 See 49CFR §172 102(cj(1) Code Special Provisions 31 )

e Are constructed such that all the chemical ingredients are preloaded nto a
cylindrical paper or similarly constructed nonmetailic tube that wiil not
fragment mto sharp, hard pieces

e Are designed so that they wiil not burst under normal conditions of use, are
incapable of spontaneous 1gnition, and do not contain any type of explosive or
pyrotechnic matenal other than a delay and small recovery system activation
charge



tJ

Bear labeling and include nstructions providing adequate warnings and
mstructions for safe use

Comply with the requirements of 16CFR §1500 83 (a)(36)(1-111)

And for surface vehicles such model rocket cars and kats therefore, provided such

dewvices

Are lightweight and constructed mamly of materials such as balsa wood or
plastics that will not fragment into sharp, hard pieces

Are designed so that the engine mount 1s meant to be permanently attached by
the manufacturer to a track or track lime that will provide control of the
vehicle’s direction for the duration of its movement

Are not designed to carry any type of explosive or pyrotechnic maternial other
than the model rocket motor(s) used for pnmary propulsion

Are designed to utilize a braking system such as a parachute or shock-
absorbing stopping mechantsm

Bear labeling and include instructions providing adequate warnings and
instructrons for safe use

Following are explanations of the differences between flyable model rockets and model
rocket surface vehicles and possible safety implications

A flyable model rocket 1s designed so that 1t 1s aecrodynanucally stable
meanng that 1t will have a true and predictable flight pattern It 1s designed to
be guided mto the air, first by a launchuing device, which controls its first few
feet of flight, and then by fins or other aerodynamic device(s) which work to
keep the flying model rocket on 1ts set course

If 1t 1s unstable, its erratic flight takes place in the arr, away from people

A model rocket vehicle 1s designed to travel along the surface of the earth Its
course 1s controlled for the duration of its movement via attachment to a
motor mount attached to a track or tethered track line

Because 11 15 antached to a frack or tethered rrack hne, 1ts course cannot
become erranic. Instructions and the Rocket Car Safety Code will direct
people fo mammtain q specific distance from the wrack

A flyable model rocket 1s constructed with an mtegral mount for the model
rocket propellant device
The mount 15 generally centered in the rocket ta produce a centered force (o
carry the rocker upward.
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¢ A model rocket vehcle 1s constructed without the mount The mount for the
model rocket propellant device 1s a permanent and integral part of the track
The vehicles, which are interchangeable, must be attached to the mount to run
This assures that the vehicles can only be run on the track The mount is
angled to produce a shightly downward thrust to keep the vehicle on the
surface and o prevent damage 1o the track or track line

¢ Both flyable model rockets and model rocket surface vehicles are
propelled with model rocket propeilant devices that are to be 1gmited
electrically and remotely
This protects people from the potential of mjury due to 1gnition and any
potential falure of the model rocket propellant device

e The ejection charge of the model rocket propellant device 1s used to activate
the recovery system of a flyable model rocket or a model rocket vehicle
The recovery system provides for the slow descent of the rocket or activates
the braking system of the rocket vemcle. A model rocket vehicle can be also
be slowed and stopped by other means such as a drag-parachute or shock-
absorbing stopping device attached to the track. These are activated by the
Jorward and controlled course of the veincle Both flyable model rockets and
model rocket veincles are reusable

Engmeenng drawings, specificatnions, bills of matenals, product brochures, packaging
compositions, mstructions and the proposed Estes Rocket Car Safety Code as well as a
video and a marketing study have already been provided As recommended m 16CFR
§1051 5(c)(5) five copies of the latest revisions of all matenals previously provided are
enclosed In addiion, we have obtamed quotations from a testing laboratory for
use/abuse testing of the proposed products and will provide five copies of the summary of
the results as soon as avaiiable

Please advise of additional information that may be required or should you have further
questions We will do our best to provide the materials or responses as quickly as
possible Thank you for your attention angd consideration of our petition

Sincerely,
{7

':':) P “fb]
Barry Tumck,

President
Centun Corporation

—
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95 H Street Penrose, CO 81240 USA
www.estesrockets.com

ELECTRON BEAMMODEL ROCKET LAUNCH CONTROLLER INSTRUCTIONS

ELECTRON BEAN® INSTRUCTIONS DU DISPOSITIF DE COMMANDE DE LANCEMENT
DE LA FUSEE MODELE REDUIT

ANLEITUNG FUR DAS ELE

CTRON BEAM STARTKONTROLLGERAT FUR
MODELLRAKETEN o '

te: Your Electron Beam® Launch Controller may look different from the one pictured, but these Instructions stlll apply.

»te; Les instructions reportées restent valables méma sl 'apparence de votra dispositif de Contréle de Lancement
Elactron Beam® est différante da celle de Fillustration.

wnerkung: Auch wenn ihr Electron Beam® startkontrellgerat von dem abgebildeten abwelcht, gelten diese Anleitungen.

JRYOUR SAFETY

158 nota that the Elactron Beam® Launch
itroller has a safety key When the safsty key 1s
rted into the Electron Beam® Launch Controller,
tivates the launch system that ignites the model
£t's engine To provent potentally serious injury
aurself and othars, always follow thess simple
ty rules.

VEVER connect the Electron Beam®
Aaunch Controller to ari igniter, a fight-ready
ngine or a rocket until you are outside at
1€ launch site prepanng to launch
e Eontirste never nsert the safety
ey Into the Electron Beam® Launch
sontroller while you or any others are near
10 rocket.
1sert the safety key into the Electron Beam®
aunch Controller only when you and all
thers are at least 15 feet (5 meters) away
om the flight-ready rocket.
1 case of misfirs, never approach or allow
ny others to approach the rocket until you
~ve removed the safety key from the
lctron Beam® Launch Controlier and
aited one full minute to be sure the rocket's
ngine is not going to igntte.
temove the safety key from the Electron
eam® Launch Controller immediately
fter each and every focket launch.
way from the launch site, the safety cap
1ay be placed over the end of the launch
»d to protect against injury from the launch
.

TE:

small ight bulb 15 used in the controlior It tells
w1 when tha circurt to your rockat is operabonal
you drop the controller, re-tast it as shown in
ep 2 [f the bulb 15 broken or does not giow,

aase send the controller to Estes  We will repair
replace it for you.

ie¢ Electron Beam® Launch Controller raguires
ur AA alkaline battenes (not included) Only
taline batteries are recormmended Do not mix
1 and naw batterigs or alkaling, standard, and
chargsable batteries in the Elactron Bsam®
wnch Controller.

POUR VOTRE SECURITE

Vaullez terur compte que le dispositif de contréle de
lancemant Electron Beam® disposs d'une clé de
sécunté Si la clé de sécuntd est introduite dans

le dlspositif de contrdle ds lancement Electron
Beam®, le systéme da lancement sera achvé et
allumera le moteur de 1a fuséa moddle rédut Afin
d'dviter tout dommage corporel sérieux qui peuvant
étre occasionné a vous-méme et & d'autres
personnes, suivez toujowrs les régles de sdcurité
suivantes

A. NE JAMAIS raccordez le dispositif de
commande de lancement Electron Beam®
& un allumeur, & un moteur en ordre de vol
ou & une fusée avant d'avolr quitter la zone
oll le lancement est en cours

B. Dans la zone de lancement n'insérez jamals
la clé de sé&cuntd dans le dispositit de contrdle
de lancement Electron Beam® st vous ou
d'autres personnes se trouvent & proximité
de la fusée

C. Introduisez la clé de sécurité dans le disposthf
de contrble Electron Beam® uniquement
lorsque vous et toute autre personne se
trouvent & atl moins cing métres de la fusée
sur le point de décoller.

D. En cas de probldme d'allumags, ne vous
approchez Jamais ou n'autonisez jJamais qui
que ce soit de s'approcher da la fusée avant
d'avorr enlevé la sécunté du dispositif de
controle de lancement Electron Beam® et
attendez au moins une minute pour étre
certam quse le moteur de la fusée n'est pas
sur le pornt de s'allumer

E. Otez immédiatement la clé de sécuntd du
dispositif de contrdle de lancement Electron
Beamf® aprés chaque iancement de la fusée.

F. A distance de |la zone de lancement, I} est
possible de placer le capuchon de sécunté
suf l'extrémité de la tige de lancement de
manitre & éviter qu'slle ne puisse provoquer
des dommages

NOTE:

1. Une petite ampoule est utiisée dans le dispositf
de contréle Cela indique que !e circuit de votre
fuséa est opérationnsl Si vous faites tomber le
dispositif de contréle, verifiez le fonctionnement
comms indiqué & I'étape 2 SiFampouls est brisée
ou ne s'allume pas, retournez le dispositif de
controle & Estss Il vous sera réparé ou remplacé

2. Le dispositif de coniréle Electron Beam® 3 besoin
de 4 prles alkalines AA (non comprises) pour
fonctionner Nous recommandons dutiiser
uniquement des piles alkalines Ne mélangez pas
des piles neuves avec des piles anclennaes, et des
piles alkalines avec des piles ordinarras ou das
piles rechargeables dans le disposiif da contrdle
Elactron Beam®

ZU [HRER SICHERHEIT

Bitte beachten Sig, daB das Electron Beam®
Startkontrollegerat mit einem SlcherheitsschiCissel
ausgestatiet ist. Wird dieser in das Electron Beam®
Startkontrollgerat eingesteckt, aktiert er das
Starisystem, das den Motor der Modellrakete zindst
Urmn sich selbst oder andere vor polentellen
schweren Verletzungen zu schitzen, beachten Sie
stets diese einfachen Sicherheitsrageln.

A. SchheBen Sie das Electron Beam®
Startkontrollgerat NIE an einen Zander,
einen flugberetten Motor oder eine Rakete
an, bevor Ste sich rucht im Freien am
Startplatz bel den Startvorbereitungen
befinden.

B. Stecken Sie am Startplatz NIEMALS den
Sicherhetsschiissel n das Electron Beam®
Startkontroligerat, solange Sie oder andere
sich in der Nahe der Rakete befinden.

C. Stecken Sie den Sicherhentsschlitssel in
das Electron Beam® Start-kontroligerat erst
dann emn, wenn Sie und alle anderen
mindestens 5 Meter weit von der
flugbereiten Rakete entfernt sind.

D. Im Falle einer Fehlzundung nahern Sie sich
NIE der Rakete und erlauben Sie es auch
anderen nicht, ehe Sie den
Sicherhetsschldssel aus dem Electron
Beam® Startkontrollgerit entfernt haben
und warten Sie mindestens eine volle
Minute, um sicher zu sein, daf3 der Motor
der Rakete nicht ziindet

E. Entfernen Sie den Sicherhentsschiiissel des
Electron Beam® Start- kontroligerats
SOFORT nach jedem Raketenstart

F. Wenn Sie sich vom Startplatz entfernen,
kann die Sicherheitskappe zum Schutz vor
Verletzungen auf das Ende des Leaitstabs
gesetzt werden

ANMERKUNG:

1. Eine Kleine elekinsche Bime im Kontroligerat gibt
an, wenn der Stromkrels hrer Rakete emsatzféhg
ist Sollte das Kontrollgerat herunterfallen, muf3
es nochmal getestet warden wie im Arbeitsgang
2 angegeben Wenn dis Birne kaputt 1st oder
rucht aufgliht, schicken Sie bitte das Kontroligerat
an Estes Wir werden es entweder repaneren
oder ersetzen

2, Das Electron Beam® Starlkontrollgerit
benohigt 4 AA Alkalibattenen {mcht enthalten)
Nur Alkalibattenen werden empfohlen Mischen
Sie keine alten und neuen Batterien oder
Alkall-, Standard- und wiederaufladbare
Battenien im Electron Beam®
Startkontrollgerat



Install Batteries
Installation des piles
Installieren der Batterien

e o
ssEz . ET\
1S L'INTERIEUR.
>H INNEN DRUCKEN

\. Opan compartment.
QOuvrez le compartiment,
Das Fach bffnan.

B. Insert thres AA batteries in one side BE~-~

C. Insert one battery in other side BEBWREIG-NOTE POLARITY

introdulsez une pile de |'autrE¢ cts en VEILLANT A
RESPECTER LA PQLARITE INDIQUEE.

SUYRETO NOTE POLARITY
i Setzen Sie eine Batterie n dia anders Seite ein  ACHTEN
N VEICCANT A B S SIE AUF DIE POLARITAT

POLARITE INDIQUEE.

Satzen Sie drej AA-Battarien in ane Salle
ein ACHTEN SIE AUF DIE POLARITAT

D. Roplace the battery compartment door
Remettez la porte du compartmant de plles en place
Sotzen Sie die Abdeckung des Fachs wisder eln

.

Test Controller

Test du dispositif de contréle
Testen des Kontrollgerats

MM

Zhp micro-clips together. {Continuity light
vill not glow without safety key m place if
t does, do not use the controller Return
he controller to Estes for a replacement)

ez los micro-clips f'un Al'autre  (La lampe
e continuité ne s'allumera pas tant que la
:16 de sécurité n'est pas mise en place
ns Ta cas contraire, n'utiisez pas (e
ipositf de contrble ot retoumnez-le 4 Estes
sour ie remplacer),

Siscken Sia die Mikcoklemman 2usammen
Das Kontrolllicht leuchtst nicht ohne den
3icherhensschllssel an seinem Platz. Solite
s dennoch aufleuchten, verwenden Sie

1as Kontrollgerit rucht, sondem schicken
3i1a s zum Austauschen an Estes zurick)

B. Insert safety key. Pross in and hold safety key down Continusty light should
glow with a bright white hght (A dim yeilow light Indicates weak batterias)

Introdulsez la clé de sécurlté Appuyez et tenez avec votre doigt la cls de
sécurité La lampe de continuilé devralt s'illuminer de couleur blanc vif (Une
illurnination de couleur Jaune claire indique que les piles sont déchargées)

Stecken Sie den Sicherhetsschiissel ein und driicken Sie rinter Das
Kontrollicht sollte hedl weif3 aufleuchten (Ein mattes Gelb weist aut schwacha
Batterien hin).

C. Whils holding the safety key down, press and hold down the launch
button The continuty hight will go cut while both buttons are depressed.

Prassez et tenez le bouton de lancernent enfoncé La lampe de continuitd
s'dteindra lors du relachement du bouton

Wahrend Sie den SicharheitsschlOssel endriicken, drlicken Sie ebenfalls
den Startknopf tnd halten Sle Ihn in dieser Position Das Kontroftlicht
arhscht, wenn beide Knople heruntergedruckt werden J

Si le dispositlf de contrdle ne se comporte
pas de la maniere reportée ci-dessus,
contrélez les points suivants:

ntroller does not behave as described
se, check the following:

@ SUrEME micro-clips are firmly chipped

sther. « Vérifiez que les micro-clips sont en fixés 'un &

l'autra

nove the safety key, reinsert it and press it down
member that if your Elsctron Beam® Launch
wroller 1s connected o a rocket, the safety key
wuld only be inserted when no one is near the
wt).

= Otez la clé de sécunts, et réintroduisez-la en
pressant avec voire dolgt (N'oubliez pas que si[e
dispositif de contréle du lancement Electron
est raccordé & la fusés, la clé de sécunté ne peut
étre insérée que s personna ne S8 frouve &
proximie da la fusée)

5=tre battenes are charged and properly

“lled * Vénfiez que les pilas sont chargées et cormectement

installées

e launch controller still does not funchon

= 81 le dis ement ne
rectly, please see the enclosed wartanty ispositif de contrdle de lanc

fonctionne toujours pas correctement, prenaz
connaissance de la garanbe ci-jointe
ure to follow “Countdown and Launch”

uctions inciuded with your rocket. Veiller 4 suivre les instructions relatives au

"Compte & rebours et au lancement”

pyright 1999, Centun Corp Alf nights reserved ~ A€cempagnant votre fusée.

Verhalt sich das Startkontrollgerat nicht wie
oben beschrieben, Gberpriifen Sie
Folgendes:

* Achten Sie darauf, dafi die Mikroklemrmen fast
zusammengesteckt sind

* Zishen Sie den Sicherhedsschitssel raus und
stecken Swe 1ihn dann wieder ein und driicken Sie
thn nach urten ({Denken Sie daran Wenn thr
Electron Beam®Startkontroligerit an eme Rakets
angeschlessen ist, darf SicherheitsschiGssal
erst dann eingesteckt werden, wenn niemand in
der N&he der Rakete Ist)

* Achten Sie darauf, daf3 die Battenien aufgeladen
und nchtg singesetzt sind

* Funidiorwert das Startiontroligerat immer noch richt
Eglégg. sehen Sie bitte n der beigelegten Garante

Halten Sie sich unbedingt an die der Rakele
belhiegenden "Countdown und Start"-

Anweisungen {12/99) 83514
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U1S. Department 400 Seventh Street S W
of Transportation Wastington DC 20590
Research and

Speciat Programs

Administration

The US Department of Transportation
Competent Authority for the United States

CLASSIFICATION OF EXPLOSIVES

Based upon a request by Mary Roberts on behalf of Centuri Engineering Company
d/b/a Estes Ind., P.0. Box 227, 1285 H Street, Penrose, Colorado, the following
items are classed in accordance with Section 173.56, Title 49, Code of Federal
Regulations (49 CFR).

U.N. PROPER SHIPPING NAME AND NUMBER:

Articles. pvrotechnic, UN0432 (see note 1}
T.N. CLASSIFICATION CODE: 1.48

REFERENCE NUMBER PRODUCT DESIGNATION/PART NUMBER
EX-8007022 D12-0
EX-8007023 D12-3
EX-8007024 D12-5
EX-8007025 D12-7
EX~9001146 1/2A3-2T
EX-9001147 1/2A3-4T
EX-9001148 A3-4T
EX-9001149 A10-0T
EX~9001150 A10-3T
E¥-8001151 1/7228-2
EX-9001152 AB-3
EX-9001153 A8-5
EX~-9001154 B4-2
EX-9001155 B4-4
EX-9001156 B4-6
EX-9001157 B6-0

EX-9001158 B6-2



. PAGE 2
Roberts, Centuri Engineering Company d/b/a Estes Ind.

Articles, pyrotechnic, UN0432 {continued)

REFERENCE NUMBER PRODUCT DESIGNATION/PART NUMBER
EX-9001159 B6-4
EX-9001160 B6-6
EX-9001161 B8-5
EX-5001162 C5-3
EX-9001163 C6-0
EX-9001164 C6-3
EX-9001165 C6-5
EX-9001166 C6-7

Note 1 - For domestic shipments these items may be classed as Model rocket
motor, NA 0323, 1.4S.

+** The following is provided to facilitate transition to the UN system ***
Classification under Sections 173.86 or 173.114a {49 CFR):

DOT DESCRIPTION/COMMERCIAL NAME: Toy propellant device

DOT HAZARD CLASSIFICATION: Class C explosive

JUN ~ 8 995

{DATE)
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US Depariment 400 Seventh Street 5w

of Transportation Washington DC 20590
Research and

Special Programs The US Department of Transportation

Administration Competent Authority for the United States

CLASSTFICATION QF EXPLOSIVES

Based upon a request by Mary Roberts on behalf of Estes Industries/Hi-Flier
Manufacturing Co., P.0. Box 227, 1295 H Street, Penrose, Colorado, the
following items are classed in accordance with Section 173.56, Title 49, Code

of Federal Regulations (49 CFR).
U.N. PROPFER SHIPPING NAME AND NUMBER:

Articles, pyrotechnic, UN0432 (see note 1}

U.N. CLASSIFICATION CCDE: 1.45

REFERENCE NUMBER PRODUCT DESIGNATION/PART NUMBER

EX-9203159 D11-P Model Rocket Engine

Note 1 - For domestic shipments these items may be classed as Model rocket
motor, NA 0323, 1.48S.

*+* Tha following is provided to facilitate tramsition to the UN system **+
Classification under Sections 173.86 or 173.114a (49 CFR):

DOT DESCRIPTION/COMMERCIAL NAME: Toy propellant device

DOT HAZARD CLASSIFICATION: Class C explosive

U.N. PROPER SHIPPTNG NAME AND NUMBER: Rocket motors, UN0186 {see note 2)

U.N. CLASSIFICATION CODE: 1.3C
REFERENCE NUMBER PRODUCT DESIGNATION/PART NUMBER
EX-9303092 E15-4
EX-9303093 E15-6
EX-9303094 E15-8
EX-9303095 E15-P

Note 2 - For domestic shipments these items may be c¢lassed as Model rocket
motor, NA 0276, 1 4C.



PAGE 2
Roberts, Estes Industries/Hi-Flier Manufacturing Co.

Rocket motors, UN0186 {continued)

*++* The following is provided to facilitate transition to the UN system ***
Classification under Sections 173.86 or 173.114a {49 CFR):

DOT DESCRIPTICN/COMMERCIAL NAME: Rocket motor

DOT HAZARD CLASSIFICATION: Class B explosive

JUN -3 1005

(DATE)

for Hazardous Materials Safety
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ENGINE CHART

» Delays have a tolerance of plus or minus 10% or 1 second, whichever 1s greater

* A'l Estes engines come complete with igmiters and patented Igniter Plugs (Pat No 5,509,354) The Estes Igniter Plug
makes 2ngine ighition extremely rehable,

* Do nou fly a rocket/engine combination whose maxamum lift-off weight exceeds the recommended maximum hft-off weiyi

Protl. Engine Total | Time Max. Max. Thrust lautial i Prapellant
No. Type impuise | Delay| Lit Welght |  Thrust Duration Weight Waight
N-sec Sec | oz gm _NawtonsJ Lbs| Sec 0z | gm 0z | gm

20 | 57| 83 | t9] 03| 02| 56 | 006| 175
20 | 57] 118 [ 27] 03| 053 )150 | oos| 156
20 | 57| 85 [19] o6 ] o27 | 76 | 012] 350
30| 8| 130 | 29| o8| o8] 79 | 013| 378
30 | 85| 118 27| o5 057 162 | o011 | 312
40 | 113| 132 | 3¢| 11| 670|198 | 029 833
99| 132 [30] 11| 074|210 | 020 833
45 | 127 121 | 27| o8| 068|193 | 022| 624
40 | 113| 121 | 27| o8| 071|201 | 022]| 624
80 | 226| 210 | 47| 19| 090|255 | 0451270
40 | 13| 153 [34] 16 | 088 | 249 | 0441248
40 | 13| 153 | 34] 16| 091|258 | 0441248
140 | 396 | 329 | 74| 16 | 149 | 422 | 0882493

100 | 283 | 329 |74 16 152 | 431 088|2493

1503 1/2A3-2T7 125
1593 1/2A6-2 125
1507 A3-4T 250
1511 A10-3T 250
1598 AB-3 250
1601 B4-2 500
1602 B4-4 500
1605 B&-2 5.00
1606 BG-4 500
1617 C5-3 1000
1613 C6-3 1000
1614 C6-5 1000
1666 D12-3 20,00
1667 D12-5 2000

N[ || byl |w|lm
[+ ]
[4)]

10| 28| 83 |19} 03| o21| 60 | 006| 175
25 | 71| 121 j27| o8| 078|221 | 022| 624
25 | 71| 158 [ 34| 16| 095|269 | 0441248

1504 1/2A3-4T 125
1607 B6-6 500
1615 C8-7 1000
1668 D12-7 2000

80 | 226] 329 | 74| 16 | 155|440 | 0882493

N~ e

1510 | A10-0T | 250 [Nome]| 50 | 142| 130 [29] o8 | 024 | 67 | 013| 370
1608 B6-0 500 [Nome | 40 { 113| 121 | 27| 08 | 058 {164 | 022} 624
1616 C6-0 | 1000 |Nome | 40 | 113| 153 | 34

34| 16| 080|227 | 0441248

1665 | D120 | 2000 [MNone [ 140 | 396 329 | 74| 16 | 144 | 409 | 088} 2493
WITH R/C RUCKET DER (BLACK LABET]

| 1669 | D11-P | 2000 [None 160 | 453 | 276 | 62| 18 | 155 | 440 | 0838|2493

The data listed above 1s from randomiy chosen produchion samples

NOTE The “T" designates a mini-engine

BLAST-0FF2
BLAST-OFF® FLIGHT PACK
EST 1672

Contains 24 engines, 24 jgniter plugs , 30 igniters and a
pack of recovery wadding Engines include six each of
the A8-3, B6-4, C6-3 and CB-5 ldeal way to have fun on
a Saturday afternoont

RECOVERY WADDING

EST 302274

Ffame resistant wadding to protect your recovery
system Required in most Estes rockets Contains
75 sheets — enough for about 18-25 flights!

IGNITERS
EST 302301




D11-P PLUGGED

D11-P PLUGGED
Estes Indusines, Estes Industnes,
;@ Penrosa, CO @ Penrose, CO
MODEL ROCKET MOTOR MODEL ROCKET MOTOR
NA 0323, 1 45, Plugged NA 0323, 1 4S, Plugged
MOTEUR-FUSEE MINIATURE MOTEUR-FUSEE MINIATURE
Article, Pyrotechnic Article, Pyrotechnic
UN 0432, 1 43, Moteur Bouché UN 0432, 1 45, Moteur Bouché
WARNING - FLAMMABLE WARNING - FLAMMABLE
Read Instructions Before Use Read Instructions Before Use
DO NOT BURN SOAK IN WATER TO DESTROY

DC NOT BURN SOAK IN WATER TO DESTROY
AVERTISSEMENT - INFLAMMABLE

AVERTISSEMENT - INFLAMMABLE
Lirez instructions avant usage Lirez instructions avant usage
NEPAS NCINERER. DETRUIRE TREMPE CANS INCINERER. DETRUIRE TREMPE DANS

MADE IN USA
FABRIQUE A EU

Cartihiad

MADE IN USA
FABRIQUE A EU

Certrfied

D11-P PLUGGED D11-P PLUGGED

Estes Industries, Estoes Industnes,
@ Fenrose, CO Fenrose, CO

-
~d

MODEL ROCKET MOTOR MODEL ROCKET MOTOR
NA 0323, 1.4S, Plugged NA 0323, 1 45, Plugged
MOTEUR-FUSEE MINIATURE MOTEUR-FUSEE MINIATURE
Arficte, Pyrotachnic Articla, Pyrotechnic
UN 0432, 1 45, Moteur Bouché UN 0432, 1 45, Moteur Bouché
WARNING - FLAMMABLE WARNING - FLAMMABLE
fead Instructlons Before Lise Read Instructions Before Usa
DO NOT BURN SOQAK IN WATER TQ DESTROY 0O NOT BURN SOAK IN WATER TO DESTROY
AVERTISSEMENT - INFLAMMABLE AVERTISSEMENT - INFLAMMABLE
Lirez_instructions avant usage Liraz instructions avant usage
INCINERER DETRUARE TREMPE DANS LEALL NE PAS INCINERER DETRUIRE TREMPE DANS

MADE IN USA
FABRIQUE A EU

MADE IN USA
FABRIQUE A EU

Cortified

Cartifiod

D11-P PLUGGED

D11-P PLUGGED
. Estes Industrigs, Estes Industries,
Psnrose, CO Penrose, CO
MODEL ROCKET MOTOR MODEL ROCKET MOTOR
NA 0323, 1 45, Plugged NA 0323, 1 48, Plugged
MOTEUR-FUSEE MINIATURE MOTEUR-FUSEE MINIATURE
Articla, Pyrotechinie Article, Pyrotechnic
UN 0432, 1 43, Moteur Bouché UN 0432, 1 45, Motaur Bouchd
WARNING - FLAMMABLE WARNING - FLAMMABLE
Read Instructions Before Lise Read Instructions Befora Use
DO NOT BURN SOAK IN WATER TO DESTROY DO NOT BURN SOAK IN WATER TO DESTROY
AVERTISSEMENT - INFLAMMAELE AVERTISSEMENT - INFLAMMABLE
Lirez instructions avant usage Liraz instructions avant usage
NE PAS INGINERER. DETRUIRE TREMPE DANS LEAL.

NE FAS INCINERER. DETRUIRE TREMPE GANS LEALL
MADE [N USA
FABRIQUE A EU

Cartified

MADE IN USA
FABRIQUE A EU

Cartsfiad




ESTES INDUSTRIES
1295 H Street

Penrose, CO 81240 USA
m.utumcﬂwm

MODEL ROCKET
ENGINE AND
IGNITER
INSTRUCTIONS

WARNING - FLAMMABLE

A model rocket anglnu worles by burning Its conlants

aza flammabie. To avold balng Dadly burnad never

dll'l'll R unwrap &n anglne of uh it apart No one
ba naar an sngine when It I ignitsd. Use only

Ignl:m to ignita an angina
USERS & PARENTS - IMPORTANT
Read tha instructions for your safety Follow the
wamings Do not Lsa tha enginas or igniters untl
u do. If you have questions, writs to Customer
the address above
NOTE Laws and Mummwu vo may difier
from our If 80, you
must obey your stala nnd local laws and nies
SAFETY- Read the Model Rocket Satety Code
Abwaya follow the rules,
1 ATTENTION E lﬁnuors need io be
used with care An snould [p any child lass
lhnn 12 years oid In canadn only, persons yndar
the age of 12 not possess .nglnns Anym who
cannot read o structions shoukd have halp too.
2. FIRST AlD Forhuml by first aid Call &
doctor i the bum Is sarlous Il ewallowad, cause
vomiting and call a doctor
3. IN CASE OF FIRE. If therg s a fira near modal
rocket englnas, get away Do not by 1o lthu I'lrl
out Ignited mode! rociel enginas may
samacns,
4 STORAGE Koop engines away from fire
80 thay won f by accldent. Don't rram
J:ut lham in n place that gate warmar than 140 F
(60 C) This ar molsturs can damags them
& DISPOSAL. Do not use damaped model rcket
engines Soak tham In water for a day or two untll
Ihw com- apart Then put the remnants kn the trash

PREI.AIJNCH GHECK For salely, never launch a
n?a rockat Chack the rockpl. Chack the angine

I and laurich luga oo, Fix arny damage balorg

aunch

RECOVERY SYSTEM Follow the instructions for

the rocket. Fbo anv damage Sea K mmm{mddl‘:?

is newded. Use the right amount Waddling

to rosisi fire It betpes 10 protect the recovery sysism

and to prevant fireg

USE THE RIGHT ENGINE Read and ollow e

Instructions that cama with your rockal Only use the
ines fistad Follow the steps to Install your angine
{0 launch your rocket.

INSTALLING ENGINE(S) AND IGNITER

Put an ignlter In an angine an mn ara out-

side Don't inaert It untll raady Remove

Igniter if you don { faunch

M your rockst has an angine lock rlng 1 the lnglnu

and lock ring In the rockat Then Insn q;n:

not, you may put the ignitar (n the angine bd

lfhr n?d angine In the rocket. The angine

must ba hald in piace with an angina hook of tape

B Check the Igniter & -nn'l work M the wires touch.
Gontly pull them spart #

§ 4

0. Push plll&. E. Band the

3

CRutthuignitaral gy the wires into
'.'?gl'n'-’l'h not bend. Gohape
qu [T Euf I
| propefian.
' Engins Plug Coler
Al Oounge |
AlQ Greon
—ABR4 |
| ——-BE/CE Pink
D12 White

SETTING UP FOR LAUNCH For safely, make
cortaln the kay i not in tha controler (i itls, tha
emging may ignite and [njurs you }

Remove the nln? cap lrom the taunch rod, Lower
rocket launch lp(s) over launch rod Rocket must
slide saslly up and down rod

A standgft is nesded to hold the rockat ug off the
blast deflector il neaded maka & standotl by wrap-
ping soma masking tape erpund he launch rod,
Clig clean mi to sach faad of tha ignitar
CHEcmusl not sach other, the rod or the biast

COUNTDOWN Evaryona must mova away from
the rocket. Chack that them |s no alreraft or other
ctiect overhead (nsert e key in the controfler You
may naed to hold It In place The controller light
shoudd glow Count down aloud 5 4.3.2 1, press and
hold the launch Lutton untll the englng Ignlm
LIFTOFF!

When rocket [t ok, remove key Replace safety cap
an launch rod Ratrieve the rocket.

MISFIRES Taks the key qut of the controller Wait
one minuta bafore going near the rocket!
Taka the plug and Igniter ouf of the angine A burned
ignitur means it was not touching the prq:nllanL Pul

naw igniter afl the way o the angna
IL Push the plug In place Papoat the steps undur
Countdown
It the Ignilar has not bumad pul it back In the snging
Clp tha mlr.fo-clgs Ignitas wads Makm sure
they are not louching any metul or sach other

must move awsy from the roclat.

Fut tha key In the controller Tha contraller light
should glow white A ral fow Might means ihe bal-
tarias ars too waak. It the light doas nct glow the
battariss mey be Instalied wrong. Ramove the kay
and check or replace the balterles Repeat
Countdown siepa
I the Aight st doas not glow the igniter may ba bro-
ken Remove the key and wait one minute Pul a
new igniter in the englne. Repeat Countdown ispe

ENGINE CODES

‘Coste Cotar For Una I Fachat Typs
Gan Sings Siags
Purple Top winge mul-viege
High parfermaol singls viags
Rad Baoviny vikge(s) mulS-vinge
The codnmm&hsor;_ﬂmhﬂsyw how poweriul
1 ls and how R performs Here's how to read the coder
A- 1ndlcnhsunllmpu!saor r The nex Jefter”
has up o twice the power previous letter

{Example A‘B‘ onging hu up 1n twice e power of
an “A" engine

8 - Shows the angine 8 average thrust of push in

_P‘!hnwln‘;ls {Total Impuisa/Thryet Duration = Average
rus!

3 - Dolay in saconds between the end of thrust and

the alacticn chargu Engine codas anding in *0° have

ne del leThqr are usually usad
only in oosm stages Ins codas snding with
“T" are mink-engines
Toginy | Momiermm Tritl ipatas | Tareet Bvvaiiee | Propaiinat
- re———— Socwmin/ Wivlght
impudeise Triakr Matimws Durdy e Tuide de
Nowm s-Secumiss pusuuie sessmbuy | prapuiverr ]
1/4A3) 0825 0.25 0 a3g
2R3 250 03 1569
A3 500 13
A0 500 08 T8g
AN 500 13 29
& 000 EN] 249
“E8 5000 1) Y
= 10 000 6 _m_uL
D1z 20.000 16 24 V3

All valuss shown msy viuy Up o x 10%
To:t:&l;l valslrn monirées psuvent changer jusqu’
*

CURVES - DET

NAR MODEL HOCKET SAFETY CODE
{Condensed Vel

1 llllllllh Modllrnchuwlbcn-dodlmw
nud. Fl'l. noss conos, and/or body tubes will not be

ol
2 HntnniEnllnu Do nol aher modet feckal snguos i

i"'a'-'?w-z =LUse system tha! will mwm »
rocket gafe clI'.l'n nn Kama rasistant recovery wadking

of total impnls
Iity - Chack the ltlblllyolh.mﬂmd-l
bolore ha iret fight Al voret

for neects, model rockst
ive animals o?tpuylﬂt miended to b |Ilmn|bl¢
uchro or harmiul
7 ERe AN modsl rockely wil ba isunched out-
doonhadnndmlm;luqm—hn material
Caunch atss will be as large as posaible (La & bbothall

[}

4 Launcher Launch rnado % from 8 &

o e ool
[ n

launch rod must tq pld.%-np.nﬂt in u-i'.'mm use a

Lisa & ramolaly controlad andg als
og. munch lylhm NI nmml should b I|
Iu-l 15 et (5 meters 'ﬂ o0 whan

nas qulinﬁ.l.o. mon-uw ncs of 1ol
$“WI“ OF MES lﬂﬂnl mn!;l: loet (G maters} whan
ng

a lhllun'hllp\ Paople are aware
of the up:amsuﬁ.:n'odd ocionl Inunch, B GDrEG an -udlhll
liva-awcand cotrtdown C Fam wl 1ha asfety inlerlock
dsmn'rgld tha nlla!:}!lrr ond wall one minuta
approaching & misfine
iyl CondRions. Launch mods! rackats in wind
lnss than 20 mies (su Iulummr:] AN hou¢ Do not launch
nanr skicra’t or inio clouds
12 Pra-Launch Test Conduct the [aunching of unproven
designs in gﬂc isolation from persons nol partcipat

I.nf in 1h¢ Inun
Il IThl launch devica should be poirtad

wiihin 30 nl
14 R Inil Do net recover ockats ental

gledin pmr inea or ulh-r gangerous places A eomphln
vnmhn of tha NAR Madal Rocket Salaty Coda sppsan
an our wab sile and & avallabla Irom Enu
Eates Note- To launch Inrgs modsi rackels uthmg mome
than one |b. (453 g} but no more than 3 3 e g
IndNHq‘mmllh t? ﬂl:dtluhfcnuinlng rlmu 1h|nml o2

mlnmmng you mugl nobly & r

i nzation fracm the Fedens lm\m pe

npE obtein AU

.M#n‘mhullﬁnn {FAA] Check your tlephone diractory for
tho FAA atfice Rearest you or contact Esles Industnes lor
turther Inforemation
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Estes Rocket Car Racing Safety Code

Read before Racing

Rocket Car - I wall only operate my rocket car outdoors according to the mstructions I will not alter my rocket car
or 1is parts m any way 1 will mspect my rocket car after each nm and replace any part that 1s damaged before racing

agam

Engine - I will use only the rocket engine recommended for my rocket car Iwall not alter the rocket engine, uts parts
or its mgredients m any way

Electrical Ignition - I will only 1gmte my rocket car’s engine when 1t 15 1n the rocket car and the car 15 fully engaged
to the racetrack I will only 1gmite my rocket car’s engme with an 1gnuter and the electrical 1gmtion system provided.
1 will remove the safety key from the system immediately after 1gmtion I wall never 1gmte the engine when 1t’s not
in the rocket car and on the racetrack

Race Line - I will use only the race lme recommended for my rocket car I wall not alter the race lme 1 any way I
will check the race line after each run and replace the ensire race line if 1t 1s damaged 1 any way

Racetrack - I will afways keep my racetrack lme tight so there 15 never any slack m the ne I will mspect my
racetrack after each run and will repair or replace any parts with wear or damage before racing agam I will not alter

my racetrack mn any way

Racetrack Site - I will only set my racetrack up cutdoors on a smooth, flat surface, free of obstructions, cracks,
holes and debris The site will be clear of a7 items that may bum mcluding brown grass and dry weeds I will not
use ramps or other stems with my track that could cause my racer to become aiwrbome I will not operate the
racetrack in streets, alleys or parkang lots that are busy or i areas where prolubited by law My racetrack site will be
at least as large as that recommended 1 the table below

Racetrack Site Requirements

Rocket Car Engine Midimum Site Dimensions
Blurzz™ Rocket Racers Al0-0T 120 ft (37 m) x 20 ft (6 m)
Screamin’ Eagle™LSR DI11-P 550 ft (168 m) x40 ft (12 m)

Racetrack Safety - 1 will #nof perrmt anyone to cross the racetrack while my rocket racer 1s on the track with engine
mstalled or when runmng. 1 will zof run my Land Speed Racer if the track 15 wet or 1f 1t 15 windy I wall nor operate
my racer in any manner that ;s hazardous fo people, ammals or property

Racing - 1 will make certamn all persons are at least 15 fi (5 m) away from my racetrack 1 al! directions before
1gmiting my racer’s engme I will provide an audible s1gnal that the run 1s about to begin and provide a countdown or
advise that the timmg hights are working before 1gmting the engine

Braking - I will not run my rocket car without the drag ‘chute braking system correctly attached to the race line
After each race I will check the drag *chute and replace it 1f 1t has been damaged I waill not alter the brakung system

m any way

Pledge - As an owner of an Estes® rocket car, I promse to farithfully follow all rules of safe rocket car racing as
established m the above safety code

Signature:

Important - Failure to follow the Estes® Rocket Car Racing Safety Code may result in senous injury to you and
others as well as cause serious damage to property for which you may be liable Any neglgent use of the product
may vord the warranty and you may be held responsible for all claims
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\CETAL

Stiffness and Resilience

The stffness of Delnn® makes 1t a leading
choice for a matenal to resist bending under loading
Moisture has almost no effect on tensile properties
— less than 10 percent change Properties are also
good at elevated temperatures A part of Delrn®
retains a high degree of strength and stiffness even
at 250°F (120°C), which 1s stll 102°F (58°C) below
the sharp melting point of Delrin® at 352°F (178°C)

Impact and Fatigue

The fatigue resistance of Delnn® places it in a
class by itself among the thermoplastics Its ability to
withstand cyclic stressing s outstanding Parts of
Delnn® will resist almost indefinitely a completely
reversed tensile and compressive stress cychng of
5,000 psi (350 kg/cm?) '

Resistance to single blows or repeated
impacting 1s also outstanding Delrn?® acetal resins
do not permanently deform or retain dents

Impact resistance vanes somewhat among the
compositions of Delrn® acetal resin Delnn® 150, the
grade of mghest molecular weight, gives the
toughest parts and should be considered when
impact resistance 1s of prme importance

Delnn® does not depend upon plasticizers for
toughness (as do many thermoplastics) and hence
does not become bnttle at low temperatures Impact
resistance of Delrn® at —40°F 1s only 20 percent
less than that at room temperatures The lzod mpact
values of Delnn® are 20 5t Ib /inch, unnotched, and
14 ft Ib /inch for notched samples The difference
in values emphasizes the need to eliminate all sharp
corners when designing parts

Friction and Bearing Properties

Properly machmned parts of Delrn® have a
smooth, hard, glossy surface, somewhat slippery to
the touch The unlubncated coefficient of frichon of a
part of Delnn® agamnst steel 1s low (0 1-03),
fubneated, the value 1s even iower (see Table 1)

Unusual i1s the fact that its static and dynamic
coefficients of frickon remamn wvirtually unchanged
over a wide range of temperatures, bearing ioads
and relative surface speeds

Abrasion Resistance

Primanly due to the hardness and good
frictional properties of Delnn®, parts of Delnn® have
excellent abrasion resistance (Table I} Actual or
simulated service testing, however, is still the best

COEFFICIENT OF FRICTION
Delrin® ON STEEL, INCLINED PLANE METHOD
CONDITION COEFFICIENT OF FRICTION
Static or Dynamic
Ol Lubricated
{Viscosity 58 S5U/100°F)
Maximum
Minmum
Water Lubricated
Maximum
Minimum
No Lubricant

Maximum
Mimmum

oo
(Cn)-n

oo
- Y

o0
-

TABLE |
way to establish the suitabiity of a materal where

abrasion and wear resistance are the design -

requirements

The outstanding performance of Delhn® in
nonlubrnicated gears and beanngs, conveyor plates,
pump mmpellers, door closer pistons and business
machine parts provides practical evidence of the
resin’s wear resistance charactenstics

COMPARATIVE WEIGHT LOSS OF VARIOUS
MATERIALS IN DIFFERENT ABRASION TESTS
BALL WIRE
TABER MILL DRAG SANDER
Zytel® nylon resin 1 1 1 1
Dealrin® 2-5 4-6 56 3-4
Potystyrane 9-26 15-20 35 —_
(several types)
Terpolymer of 9 1020 — —
styrene, butadiens,
& acrylonitrile
Cellulose acetate 8910 - —_— —_
Cellulose acelate 9-15 10-20 15 —
butyrate
Methyl methacrylate 2-5 1020 20 —
Polywinylidene %12 - — -
chlonide
Melamine formaldehyde — 15-20 — -
(molded)
Phenol formaldehyde 412 — - —
(moldings)
Hard rubber — 10 — 4
Diecast aluminum - 11 —_ 4-5
Mild steel — 1520 - —_
TABLE Il




ACETAL

Delrin®

When parts of Delnrn® are mated with metal
parts, a rough surface finish on the metal can affect
wear properties A metal surface of 25 micro-inches,
rms, 1s a satisfactory fimsh, surfaces with less than
16 micro-inches do not appear to have any further
beneficial effect

Delrn® acetal resin exhibits clean wearing
charactenstics and partcles from the abrading
surface generally are not embedded in the acetal
resin

Electrical Properties

Delnn?® acetal resin is an excellent dielectnc Its
disspation factor and delectnc constant are
remarkably low over a wide range of frequencies and
temperatures Volume resistivity is high and does not
change appreciably due to moisture absorption, as a
result, Delnn® retans good electncal properties
under conditrons of high humidity and after complete
immersion in water (Table Ill)

These desirable electrical properties, plus iis
exceptionally good mechanical properties, make
Delrm® a prme choice for electnical applcations
where high strength, resistance to abrasion,
dmensional stabiity and good high-temperature
performance are required

ELECTRICAL DATA

ASTM TEST

Dielectnic constant
(73°F and 50% RH) D150 102 cps = 3 74
10% cps = 371

VALUE

10° cps = 369
(73°F @ saturaton) D150 10° cps = 397
Dissipation factor D150 10° cps = 0 0034

10‘:5 cps = 00023

10° cps = 0 0048
(73°F @ saturation) D150 10* cps = 0006

Dielectric strength D149 5870 volts/mil @ 12
(short tme} mils thickness

1,210 volts/mi @ 20
mils thickness

580 volts/mi @ 73
mils thickness

Volume resistivity D257 6x10'* ohm-cm @ 73°F
and 0 2% water

2x10"> ohm em @ 73°F
and saturation

(73°F and 50% RH)

Surface resistvity D150 1014 ochms

Arc resistance D495 125 seconds to de-
velop hole in 10-mil
specimen

TABLE Hi

Dalrin® 1a resistant® to
Test conditions 9 monthe at 140°F (60°C} unless
noted otherwise

CLASS MEMBERS TESTED
Alphatic
hydrocarbons gaschne, kerosene
Aromatic
hydrocarbons benzene, toluene
Alcohols methancl, ethanol
Ethers dioxane
Esters ethylacetate, methyl salicylate
Ketones acetone
Aldehydes butyraldehyde
Halogenated 14
hydrocarbons CC ', Freon® propellant
Cyclic terpenes turpentine
Fatty ols hnseed oif (12 mos @ 95°F)
(35°C)
Fatty acids oleic acid (12 mos @ 95°F)

Wesak organic bases pyndine, anihne

Amides dimethyt formamide

Most inorganic salts  10% NaCl, 10% NH4Cl

Strong detergents 50% “igepal” (12 mos @ 73°F)
{23°C) 100% *Duponol* ME

Mild oxidizing agents 10% potassium permanganate

Weak organic acids 5% acetic, ctric {12 mos @95°F)

Dilute bleaches 1 panrt Chlorox to 200 parts
clothes washing solution
{2500-5000 washer cycles)

° No gross changes in strength, stffness, dmens;ons, weight or

Aappearance, although soma shght changes may have occurred
N one of more

TABLE IV

Chemical Resistance

Delnn® acetal resins show excellent resistance
to organic solvents In fact, there are virtually no
common solvents for Delnn® acetal resin at
temperatures under 160°F This property, together
with low moisture absorption, gives Delnn® excellent
room-temperature resistance to staning by foods,
industnal olls, greases and typewnter nbbon inks
Higher temperatures may cause some shght
discoloration

In general, Delrm® has hmited use in the
presence of strong acids, bases or oxidizing agents
For applications in which weak acids, bases or other
queshonable environments are involved, aclual or
simulated service tests should be made to determine
the feasibiity of Delnn® for the particular environment
(Tables IV and V)

Tests over a penod of years show that Delnn®
does not lose its properties when buned under
ground — nor 1s it atlacked by fungl, rodents,
termites or other insects

11
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Mold -]
Nelt shrinkags {Tonsle 1 Tansie | Tenells Flexural ! I L
- e E flow (linear- strength | glongation [strength | Compras |strength |Tensfie | Comy " asural
s E E | #)gho [men Procass | Injection | fiow) stbroak lathreak |atyleld |strength [atyleld |medulus im lus
g E g S | E|mm [emp [temp |Preseus |gmiin) |(10%pe) (%) (pal) {psi) (pal) (0 psty | oVERRE T e (700
& a < I & [{D1238) )(°F} IR (1067 pel) | (DAS55) (D628) (D838} (D538) (DE95) (D790) (DEAB) (D o ) 1250
TGP GFIR |20 W 40 (10 15 T2 7 [Te0-167— [120-165  [90 120 1
FS (GPRS) 1M GFIR 30 430 480 [10 15 053 90-135 225 10150 J170-180 J120185 125150 "Bl T 12 ]
e,
FS (GPPS) M GFIR (35 10 20 o7 120 170 175 170 W]
PS {GPPS) M GFIR {40 475 16-15 05-1 25 115120 {175-178  |185-150  {150-200 b Wi
PS (GPPS) 1M GFIR |5 1020 2 135 67 g
PS (GPPS) :II_M GFL |20 440 470 1 120 180 110 Sl '
PS (GPPS) IM GFL _ [30 440 470 1 130 200 130 S
PS (GPPS) fiM GFL__ I35 440 470 ] 117 210 150 B |
PS5 (GPPS) Jt™ WF 20 8 m
PS (GPPS) I& WF 35 7 e
PS (GFPS) M WF 50 B i
PS (GPPS) M__|CB 5 28 10 % |25
P3 (GPPS) MRS 147 375 500 (312 4 50 76 2-15 55 78 80-117 |31 46 %8 |03
4
PS (GPPS) ™ |IM 5518 380-500 |B 20 46 32-50 1530 32 55 55-80 30 39 40T |
PS (GPPS) M 1M GFIR__ |10 10 20 24 45-56 ¥ T
PS (GPPS} MM GFIR |20 10-20 2 90 T - |
PS5 (GPPS) ‘ITﬁ M GFR__ |30 10-20 2 156 TR I
PS (GPPS) ] 9 10-20 36 35 65 35 55 5 o T |
PS (GPPS) M R GFIR_ $10 10 20 2 56 v |
'PS (GPPS) M IR GFIR |20 1020 2 90 i3 7
PS (GPPS) M |C 1617 375525 37 6170 1386 37-76 94150 [30-46 I EE!
PS (GPPS] IM__|LPTFE 475 10 20 56 55-60 35-45 [ YTRE
PS {GPPS} M [LPTFE [cPRR [30 10-20 1 120 "
PS {GPPS} M ILPTFE |GFA |30 475 15-20 05 93-39 -
PS (GPPS) RS 475 10-20 46 35 55 80 95 -
P5 (GPFS) M |LS GFIR {30 475 15 20 35 a3
PS (GPPS) IM__|MR 5510 [410 464 [392 518 36 58 65 1416 a4 99
PS (GPPS) W |dvs 5 5-3 1216 46 65 16 35 65 89
PS {GPPS) ™MW 1617 375 525 4.7 1385 37-76 100-150 033
PS (GPPS) SFM 5-7 25
PS (GPPS) T 1421 |410-464 |350-530 37 35 B2 1530 [3782 £9-132 0304
PS (GFPPS) T MR 410464 |428-518
PS (HIBS} BM 25 400-475 37 34 45 23 69 130 PR
PS (HIPS) BM (1M 575 34-41 51-60 _;
PS (HiPS) BM IR 104 425 36 34 48 39 |
PS {HIFS) BM_[MA
PS (HIFS) CEX 23135 3.7 26-45 25 70 24 43 78 22-39 ) 2 0923
PS (HIFS) CM 26-155 425-440 37 35 40 20 51 30 58 15075 32-39 3 ooz
PS (HIFS) CM_|IR 45305 430 450 36 30-40 27-42 s ||
PS (HIPS) EBM 39 3-7 ar 40 33 34 . 21
PS (HIFS), EX 1185 |aB0-425 350 525 3.7 1950 3125 1969 39-130 |16 41 7 1841
i
e
; Ly
PS (HIFS) EX WF 20 |6 340-370 36 28 58 33 58 k
A5 (HIPS) EX WF aG [0S 340-37C 08 42 15 42 B4 g 2 Bl
S {HIPS) EX_ |IM 2512 |380-450 [360-500 o 32 44 30 65 24 40 16-31 —
5 (HIFS) EX_[iR 104 425 =3 34 45 39 29 -
35 (HIFS) EX |C 2245 375 525 47 40 65 27-44 70-90 26-32 2129
35 (HIPS) EX  |w 22-45 375 525 47 40-65 27 44 70 90 26-32 2129
55 (HIPS) EXF 392 500 [464 536 : i3
35 {HIPS) EXO 35 375-525 47 65 44 32 L
33 (HIPS) EXO |u 35 375-525 47 65 14 32
35 (HiFS) EXO [W 35 375 525 47 65 44 32
33 (HIPS) EXP 55 392 500 [375 536 3-7 32 37 40-65 23-44 25 3¢ 8 2124
5 (HIPS) EXP_JL 35 375-505 27 65 44 32 :
5 (HIFS) EXP_[W 35 375 525 47 65 44 32
>5 (HIFS) EXS 258 392500 (375536 3-7 2351 20-65 23 50 a4 58 2234 3 1633
’
S (iPS) B5 M ; .
35 (RIPS) EXS |iH ’: ]
& (ries) EXS L 35 375 525 a7 &5 = £ 3 ngetl NN
>3 (HIPS) EXS |MR f _
5 (HIPS) EXS W 35 375 525 47 65 44 32 ettt B
28 (HIPS) 1BM 288 37 28.35 50 60 28 29 2428 | ; 5 12133 |
ki .
3
R
A ‘5_{
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o Coefficlent
3 3 izod Impact (D258} of linear SpacHic | Water Weter
Conyy 4 thermal Duromestar | gravity absorp- |absorp- | Dialectric
3 {moy \ expanghon, | Rockwel |hardnéss ({spgr23/ ftlon @ 24 [tion @ strength
¥ {om 73°F |73°F, |40°F [40°F, |flow (Infin- [ hardness |{scale 1) |23C) hrs sqult (Vimil
(D) NE 25In | 25in 125m | 25in {F)(D696) [{OT85) {D2240) (D792) (D570) (DsT0} (D149) Supplier
= 5 20-2< v 11Y TT1Z o701 014 SM Engineering Plastics LNP Engineerinig Flastics
»1‘.;': inc _Prme Scurce Polymars Inc RTP Co
1 ™12 18-180 87 121 13 00501 [C1 DSM Engineening Plastics Ferro Corp  LNP Engineer-
ing Flasucs In¢ Prime Source Polymers Inc RTP Co
—< vt 19 121 13 005 RTP Co
3 - 1617 88-121 14 005 01 LNP Engineenng Plastics nc_ RTP Go
] y 33 116 11 006 RTP Co
] ] 25 85 32 01 DSM Engineenng Plastics
] = 3 a0 13 009 DSM Engineering Plastics
] ) EW} 13 006 DSM Engineanng Plastics
= t 11 HiTech Palymers Inc
] 12 HiTech Pelyrars Inc
0 12 HiTech Polymers Inc
Iy ﬁ 25 11 008 DSM Engineering Plastica
] : 0.3 03 82-86 1 BASF Corp  Chi Men Ingusinal Co Ltd NOVA Chemi-
J o T cals Spartech Compounding
F 39 30 112 113 004-0 07 BASF Corp  NOVA Chemicals RTP Co  Shin A Corp
Tharme! Inc
] = 27 1112  [co4008 ATP Ca
] 117 12 005 RTP Co
T 118 13 005 RTP Co
] 75 1112 [004-007 RTP Co_Thermofil Inc
1 12 ;08 RTP Co
] 13 01 RTP Co
-4 7 033 75 57-80 111 01 EniChem NOVA Chermicals Spartech Compounding
| 36-38 115 1112 0 04-0 09 LNP Enginearing Plastics Inc  RTP Co
] % 20 12t 13 0 05 RTP Ca
14 005 LNP Engineering Plastics Inc
N 36-39 106-110 111 D D401 LNP Engineeng Plastics Inc RIP Co
N 5 e 14 005 LNP Enginsering Plastics Inc
] 30 1 o1 EniChem
] 75-80 111 007 EniChem Thermofit inc
033 75 57 77 111 NOVA Chemicals
— 1 Dow Plasucs
I 0304 50 55 80 1 01 01 Amoca Polymers BASF Corp Dow Flastics EniChem
i 3 - EniChem
] 21 6C 112 Dow Plastics Fina Od & Chemical Co
] 10-68 1 Dow Plastics Shin-A Corp
4 12 Dow Plastics
] . 2 Dow Plastics
s 0333 50 S0-115 1 BP Chemicals Lid Dow Plastics Fina Od & Chemicat
_ i fd Co
1 N 0982 1 43-50 65-115 1 Dow Plashics, NOVA Chermicals
12 NOVA Chernicals
] FE 50 80-110 i Dow Plastics
\ ; 1841184 44 75 12-110 *12 c05-0% (01 Amenican Polymars Inc  Amoco Polymers BASF
B Corp BASF PS 8P Chemcals Ltd Chevron Chemical
¥ 7 Co ChnMei Industrial Co Lid Dow Plastics EniChem
p e Fina Ol & Chermical Co  Kumhe Chemicals inc. Net-
e work Polymers inc NOVA Chemicals Shuman Plas
_ .. ucs Inc Spartach Compounding
| ; 11 MNorth Wood Plastics Inc
A e 12 North Wood Plastics Inc
5 4472 1 01 01 BASF Carp
] ok 12 Dow Plasics
T 2159 75 B 45 EE NDVA Chemicals
] b 2129 75 38 45 16 NOVA Chemicals
. - BASF AG
B 11 NOVA Chernicais
1 :F v ;I 1 NQVA Chemicals
I 1 NOVA Chamicals
2124 50 &0-110 1-12 BASF AG, Channe? Polymaers Dow Plastics NOVA
_ - * Chemicals
B 2 11 NOVA Chemicals
I 11 NOVA Chemicals
{ ;m-.a-_ 163315 45 50 50 110 112 00101 [015 BASF AG BASF Corp Darl Polymers Inc  Dow Plas-
4 R, ucs EniChem Modera Dispersicns Inc NOVA Chemi-
R — i"*l e ___ cats Spartech Compounding
P B —— Dow Flastics
4 —— Dow Plastics
Y 11 NOVA Chemucals
. e Dew Plast ¢s
e 11 NOVA Chemicals
E B3 2133 50 55100 i Daw Flasics
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Meit shrinkage |Tenslle  {Tansie | Tensile Flexural I
- o E tiow (near-  |atrength | glangation|strength [Compres |strength |[Tensife | Comprg &
» S £ | #lwio  |Men Process | Injection | fiaw) atbreak [atbropk |atyleld |strength |atyield |medulus Imodyj
] 2 ] H & |min) temp [temp  [PreSSUT® | (milin}) [{(10%pel} (%} (psi} {psl) {psl) (104 pal) (108
& &] < £ | & [(D1238 |{°F} (“F}  [{(10pal) |(DES5) |((D638) {(o638)  [(DE3I8 [(DE9S  |(DVe0)  ((D638)  |(Dessy: P
T35 (356500 350558 |5-40 3B 2158 T3130 — [20-69 5130 )
¥
FFS (HIFS) M CFR 10-20 1-3 66-70 95100 ]135-145
PS (HIPS) 1M GFIR |10 3 3
PS (HIPS) M GFIR |20 490 12 98 105 |3 ;
PS (HIPS} M GFIR  [30 |2 490 12 10132 [2-3
PS (HIPS} it GFIR |40 2 H 3
\Es (HIPS) M MNF |30 490 2 91 B
[PS (HIPS} | WF 20 118 340-370 26 29 58 23 58
PS (HIPS) M 40 |85 340-370 0a 42 15 42 84
FS (HIPS) M IcB 490 5 46 2
PS (HIPS) ]IM HS 3 8-24 375-500 [10-12 6 35 30 50 38-46 64
PS5 (HIPS} M JHS GBS [30 [4 375-500 33
PS (HIPS) |M4| [Y] 2520 |390 450 [320-500 [5-40 37 30 44 30-65 2851 5177 20-35
PS (HIPS) M i SSF 10 10-20 4-5 30
PS (HIPS) M IR 4-20 320 500 [5-30 3-7 33-34 30-80 27-42 4763 24 29 ;
L 27 13 375 525 4-7 30 75 27 a4 60-90 26 32
U GBS [0 [4 375 500 33
PS (HIPS) L5 24 375 500
PS (HIPS) M (MR 45 46 30 30 35 55-63 »
[PS(HIFS) w|UVS 513 375-500 a7 30-40 3135 €0
PS (HIPS) MW 279 375 525 47 40-75 27-44 70 90 26-32 Bt
PS [HIPS) SFM 15 380 500 a7 32 30 23 34 24-25
PS (HIPS) SFM [IM 8 380 500 4-7 20 50 32 25
PS (HIFS) SFM IR 15 380-500 3-7 33 30 34 24 -
PS [HIPS) T 22135 380-500 37 2345 25 70 23 43 50-80 15 39 !
PS (HIPS) T  |IM 2535 [390-450 |380-500 a-7 3344 45 65 24-40 16-31
PS (HIFS T [R ;
PS {HIPS! T MR 2
PS (IRPS! BM IR 7493 430 450 25 26-30 37-48 28-32 25 26
PS (IRPS) EXP iR 7493 430-450 36 26-30 37-46 28-32 25-26 ;
PS (IRPS) EXS |iR 7483 430-450 36 26 30 37 46 26-32 25-26 I
PS (IRPS) M iR 7433 430 450 [5-40 36 26 37 37-48 28 38 75-26
FS (Specialty) EX 3255 32 41 38 26
Ps {Specialty) ™ 56 5 420450 48 38-39 50 51 73 29 )
PS (XPS) EX 14 25
PS (XPS) EX |IM 65 35
FS Alloy I 75 10 20 10 16 150 32 11-30
FS+PE EX M 392 445
FS+PE EXF [IM 392-446 B
PS+PE EXS JIM 392-446 )
PS+PE T M 392-446
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Polyvinyl acetate (PVAC) 15 availablé
homopolymer and copolymer verst
PVAC 15 odorless, colorless, nonto
and tasteless It1s ightweight, has 2
burn rate, and Mmmmal water abso
tion The homopolymer comes m b
powder, solution, or emulsion fﬂ)
Pnme plastics applications include’
hesives and bases for heat-sealing fi
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thermal Durometer | gravity sbeorp- absorp- Dialectric
expansion, |Rockwell |hardness |{spgr23 |tion & 24 |tlon @ strength
3 |mE 73°F, |40°F )40°F, |[flow {Infin- |hardness |{scalet) [23C) hra squit (Vimi)
425in |25in | 126n [.25In |F)(D5%6) [(D78S5) (D224ty  [(D792) {D570) (D570} (D149) | Suppller
goss (116 [V S 115" UB-132 [EeR0 ] L T015 Amarcan Polymers Inc  Amoco Folymars BASF AG |
L BASF Corp  BASF PS 8P Chemicals Lid , Chail Indus-
. wnes Inc i Men Industrial Co Ltd  Dart Polymers
Inc Dow Plastics EniChem Fina Qil & Chermical Co
4 Kumho Chemicats, inc M Holand Co , Network Poly
v mars Inc, NOVA Chermcals RTP Co  Shuman Plas-
" L lice Inc , Spartech Compounding United Composnes
Inc
- 2526 13 o6 AP Co
i 110 11 Prime Scurce Polymars Inc
[ 110-118 12 ComAlloy Internatronal Corp Prime Source Palymers
v Inc
- 18 115119 13 I(.‘;cnrm"uloy International Corp  Prima Source Polymers
* ne
e 118 14 Prime Sourca Polymers Inc
e 112 13 Comalloy 1tarnational Corp
11 North Wood Plaskcs Inc
U 12 North Wood Plasties Inc
107 11 ComaAlloy International Corp
16181416 77-80 1 Chi Met Industrial Co Lid  NOVA Chermicals Spadtech
X! Compounding
13 Spartech Cormpounding
F] 36 10-72 112 00601 |01 American Polymers Inc BASF Corp  Dow Plashics,
3 f'ohmerland Inc RTPCo Shin-A Corp Thermotd
Ing
- 11 01 RTP Co
1623{1115 48.58 112 0 06-0 07 BASF Corp  Ched industries inc  Che Mel industnal Co
Ltd Dow Plasucs NOVA Chemicals Polymarland, inc
Spartech Compounding Tharmofil Inc
21-26 75 40-70 1-11 007 II'~IOVA Charmicals Spartech Compounding Tharmofi
» ~ nc
7 13 Spartech Campounding
Spartech Compounding
46-60 112 007 Dow Plastics, Thermafil Inc
I 70 1-11 007 Palymesland Inc, Spartech Compoundng Thermaii
. Inc
21-26 75 40-45 1-11 NOVA Chemicals
112 12 15 BASF Corp  Dow Plastics
e Y 1 01 a1 ‘kE\SF Corp
12 BASF Corp
03315 45-50 42 115 111 001 o1 Amencan Polymers Inc BASF Corp Darl Polymaers
i Inc Dow Plasucs Fina Oil & Chemical Co  Medern
2 Dlspersions Inc NOVA Chemlcals
44-58 1 01 Ut BASF Corp Dow Plashcs
3 Dow Plastics
Daw Piastics
1 2324 42 12 Dow Plastcs
\ 23-24 42 12 Dow Plashcs
2324 42 12 Dow Plastics
o et 2324 42 G1 12 Dow Plasucs M Hoiland Co
= 1-31 50 1 Chnevion Chamucp) Co
55 95 1 Chevron Chemical Co
2 1 NOVA Chemicals
Xl 2 11 Polymariand Inc
b 60 111 PE Dow Plastcs RTP Co
EniChern
EndChem
EniChern
EmChem
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.
for war
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A | Latex & Chemical Corp €, Vult Acet
- pshira Chemical Corp  Subs of Dow Chemical Co P,

s ok Everflex
Starcn and Chemical Co B, Dure (O Set Resyn
®hhold P, Plyamu!
et Bader Co Ltd P
" ¥l Inc P, Galvg
. B#Chem inc P
“as Polymer Services Inc A Dw el A Schulman inc €

Ion Caride Corp P
2 &r Potymar Systems P

=

POLYVINYL
ALCOHOL

Polyvinyl alcohol 15 produced from
the full or partial hydrolysis of a
vinyl ester such as vinyl acetate The
reaction results 1n the replacement of
some or all of the acetyl groups with
hydroxyl groups Polyvinyl alcohol
(PYOH), 1s a crystalline thermoplastic

MODERN PLASTICS MID-NOVEMBER 1999

powder that 1s soluble 1n water and al-
cohol The resin’s barrier properties
suit it for use in packaging films,
hoses, and tubing, where in 1ts fabmn-
cated form PVOH is impermeable to
oxygen and mtrogen, and 1s unaffect-
ed by grease, oils, waxes, and organic
solvents, other than alcohol When
PVOH film 1s stretch oriented, 1t
achieves crystallinity which permats 1t
to polarize hight Hydrolysis levels 1n
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& p- g | & |(o12a8) |rA) ] (10°pal) {(D388)  |(De3ey  [(De3s} (D3}  |(pess)  |(D7eG)  |{D638)} ((D . s
7P BM 050 450-525 000 2950 T £ 145
o
L) "
7P B ToF 0 |8 T % z .
PP BM CCF |20 |16 12 37 g TR T
ad BM CCF |30 |8 (H % § %5‘.35——--——
PP BM CCF |40 [o-16 10-11 32 35 170 33 R
PP BM CSF |40 |3 9 ) X = 37
PP BM GRR (20 [B 4 63 &d > 5 TTe
PP BM GFR |30 |8 2 91 107 ¥ s [
PP BM GFIR [40 [B 15 110 116 ke s
P BM MNE (20 13 g 50 ]
'rEp BM MNF_ (a0 |3 3 53 s
Fe M TF w0 |3 13 13 o S
FP EX T 20 [3-16 12 40 a1 7 = —
PP BM TF 30 |3 11 39 : m;q-——
PP B TF 40 |3-16 1011 38 38 5 —=
PR BM UV AR
PP CAL 089 482 26 800-1000 |10 1 .
PP ICAL |HS 482 3 = I
PP [CEX 02 53 22 I
PP CEX JaBU , —
PP ICEX [5u oy
Ed CM 0506 36-46 14 17 e —
e CM GFIR |30 13 120 72 140 70 ; - & —
PO CM GFIR 40 1-3 145 2 200 £ —
PP COT 482 N T
PP EBM 89 1000 1 Y —
PP EX 02 35 450-525 125 32 50 100-920 |26 50 360-60 11-25 :
&
4
= RTT
PP EX CCF 400-450 22 35 28 50 2D 42 i B
PP EX CCF 30 |15 11 3z i Y e
P EX CCF_ |40 [paz 10 170 30-33 AT
PR EX CCF |48 |2 1214 4D 35 60 B
FP EX MCF 400-450 8-10 40-54 55 81 6170 TV
FP EX MNF 195 512 27-31 THORE T
PP EX MNF |26 |3 5-10 1 a1 ) T
PP EX i3 400 450 25-41 o4 ” /A |14
FP EX TE 20 loea 118 27-146 (a7 73 o) -
PP EX TF 21 Joz7 12-15 50 39 58 : o 88 -
P EX T 3 _[08 11-13 5 52 85 L i P
3 EX i 40 112 18 46 P T
PR EX S 24 482 250 38 : N
B8 o2
PP EX_ M 2 400440 14-20 3644 . 1§
PP B[R 24 550 8 T
= Ex  {SU I 0! T R P
PP EX  |UVS 2 400 482 14-20 a2 S T
PP EX JUVS  |TF 20 |08 146 a7 I
PP EXB 3 29 2-15 3 600 2 1
PP E£XB CCF 28 13-15 a0 i g_s-_l_a_yh_ T
£P EXB GFIR 2-11 112 324 § S
PP EXB GMN 917 18 79 e
PP EXB MNF 120 613 35500 : 9_2____&__‘*
P EXE |IM o 2-8 6 ] AT Y
PP EXC 972 200 3348 A
PP EXF 4 450-525 100 48 19 " — ]
E3 EXF JUVS 452 w278 _
PP EXP 0 6-29 482 215 31000 135 49 46 1-13 A .
X -2'2_'-‘—5__;
) EQ CCF 28 B 15 % . "I_'____:k
PP EXP CCF 143 |3 1214 40 35 50 3 Ba7 b
7P EXP GFIR 211 (i 324 s %
= EXP GMN 917 18 79 ‘ ';755;5?"——-' L
PP EXP MNF 1-20 6-13 35500 427 31 b -_._,_H___k
PP EXE TF 20 [5 1115 30 33 53 < X o
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] 5 Coefticlent
‘-—"""-’ izod Impact (D255} of linaar Specific | Water Water
i al thermal Duromaeter | gravity absorp- |absorp- | Dialectric)
Cotpr, ] expansion, | Rockwell |[hardness [(spgr23 |tlon @ 24 [tlon @ strength
ma 73°F |72F |40°F )40°F,  [flow (Infin- | hardneas I{scale 1) ]23C) hra oquil [Vimlf) .
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125in |.25In 125In | 28in | F){DEB6} {{D785) {D224D) (D792) {D570) (D570) {D149) Supplier
3 Farro Corp
09 RhaTach
11 []13] RTF Co
09 Ticona
1 09 0 02 DSM Engineering Plastics
7 45 90-91 Huntsman Fotypropylena Corp
0 6-2 34-36 8388 0 9-1 002003 Ferra Conp  Mulbbase Inc RheTach, ATP Co, The
Plastics Group
i Farro Corp
28 28 75 1 Color & Composite Technologies Inc
33-35 a5 102 1-13 003 A Schulman Inc , Ferro Corp , Muahlstain Com-
pounded Products Multibase, Inc  RhaTech RTP Ca,
The Plastics Group
1 Ferro Corp
11 003 RheTach
11 Multtbase Inc
0304 27 ar 85 1112 003 Ferro Corp  Multibase Inc RheTech RTP Co The
Plastics Group
12 Ferro Corp
05 12 M A Hanna Enginesred Materlals
23-32 87-102 12113 003 Ferro Corp M A Hanna Engineerad Materials Multi-
base Inc RheTech ATP Co The Plastcs Group, TP
‘Composites Inc
12 Farrq Corp
1115 Equistar Chamicals LP
1 Rhalach
1 003 RheTach
36 1113 RheTach
11 RheTech
11 RheTach
] 30 1213 jo03 RheTach
1 RheTach
23 |44-83 75-107 09 001005 Chissa America Inc  Color & Composite Technologies
inc  PCD Polymere GmbH RTP Co
36-37 051 a1 LNP Engineenng Plashes inc M A Hanna Engineered
Matarnais
U 4 11 001 DSM Engineerng Plastics
a7 tt g Gt OSM Engineerng Plastics
12 002 RTP Co
A7 24 11 001 LNP Engineenng Plasucs Inc
- 45 1 001 M A Hanna Engineared Materals
3 25 11 001 LNP Enginearing Plasiics Inc
<] 12 002 HTP Co
T 12 0 O M A Hanna Engineared Malenals
617 42 09-1 001 LNP Engineenng Plastics Inc  PCD Polymere GmbH
X Washington Penn Plestc Co Inc
2 PCD Polymare GmbH
.t PCD Polymers GmbH
g “Bian 1-15 100 1 Michael Day Enterprises
3 0 B4 i o o3 Thermenl inc
2 555 111 24-26 49-111 1-11 091004 [002 LNP Engingering Plashes Inc M A Hanna Engineered
¢ Matenals Michael Day Enterprises PCD Folymeare
i o (GmbH Thermofl Inc ‘Washington Penn Plastlc Co
L e inc
.%'95 1.4 20-24 57-117 11-14 002003 J0C6 LNP Engineering Plastcslnc Muwchast Day Enter-
| ‘.; i prises, PCD Polymers GmbH Thermofil Inc
i “#100 |19 17 59 111 12 006 01 LNP Enginearing Plastics Inc Michasl Day Entarprisas
g }Q; 11 004 ENP Enpineering Plasncs Inc
] A{I 20 : i ggg t:E E:guneerlng Plastics Inc
_ ) !E gneenng Plastics Inc
_ e 1 07 1 {Washingtan Penn Plastc Co ing
_] ‘} 1B 1 [Washington Penn Plastc Go Inc
_ 8 1 Washingtan Penn Plastic Co_Inc
7 n ded7 52 117 D9i2 [uo3 Equistar Chemicals LP Thermefl Inc
1. na 18 11 [Wasninglon Penn Plastic Co inc
_] y PCO Polymers GmbH
s 2 1 ‘Washington Penn Plashe Co Inc
1 2 os 9B 1 Color & Composita Technaioges Inc PGD Polymera
GmbH Washington Penn Plastic Co Ing
_\___/ PCD Polyrmere GmbM
— 4570 oa a0 12 003 Color & Composite Technologies Inc PCD Polymare
GmbH RheTach
1062 0827 17-42 50-90 0911 003 03 Comalloy International Corp  Huntsman Pol [
N X lypropylene
Cotp M A Hanna Engineered Matenals PCD Polymere
_— GmbH PoiyPacific Australia Pty Ltd  Targor
:I - S 90 1 03 ComAloy Internateonal Corg
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Resin & Compound —

Mold 3 -
Melt shrinkage [Tensile  [Tenslle | Tensile Floxurat E
- . E tlow (finear-  [strangth | giangation|strength  |Gomgpres [strength |Tenslle | Commei¥  axural
a E B # (g0 [Melt Procass |Injection | fiow) atbreak |atbreak [atyield (strength {atyleld |modulua |mog modulus
H § = & & |min} temp [temp |PTESSUM ((muAn)  {{10%psl) |(%) {psh {psl) {psl) (104 psl) (101 (10" pal)
& & | 2 E |E |[o1238 [ | |oo%psit |(Des5)  |(Deam)  |(psas)  |(De3my  |(Devs)  |(D7eo)  |(Dsae)  |qps om0
PP M [GFR_ | B & 5 ' 7=
PP M M GFIR |25 S10 4 7t 51 T
PP [T Y GFIR 30 |8 482 24 77 4 125 165 il
PP M [M GFIR |40 510 12-16 23 114 35 w6
PP 1M ’I_M GMN 30 510 5 EH 4 5
PP MM MCF_ [25 (658 8 "
7P I II_M MNF B 14 215 50200 125 185 , 367
PP M |[IM MNF |20 510 11-15 28 36 4289 Tm
FP M |[IM MNF_ |25 510 11 38 35 T
h’:p ™M §iM MNF 4D I510 9 20 174 5
PP M |IM TF 13|14 49 . B
G MM TF 20 482 -
Fp 1M [IM TF 30 482 N
PP IM IR 112 390-460 118 34-45 25-390 2590 43-41 23-55 16-75
PP ] GFIR__ [0 10 20 3 B0 p 3
Hﬁ ] |ﬁ GFR |15 5.0 2 B8 3 ; ) -
PP G GFIR |20 460-500 25 B 54 : 75
PP ™M [R GFIR__|25 510 4 £ 3 3 T
PP M [R GFIR [0 |3 2 130 175 I %
PP M__JiR MNE |15 510 15 18 39-43 10 15 %3
PP ™M iR TF 20 400 450 10 38 ¥ 50
PP Jma TR UN 44 7 10 ®
PP M|t GFIR__[10 67 62 3 87 W50
il AII_M L GFIR |20 6 B4 3 5 5
PP ™ML GFIR _ ja0 34 77 3 110 - %
PP ML GFIR__ a0 3-4 3 135 190 8
PP iM__|LPTFE 20 1520 19 a0 a5 . 718
PP W JLPTFE |Grm |90 440 1520 5% 80 : %
FP M |LPTFE |GFIR |30 400 460 |15-20 35 75-97 2535 110 60 AE W75
PP M__[LFTFE_[TF 20 410 450 15 20 25 8 28 : %
PP M S GFIR__[a0 440 15 20 5 a5 Z5 75
& M LI__S TF 20 410 450 15 20 25 a 28 ¥ o]
PP M sy 482
PP ™ |UVS 260 400-482 [06-15  |14-20 20500  |26-48 1323
PP IM__JOvS |CCF__ 25 8 10 15 48 . ]
PP %TM UvS  |GFIR |1 400 440 67 45 2 35 & %
Ed M Juvs  [eFIR " feo 3 4 90 115 ; s
PP I Juvs  JGFIR [30 |8 482 2 125 165 &
PP M JUvs  [MF B B 125 165 5]
PP IM_JUvs_|TF 10 |22-85 12 1045 4425 ; .
FP “y uvs  [TF 12 [24 12 20 45 2 <3
3 ™M UV [TF 20 12 20 482 11 30 H-4s o .
PP M fuvsTF 25 [18 10 10 51 Ll
PP M juvs  [TF 3 ]38 15 15 49 £
PE M JuvE  |TF 30 482
PP 5FM 1 0
= T 0629 482 215 51000 |49-54 121 . g .
Tr——
PP T CCF 28 400-450 13 15 50 22 35 26-50 20 a2 1835
K — ]
PP T CCF__[«0 |2 770 33 ¥
PP T GFIR ESK 12 324 &g
[ T GMN 517 18 79 v LET
3 T MCF 400-450 B 10 40-54 5581 61-70 ~ _555_7_53___
PP T MNF 120 613 35500 |31 26
PP T MNE |36 |3 510 T a 50 3’&_?____
PP T TF 400-450 25 a1 E
G T TF 21 _Jo7 1215 55 3 &8 _2_5__""‘“—__'_—_
i i N Jao iz 0 3 4 54 g
PP RGS 482 T
PP T |iM [ 28 6
PP iz 755 150-200__|42 51 . t
PP v 18 500 az - BN
PP vV |IM 05 200 44 . 15.._____
IFP Alloy EX A5 |WNF |20 EEE - ~—
{PF Alloy EXC 20 740 140 3 _; — ]
B,
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Polypronylene

H

{zod impact (D2565) f,’,",',',',’.':','"' Speactfic Water
tharmal gravity abaorp- Dialectric
v pansion, | Aockwell {sp gr 23/ tion @ atrength
30°F, |flow {Infin- | hardness 286) equil {wimlly
25in {F)(D996) [{D785) {D732) {D570) {D149) Supplier
= T Nylex Compesites Co Lid (USA)
- 97 11 03 ComAlloy 'nternatonal Corp
] 117 13 Nytex Cornposites Co Lid (USA) PCD Polymere
GmbH Thermohl Inc
- 14 102-116 12 03 ComaAllay intarnational Cosp Thermofil Inc
_I 103 11 03 ComaAlloy international Corp
] 53 1 RheTech
— 50-117 771 Thermol Inc_Tong Yang Nyion Co Lid
- o0 1 03 ComAlloy International Corp
™ a0 11 03 Comalicy International Corp
] a0 12 03 ComAlley International Corp
] 1 Wastinglon Penn Plasue Co Inc
PCD Polymare GmbH
1 PCD Polymare (GmbH N
35 90 110 01-14 03 Albis Canada Ine  ComAlloy Internatonal Corp  LNP
Engingenng Plastics Inc M A Henna Engineared Mate
nals Tong Yang Nylon Co Lid Washéington Penn Plas
he Co Inc
14 ATP Co
107 13 03 ComAlloy International Corp
23 95-108 15 Nytex Composites Co Ltd (USA} TP Composites Ing
106 15 03 ComAlloy International Corp
24 95 14 Thermafh InG
96 98 11-14 03 ComaAlioy Intarnatonat Corp
15 DSM Engineanng Paslics
14 RheTach
00 1 Michael Day Enterpnisas
1 mMichsel Day Enterpnses
11 Michast Day Entarprnses
111 12 Michael Day Enterprises
42 1 LNP Engineanng Plastcs Inc
28 11 LNP Engineenng Flastics inc
1213 LNP Engnearing Plastics Inc M A Hanna Engingerad
Materials
24 11 M A Hanna Engineerad Materials
12 LNP Enginesring Plasties Inc
24 11 M A Hanna Engineered Matenals
PCD Polymera GmbH
44-83 65-104 09 Chisse Amenca Inc Color & Composite Technologres
Ine , Huntsman Poiypropylene Cerp  PCD Polymere
GmbH RheTech
25 100 11 Coior & Compaosile Technologias Inc
1 M A Hanna Engineered Matenals
24 94 1 Therrmolll, Inc
117 11 PCD Poiymere GmbH Thermohl Inc
117 11 Therrmolll inc
28 a8 95 1 Color & Gomposita Technologies In
95 1 Color & Compoaite Tachnologies Inc
28 86-90 1 Calor & Composite Technologies Inc PCD Polymere
GmbH
25 96 11 Color & Gomposite Technologies Inc
31 105 E] Cofor & Composita Technologies Inc
B PCD Polymere GmbH
] 0 NOVA Chamicals
] 17461 84-102 EFE Epailon Produets Co  Huntsman Polymars Corp  PCD
Polymera GmbH Plashic Selecton Group Inc. PolyPa
ciic Australiz Pty Ltd  Solvay Polymers Inc
44 82 88 1113 DSM Engimeening Plastics PolyPacihc Australia Pry
I I Ltd
12 Washington Penn Plastic Co Inc
T % 73 5573 FolyPac fic Australia Py Lid
R " 17-22 1112 PolyPacific Austraha Pty Ltd
1213 DSM Engpneenng Plasucs
— 23 50 88-106 0913 Equistar Chemicals LP PolyPacilic Austrahia Ply Ltd
__—./; Ferro Corp
:I________ 12 DSM Engineering Plastics
I 1 Farro Corp
i - 11 Ferro Comy
I _ TPCD Polymera Gn‘1bH
I 17 11 PotyPaci.c Austraiia Pty Ltd
I 75 102 LE] Chisse Amenca Inc
I a0 09 Chigsc Amerniea ine
R 35 09 Chisso Amenca Inc
L ‘Targor
:]____/ Huntsman Polymers Corp
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- Melt shtinkage [Tonslte  [qencia | Tensile Flexural 1
E flow {Inear.  |strength | eiongation|strength | Compras |strength  |Tensile | Compry Floxural  ——
5 £ # (g0 |Mekt Process | Injection | fiow) aibreak Jatbreak [atyleld |strangih jatyleld | Modulus |modyy, modulus
.§ 3 E | & |mim [temp [temp [presSUre jmivin}  |(10°pel) (%) (pal} (pel) {ps)) (otps ot ) T (o* pad |73°F
& 2 £ | £ [(p123g) |("”) {°F} (10°pel) |(D955)  |(D638)  |(DB3asy  |(DB38)  |(DEAS (O790)  |{U638}  |(Dsesy | oreo) 125
TP Afcy 77 EE:y T —_—
PP Alloy ] 12 560 7 5 1 ——T1
PP Alloy FC B 570 1 T
PF Allay M 11-28 425 500 811 75500  [27-38 34 47 7|
PP Allgy 1M CCF |40 450 60 a7 sl B
P Alloy M GFIR |36 |10 425-500 1-3 25 160-166 208-240 > 105
PP Allgy jiM GRR |50 |10 425500 13 2 170 260 e T
EE—
PP Alloy IM  |HS MNF |20 482 e
PP Alloy MM GFIR__ |20 2-4 87 3 sk B
PP Alloy iM__[IM GFR__ |30 2-3 91 107 Bk B
EF Alloy NG 10-15 47 —h1 = -
PP Allgy T MNF |41 [05 811 10 35 58 1% -
PP Copolymer Ewl 0 3-30 428536 1025 27340 [1C0 1000 [1248 017 % 5 |oet
‘4
J
3
e
PP Copalymer  |BM [cEF |20 [a5 1415 200 34 36 — = we |
PP Copolymer BM CCF 30 12 [oist ) 1
PP Copolymar  {BM CCF  |aD [0405 10-12 36 200 29-38 :g.;{ a0
PP Copolymer BM CFR 10 2-3 40 55 80 7)) |
PP Copolymer BM MNF J20 J0§ 13 I a4 % Eil i
PP Copotymer BM TF 20 [0S 12 14 100 38-42 %6
PP Copohyar BM TF 40 [05 9 36 s B
PP Copolymer  |BM  |ABU 12 E] '
PP Copolymer BM |AS 1 5-65 375-525 1025 27 500-700 |38 45 10-18 i 1223 i25
z
-
{Fp Copolymer BM 1HS a 7-85 375 525 15-25 3142 i 1123 125
PP Copalymer  |BM  |IM 482 e
PP Capolymer M IR 1 3 150 34 . 18
PP Copolymer  [BM L 152 440 1025 40-42 1416 1 1215 |
PP Copolymer EM MR 2 7 15
HT’_PCnpulymr BM  [NA 0 7-65 375-525 10-25 27 550 3124 10-18 v 1323 1-25
k:
PP Copolymer  [BM JUVS 12 8 : 2
PP Copalymer  |BM |UVS  [CCF {40 |04 470 24 400 37 ]
PP Copolymer __ |CAL 1721 1000 12-15 0-2
PP Copolymer CAL [ABU 12 5 k 2 -
PP Copolymer CAL Juvs 12 8 P 2 T
PP Copotyrmer CEX 27 27-50 490-500 12843 8 by 814
PP Copolymar |CEX [AS 2 43 - 7
PP Copolymar _ ICM 0415 400-440 12-25 28 38 14 o 1011
PP Copolymer CM [as 182 44-45 720
PP Copolymer CM [IM 05 10-25 500 38 .| -
PP Copolymer COT 257 12.25 29 33 f 810 14p-1
IFF Copolymer  |EBM 172 1060 12-48 043 3 130
PP Copolymer  |EBM |AS 18-12 390-500 50 450 36-50 1315 1222 1
PP Copolymer  [EBM |NA 15 440 10-25 41 16 BT
PP Copolymer  [EX 04-18 (320330 [320525 1225 25-50 BO700 |29 60 716 " 1031 0 &1
P o
i H
PP Copolymer [EX CCF |20 0% 95 700 34 3 L
PP Copolymer  |EX cCF |30 |2 12 . =
W
PP Copolymer — [EX CCF |31 [2 A
1630
PP Copalymer  |EX CCF |40 |D405 1012 36 200 20 2§
PP Copolymer . |EX i—
apolym CCF |50 [23 F—
PP Copotyrmar EX CFR 10 23 40 55 80 ]
PP Copolymar_ (EX. GFiR |20 1] 3 LT




[ v Coetticiant
Ized Impact (D256) of linear Specific | Watar Water
Comyyy, ® i thermasl Durometer | gravity beorp bsorp Dialectric
T | Modui, expansion, (Rockwell |hardness |(sp gr 287 (thon @ 24 {tion @ strength
. (m‘l"ﬂ psh) (7¥F [79°F. |40°F |40¢F, [flow (infin- |hardness |(scale 1) }23C) hra wquil {Vimil)
Degy 125in | 25n | 128In | 25In | F){DB9G) |(D785} (D2240) |{D792) {D570) (D570) (D149) | Supplier
:|E ; Huntéman Palymers Corp
j_""‘- : 99 Huntsrman Polymers Corp
[ 95 Huntsman Polymers Corp
T 40-48 50-80 08 02 Monigil L SA Inc
- o0 12 Montsll U SA Inc
- 14 101 112 12 [E] Montell U SA Inc , Nylex Compostes Co Lid (USA)
I 9 115 Te 02 Mantell U 8A Inc
B e . Targar
I e it Nytax Composites Co Lid (USAJ
- 12 Nytax Composies Co Lid (USA)
— ? vEl Nytex Composites Co 1id {USA}
o 13 FerQ Corp
] — 0813 33-83 70-101 BE-92 09 001-003 |02 Amoto Polymers Anslech Chamical Corp  Equistar
IChemicals LP Exxon Chermical Co , Fina Oil & Cherm
: cal Co , Formosa Plastics Corp USA Huntsman Poly
7 mars Corp  Hunlsman Pelypropylena Corp , Montell
U SA Inc Prma Source Palymers, Inc  Solvay Paly
v mers Inc Targor Ticona Union Cerbide Corp Poly-
: rmars Group
7 92 1 Montgll U SA Inc Polycom Huntsman Inc
] - g 80 11 Prime Source Polymers Inc
1 ~ B0-87 1213 Mantell Y SA Inc  Palycom Huntsman Inc  Prime
Source Polymers Inc
1 05 001 RTP Co
93 1 Mantall U SA Ine
91 1 Montall U SA Inc  Polycom Huntsman Inc
A {aa 12 Montsll U SA in¢
] - E Montell U SA Inc
1-25 80-107 0g a1 Aroco Polymars Equistar Cnamicals LP Fina Ol &
. Chemical Co  Huntsman Polymers Corp , Montall U SA
| Inc  Network Polymers, Ine  Philips Sumika Polypropy-
lene Co Solvay Polymers Inc  Union Carblde Gorp
B Y Polyrars Group
%) 125 75-107 vE] Equistar Chemicals LP Philips Sumika Polypropylene
Co Ticona GmboH
Targor Teong GmbH
i 78 t Montell U SA Inc
&6 80 GE] 1Equnstar Chemicals LP, Fira Qil & Chemical Co
80 vEl Equistar Chemicals LP
y 1]3:23 1-25 85 107 09 003 Q2 Equlstar Chermicals LP Fina Ot & Cremical Co  Mon
e tell U SA inc  Philups Sumika Pelypropylene Co
N Satvay Polymers, Inc
2 09 Mortell U SA Ing
b B 82 12 Montell U SA Ine
Y 86-92 Huntsman Pelymars Corp
i §< 09 Montell U SA Ing
s 09 Montell U SA Inc
7 Ky B60-69 04 003 o2 Montall U SAInc Solvay Polymers Inc  Umion Carblde
ok Corp Polymaers Group
] RN B9 08 Montell U SA'Inc
. IO 3383 55-58 09 003 Huntsman Polypropylane Corp Ticena Ticona GmbH
§ :{g_\ﬂ Phillps Sumika Polypropylene Co
N ; ' 75 Amoca Polymers
A 1619 33 65-67 0c3 Huntsman Polypropylans Corp
‘e’i\ua-eu 50-89 B6-02 og 003 02 Exxon Chemical Co  Huntsman Polymars Corp Mon-
_ L L - tell U SA Inc Union Carbtde Corp  Polymers (3roup
Wy A2 1 80-100 09 Amoco Polymers Montell U SA Inc  Philips Surmika
b Polypropylene Co. Solvay Polymars ine , Union Car
] N . blde Corp  Polymers Group
B Fina Qi & Cherical Co
ki ) 0613 33-83 55-107 091 003 02 A Schulman Inc , Amoco Polymars Anstech Chemical
<. Corp  Dow Plastics Epsilon Products Co  Equistar
‘* . Chemicals LP, Fina Cil & Chermical Co , Formosa Plas-
L ! tics Corp USA Ganerat Palymers Huntsman Polymers
» ! Corp Huntsman Polypropylane Corp Montell U 5A
B Inc  Prirne Source Polymers inc  Shuman Plasbics
i Inc  Solvay Polymers Inc  Spartech Compounding
K Ticona Ticona GmbH Union Carbide Corp Polymers
1 .- 4 Group
_ - K . 6-22 82 1 Montell U SA Inc Polycom Huntsman Inc
34 BO 11 Mushistei! Compounded Products Ptime Source Poly-
mars Inc
__ . T 11 Muehlstein Compounded Products
- 8-3p B80-87 1213 Montall U SA Inc  Palycom Huntsman Inc  Prirme
A __-F Source Polymers Inc
| —~ 13 Mushlste:n Compounded Products
T F 2 i cai RTE Co
I ey 5 20 1 Prime Source Polymers Inc
K
i
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"6 RN ".'&cr;. w.;z&,,
Resin & Compound L e RS el
i msﬁ?v'm i e e ol
it .- ol _
Mold |
Melt shrinkage |Ternale  [Tengile | Tenslie Flaxural s
- ° E flow {inear-  |Stength |alongation (strength |Compres |[strength |Tonsils (g .+ pswral
= 2 | # g0 |Met  |Process | Inisction | 4isw) atbreak {atbreak |mtyleld |strength |atyield |[medulus |meq - padulus
2 § -} 2 | 5 imin) |emp [temp [PrOSSUT® \(milin) | (10%paf) (%) {pei) {psl) {psi) (o psl) | (gt o psb |73F
2 & b=} E | £ liprz3e) |rA {*F) (10%psl) |(D955}  |(D639)  |(DE3e)  [{D63’)  |(D69S) (brs0)  [{DE28) (s ;7‘. . gmm 1o
TF Copolymer [EX GFA [0 T T 5 =1
PP Capolymer EX MNF 20 {0S 13 34 -25""’"_ [
PP Copolymer  [EX TF 20 05 12 14 100 38-42 VEE
PP Copolymer EX TF 40 |05 9 36 A gr—'—'_ [
PP Copolyrar  [EX _[ABY 12 473 B |
PP Copolyrer  [EX  |AS 1765 375-525 27 50 450550  [36-50 10-16 « 33 |125
A
PP Copolymer  [EX  |HS 0 7-65 375 525 1225 31.42 iam 125
pr
FP Copolymer  [EX |HS TF 20 {17 130 42 w0
PP Capolyrer EX  Jin 0515 482 1025 500 3841 o 254
o
PP Copolymer |EX_ R 1 12-15 150 34 35 2123 b W |
PP Capolyrmer EX [NA 1 4-65 375 525 27 550 31 42 10 _;— ) 25
PP Copolymer EX |SM 473 ’ ¢ _
PP Copotymer IESEN 473 T
PP Copolymer  [EX  |UVS 0515 470 14 600 B 41 |
PP Copoymer  |EX_|UvS |CCF |40 o4 470 24 400 a7 ; B —_
PP Copolymar EXB 14 32 LT} —
P Copolymar EXB MNF 15-18 911 11-40 5 ~'3049
PP Copolymer EXB TF 157 6 14 40-300 ]
PF Copolymer __ [EXB_|HS 0 8-36 12-20 124-510 i 27820 —
PP Copotymer I_EEB R 255 15-19 150 300 T —
PP Copolymar _ [EXB |IR MINF 50 13-15 46 ; %
PP Copolyrmer EXB |UVS 0836 12 20 124-510 ‘. 1220
PP Copotymer EXC 27-16 3248 B s 1524
E:
FP Copolymer  |EXF 2170  |464.500 |420-500 1225 26.44 430 33 49 o ; =TI
k o
PP Copolymer  |[EXF |ABU 473 i -
PP Copolymar _ [EXF |AS 2 473 4142 s |
PP Copolymer _ [EXF _|HS 0709 32 TR
PP Copotymer EXF |M - -t
PP Capolymer  |EXF |L 2 az i 15 i
PP Copolymar EXF |MR 2 v %15 N
PP Copolymer EXF [NA 073 34-35 ] 7 g2t ‘_
PF Copalymer _[EXF_|SM 473 K T
PP Copolymer |EXF _|SU 8 473 16-25 500 37 k13 FER
{PP Copolymer EXO 3 a5 : 19 -
PP Copolyrer EXP 17 21 430-550 12-25 440-1000 [12-42 0-2 * ) LERT 13
- -
PP Copolymer _ JEXF MNE 1518 511 11-40 13049 |
PP Copolymer EXP TF 15-7 B-14 40-300 - 241 -
PP Copolymer EXP [HS 0738 12-20 124-510 |32 ; .‘“ 20 —
f— 1
PP Copolymer EXP |IM 482 My
PP Copolymer ___|EXP_|IR 255 1519 150 300 1517 |
PP Copolymer ___|EXP_|IR MNF 50 1315 46 - X- 1
PP Copolymer _ |EXP [NA 19 1225 49 .1.3’______“12_
PP Copolymer___[EXP_[LVS Ce-a8 12-20 124 510 w2 7
PP Copolymer  [EXS REEY 420525 B0 1000|1260 515 F p e
4 £
PE Copolymer  |EX3 TCF |20 |2 ,'!t___
FP Copolymer  [EX8 |AS Fan 1225 40 43 M7 TRE
PP T
opolymer  |[EXS |HS 07-2 430 470 1525 3233 b e
PP Gopolymer | |EXS |IM 1125 10 25 500 3B 41 2 si.r?_‘_____ 254
PP Copolyrmer EXS |IR 12 12 18 300 36 1'5"‘"—-1—-—
PP Copolymer  |EXS |L 2 42 Sl
PP Copalymer __[EXS_|NA 074 1225 32 40 ' FE’_E___ s
PP Copolymaer FB 15-7 400 440 1225 41 500-540  [29 50 1 S s 07 1¢
o ‘fg—-—.______
PP Copalymer FB |ABH 19 1225 42 M1
PP Copalymer __[FB__|[ABM B ?E"“‘—'—-:
PP Copolymer FB M 15 1225 40 i :TE-.______Q_S__
PP Copolymer  {FB [SH 19 12-25 42 § |11
PP Copolymer FB _[SM 8 4 Tt
PP Copolymer FBE |AS 19 39 ] ::t.: ———
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