My, J. F, Stols

Office of Nuclear Reactor Regulations
Operating Reactors Branch No. 4

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Sir:

GPU Nuclear

PO Box 480

Middletown, Pennsylvania 17057
717-944-7621

Writer's Direct Dial Number

June 25, 1982
5211-82-155

[hree Mile Island Nuclear Station, Unit 1 (TMI-1)

Operating License No.

DPR-50

Docket No. 50-289
Request for Information - Environmental Qualification

On April 30, 1982, you requested certain additional information be provided

concerning items A.2.6.7, A.3, B.l, B.2, and

~9

are attached.
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C. J. Crane (FRC)
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GPU Nuclear 3 part of the Ger

B.3. Responses to these items

Sincerely,

D.*Nukill
Director, TMI-lI
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ATTACHMENT

Item A.2.6.7 - Qualification Test for Rosemount Transmitter Model 1152,
Report No. QR 4201-1152 GPJ, Rev. A, Rosemount Inc., 2/14/77

Response: We are unable to obtain this document from B&W. However,
we have provided a summary report to FRC which we were able to obtain
from B&W.

Item A.3a - A legible single copy of B&W Documents 58-0089-01,
58-1017404-01, 58-0528-00, 58-00181-00, 58-0079-00, 58-0372-00,
58-0261-00, 58-0220-00, and 58-0088-00.

Response: We have contacted B&W concerning these reports. We were
told that B&W had third generation xerox copies, although readable,
they are not reproducible. However, attached is a summary matrix
which we were able to obtain which was redrawn from the requested
reports.

Item A.3.b - "1000 Hour Heat Aging Study" by L. Small and E. Sheer
(unpublish BF Goodrich Co. Report)

Response: The "1000 Hour Heat Aging Study" is attached.

Items B.1, B.2 and B.3 - TMI Action Plan Items

Response: Information concerning TMI Action Plan equipment installed
in harsh areas will be provided on SCEW sheets only after the functionally
installed equipment work packages have been turned over to TMI-1 operations.



o 177 Ba¥ 0% gRowP et 3 ™ et
: ENVIRONMENT <IFICATION .
FOCOFATTURE | EQUIPMENT [ ACCIDE. ORMENT EQUIPHENT GUALIFICATION :
05ER | EQUr. .t FUNCTION | ang woofL ko) SPECIFICATION REQUIRL. L AT QATA — e RO
3 . -
3-3-3) |feactor Input to Bailey £3=3-4 axo® Rosntgen :::g° ;1tht‘~51 Sh‘:; o s it
55-6) Coolant Reactor BYaalx-ax | 135:9/1070 ) Press. 50 PSIG bas. i
(7) F low Protection ' (3-4-9) Tewp. 2050F Tenp. 206°F ‘
2) S ion Steam/air atmosphere A"{”" PIT vs TH
i“) NNl 1048 Max inaccuracy 212% a:tgzh:;c v tee !
(14) égs 6)- (7) (8)] P/T vs Time Plot attached Max inaccuracy 488 .
Seismic Vibration |
il ress - 3 Axis 3G Reached at
(3- 9) pressurizer indication Baﬂey- 12-151z below 12Hz .
(5-6)  evel and BY3340-AX S2al {mited .
(7) Transmitter Control g’;poaicmcnt Limited to
}F”)) Max Inaccuracy 2% g :
(135) !
L)
(3-4-9) Eteam Generator| Indication Bafley !
(5-86) level Start-up | and BYB4B1X-A !
(7) hnd Operate Control
(8) i
(1) |
(14)
|
|
“(35-4-9) [F Tank Level |Indication Bafley €5-3-17/H85-9/ Not Required i
(5-6) and pYBX31X-A 1070 (3-4-9) | Desfgn Range Only i
(7) Control |
(5) NNI 1048 ,
(H; 5-6)-(7)-(8)
(14 11)-(14
(3-4-9) |Peactor Input to Hotorola €s-3-17/Nss-9/ 2x10¢ Roentgen 2.2010% Roentgen Certificate of See Figure 2
Coolant Reactor Pro- | (Westinghouse)| 1070 Press. 58 PSIG Press. 59 PSIG Conformance Coples ¢l Test
Pressure tection System| 56PN Temp. 285°F Temp. 2860F Report for P/T feports Supplied to
P/T vs Time See Attached |Autoclave P/T vs Time 58-0093-00 D84 LOCA, Radiation
"Max Inaccuracy #10% Plots Attached. Max. Vibration, Design
curgc K i 6% Seisaic ange
3 rag 0 Gsl&nusol-
naccum-v o
- o - - — - v‘— e (g @ SOPENE SN - - l. " :. -..‘
. . » . . L1
. . .l S




177884 OWNERS GROUP

i 7~ . . 00-2/80
i : o NTAL QUALIFICATION PACE
' MANUFACTURE | EQUTFSCST Accli ENVIROSMENT EQUITHENT QUALTFICATION o '
Lot 1Tnptpeeay FLucTIoN AD VODEL NOY SPECIFICATIU: | REQUIREMUNT DATA DOCIMFNTATION RrvARCe :
} (3-2-9)| Feactor Irput to Motorola CS=-3-17/n888~- 2x10° Roentpern 2.2x10% Rocntgen Certificate of Sce Fig. 2
il Coolant Lngincer sern 911070 Press 53 pslc Press 5% I'S1C Conforaance Coples of
T Pressure Safety Protec- (3-4-9) P/T ve time see attached Temp. 286°F 58-0093-00 test reports
;‘ tion Systea max. inace'y £ 102 Autoclave P/T vs time For P/T supplied to BL'
! (SFAS) plots attached max {n- LOCA
g acc'y 8.62. Selsale (Vi- Radlation -
) _! bration) 3C sinusoldal Vibration
it 1-50 NZ 3 Axis max. Desicn Fange
"y " Sce Fig. A7
rogt (5-6) |Reactor Coolant [Input to SFAS| Foxbore NNI1048 2x10% Noentgent Sunce’y 032 58-0079-00 ;u;ﬂg;.c({:cif
'3 () Pressure and indlicetio: ElICH: Fress. 58 PSIGC . -11
SR ' Tesp. 285°F , 3 omores el
): (1) Stcam/air max inace’y $102% ;g?:lot “4‘;l§§;‘“ - LgCA“
' (14) y/ Seismic (Vibration) 1-2512 s—y %
1 Ril 1002 max inace'y 5%; Radiation
i 3G (Vertical & Horizontal) ,
‘ 3 . 51 Vibration 3G; 3 Axis Vibraclon
I Sox. Jsecc’y 3 2 3.2 Destign Range
: 1 to 50 N2
. e .
4 (5-6) |Main Stesm .|Ind{cation Foxboro NNIL048 o '2“" r2 2.0
T Pressure and Cratrol ELICH 4.6X10% Rad
3. (8) Press 90 PSIA
‘ (11 Temp. J189F
. Max. inacc'y SX
i, i Vibration 3C
: 3 Axls 2 3.0%; 1 to SOMZ]
¥
4, (3-4-9)| Keactor Input to Rosemount CS-3-17/NSS Not required 3.8x10% Rad Cercificate of The 17712 has |
3 (5-6) |Coolant Reactor Pro- 177¢cY 9/1070 Design Range Requirements | Temp. 325°F Conforzance (177CY)| qualified for
4
Sy 2)) Terperature tection Sys~- (3-4-9) (11)] NNITI 4B Only Press. 60 PSIC > = accldent condi:
T (8) Detector tem Roscmount (5-6) (7) (8) Rit 1002 58-0372-00 (177ww) by si=flarity 1t
& (11) 17704 (14) 177 GY - Vibration the 10%AFP and -
1 ] (14) (5-6) (7) by Analysis the replacezent
4! - (8) (14) 177 W = 1-3312, bi-axis part for the 1)
3¢ zPA
s ﬁ (5-6) Reactor Input to Roscrount NNI-1048 7X10% Rad . $X10° Rad $8-0261-00 See Figure &
. (7 Coolant Reactor 1152GP 9A92 & Temp. 286°F . 70 rsS1c 316°F $8-0220-00
‘ (8) Pressure Protection 08-1001108-00 | Press. 580 PSIC Saturated Steam/Chenical
B (14) Transzitter Syscen 1002 RN chemical spray Spray; max inacc'y 5%
l steom/atr; max inacc’y 10%| Scismic
3 Selsmic 1-35HZ; 3C ZPA 1-1641Z .3 D.A.
R Blaxtal; max., inace'y 5% 14-100 Nz 3G,2PA
y i ~ Max fnacc'y t 1%
. o
“ e, - - ; - .- W e e e . ——— ———— . —-.‘-» - -
".' .} - L . ..~ .
s ’ “ ' 5
3 . - ‘
1: _ o . ‘: = . °
] . » .
j . e % * " [P . e - " . *
-3 s b .
;; ) ¥ . r.'c . i 2oy f..... ’
1 ' X .
" - e ", . o ) .*.,.J o
i . . v 3] .



7~ .

7 BMAOWNERS GROUP 00-2/80
i ewv) \L QUALIF ICATION PASE 3
MANUFACTURE EQUIPMENT ACCTDews FONHENT EQUTPRERT QUACTFICATION
OSNER EQUL. FUNCTION [anup voncL w0, SPECIFICATION REQUIREMEN, DATA DOCUMENTATION REMARES
(3-4-9)] K1 Pre- Input to Bafley PT NI/RPS-CS-2-18 [Accident Requirenent Design Range $8-1017404-01 belsaice
(5-6) azplifler Reactor Pro=- No. 6621140AY Desipn Range |Design Range Only (1) Fad 2.‘!10‘ For T4H Vidration)
(7) tection systes Rad. 2.0x10% (2) Tesp 40° to 160° Selsmic ‘elow 7 W2
(%) Temp. 40-150 (1) Bumidity 943 $8-0088-00 Azited by
(1) tusidity 0-902 Rit at 140°F haker Table
(1%) Cont. Tested IC o ¢ 0.378
NI/RPS-1018 7 to 40 n2 bopy of laf
(14 _only) 3 Axis bepore avatil,
(3-4-9)] Source Range | Input to Reac-| Westinghouse | KI1/RPS CS-2-18 (1) Rad. 30-60 CPS/NV (1) Rad. &49.4 CPS/NV 58-0528-00 .
(5-6) N! Detecter tor Protection]| WL-23682 NI/RPS 1018 (2) Press. 150 PSIC (2) Press. 150 psic
M Systea (14 only) (3) Temp. 212°F (3) Temp. 212°F .
(3) (4) 902 Ru (4) 1002 RN >
(11) Ho accident requirement Selsmic (Vibration)
(14) Design Range Only 1C Vertical & Horizontal
(3-4-9)] Interzediate | Input to Resc- Westinghouse (1) Rad 4-8x10-14 A/ny (1) Rad 6.6x10-14 A/ny 58-0529-00
Range Detectod to Protection WL-23615 (2) Press. 150 psIC (2) Press. 150 PSIC
Systes (3) Temp. 212°F (3) Temp. 212°F
(4) 902 mn (4) 1002 Ru
No accident requirement Selsmic (Vibration)
Design Range Only 1G Vertical & Horizontal
(J-4-5)f Fover Range | Input to Reac.| Westinghouse (1) Rad 1.2-2.3x10°13 a/wv| (1)#rad 1.62x10-10 A/my $8-0089-01
(5-6) Detector tor Protection| WL-21616 (2) Press. 150 PSIG (2) Press. 150 PSIC Connector Test Rad
(7 Systea (3) Temp. 212°F (3) Temp. 212% Gamma 20R/He s
(%) (4) S0% RM (4) Humidity 1002 RH Neutron Fgux 107N
(1) Ko accident requi-ement *At 750 volts Temp. 200°F
(14) "|Design Range Only Seismic (Vibration) Press, 180 pst
1C Vertical & Norizontal
O-""ER CCDE
13-4-9) Cconee 1,2,)
(5-6) ™1 )
(7 Floridas
(&) Arkaneas
(1) s$MUD o
(is) TECO
. f": .

»e -

)



Temperature (°F)

300

200

100

o, ~~
BY TRANSHITTER
i s 0 e (-
_______ o SIS P . . “-\\\\\\
————————————————— - ——\m
T_/§ \\\ SPECIFIED
- TEMPERATURE -
DEVIATION: \ o i
OUTPUT SPECIFIED \ |
PRESSURE TEMPERATURE
\. A d
Y"\~J \
]
\ ACTUAL ﬂ
3
X ‘\Pnsssgne TR R PN O
~
\ -
JAN
BY AUTOCLAVE TEST \
(0CT 11-12,1971) ‘
g & 1 [ I 1 .k .4 1 | | L. 4 4
100 10! 102 103 104 109

Time(sec)

'FIGURE 1

60

40

20

Steam Pressure (psig)

.
R
o

<

(=]
Lo ]

Output Deviation, %



T _ h
: . ke S | '
i 1ok Dot = |
. ! ! 5 ! i
vE 3ynold i 4 . _ i
i : i
aansodx3 Aeadg-|eotuRy)/uedys uo_. alyjodd 24nssatd/aanjeaadwa ) patjjaeds ‘¥ aanby2
a ' _ C(suM) ImL ; :
™ .3 .
O ey—=e2 ¢z ¢2 €2 5 8 v £ 2 [ o
oL I L/T I l)ﬁ I T 1 —V os
. 1..._ . la— dONG NE109 ¢ 3514 935-§l—o{ |=—
. ¢ . B, S
m
N .—zuau?\ " 3 9.::...35: %
. . 404 §2'6 OL G0 Gily 'StnaHz 4 - ool
N 15114 403 0°01 01 §26G 20 W “
= 0oMy3d 0L 03Y343NAQ AVUdS SEOAOH v 2
s O
T p—— 404 0311ddY AVNdS 01OV J1u0a2 e
G 37v3S 01 10H 3AuNDTY o
= =2t 5 ={051
. 310N »
: o
- -4
® p.
o v
‘ . . &
. d40OYQ NIN-0f ——————v] [ S - -{002k
—Nipt O ENNI CUHZZ— ¥ & c
61cd 02 02 et
a lnw.uv 4! “
A snni
1= |><\ SuH 2 1952
i : o m.,. N
. - 5
, = w . 235 I
o = - NI Bied 09
3 2 > - At 3008 -{ 008
w o w -
. ’ F
= . .Qa
- p—

- ———
. SR
—— -
[P N lee -

= oo - o0
- —
. o —— —
.
-
- X

3-5

Sy g i
e g




(21sd) ainssaiy

(2as)auwl)
0! y0! g i g 0! T
0 [TITT T T 1 TTTrT T mTTrrr 1 mrirr 1 UL B L ALEL NI
R —
| Mo ﬁ p, A 001
0l E
/ HdgS <d°=°ho=.mw
0z B A TN 0s1
— / / \\ /I
\ ﬁ I
J J . -
\\\""1 -~ !
0t - —/ = 00z
JENLIVY3IdiiaL J4NSS 344
031413348 031413348
\ 0s2
oy N 3N LYHIdHIL
JAVI201INY
05 | W— ,// 00€
JUNSS3¥d 3AVI201NY
09 0cE
0L ooy

e

J4n9l4

10-¥L523-4 1S31 Y001 3HL 40 SNOILVIHVA TVIN3NNOYIANI INIYNQ

JUNSS24d TVNLIV

HILLINSNYYL 3YNSSIUd HA9S VIOUOLOW ¥O3 IunssIyd g3lvajony OVAVE 3HL 0 NOTLVIHVA

(H498

ISNOHINILSIM) VI0HOLOK

(1) simesadua)

e

- oL

- 08°0

I

06°0

ng) orlcy 3inssayy

.
b ]
.

(indu|/3nd



W ———— -~ —— " — T} >

QUTPUT ERROR(PERCENT)

FOXBORO E11GH

s
FRE-TEST INPUT PRESSURE=1500psig o POST-TEST
ERROS ERRORS
oHy .
— 60-ptig CHAMDER PRESSURE
-20- peig CHAMESR PRESSURE
- DURATION OF STEAM/CHEMICAL EXPOSURE -
O O O O
-10
15 1 1 ; i 1 /\v )
- 0 8 w . 6 20 24 40
TIME(HRS)
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?./‘)ﬂ \O‘\ 1000 ECUR HEAT AGING STUDY

\\ v
\w"’ { -
Larry Smwall K
Ev Scheer
Introduction

In its myriad of applications, rubber many times has to witbstand heat. Temperature
performance requirements for elastcmers are becoming more demanding. This peed for
greater neat resistance is critical in the autcmotive industry, where tae trend for
higher under-the-hood temperatures has been escalating due to; smaller engines,
more power equipment ard emission control devices. Because of these factors mcre
and more rubber parts are cperating at temperatures very close to current accelera-
ted heat aging test temperatures.

The convergence of service and accelerated test temperatures is creating difficul-
ties in predicting rubter part life based on currently accepted, historically
adequate, 70-hour test methods. Consequently, rubber chemists and engineers are
beginning to use lcnger test times, up to 1000 coatimuous hours, at elevated
temperatures to select properly-formulated rubber compounds. Autcmotive engineers
have estimated that 1000 hours of cootinuous testing relates to the time required
by the average motorist to accurmilate 50,000 miles over three to five years; %av-
ever, an exact correlaticn with on-car performance has not been established.\&

This report wvas initieted to find the service temperatures of many ccomon elasto-
mers. The recipes chosen were representative of good heat resistant recipes for
the elastomer used.

After testing, the question arises, when is a polymer no longer serviceable. This
requires & person to define a fail point; hovever, an exact fail pcint can only be
determined by testing actual parts in service. Therefcre, this author chose aot to
define a fail point but to present the data in an objective and a comperatively new
vay. In this manner the reader is welcomed and encouraged to use his own criteria
in defining service temperature life. (In the Appendix the reader caz find the
test recipes, actual results and a number of different presentaticms of thais data.)

Discussicn

Changes in the nature of a rubber vulcanizate during aging are reflected in the
changes in stress-straiu properties. These \re used to ccmpare tae heat resistaxnce
of difrerent vulcanizates. It would be useful £ the changes in tensile strezgth
and elongation could be ccmbined in a single number so that compounds could be rea-
dily ccupared. This has led to the concept of the Retention Index:

Retention Index = (% Tensile retained) X (% Elcnzetion retaized)
100

This gives a value of 100 for nc change and O for ccmplete failure of eitber property.

It was decided, that although some elastomers may show an increase in tensile cr
elongation after 2ging, that this increase sbould not be reflected in the index and

therefore a 100 voul;\b“;\ the highest possible izdex. Some examples will, perhaps, ex-

plain bow it works. b &



Tensile Tensile Elongaticn Elongatican Calculation : Retention
Change Retained Change Fetained Index
% % % %

29x80

-10 90 -20 80 1 = 12

' 80XE0

-20 80 =40 60 100 = L8
80X100

-20 80 +20 100 100 = 80
100X100

+20 100 +20 100 100 = 100
100%80

+20 100 -20 80 100 = 80

Six types of elastomers vere tested:
1) Polyacrylates
2) Epichlorshydrin

3) Ethylene Propylene

L
) 5
L

O
“

L) Nitrile
5) Chloropreane
6) Chlorosulfcrated polyethyleze

Temperatures from 250°F to 375°F were used, with exposure tizes of 70 hours, 3 weexs
(504 hours) and 6 weeks (1008 hours). Three types of tests vere run:

1) Air Test Tube; tested at room texzperature

2) Air Test Tube; tested at elevated temperatures

3) ASTM #3 Cil; tested at room temperature
The results of these tests appear in Tables 1, 2 and 3. The recipe for each elas-
tomer listed can be found in the Appendix Tables L thru G and the raw data in chart
#orm can be found in Tables 10 thru 25. Also, for those more comfortable with data

presented in a more traditional form, the author would like to draw your attention
to Tables 26 thru 28.



A look at Tables 1, 2 and 3 show Hycar 4041 to be the superior heat resistant elas-
tomer tested. The author would like to reiterate that the compounds chosen were
only representative of good heat resistant recipes and with proper compounding tach-
niques all indices could be improved. These recipes were designed for commercial
use, not to just withstand heat. Also, this data has shown that the concept of a
Retention Index is a valuable concept by listing the elastomers in the traditional

and expected order of heat resistance.

L. S. Small

Fovsnet S o)

E. N. Scheer

twiw é:»‘?z:ﬂ? sLLC\“Au'
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TABLE 1
RETENTION INDEX

AGED AT GIVEN CONDITIONS; TESTED AT ROOM TEMPERATURE

AIR TEST TUBE
2500F 275%F 302°F 325%F | 350°%F 2750F
i s|i g §[ & s|6 § |8 ¢ §/|8 § ¢
=3§=§:=3§=§§=§3§§§
2 ™ O g ™M O g ™ O g ™ O E ™ QO g e R~
Hycar 40kl 93 9% 89100 96 B1|81L 57T 26 |33 L2 10
Hycar LOu3 83 77 71173 70 47|87 sk 2458 11 0O
Hydrin 200/Hycar 4021 89 38 35|46 22 -
Hydrin 100 62 58 35172 30 17|39 2 -
Bydrin 100/Hydrin 200 59 Lk 17|63 9 5
yérin 200/Non Black L 22 103 9 2
Hydrin 200 58 €5 56|65 45 5
Bpear 545/Peroxide 6k L9 24153 1
Epcar 545/Sulfur S kb 3|58 W
Eypalon 40 96 €7 L6100 32 7
Hycar 1041 70 1 4l o -
Hycar 1041/Hycar 1091-50| 61 26 S| %% O -
Necprene W 86 10 ©
- —




TABLE 2

RETENTION INDEX

AIR TEST TUBE AGED AND TESTED AT THE GIVEN ELEVATED TEMPFRATURES

2500 | 275°F | 3czoF 326% 4 . 3500%

i g g|E g g g gl § g|f¢ ¢
amog-ﬂ\ogm\ogmogmw

Hycar L0kl 100 100 & poo 77 S54LJL00 L1 14

Hycar 4043 100 Su 69] 97 78 68|60 31 1€

Hydrin 200/Hycar k021 L 39 12

Hydrin 100 87 53 LO| 86 25 &8}]18 - -

Hydrin 100/Hydrin 200 75 43 1363 W -

BEydrin 200 Non Black b 26 21|49 22 -

Hydrin 200 8 53 2

Epcar SL5/peroxide 35 - 64| 3k 43 1

Epcar 545/Sulfur Doner 90 - T8J100 & 1

dypalon 40 83 70 61

Hycar 10kl 86 24 - s0 - -

Sycar 10k1/Hycar 1091-50| 68 3t -f 63 - -

Neoprene W 100 10 &




ASTM #3 OIL AGED AT GIVEN CONDITIONS:
—_—

TABLE 3

RETENTION INT

TESTED AT ROOM TEMPERATURE

250°F 275°F 302%
:? @ o | @ P " w @ @
£ 5 5|2 5 5 | =5 E
o ™M e =] L O o g O
t~ o~ t~
Hycar 404l 83 2 73
Hycar 4043 65 53 55 |62 60 54
Eydrin 200/Hycar 4021 57T 37 L3 |46 - 17
Hydrin 100 70 42 3k |€2 25 5
Hydrin 100/Hydrin 200 63 Lk 17 |56 29 4
Hydrin 200/Non-Black kb 22 10 |40 8 3
Hydrin 200 100 58 22 |s€ 25 1
Epcar 545/Peroxide N.A.
Epcar 545/Sulfur Domor N.A
Eypalon 4O 78 52 SO
Hycar 10kl 8 L4 6
Eycar 10k1/Hycar 1091-50 T4 9 2

Necprene W
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APPENDIX

TABLES & taru 9 show %he recipes used They were mixed ac- |

cording to standard procedures.

TABLES 10 thru 25 show the rav data. All tests wvere done in

accordance with ASTM metnods.

TABLE 10 shows Original Properties a d Mocney Viscosities.

TABLE 11 shows Original Properties tiosted at elevateld tempera-

tures.

TABLES 12 thru 17 show the Air Test Tube cdata.

TABLES 18 thru 22 show the Air test tube tested at elevated

temperature data.

TABLES 23 thru 25 show the ASTM #3 Oil data.

TABLES 26 thru 22 are summary charts of the preceeding 15 tables
shown in & more trad.tional manmer. The author would suggest
+hat these three tables be referred to whea you are irying to

decide the best elastomer to use for your <icular application.

Finally, TABLE 29 is a listing of compounding ingredients.



HYCAR _POLYACRYLIATE RECIPES

Hycar 4Okl 100 -
Hycar LOL3 - 100
Acravax C 2 -
Stearic Acid e
TE-80 2 2
N 550 Black €5 -
N 326 Black - 75
Admex 760 10 5
Stalite S i 2
Santowhite Crystals 3 -
Spider Sulfur 0.4 0.3
Sodium Stearate L 1
Potasium Stearute . 3
185 .4 150.3



N RECIPES

Hydrin 100
Hydrin 200
Hycar 4021

Stearic Acid

Magnesium Stearate

Red Lead
Dyphos
Dythal
Niclate

NBC

Stalite S
Cumate

N 770 Black
N 550 Black
DOP
Paraplex G50
20-9
Warecure C
g4 S41 233
Zeoclex 23

Stlane A-159

100

218.3

30
70

35
L0

N S



EPCAR RECIFE

Epcar 545

N 550
Sunpar 2280
Zinc Oxide
Sulfur
Stearic Acid
MET

™D

NBC

Butyl Zimate
Sulfasan R
Age Rite Resin D

Varaox

100
7
a5

0.5

0.8

1.5
008

21k .6

181.3



HYPALON RECIFE

Hypalon 4O
Litharge
Maglite D

N 951

laminar

LMW Polyethylene
Coldflex 1000
Sundex 390
NBC

Kenflex A
Tetrone A

HVA-2

100

50
100



HYCAR NITRILE RECIPES

lyca'r 1041
Hycar 1091-50
Zinc Oxide
Naugard kS
Agerite Stalite
Stearic Acid
N 550

N 991

Hi 811 233
Admex 760
Flexricin P-4
TE-80

Wwiteo 127

Sulfur

o

100

258.5

L0

1.5
1.5

Lo

15
10

05
1.0
1.5
1.5

262.5



NEOPRENE RECIPE

ucc;prcne W
Aranox

Octamine

Dodecyl Mercaptan
Maglite D
Stearic Acid

FEF

Laninar

Linseed Oil

Zinc Cxide

NA-22

100

15
10

247.0



TABLE 10 -

MOONEY VISCUSITY-LARGE ROTOR-12109¢ (250°)

HYCAR HYDRIN HYDRIN MHYDRIN HYDRIN HYORIN EPCAR EPCAR HYPALON HMYCAR HYCAR NEOPRENE
4043 200 100 100 200 200 545 545 40 1041 1041 -
HYCAR HYDRIN NON PEROXIDE SULFUR HYCAR
4021 200 BLACK DONOR 1091-50

Mooncy Viscosity
Minimum
TS

Cure Conditions
Time (wmin.)
Temp. (9C)

Temper Conditions
Time (hes.) L
Temp. (9C) 170

Original Properties
1008 Modulus 800 750 S0cC 920
300y Modulus
Tensile 1350 1260 1570 1370 1540
Elongation 200 250 280 260 270
Hardness 13 (19 69 80 75

Gelman Torsional Stiffness (ASTM DLOS))
& 165 170 161 147 145
T2 (9¢) +2.5 -3 ~16 -7.5% -17
TS (9C) -5.5 ~-20 -22 -21 -26.
TIO (9C) -8.5 =25 -24. -25 -30
Ts50 (P0) -12.% =33, -30 -29 -34.
TI00(9C) -15 ~36. -33 -3l «3%
Ky (9 -16 -39 -32.5 -3 -6




TABLE 11
ORIGINAL PROPERTIES TESTED AT ELEVATED TEMPERATURES

HYCAR NYCAR HYDRIN HYDRIN MHYDRIN HYDRIN WHYDRIN EPCAR EPCAR HYPALON NYCAR NHYCAR NEOIRENE
-

404] 4043 200 100 100 200 200 545 545 40 1041 1041
HWYCAR HYDRIN NON PEROXIDE SULFUR HYCAR

4021 200 BLACK DONOR 1091 -50

ORIGINAL PROPERTIES AT ROOM TEMPERATURE

100y Modulus 800 460 750 900 920 470 720 460 150 500 550 225 260
Tensile 1350 1260 1570 1370 1540 2210 1450 2440 1680 1130 1700 1325 1520
Elongation 200 250 280 260 270 610 260 490 450 280 280 580 410
Hardnuess 73 66 69 80 75 68 75 68 71 63 65 65 65

ORIGINAL PROPERTIES AT 250°F

Tensile 400 910 6l0 450
Elongation 230 290 500 180
Hardness 59 57 51 60

ORIGINAL PROPEKRTIES AT 2750p

Tensile 650 760 920 900 910 620 860 760 510
Elongation 290 150 200 150 220 210 200 250 410
Hardness 5 75 75 65 73 60 56

ORIGINAL PROPERTIES AT 300°9F

Tensile 475 630 720 830 780 960 620 790 640 480
Elongation 190 280 140 170 270 210 190 200 190 310
Hardness 53 45 75 75 67 73 61 59



ORIGINAL PROPERTIES AT 31259F

Tensile 450
Elongation 170
Hardness 53

ORIGINAL PROPERTIES AT 1500F

Tensile 475
Elongation 180
Hardness 53

ORIGINAL PROPERTIES AT 3759F

Tensile
Elongation
Hardness

ORIGINAL PROPERTIES TESTED AT ELEVATED TEMPERATURES

HYDRIN HYDRIN HYDRIN HYDRIN MYDRIN

100

839
150
17

HYPALON HYCAR MHYCAR



TABLE 12

AIR TEST TUBE AGED AT 1219C (2507F) TESTED AT ROOM TEMPERATURE

4041 4043 200
HYCAR
4021

HYCAR HYCAR WYDRIN HYDRIN HYDRIN HYDRIN MHYDRIN EPCAR EPCAR HYPALON HYCAR zYCAH'

70 HKRS AGED 121°C

Ultimate Tensile, psi
L Tensile Change

% Ultimate Elongation
% Elongation Change
Shore Hardness

Points Hardness Change
180° Bend

L E R T e T T O

Ultimate Tensile, psi
%t Tensile Change

% Ultimate Elongation
% Elongation Change
Shore Hardness

Points Hardness Change
1609 Bend

6 WEEKS AGED 121°C

Ultimate Tensile, psi
% Tensile Change

% Ultimate Elongation
L Llongation Change
Shore Hardness

Points lardness Change
1800 Bend

100 100 200 200 545 545 40 1041 041 |
HYDRIN NON PEROXIDE SULFUR YCAR .
200 BLACK DONOR a1 - 500

NEO PRENE
w




70 HRS AGED 13509¢

Ultimate Tensile, psi
% Tensile Change

% Ultimate Elongation
% Elongation Change
Shore Nardness

Points Hardness Change
1809 Bend

Ultimate Tensile, psi
L Tensile Change

¢ Ultimate Elongation
% Elongation Change
Shore Hardness

Points Hardness Change
1809 pBend

6 WEEKS AGED 1135°9C

Ultimate Tensile, psi
% Teusile Change

1 Ultimate Elongation
L Elongation Change
Shore Hardness

Points Hardness Change
1809 pend

HWYCAR
4041

UYCAR
4043

1190
-6
220
-12
(1]
+2

1160
-8
210
-16

1120
-11
200
-20

73
+7

HYDRIN MHYDRIN MHYDRIN WYDRIN

200 160
HYCAR
4021

1920
140
160
~-38

87
7

1830
+34
110
-42

90
+10

1500
+9
90

-65
92

+12
P

TABLE 13
AIR TEST TUBE AGED AT 135°C (275°F) TESTED AT ROOM TEMPERATURE

100
HYDRIN
200

1950
+27
160
-41

83
+8

1620
+5
120
-56
87
+12

720
-%3
100
-63
86
+11
P

200
NON
BLACK

1930
-13
310
-49

73
+5

1270
-43
230
-62

74
+6

880
-60
150
=75
75
+7
P

HYDRIN

200

1780
€22
170
-3%

82
7

1140
-22
150
-42

L]
+9

260
-82
70
t 3
80
+5
4

EPCAR
545
PEROXIDE

2400

-2
320
- 35

i

2190
-10
270
~45

69
+1

1550
-36
180
-63

71
+3

EPCAR
545

SULFUR

DONOR

1890

240

-46
75,
+3

1920

200
-56
1”7
+5

1950
+8
160
-64
8o
+8

HYPALON

40

1420
+26
joo

v
67
+4

1300
+15
90
-68
73
+10

1360
+20
20
-93
89
+26

HYCAR
1041

1870
+10
130
-54

79
+14

2500
+47

~100

97

+32
F

HYCAR
1041
HWYCAR
1091-50

1400

j70
- 36
73
+8

2150
2

-100

96

+31
F



70 H S AGED 150°C

Ultimate Tensile, psi
% Tensile Change

A Ultimate Elongation
% Elongation Change
Shore Hardness

Puints Hardoness Change
1809 Bend

3 WEEKS AGED 150°C

Ultimate Tensile, psi
% Tensile Change

% Ultimate Elongati .
% Elongation Change
Shore Hardness

Points Hardness Change
1809 pend

6 WEEKS AGED 1500C

Ultimate Tensile, psi
% Tensile Change

% Ultimate Elongation
% Elongation Change
Shore Hardness

Points Hardness Change
1809 pend

HYCAR
4041

1250
4
200

73

1270
-6
200

15
+2

1330

180

~10
75
+2
P

HYCAR
4043

1100
-13
210
-16

68
2

1160
-8
190
-24
7
+11

1000
-21
140
-40

81
+15
P

HYDRIN
200

HWYCAR

4021

1800
+14
250
~11

73
+4

1050
-33
160
-43

80
+11l

1180
-25
110
-5%4

85
14
13

TABLE 1k

AIR TEST TUBE AGED AT 150°C (302°F) TESTED AT ROOM TEMPEKATURE

HYDRIN MHNYDRIN

100

1860
+35
160
~-28

90
«10

1180
~14
90
-65
8a
‘8

610
-55
100
-62

93
413

100
HYDRIN
200

1860
+21
170
-37

87
+12

370
-76
100
-63
81
+6

180
-8
10
96
75

HYDRIN HYDRIN

200
NON
BLACK

1620
=37
260
-3

13
+5

830
-62
150
-75
75
+7

50
-98
70
-89
64
-4

EPCAR
545
PEROXIDE

2190
-10
290
-41

(1]

1090
-55
170
76

71
+3

a8
+20

EPCAR HYPALON HYCAR
545 10 1041

SULFUR

DONOR

2000
+19
260
-42

78

1930
+15
160
-64

a1
+9

91
+1%

HYCAR NEOP RENFE
1041 -
HYCAR

1091-50



TABLE 13
AIR TEST TUBE AGED AT 163°C (3259F) TESTED AT ROOM TEMPERATURE

HYCAR HYCAR NYDRIN HYDRIN MHYDRIN HYDRIN HYDRIN EPCAR EPCAR HYPALON HYCAR HYCAR NEORENE

4041 4043 200 100 100 200 200 545 545 40 1041 1041 w

HYCAR HYDRIN NON PEROXIDE SULFUR HWYCAR
4021 200 BLACK DONOR 1091-50

70 MRS AGED 163°C

“itimate Tensile, spi 1400 1190 1440 1810

% Tensile Change e -6 -8 +32

% Ultimate Elongation 200 230 140 100

t Elongation Change 0 -8 -50 ~61

Shore Hardness 71 71 78 94

Points Hardness Change 0 +5 +9 +14

1609 Bend P 8 P P

3 WEEKS AGED 163°C

Ultimate Tensile, psi 1290 1130 900 370

A Tensile Change -4 -10 -¢ -73

% Ultimate Elongation 200 150 110 20

% Elongation Change 0 -40 -61 ~92

Shore Hardness 17 84 88 91

roints Hardness Change 4 419 419 +11

1809 pend P 2 P F

6 WEEKS AGED 16139 C

Ultimate Tensile, psi 1220 1300

% Tensile Changn -10 +3

% Ultimate Elongation 180 60

% Elongation Ciange ~10 -76

Shore Hardness 81 88 94

Points Nardness Change +8 +22 +25

1809 pend P P F



TABLE 16 '
AIR TEST TUBE AGED AT 177°C (350°p) TESTED AT ROOM TENPERATUKE

HYCAK HYCAR HYDRIN UYDRIN WHYDRIN HYDRIN MHYDRIN EPCAR EPCAR HYPALON HYCAR HYCAR NEOP RENE

4041 1003 200 100 100 200 200 545 545 40 1041 1041 -

HYCAR HYDRIN NON PEROXIDE SULFUR HYCAR
4021 200 BLACK DONOR 1091-5%0

70 URS AGED 177°C

Ultimate Tensile, psi 1100 9230

% Tensile Change -19 =27

% Uitimate Elongation 200 200

% Elongation Change [ =20

Shore Hardness 76 74

Points NHardness Change ‘3 ‘Y

180° Bend v P ”

3 WLEKS AGED 1779

Ultimate Tensile, psi 900 1180

L Tensile Change -33 -6

L Ultimate Elongation 170 30

% Elongation Change 1S ~-88

Shore Hardness 80 97 .

Puints Hardness Change 7 +3

180° Pend v ¥

6 WEEKS AGED 1779C

Ultimate Tensile, psi 1090 1750

% Tensile Change ~26 +28

t Ultimate Elongation 70 0

% Elongation Change ~-65 =100

Shore Hardness 92 98

Points Hardness Change +19 +32

180° Bend P ¥



TABLE 17 '
AIR_TEST TUBE AGED AT 191°C (375°F) TESTED AT ROOM TEMPERATURE

MYCAR HYCAR HYDRIN HYDRIN HYDRIN HYDRIN HYDRIN EPCAR EPCAR 1 “ HYCAR HY_AR NEOPRENE
404 4043 200 100 100 200 200 545 545 10641 1041 w
HYCAR HYDRIN NON PEROXIDE SULFUR HYCAR
4021 200 BLACK DONOR 1091-50
AGED
Ultimate Tensile, psi 1120
% Tensile Change -17
% Ultimate Elongation 200
% Elomgation Change 0
Shore Hardneus 7
Points lardness Change 4
180° Bend P
AGED
Ultimate Tensile, psi 1130
% Tensile Change ~16
% Ultimate Elongation 100
% Elungation Change ~-50
Shore llardness 87
Points llardness Change +14
180° Bend P
AGED
Ultimate Tensile, psi 2830
V Tensile Change +109
\ Ultimate Elonaation 20
« Elongation Change -9%
Shore Hardness 93
pPoints Hardness Change +20

180° Bend ¥



TABLE 16

AIR TEST TUBE AGED AT 121°9C (250°F) TESTED AT 1219C

HYCAR HYCAR NYDRIN MHYDRIN MHYDRIN HYDRIN HYDRIN EPCAR EPCAR

4041 4043 200 100 100 200 200 545 545
HYCAR HYDRIN NON PEROXIDE SULFUR
4021 200 BLACK DONOR

70 URS AGED AND TESTED AT 1219C

Ultimate Tensile, psi 1040

L Tensile Chamnge

L Ultimate Elongation 200

% Elongation Change

180 pend P
ok AGED AND TES 121

Ultimate Tensile, psi 880

% Tensile Change

1 Ultimate Elongation 170

v Elongation Change

1809 pend P

6 WEEKS AGED AHD TESTED AT 1219C

Ultimate Tensile, pst 800
% Tensile Change

% Ultimate Elongation 18¢
% Elongation Change

1800 vend P

HYPALON
40

500
+25
190
=17

620
+55
160
-30

710

27
140

-39

HYCAR
1041

1040
‘1
250
14

1030
+13
10

~76

HYCAR
1041
HYCAR
1091-50

670
¢10
0

€ +4 O

TR

Ve

NEOPRENE
w

5710

+i6
520
8

780

+73
%0

-9%0

200

-5%
20
-9



HYCAR
4041

70 HKS AGED AND TESTED AT 1315°C

Ultimate Tensile, psi
% Tensile Chamje

t Ultimate Elongation
% Elomgation Chamge
1809 pend

3 WEEKS AGED AND TESTED AT 113159C

Ultimate Tensile, psi
Lt Tensile Change

t Ultimate Elongation
% Elongation Change
1809 Bend

6 WEEKS AGED AND TESTED AT 135°C

Ultimate Tensile, psi
% Tenstle Chame

v Ultimate Elongation
t Elongation Chamge
1809 pBend

HYCAR
4043

300
+3

635

-3
250
14

540
o ¥ J
240
-39

AIR TEST TUBE AGED AT 135°C (275°F) TESTED AT 1359

HYDRIN MHYDRIN
200 100

HYCAR
4021

840
+11
130
-33

870
414

80
-47

820
+8
60

-60

HYDRIN HYDRIN HYDRIN
200

100 200
HYDRIN KON
200 BLACK
930 700
+2 -2
150 200
-25 ~-43
P P
800 580
-13 =35
100 140
-50 -60
P P
iio 520
64 -42
70 130
-65 -6
| 4 P

TABLE 19

930

n
190
=34

670
~-28
160
-27

90
-90
50
=117
P

EPCAR
545
PEROXIDE

770
+24
200
=
P

520
-16
160

-24°

P

EPCAR HYPALON HNYCAR HYCAR NEOPRENE

545 40 1041 1041 "
SULFUR HYCAR
DONOR 1091-50

170 580

-10 0

200 230
0

P P

440

90

P

840 560
-2

160 50
-20

P F



HYCAR

4041

70 HRS AGED AND TESTED AT 150°C

Ultimaic Tensile, psi 520
$ Tunstle Chamge +9
L Ultimete tlongation 200
. cierjation Charge +5
1807 pend P

3 WKS AGED AND TESTED AT 150°C

Ultimate Tensile, psi 540
* Tentale Change 14
% Lltimate Elungation 200
% Elongation Change +5
160° Send P

6 WKS AGEC AND TESTED AT 150°C

Ultimate Tensile, psi 500
+ Tunsile Change +5
% Ultimate Elongation 160
i biongation Change -16
180° pend v

HYCAR
4043

610
-y
280

570

=%
240
~14

460
~39
260
-3
P

TABLE

20

AIR TEST TUBE AGED AT 150°C (302°F] TESTED AT 150°C

HYDRIN
200

HYCAR

4021

720

110

520

160

550
120

P

HYDRIN
100

920
+28
120
~14

420
-42

60
-57

260
-64
30
-79
F

HYDRIN MYDRIN HYDRIN

100
HYDRIN

200 BLACK

750
-10
120
-29

240
=71

80
-53

200
NON

650
-1?
160
-41

470
-40
160
-63

60
-92
30

EPCAR EPCAR HYPALON HYCAR

545 545

PEROXIDE SULFUR

DONOR
580 830
-6 +5
220 260
+16 +30
P P
430 810
=31 +3
130 160
-31 -20
P v
140 90
=17 -89
10 10
-95 -95
F ¥



TABLE 21 '
AIR TEST TUBE AGED AT 166°C (3259F) TESTED AT 166°C

HYCAR WHYCAKR HYDRIN MNYDRIN MHYDRIN HYDRIN HYDRIN EPCAR EPCAR HYPALON HYCAR HYCAR HNEOVA.NT

4041 4043 200 100 100 200 200 545 545 40 1041 od W
HYCAR HYDRIN MON PEROXIDE SULFUR BYCAR
14021 200 BLACK DONOR 1021-%0

70 HRS AGED AND TESTED AT 166°C

Vitamerte Tensile, psi 510 550 175 550

s Ponaile Chamye

. wliiwate Zlungation 140 1:0 80 40 N\
. Elomgaticn Change

L40Y perd ¥ P P P

3 WKS AGED IND TESTED AT 166°C

Ultimate Teasile, psi 490 510 325

v Tentile Caange

L Ultimite Elomation 130 100 8o

L Liomaation Change

160° Bend P P P F

6 WKS AGED AND TESTED AT 166°C

tltamate Tensile, psi 10 560 340
L Tenzile Coange
L Ultimate Elongation 100 50 30

+ Llongation Change
1809 Bend 2 F F




HYCAR

4041

70 MRS AGED FND TESTED AT 1779C

Ui inLte Temsale, psit 440
¢ Tensale Change

. Ulvumate Zlopgation 180
S oElorgaticn Chawge

1500 Bond 4

3 WKS AGED AND TESTED AT 177°C

Pitimate Tenutle, psi 3150
v Yenslle Change

¢ Ultimete Zlongation 100
. Miongaticon Change

1807 Lund P

6 WKS AGED AND TESTED AT 177°9C

Ulvimate Tensile, pst 290
1 Tensile Change
v Ultinete Elongation 40

T klosgation Change
180° pond ¥

TABLE 22

AIR TEST TUBE AGED AT 177° (350°F) TESTED AT 177°C
HYCAR UYDRIN MYDRIN HYDRIN HYDKIN HYDRIN EPCAR EPCAR HYPALON HYCAR EYOAR NIo2.0 ©
40643 200 100 100 200 200 545 €45 40 1041 103! »

HYCAR HYDRIN | oS PERO :DE SULFUR HYCAR
1021 200 BLACK DONOR 1091-50

150

175

20

140

10



70 uRS AGED 121°C

Uitimate Tensile, psi
% Tensile Change

$ Ultimate Elongation
% Elongation Change
Shore lardness

Points Hardness Change
% Volume Weight Change
1800 gend

3 WEEKS AGEDL 1210C

Ultimate Tensile, psi
A Tensile Change

% Ultimate Elonjgation
% Elongation Change
Shore Hardness

Points Mardness Change
% Volume Weight Change
180° Bend

6 WEEKS AGED 1219¢

Ultimate Tensile, psi
% Tensile Change

t Ultimate Elongation
% Elongation Changye
Shore Hardness

points Mardness Change
t Volume Weight Change
1809 pend

TABLE 23
ASTM ) OIL AGED AT ]2]9C (250°F)TESTED AT ROOM _TEMF ZRATURE

WYCAR HYCAR HYDRIN HYDRIN HYDRIN HYDRIN HYDRIN EPCAR EPCAR HYPALON HYCAR
4041 4043 200 100 100 200 200 545 545 40 1041
HYCAR HYDRIN NON PEROXIDE SULFUR
4021 200 BLACK DONOR
1120 2050
0 +21
220 250
-22 -11
53 68
-10 +3
+28 +2.3
P P
1030 1550
-9 -9
160 150
-43 ~46
50 74
-33 +9
+30 +4.5
P P
1000 700
-12 -59
160 40
-43 -86
50 84
-13 +19
+30 3.6
13 P

HYCAR NEOP Rrur
1041 -
HYCAR

1091-50

700
-47
100
- b

«13
+0.2
li

450
66
3o
-95
B8
+23
-1.2
¥



70 RS AGED 135°C

Ultimate Tensile, psi
% Tensile Change

% Ultimate Elongation
% Elongation Change
Shore Hardness

Points Mardness Change
% Volume Welght Change
180° pend

3 WEEKS AGED 135°C

Ultimate Tensile, psi
% Tensile Change

% Ultimate Elongation
% Elongation Change
Shore Hardness

Points Hardness Change
% Volume Weight Change
180° Bend

6 WEEKS AGED 1135°C

Ultimate Tensile, psi
% Tenzile Change

% Ultimate Elongation
% Elongation Change
Shore Hardness

Points Nardness Change
Wolume Weight Change
180° Bend

HYCAR MYCAR

4041

4043

970
-23
210
-16

45
-21
+24

830
«34
200
-20

42
=29
+26

960
-24
180
-28

448
-18
+26

HYDRIN
200

HYCAR

4021

1510
-4
110
-6l
75
+6
+5

1370
~13
140
-50

75
+6
3

TABLE 24

HYDRIN MHYDRIN WYDRIN HYDRIN

100

2160
+58
180
-30

82
*2
+3.6

1870
+36
110
~-58

a7
7

1120
-18
110
-58

82
2
+9.7

100
HYDRIN
200

2030
+42
170
-3

"
+2
+2.)

1680
+9
120
-56
80
5

770
~50
100
-63
76
+1
+7.3
P

200
NON
BLACK

1920
-13
310
-49

12
+4
0.7

1450
-34
200
-67

73
+5

1020

130
-719
70
+2
+6.0
P

200

1900
+31
180
+31

78
+3
+2.0

1580

150
~42
76
+1

859
-41
100
-62
73
-3
+9.1
¥

EPCAR
545
PEROXIDE

EPCAR MYPALON HYCAR
545 40 1041
SULFUR
DONOR
13150 2075
+19 +22
280 250
0 ~-11
42 70
-21 +5
435 +1.7
1280 1175
-42 -31
200 100
-29 -64
19 76
-24 +11
+4
P 1 3
1160 750
+3 -56
170 60
-39 -8
41 86
-22 +21
+48 +4.6
P ¥

HYCAR
1041 w
HYCAR
1091-50

1400
‘e
420
-8
7
to
+0.4

350
~74

70
-88

+21
+0.3

450
66
50
91
90
25
0.7
F

NEOPRENE



TABLE 2%

ASTM 3 OIL AGED AT 150°C  (302°F) TESTED AT ROOM TEMPERATURE
HYCAR MYCAR HYDRIN HYDRIN HYDRIN MHYDRIN HYDRIN EPCAR EPCAR HYPALON MNYCAR HYCAR NEOPRE L
4041 404 200 100 100 200 200 545 545 40 1041 1041 ~
HYCAR HYDRIN NON PEROXIDE SULFUR HYCAR
4021 200 BLACK DONOR 1091-50

70 HRS AGED 150°C

Ultimate Tensile, psi 1120 930 2060 2350 2100 1890 1880

% Tensile Change -13 ~-26 +31 +70 +36 ~-14 +30
¢ Ultimate Elongation 200 210 130 160 150 280 150
L Elongation Change 0 ~16 -54 -38 ~44 ~-54 -42
Shore Hardness 56 42 75 84 717 73 77
Points Hardness Change -17 -24 +6 +4 +2 +5 +2
% Volume Weight Change ‘14 +28 +4 +5.0 +3.2 1.6 +4
1609 Bend P 3 v P P P P

3 WLEKS AGED 1509C

Ultimate Tensile, psi 1230 950 13%0 1020 1070 920 870
% Tensile Change " =25 o -2 -30 -58 -40
% Ultimate Elongation 180 200 100 100 110 120 110
% Elongation Change ~10 -20 -6l -59 ~80 -58
Shore Hardness 60 43 73 83 7 70 70
Points Hardness Change 53 -23 +3 L +2 -3
% Volume Weight Change +13 +29 +8

1809 Bend r P P 3 P P P

6 WEEKS AGED 150° C

Ultimate Tensile, psi 1320 1000 1020 00 140 430 10
% Tensile Change -3 -21 ~35 -8 -91 -81 ~-99
% Ultimate Elongation 150 170 70 8u 110 - 110 20
% Elongation Change -2% ~32 -73 -79 -39 -82 -93
Shore Hardoness 63 49 81 50 64 65 50
Points llardness Change -10 -1? +12 0 -9 -3 -29
% Volume Weight Change 13 +27 +6 +9 +5.1 +7.8 +12

180° Bend v v P ¥ v P P i



TABLE 20
AIR TEST TUBE TEUTED AT ROOM TEMPERATURE

HYCAN HYCAR HYIHIN HYDKIN UYIRIN RYDRIN HYIRIN EPCAR EPCAR HYPALON SYCAR
Ok ) hOW 3 200 LO0 100 MK 200 “hS Sk kO 10 3 |
HYCAN HYIKIN NON PEROXTDE SULFMUR

LOZ1 <00 BLACK DOMNOK

Hours until 180Y Bend

Fallure & 2H¥
250¥ > 1000
215 ¥ N OO0 1000 >1000 > 1000 2000 1000
OOy > 1000 > 1 000 31000 >1000 > 500 > L0 »4 00
35 ¥ > 1000 >1000 500 . >0
150 ¥ > 1000 >{0
15¥

ORIGINAL TENSILE

‘ Tensile Change After

1000 Hours & 25y
250'%
215y
joz'y
HY
50
Ji5'¥

ORIGINAL ELONGATION
‘ Elongation Change After
1000 Hours & 225 '%
SIH%w
JO2 ¥
3249 ¥
"l"lv
b

ORIGINAL HAKDNESS
ardness Change AfLer
OO0 Hours &

¥
¥
¥
¥
¥
¥




Hours until 18)° Bend

Fallure @

225F
2509
215%
0¥
35 9¥
0¥
¥

OHIGINAL TENSILE

{Tenﬂc ulln-e After

1000 Hours &

229%F
ew“r
o5
302°F
3:5“1
3',0 ¥
315°F

ORIGIMAL ELONG\TION

1000 Hours @

§ Elongution Ciange After

2M°F
215°¢
JO¥
3259
350°%
315°F

OMIGINAL MARDN 55
Hardness Change Al’ur

1000 Hours &

HYCAR
LOoh1

31000
>1000
2500

*5

-16

HYCAR
LOk3

21000
1000
>500

-7
-21

-1
1

ALK TEST TUEE TESTED AT ELEVATED TEMPERATUKES

TABLE 27

HYLRIN HYDRIN
100
HYCAR
W21

> 1000
> 1000 > 500
2500 >0
8
-6
60
19

HYDRIN
100

HYDRIN
200

>1000
>500

HYDRIN
200
NON

BLACK

>1000

-h2
-92

HYIRIN
200

21000
21000

EFCAR  EFCAR

545 5h<

PEROXIDE SULF'R
LONOR

>1000 > 1000
>500 >500
<16 -2
-T1 -89
- -20
-95 -95

HYPALCH  HYCAR

w2

S1000
>500

T

(a4

>
>10

HYCAR REOPRENE
1ok v
VA
"%
506 >0
>0
-5%
~96



Hours until 18)° Bend
Pullure & 225

OHIGINAL TENSI(E
i Teosile Chanje After
1000 Bours & 205
250%
215%
3029
329 ‘¥
350%F
sy

ORIGIRAL ELONG\TION
£ Elongetion Cisnge After
1000 Hours @ 225'F

205

302

ORIGINAL HAKDNSSS

Hurdaess Change After
1000 Hours &  225°F

5

a

%

o

HYCAR HYCAR HYDRIN

hOkL KO3y 200
HYCAR

Lo2i

21000 1000

21000 >lo00 000

1350 1260 1570

-24 -13

-2 -21 -35

200 250 200

-20 -50

-25 -32 -13

13 (28 9

-18 0

-10 =17 12

HYDRIN
100

>1000
>500

1370

-18
18

TABLE 8

ASTM 3 OIL TESTED AT ROM TEMPERATURE
EPCAR  EFCAR  HYPALOY

HYIRIN
100

HYDEIN
200

21000
>1000

1540

-50
-91

210

HYDRIN
Q00
NON

BLACK

>1000
>H000

2210

-

610

-19
-82

w2
=3

HYDRIN
200

> 1000
>500

150

Al

-93

-25

Sh5
PEROXIDE

545 Lo
SULFUR
DONCR

>1000
>1000

1130

-12
*3

A3
-39

63

-13
-22

RICAR
) (S

>1000
>500

1700

iE B

JICAR NEOPREP E
LTS v
HYCAR

1%1-92

>500
>l

1

66
-~

5

1520

1o



Dodecyl Mercaptan

DOP

Dyphos ticnal Lead

Jythal

T ey - AT
Etkylene Propy

Reinforcer

~nud d =
rohydrin
TRE - -
ulfonated

zer




NVE
Litharge
LMW Pclyethylene
Hlénclium Stearate
MET
N-326
N-550
N-TT70
N-351
NA-22
Naugard 445
NBC
Necprene W
Niclate
Octamine
Paraplex G-50
Potassium Stearate
Red Lead
Santovhite Crystals
Silane k-139
Sodium Stearate
Stalite S
Stearic Acid
Sulfasan R
Sulfur (Spider)
Sundex £90
* Sunpar 2280
TE-80
TETD

TABLE

SUPPLIER
National Lead
Merck
Proctor and Gamble
Royal
Cabot
Philblack
Cabot
R. T. Vanderbilt
DuPont
Uniroyal
DuPont
DuPont
Vanierbilt
Uniroyal
Rohm and Haas
Proctor and Gamble
Eagle Picher
Monsanto
Union Carbide
Novco Chemical
Vanderbilt
Naticosl ".r¢: . Standards
Moas' ot
C. P. dall
Sun 01l
Sun 01l
Technical Processing

Vanderbilt

Activator <7
. SEESEE——

FUNCTION

Activator

-

Activator Lubrcum

Accelerator
Reinforcer
Reinfcrcer
Reinfcrcer
Reinforcer
Accelerator
Anticxidant
Antiozonant
Polychloroprene Elastomer
Antiozorant
Antioxidant
Plasticizer
Activater
Activater
Antiocxidant
Coupling Agext
Dispersant
Antioxidant
Activator
Vulcanizing Agency
Vulcanizing Agent
Plasticizer
Plasticizer
Processing Ald

Accelerator



Tetrone A
1:!!D‘
Varcx
wWarecure C
Witco 127
Zeolex 23
Zinc Oxide

20-7

TABLE 29

SUPPLIER
Dufcnt
Royal
Vanderbilt
ware Chemical
Witco
J. M. Huber
New Jersey Zinc

Herwick Chemical

Accelerator
Accelerator
Vulcanizer
Accelersator
Anticzonant
Reinforcer
Activator

Accelerator



