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COMPATIBILITY OF REFRIGERANTS AND LUBRICANTS
WITH
ELASTOMERS

ABSTRACT

The information contained in this report is designed to assist the air-conditioning and refrigeration
industry in the selection of suitable elastomeric gasket and seal materials that will prove useful in
various refrigerant and refrigeration lubricantenvironments. 97 % of the swell measurements have been
made to date. The other 3 % of the measurements are contingent on the availability of additional
quantities of R-32. Swell behavior in the fluids have been determined using weight and in situ diameter
measurements for the refrigerants and weight, diameter and thickness measurements for the lubricants.
Wejght and diameter measurements are repeated after 2 hours and 24 hours for samples removed from
the refrigerant test fluids and 24 hours after removal from the lubricants.

SCOPE

The Compatibility of Refnigerants and Lubricants with elastomers program is an 11 month
research effort supported by a grant from the Department of Energy through the Air-
Conditioning and Refrigeration Technology Institute. The elastomers research effort was
initiated at the University of Akron on March 1, 1992 and is expected to continue through
January 31, 1991.

First quarter (Jan 1,1992-Mar 31, 1992) efforts centered around ordering materials, mixing
some of the 84 compounds needed for the study and the fabrication of 120 pressure vessels
required for the in situ evaluation of the swell behavior of elastomers in refrigerants. The
moisture content was determined for the lubricant samples.

Second quarter (April 1, 1992-Jun 30, 1992) efforts revolved around the implementation of
proposed methodologies for the acquisition of elastomer swell data in refrigerants and
lubricants. During the second quarter, swell tests were begun and the appropriate
measurements were made on approximately 50 % of the proposed elastomer formulations.

Third quarter (July 1, 1992-September 30, 1992) efforts centered around the completion of
phase I work. Approximately 97 % of the Phase I testing has been completed. Work also
focused on preparing immersion pressure vessels for the Phase II work effort.
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Presently, nearly all of the rubber formulations (#1-85)
proposed have been tested for swell in refrigerants: R-123, R-142b,
R-124, R-22, R-125, R-134, R-134a, R-143a, R-152a, R-32, and in
lubricants: alkyl benzene (AB), mineral oil (MO), pentaerythritol
ester mixed acid (PEMA), pentaerythritol ester branched acid (PEBA),
polypropylene glycol diol (PPGD), polypropylene glycol butyl
monoether (PPGBM), or a modified polyglycol (MPG). The rubber
formulations include general purpose and specialty thermoset
elastomers, and thermoplastic elastomers. Some compounds were
filled, others were not. In addition, several vendor supplied
materials (#86-95) have been tested for swelling resistance in the
various fluids. Results are given in Figures 1-3: Figures 1a-1d for
the HCFCs, Figures 2a-2f for the HFCs, and Figures 3a-3g for the
lubricants. Solid bars (with brief composition déscriptors) are used
to show the in situ percent change in diameter after 14 days of
immersion. A blank indicates that the composition has not been
tested. In all cases, filled compositions had less swelling compared
to corresponding unfilled ones. R-123, the dichloro-substituted
HCFC, generally gave the greatest swelling. There were, however,
several compositions which swelled little in this refrigerant,
including EPDM/PP thermoplastic elastomers (#45-48), a butyl
rubber/PP TPE (#85), and four of the vendor supplied compositions
(#88-91, 93). Some compositions (e.g., #46-48) shrunk during
immersion, indicating that the swellant was removing plasticizer

from the rubber.



The refrigerants with the next highest swelling power were
the monochlorinated HCFCs, R-124 and R-22, which usually had
similar swelling behavior. A notable exception was #91, which
swelled significantly in R-22 but not in R-124. Compositions #45-
48, #56-57, #74, #86, #88-90, #92-93 all had good resistance to
R-124 and R-22. The other monochlorinated HCFC, R-142b, swelled
most elastomers less than the previous two. Epichlorohydrin and
nitrile elastomers were much more resistant to R-142b than they
were to R-124 or R-22. Additionally, compositions #45-48, #49-
51, #56-59, #63, #85-93, and #95 were resistant to R-142b.

The HFCs (Figures 2a-2f) give much less swelling than the
HCFCs. The two tetrafluoroethane isomers, R-134 and R-134a,
show similar swelling behavior. The fluoroelastomers and
fluorosilicone elastomers exhibit high swelling in the HFCs.
However, most of the elastomer samples have 5% or less increase in
diameter after immersion in the HFCs. A great variety of
elastomers are resistant to swelling in the HFCs including both the
inexpensive, general purpose hydrocarbon elastomers as well as
several of the specialty and thermoplastic elastomers. Among the
vendor samples submitted #94 is clearly the worst for swelling
resistance. Some of the vendor samples resisted swelling in all
refrigerants.

The hydrocarbon lubricants, AB and MO, greatly swelled the
general purpose hydrocarbon elastomers, while the nitrile rubbers,
fluoroelastomers, and nitrile/PP thermoplastic elastomers were

quite resistant to these lubricants. The glycol and ester lubricants



swelled the hydrocarbon elastomers a little. The two penta-
erythritol ester lubricants (PEMA and PE BA) gave similar swelling
behavior.

Several of the compositions including some of the vendor
supplied materials were resistant to swelling in all lubricants.
These included: #89-93, #17-18, #28-30, #53-55, #49-51, and
#56-59.
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FIGURE 1a

In Situ Diameter Change
14 Days In R—-123

(1,1-Dichloro—-2,2,2-Trifluoroethane)
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FIGURE 1b

In Situ Diameter Change
14 Days In R-142b

(1- Chloro - 1.1-Diflucroethane)
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FIGURE 1c

In Situ Diameter Change
14 Days In R-12
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FIGURE 1c

In Situ Diameter Change
14 Days In R-124

(1-Chloro-1,2.2.2-Tetrafluoroethanc)

| Neoprene/Synihetic Fibers (Verndor Supphed)

- _ ACN Compound (Vendor Suppl.ed;
- ' Chloroprene (Vendor Supplied}

- | Butyl Fubber/PP/TPE

b ! EPDV. Peroxide Cure

- l EPDM Hign Ethylene Content. B
" I EbDik Saltur Cure

r l EFLM . High Unsaturation

EPDM - High Ethyiene Cortent
Chioriratec PE/Chlorine 42%

1
|

- | Cnicrinated PE/Chlorine 25%, CB
]

Chlorinated PE/Chlorine 35%
— m Ethylene/Acryhic Elastormier VP
- EOERRRNEN v A Fesiomer

Ethyler.e/Propylene Copolymer (EPM) (B
Ethvtene/Propylene Copolymer (EPM:
Ethyviene /Propylene Copolymer (EPM)

Chlorosulfonated PE/Chlorine 25% /Saifur 1} (%

Chicrosulfonsted PE/Chlomne 25% /Saltur ) 0%

- l Chiorasulfonated PE/Chicrine 35%, Sulfur 1 0%
I Chlorosulfonated PE/Chicrine 35% /Safur 1 0 7

Chlorosulfonated PE/Chlorine 29%/Suifur 1 4%

- _ Polyurethane/Ester Type/Milable .CB
- _ Polyurethane /Ether Type/Miliable
- _ Polyurethane/Ester Type/Miliabie
- - Polyurethane/Ester Typs/Sbore D-50

- IEEENEE Folyurethane/Ester Type/Shore A-60

- - Polyurethane/Ethes Type/Shore D-50

- TR rolyuretbane/tiher Type/Shore A-80

o I Polysulfide Rubirr /08

- B Polysulfide Rubber

|  Polysulfide Rubber/CB

o Polysulfide Rubber

- l Copolyesier TPE/Shore D-72

- - Copolyester TPE/Shore D-63

- - Copolyester TPE/Shore D-55

- MR  Copolyesier TPE/Shore D-40

L. . Nitrile/PP/TPE/Shore D-40

- - Nitrile/PP/TPE/Shore A-80

-~ B Nitrile/PP/TPR/Shore A-87

A e e SR B i T e S
T T T T T T 1 T

0 25 50 75 100 125 150 175 200 22¢

In Situ Diameter Change (%)

T

—~

250

H



O R - U R

N

L [ L O R N
TILERLELLLIY LT |

N WD o 0w O =~

O -

[ S e St S R SR S

-1

-

FIGURE 1d

In Situ Diameter Change
14 Days In R—-22
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FIGURE 1d

In Situ Diameter Change
14 Days In R-22

(Chlorodifluoromethane)
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FIGURE 2a

In Situ Diameter Change
14 Days In R~ 1

(Pentafluorocthane)
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FIGURE 2a

In Situ Diameter Change
14 Days In R-125

(Pentafluoroethane)
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FIGURE 2b

In Situ Diameter Change
14 Days In R 134

(1.1.2.2 -Tetrafluoroethane)
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In Situ Diameter Change
14 Days In R-134

(1.1.2,2-Telrafluoroethane)
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FIGURE 2c

In Situ Diameter Change
14 Days In R-134a

(1.1.1,2- Tetrafluoroethane)
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FIGURE 2c
In S1tu Diameter Change
14 Days In R~ 134a

(1.1.1.2-Tetrafluoroethane)
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FIGURE 2d

In Situ Diameter Change
14 Days In R-143a

(1,1.1 Trifluoroethane)
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FIGURE 2d

In Situ Diameter Change
14 Davs In R H3a
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FIGURE Z2e
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In Situ Diameter Change
14 Days In R 102«
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FIGURE 2e

In Situ Diameter Change

14 Days In R 1D2a

(1.1 Difluorocthane)

Neoprene /Synthetic Fiters (Vendor Supphed)
I ACN Compound {Vendor Supplied)

l Chloroprene (Venaor Supphed)

| Butyl Rubber /PP TPE

EPOM Peroxide Cure

EPDR High Ettiviene tontent. ©RH

EFUM Sulfur Cure

EPDM - High Unssturelion

hlorimated PE Chlonine $8%

|

|

|

i

I EPDM /High Ethyiene Content
1

1 Chiorinated PE ‘Chiorine 35% CH
|

Chlorinated PE/Chicrine 5%

- Ethylene/Acryvhic Elestcmer, CH

‘ Ethylene/Propylene Copolytner (EPM), (B

Ethylene Acryiic Elastomer

I Ethylene ‘Propylene Copolymer (EPM)
| Ethylene /Prapyiene Copolvimier (EPM)

.L ' Chlorosulfcnaled FE ‘Chlorine 357 ‘Sulfur ) 0%
ll’ B chilorosuitonnted FE/Chlorine 35% Sullur @ u%
- | Chlorasulfonnsted PPE/Chlor.e 355 Solfer 107 :
_ . Chiorosultonated PE/Chionine 35%ur 1 0 % t
= Chlorosulfonated PE/Chiorine 29% /Sulfur . 4%
- l Polyurethane ‘'Ester Type,/Millable\CH

— . Polyurethane,/Ether Type/Millable

- . Polyurethane/Ester Type,/Mlllat;le

- l Polyurethane/Ester Type/Shore D- 50

- @] Polyurethane/Ester Type/Shore A-80

— ‘ Polyurethane/Ether Type/Shore D-50

- . Polyurethane/Ether Type/Shore A-80

= | Polysulfide Rubber/CB

- I Polysulfide Rubber

- |  Polysuifide Rubber/CB

- | Polysulfide Rubber

-~ l Copolyester TPE/Shore D-72

— l Copolyester TPE/Shore D-63

- l Copolyester TPE/Shore D-55

— @] Copolyester TPE/Shore D-40

I~ | MNitrite/PP/TPE/Shore D-40

— | Nitrile/PP/TPE/Shore A-80

- | Nitrile/PP/TPR/Shore A-87

LR LR B BB IR B

0 25 50 75

LA L B e B

100 125 150

In Situ Diameter Chonge (%)

T T T

175 200 225 250

Ty T T

23



PO U TR NS I JEE NI T s )

—
<

FIGURE 2f

In Situ Diameter Change
14 Days In R-3!

(ifluoromethane)
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FIGURE 3a
Diameter Change
14 Days In Lubricant

(Alkyl Benzene)
49 — e e e e

t
48 - | EPDM/PP/TPE/Share D-50 :

a7 W EPDN/PP/TPE/Store D- 40 i
a6 - KRB EPDM,/PP/TPE/Shore A- 75 l
a5 - B EPDN/PP/TPE/Shore A- 87 1!
]
i

44 |- | Fluorosilicone
a3+ IR Sihicone Rubber

7+ _ Methyliphenylvinylsiloxane Kubber 1
47 p- - Dimethy! Silicone Kubber }
40 |- - Methy! Viny) Silicone Rubber
R l Epichicrohyvdrin /EOAGE ‘Terpolymer ¢ i
RLRE
)

Epichlorohydrin/EOQ/AGE/Terpolvimer
Epichlorohydrin, Ethylene Oxide Copolvine: CH
Epictiloronydan Fthylere Onde Uopeivios
Eprchioretvdrin Homopolvmer  CH
Eprchioronyanin Hoar opoiyviners
Yluore Chilarasiastoaner Mg Care e
Fiucro Chiaroelastonmer Mo Cure
Fluora Ch.oroeinstomer Loitiarge Vure
Fluorveiastomer Ui
Fluyoroelastomer

Flucroelasiomer

Hydrogenated Niir de '45% ACN Ch
Hydrogerated Nitrite, 407 40N
Hydrogenated Nitrije W8S ACN - CR

Hydrogenated Milrile "3RS AUN

|
|
l
|
I
|
|
|
I
|
|
S Fluoroelastom.er
‘ |
|
i
!
|

Nitrile Very High at N Cp .
: . Nitrie Low AN UH “
y - Nitrile. Law ACN
Voo 1 MitridesMeaium Ach l
TE b I Nitrile, High ACN
17 - | Nitrile/Very High ACN

16 - ETREEEERER stk /0% Styrenc

4 - R bk 2e% Stvrene

14 |- - SBR/23 5% Styrene ‘CH

3 - N suR/22 5% Styrene

127 P chiorobutyl/CB

R ] Chilorobutyi

0+ _ Bromobuty! /CB
B ——
8 — Butyl/2 2% Unsaturstion/CH
7+ m Butyl/2 2% Unsaturation
6 - _ Butyl/ 72 Unsaturation
s+ R Neoprene/CB

4 +— R Neoprene

3 Polyisoprene/EV Cure
2+ _ Polyisoprene/CB

1 - — Polyisoprene

o A B T

0 25 50 7% 100 125 150 175 200 225 250

Diometer Change (%)

L\ 49!

"



- BB £roM/High Ethyiene Content//CR

:
t

RO . | Etbylene/Acrylic Elastomer
1
>

|
;
: l B  chicrosufonated PE/Chlorine 35%/Sulfur 1 0%

FIGURE 3a

Diameter Change
14 Days In Lubricant
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FIGURE 3b

Diameter C
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14 Days In Lubricant
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FIGURE 3b

Diameter Change

14 Days In Lubricant
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Diameter Change
14 Days In Lubricant
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FIGURE 3d

Diameter Change
14 Days Lubricant

(pentaerythritol ester branched acid)
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FIGURE 3d

Diameter Change

14 Days In Lubricant
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FIGURE 3e

Drameter Change
111 Days In Lubricant
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FIGURE 3e
Diameter Changc
14 Days In Lubricant

(polypropylene glycol diol)
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FIGURE 3f

Diameter Change
14 Davs In Lubricant

(polypropylene glycol butyl monoether)
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Formula # | Ingredient pphr
Polyisoprene 100
Zinc Oxide 5
Steanic Acid 2
Sulfur 2.25
N-t-butyl-2-benzothiazy] sulfenamide 0.7
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 10.3 10.4 10.2 [45.3/42.4) 439
R-32 28 27 27 [8.9/8.6] 8.8
R-124 5.6 5.6 58 {30.2/29.8] 30.0
R-134a 1.4 12 (4.9/4.8] 49
R-125 4.6 4.2 4.2 [14.9/14.3} 14,6
R-143a 22 1.7 19 [5.4/4.9] 52
R-152a 4.1 42 42 [12.3/13.1) 127
R-123 48.1 475 48 0 [328/327] 3280
R-142b 10.3 10.0 102 [40.1/38.7) 394
R-134 1.7 1.5 1.5 [7.8/7.6] 7.7
AB 418 - [57.3/55.7} 56.5 [264/261] 263.0
MO 43.1 - (53.1/53.2) 53.2 | [248n47] 2470
PEMA 16.1 - [29.228.0] 28.6 { [117113] 1150
PEBA Mw.6 [26.5/25.7)  26.1 [106/104) 105.0
PPGD 1.0 - [2.1/12.2) 2.2 [7.9/7.7) 78
PPGBM 43 - [8.1/8.0] 8.1 | [28.1127.8) 280
MPG 1.7 - [2.3/2.8) 2.6 [8.5/8.6) 8.6
PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Peotacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monoether AB - Alkyl Benzenc
MO - Mineral Oil
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Formula # 2 Ingredient pphr
Polyisoprene 100
Zinc OxiMw 5
Steanc Acad 2
Sulfur 2.25
N-t-butyl-2-benzothiazyl sulfenamide 0.7
N330 Carbon Black 35
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 9.3 93 9.0 (33.3/30.8]) 321
R-32 1.7 1.6 1.4 [4.9/4 8] 49
R-124 5.5 5.8 5.6 [22.4/22.5) 225
R-134a 1.1 1.0 [3.7/3.8] 38
R-125 29 2.8 3.1 [9.5/8.7) 9.1
R-143a 2.0 25 22 {3.8/3.4] 36
R-152a 2.2 2.3 2.5 [8.1/8.3] 8.2
R-123 36.0 36.0 37.6 [2207221] 221.0
R-142b 7.8 78 78 (31.2/29.8] 305
R-134 1.3 1.3 1.1 [5.7/5.7] 5.7
AB 29.5 - [46.2/45.9] 46.1 [186/182] 184.0
MO 310 - [41.1/40.3] 40.7 [166/165] 165.0
PEMA 11.5 - (21.8/21.6) 21.7 | [77.6/77.6) 7.6
PEBA 98 - (18.4/17.9] 182 | [65.9/629] 64.4
PPGD 1.6 - [2.3/2.1] 2.2 [6.6/6.5] 6.6
PPGBM 34 - [7.0/6.2] 6.6 { [21.0/20.6) 208
MPG 1.0 - [2.272.1] 22 [7.0/7.0] 7.0
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA . Pentacrythritol Ester Branched Acid PPGD - Polypropyleoc Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monoether AB - Alkyl Benzeone
MO - Mineral Oil
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Formula # 3 Ingredient pphr
Polyisoprene 100
Zinc Oxide 5
Stearic Acid 2
N-oxydiethylene-2-benxothiazyl-sulfenamide |
Tetramethylthiuram disulfide 1
Di-morpholino disulfide 1
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 9.6 10.1 8.9 [44.4/42.5] 435
R-32 1.3 0.8 1.5 [4.7/4.4) 4.6
R-124 6.5 6.5 6.1 (28.2/28.3] 283
R-134a 1.0 1.2 [3.8/3.4) 3.6
R-125 33 29 27 [10.3/10.1] 10.2
R-143a 20 2.5 2.7 [4.6/4.1] 44
R-152a 31 28 31 [8.3/9.5] 89
R-123 52.7 523 51.8 [386/390] 388.0
R-142b 9.2 9.1 9.5 [40.1/39.1] 39.6
R-134 08 0.9 1.0 [6.3/5.9] 6.1
AB 47.0 - [56.2/55.6] 55.9 [257257] 2570
MO 495 [56.7/57.0] 56.9 [271272) 2710
PEMA 18.8 - [22.0/21.9] 220 | [83.1/83.2) 832
PEBA 14.7 [20.3/20.2) 20.3 | [75.8/76.4] 76.1
PPGD 0.6 - [0.7/0.6) 0.7 [1.4/1.7]) 1.6
PPGBM 4.5 [5.7/5.9] 58 | [17.7/18.1] 179
MPG 1.2 - [1.8/2.2] 20 [5.7/6.4) 6.1
PEMA . Pentaerythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacerythritol Ester Branched Acaid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylcoe Glycol Butyl Monocther AB - Alkyl Benzeoe

MO

- Mioeral Oil



42

Formula # 4 Ingredient pphr
Poly(chlorobutadiene) 100
Zinc Oxide 5
Stearic Acid 0.5
Magnesium Oxide 4
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.
mnean mean
R-22 6.3 6.1 6.1 [22.2/21.6] 219
R-32 1.1 1.1 1.0 [4.3/4.4) 44
R-124 1.9 2.7 2.8 (10.3/10.1] 10.2
R-134a 1.1 1.2 [3.4/3.4] 34
R-125 1.4 24 2.7 [5.5/5.0 53
R-143a 1.1 1.3 1.2 [3.3/3.6] 35
R-152a 29 3.1 3.0 [7.6/7.5) 7.6
R-123 16.0 15.6 15.3 [65.0/65.2] 65.1
R-142b 6.6 6.6 6.5 [18.4/18.6) 18.5
R-134 0.1 03 0.6 [3.3/3.4) 34
AB 10.0 - {19.6/20.1] 199 [51.1/53.2] 52.2
MO 12.9 - [26.5/26.0) 263 | [74.7/71.9] 733
PEMA 25.7 - [53.7/53.3]  53.5 | [2027211] 206.0
PEBA 11.4 - [35.4/26.00 30.7 | [128/77) 103.0
PPGD 3.7 - [7.3/7.9] 7.6 1[19.9/187] 193
PPGBM 48 - [12.3/11.4) 119 |[29.7/31.1} 30.4
MPG 04 - 3.9/4.1] 40 |[11.7/12.0} 119
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monoether AB . Alkyl Benzeoc

MO - Mineral Oil
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Formula # 5 Ingredient pphr
Poly(chlorobutadiene) 100
Zinc Oxide 5
Stearic Acid 0.5
Magnesium Oxide 4
N330 Carbon Black 30
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 48 49 49 [17.2/16.8] 170
R-32 1.3 1.6 1.4 (3.7/3.6) 3.7
R-124 1.1 28 1.6 [7.6/7.7] 7.7
R-134a 0.6 1.0 [2.7/2.6) 2.7
R-125 0.5 1.8 2.1 [4.6/4.6) 4.6
R-143a 04 0.9 08 [2.5/2.1] 23
R-152a 2.5 29 29 {5.6/5.9] 58
R-123 11.9 11.8 114 [48.9/49.5) 49.2
R-142b 4.6 5.1 48 {14.4/14.5] 145
R-134 04 0.9 0.9 [2.772.7) 2.7
AB 7.6 [16.1/15.3] 15.7 | [23.5/38.5] 31.0
MO 79 - [18.9/18.2] 18.6 | [49.0/484] 487
PEMA 12.5 [30.5/28.7) 29.6 | [93.0/918] 924
PEBA 73 - [22.1/22.1]  22.1 | [65.9/63.6] 64.9
PPGD 2.5 - [5.0/4.8] 49 | [13.7/139] 136
PPGBM 32 - [9.2/9.5]) 94 | {23.0/23.0]) 230
MPG 8.4 - [2.8/2.9] 29 [8.3/6.7) 7.5
PEMA - Pentaerythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monoether AB - Alkyl Benzeoe
MO - Mineral Oil
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Formula # 6 Ingredient pphr
Isobutyl isoprene (0.7% unsaturated) 100
Zinc Oxide 3
Stearic Acid 1
Sulifur 1.66
Tetramethyl thiuram disulfide 1
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wet. Chg.
mean mean
R-22 45 45 39 {21.8/22.4] 22.1
R-32 0.5 0.7 1.0 [4.0/4.0] 40
R-124 1.0 1.5 3.2 [16.3/164] 164
R-134a 03 0.6 [3.0/2.7] 29
R-125 1.6 24 2.6 (8.2/7.2) 11
R-143a 0.7 0.6 1.3 [4.1/3.5] 38
R-152a 0.6 1.0 1.7 [7.6/6.4] 7.0
R-123 16.8 16.8 16.3 [90.2/90.2) 90.2
R-142b 47 6.1 6.2 [25.5/25.8]  25.7
R-134 -0.1 0l 0.5 [2.9/2.8) 29
AB 234 - [67.5/67.7] 67.6 (341/338] 339.0
MO 27.7 - [72.1/65.7] 689 [386/335] 361.0
PEMA 1.6 - [3.1/2.8] 3.0 | [10.1/9.9] 10.0
PEBA 09 - [2.0/2.4] 2.2 [6.9/7.5) 7.2
PPGD -0.1 - [0.4/-0.3] 0.1 | (-0.1/:0.1] -0.1
PPGBM 0.0 - [0.2/0.2) 0.2 | [-0.4/0.4] 0.0
MPG 32 - [-2.1/-0.3] -1.2 | [0.1/0.1] -0.1
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Beozene
MO - Mineral Oil
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Formula # 7 Ingredient pphr
Isobutyl isoprene (2.2% unsaturated) 100
Zinc Oxide 3
Stezanc Acid 1
Sulfur 1.75
Tetramethyl thiuram disulfide 1
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.
mean mean
R-22 56 52 5.2 [22.5/22.5] 225
R-32 04 0.6 1.2 {4.0/4.0) 4.0
R-124 1.3 1.4 35 [17.1/16.7] 16.9
R-134a 0.2 0.6 {2.7/2.8] 2.8
R-125 2.1 2.6 30 (8.9/7.9] 8.4
R-143a 05 0.7 1.4 [4.2/4.3) 43
R-152a 11 1.4 1.9 [10.1/7.9] 9.0
R-123 16.6 16.5 16.3 [50.1/89.9] 90.0
R-142b 4.1 6.5 6.6 [26.7/25.8]) 26.3
R-134 -0.1 0.6 0.5 (3.22.9] 3.1
AB 18.0 - [54.6/55.2]) 549 [2547253) 253.0
MO 247 - [59.4/56.4] 57.9 [2922271] 2820
PEMA 1.8 - [3.0/3.0] 3.0 | [10.0/10.7] 104
PEBA 0.1 - [1.3/2.6) 2.0 [7.277.9] 7.6
PPGD 0.1 - [0.5/-0.5) 0.0 [0.3/0.5] 0.4
PPGBM 0.2 - [0.7/0.5] 0.6 [1.0/1.4] 1.2
MPG -0.1 - [-0.2/0.2] 0.0 [0.20.2} 0.2
PEMA . Pentacrytbritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene

MO

- Mineral Oil
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Formula # 8 Ingredient pphr
Isobutyl isoprene (2.2 % unsaturated) 100
Zinc Oxide 3
Stearic Acid
Sulfur 1.75
Tetramethyl thiuram disulfide 1
N330 Carbon Black
50
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 42 44 44 {15.0/15.1] 151
R-32 04 0.8 1.0 [2.872.6] 2.7
R-124 0.4 1.0 2.7 [19.5/18.2]) 189
R-134a 0.1 04 [1.9/1.9) 19
R-125 0.6 1.5 1.9 {5.4/5.4] 54
R-143a 03 0.1 0.7 [2.7/2.3} 2.5
R-152a 0.6 04 1.6 [1.2/1.4) 1.3
R-123 11.9 11.9 12.0 [57.9/57.8) 579
R-142b 2.5 49 47 [17.3/17.3}) 173
R-134 -0.2 0.1 04 [1.8/1.7] 1.8
AB 8.1 - [35.9/35.3) 35.6 [129/126] 128.0
MO 10.7 - [39.8/39.4] 396 [151/151] 151.0
PEMA 0.5 - [2.1/2.3] 2.2 [6.7/6.6] 6.7
PEBA 0.5 - [1.5/1.7) 1.6 [4.1/4.8) 4.5
PPGD -0.1 - {0.4/0.3] 0.4 [0.0/0.2] 0.1
PPGBM 0.2 - [0.5/0.5) 0.5 [0.7/0.6] 0.7
MPG 0.1 - [-0.1/-0.1} -0.1 | [(0.1/0.1] -0.1
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Peotacrythritol Ester Branched Acid PPGD - Polypropylcne Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzeoce

MO - Mioeral Oil
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Formula # 9 Ingredient pphr
Bromobuty] 100
Zinc Oxide 5
Stearic Acid 1
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 53 5.6 53 [23.5/23.4]) 235
R-32 0.8 1.1 1.1 [(4.1/4.0] 41
R-124 17 24 41 (17.4/18.3] 179
R-134a 0.1 0.6 [3.1/2.8] 30
R-125 1.6 26 29 [8.5/7.6] 8.1
R-143a 0.4 0.4 1.1 (4.3/4.4] 44
R-152a 0.6 1.6 1.9 [6.9/6.1] 6.5
R-123 18.7 18.9 18.8 [102/102]) 102.0
R-142b 49 6.7 6.5 [26.9/26.3] 26.6
R-134 0.3 0.2 02 [2.972.7] 28
AB 303 [85.9/77.2)  81.6 | [523/447) 4850
MO 378 - [86.2/86.2) 86.2 | [521/509] 515.0
PEMA 1.6 [5.9/6.0] 6.0 | [21.221.5] 214
PEBA 1.1 [3.3/4.0] 3.7 | [10.9/129] 119
PPGD 0.6 - [0.8/1.5] 1.2 [5.1/5.3] 5.2
PPGBM 0.0 - [1.0/0.8] 09 [4.0/4.1] 4.1
MPG 0.1 - [0.2/-0.1) 0.1 (1.1/1.1] 1.1
PEMA - Pentaerythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monoether AB . Alyl Benzene
MO - Mineral Oil
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Formula # 10 Ingredient pphr
Bromobutyl 100
Zinc Oxide 5
Stearic Acid 1
N330 Carbon black 40
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 39 39 38 [17.0/16.8] 169
R-32 03 0.2 0.5 [3.5/3.3} 34
R-124 0.8 1.4 2.5 [12.5/126] 126
R-134a 0.2 0.4 [1.6/1.9] 1.8
R-125 13 2.0 2.7 [7.9/7.1) 715
R-143a 0.5 04 09 {3.172.7) 29
R-152a 04 0.7 1.2 [4.6/5.0] 48
R-123 14.3 14.4 144 [71.6/718) 717
R-142b 22 53 56 [19.2/19.2] 19.2
R-134 -0.1 04 -0.2 (2.1/2.4) 23
AB 15.5 - [47.1/47.6) 47.4 | [187/190] 188.0
MO 19.2 - [52.2/50.9) 516 | [2297225) 227.0
PEMA 1.5 - [4.0/3.9] 40 | [12.6/12.0) 125
PEBA 0.2 - [2.0/2.2]) 2.1 [8.0/6.4] 7.1
PPGD 0.5 - [1.4/1.1] 1.3 [3.2/73.2) 32
PPGBM 0.5 - [1.0/0.6] 0.8 [3.0/2.7] 29
MPG -0.1 - [0.3/0.2] 0.3 {0.8/0.7) 0.8
PEMA - Pentacrythritol Ester Mixed Acid MPG - Madified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropykoe Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene
MO - Mioeral Oil
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Formula # 11 Ingredient pphr
Chlorobutyl 100
Zinc Oxide 5
Steanc Acid 1
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 5.8 6.1 5.7 [26.2/25.5) 259
R-32 0.6 0.7 1.2 {4.5/4.6) 4.6
R-124 1.3 20 36 [19.717.6) 187
R-134a 0.1 0.3 0.5 [2.8/2.6] 2.7
R-125 1.8 2.1 25 (8.1/7.2] 17
R-143a 0.5 0.7 1.3 [4.0/3.8] 3.9
R-152a 0.8 1.1 1.9 [6.7/6.6] 6.7
R-123 18.2 18.2 18.5 [32.9/34.1] 335
R-142b 49 6.7 7.0 [27.9/28.1] 28.0
R-134 -0.2 0.1 -0.1 [3.0/2.7) 29
AB 29.9. - [62.7/61.3] 62.0 | [304/292] 298.0
MO 383 - [69.1/69.0) 690 | [385/371] 378.0
PEMA 1.4 [4.2/4.1] 42 | [15.0/14.5) 150
PEBA 1.0 - [3.4/3.7) 3.6 | [13.0/13.1] 131
PPGD 0.3 - [1.3/1.4] 1.3 [4.4/4 4] 44
PPGBM -0.2 - [0.6/0.7] 0.7 [3.1/3.3] 32
MPG 0.5 - [0.1/0.1] 0.1 [1.1/1.1} 11
PEMA - Pentaerythritol Ester Mixed Acid MPG Modificd Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropykoc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monoether AB . Alkyl Benzenc
MO - Mioeral Oil
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Formula # 12 Ingredient pphr
Chlorobuty! 100
Zinc Oxide 5
Stearic Acid ]
N330 Carbon Black 40
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.
mean mean
R-22 5.0 5.0 4.0 {26.0/15.0] 252
R-32 03 03 04 [3.0/3.0] 3.0
R-124 1.0 20 3.0 (13.2/13.2)  13.2
R-134a 0.1 0.0 0.3 [2.0/2.0] 2.0
R-125 1.0 1.0 20 [5.0/4.0) 40
R-143a 02 0.2 1.0 [2.0/2.5] 2.3
R-152a 0.4 0.6 1.1 [5.1/4.9] 5.0
R-123 13.8 13.6 13.6 [73.2/73.4]) 733
R-142b 37 49 53 [20.0/20.1} 200
R-134 0.1 0.1 -0.6 [2.5/2.0] 23
AB 17.6 - [39.5/38.6] 39.1 [151/145] 148.0
MO 23.4 - [45.1/43.9) 445 [186/183]) 184.0
PEMA 1.0 - [3.3/3.4) 33 | [10.4/10.5} 105
PEBA 1.1 - [2.7/3.2] 29 [8.7/9.3) 9.0
PPGD 0.2 - [0.8/0.5] 0.6 [2.7/2.4] 26
PPGBM -0.3 - [0.2/0.3] 03 {2.3/2.3] 23
MPG 0.3 - {0.3/-0.1) 0.1 {0.9/1.0} 1.0
PEMA - Pentaerythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropykoe Glycol Diol
PPGBM - Polypropyleoe Glycol Butyl Monocther AB . Alyl Benzeoe

MO - Mineral Oil
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Formula # 13 Ingredient pphr
SBR (23.5 % Styrene Content) 100
Zinc Oxide 3
Sulfur 1.75
Steanc Acid 1
N-t-butyl-2-benzothiazyl sulfenamide 1
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 : 9.9 10.0 9.8 [41.1/39.5) 403
R-32 2.0 1.6 2.0 [7.0/6.6] 6.8
R-124 59 54 4.1 [22.5/22.5] 225
R-134a 1.1 1.0 [5.0/5.0] 5.0
R-125 3.1 38 3.6 [10.8/10.0) 10.4
R-143a 14 1.5 1.5 [5.2/5.2] 52
R-152a 3.0 3.1 28 [11.1710.6] 10.9
R-123 414 41.2 40.8 [271271] 2710
R-142b 7.8 7.5 73 [31.1/30.3] 30.7
R-134 1.9 2.0 14 [7.3/7.5] 7.4
AB 29.7 [43.6/42.3) 430 [175/171] 173.0
MO 325 - [44.5/44.1] 443 | [186/186] 186.0
PEMA 16.3 - [22.9/22.6) 228 | [85.6/847] 852
PEBA 94 - [16.0/16.1] 16.1 | [57.0/56.5] 56.8
PPGD 1.6 - [1.2/1.8] 1.5 [5.9/5.5] 57
PPGBM 59 - [10.0/9.2) 9.6 | [29.4/29.5) 295
MPG 1.6 - [2.5/2.7) 2.6 [8.1/8.3] 82

PEMA - Pentacrythritol Ester Mized Acid

PEBA
PPGBM
MO

- Pentacrythritol Ester Branched Acd

- Polypropylene Glycol Butyl Monocther

- Mioeral Oil

MPG - Modified Polyglycol
PPGD - Polypropylene Glycol Diol

AB - Alkyl Benzeoae
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Formula # 14 Ingredient pphr
SBR 1502 (23.5 % Styrene content) 100
Zinc Oxide 3
Stearic Acid 1
Sulfur 1.75
N-t-butyl-2-benzothiazy! sulfenamide 1
N330 Carbon Black 50
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 7.6 7.1 7.1 {26.9/27.1] 270
R-32 1.2 1.2 1.1 [4.5/4.4] 45
R-124 34 34 3.1 [15.0/153} 152
R-134a 09 0.6 (3.3/3.7] 35
R-125 20 2.1 2.1 [7.0/6.5) 6.8
R-143a 0.9 1.1 09 {3.7/3.6} 3.7
R-152a 23 2.1 20 [6.4/6.6) 6.5
R-123 243 242 249 [138/138) 138.0
R-142b 6.0 6.0 59 {20.1/20.0] 20.1
R-134 1.2 1.3 1.1 [4.6/4.8] 4.7
AB 15.7 - [24.0124.2) 241 | [81.9/81.2) 8l.6
MO 17.4 - [24.2/23.7) 240 | [88.8/88.6] 88.7
PEMA 8.8 - (13.2/13.2] 13.2 | [45.5/45.1) 453
I
PEBA 42 - (9.2/9.2] 9.2 | [31.3/30.8] 31.1
PPGD 1.1 - [2.1/1.4] 1.8 [5.0/4.8] 49
PPGBM 33 - [5.5/5.4) 5.5 | [18.8/18.0] 189
MPG 1.1 - [1.8/1.8] 1.8 [5.6/5.6] 5.6
PEMA . Pentaerythritol Ester Mixed Acd MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branchbed Acid PPGD - Polypropylene Glycol Diol
PPGBM . Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzeoe
MO - Mioeral Oil
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Formula # 15 Ingredient pphr
SBR (Mecdium Styrene) Content 100
Zinc Oxide 3
Stearic Acid ]
Sulfur 1.75
N-t-butyl-2-benzothiazyl sulfenamide 1
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 10.2 11.3 11.4 43.8/419] 4209
R-32 1.3 1.2 1.2 [7.8/7.4) 7.6
R-124 4.4 42 37 [24.0/23.1] 236
R-134a 1.9 1.6 1.7 [7.5/7.4] 7.5
R-125 23 2.7 1.9 [10.1/9.8) 10.0
R-143a 1.7 1.6 1.6 [7.1/6.9] 7.0
R-152a 2.7 24 3.0 {10.2/10.0) 10.1
R-123 435 44.6 45.7 [316/313] 315.0
R-142b 8.3 8.6 7.6 [-0.7/-0.9] -0.8
R-134 1.2 1.3 1.2 [8.5/8.1] 8.3
AB 34.0 - {43.5/61.3] 524 [179/292] 236.0
MO 327 - [42.1/41.11 416 [179/176) 178.0
PEMA 14.0 - [20.3/20.2]) 203 | [78.0/78.0] 78.0
PEBA 11.0 - [16.9747.0] 320 | [64.5/62.2] 63.4
PPGD 2.6 - [3.4/3.2] 33 (127121 124
PPGBM 52 - [8.5/7.7] 8.1 | [28.5/28.1] 28.3
MPG 2.2 - [2.8/2.6] 27 |[10.0/10.2]) 10.1
PEMA - Pentacrythritol Ester Mixed Acid MI"G - Modified Polyglycol
PEBA . Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diot
PPGBM - Polypropylene Glycol Butyl Monoether AB - Alkyl Benzene

MO - Minecral Oil
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Formula # 16 Ingredient pphr
SBR (High Styrene) Content 100
Zinc Oxide 3
Stearic Acid 1
Sulfur 1.75
N-t-butyl-2-benzothiazyl sulfenamide ]
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 10.7 10.6 10.2 [44.7/42.5) 43.6
R-32 2.3 23 2.3 [14.0/0.4] 7.2
R-124 5.2 5.1 5.1 [22.4/22.4]) 224
R-134a 2.1 1.9 1.7 [7.6/6.7) 7.2
R-125 29 3.0 2.8 [9.2/8.8] 9.0
R-143a 1.4 1.6 14 [-0.4/04] 04
R-152a 38 34 35 [10.3/10.1] 10.2
R-123 52.9 53.1 52.6 [380/393] 386.0
R-142b 79 78 7.8 [31.0/30.1] 30.5
R-134 1.6 1.5 1.7 {7.517.6] 7.6
AB 38.6 - [59.3/59.0] 59.2 [275R271] 273
MO 363 - [53.4/52.5) 53.0 [268/255] 261.0
PEMA 15.8 - [32.0/28.2] 30.1 [141/112] 127.0
PEBA 12.4 - [20.9/22.01 215 | [83.6/82.6] 83.1
PPGD 2.1 - [3.6/3.2] 34 | [11.3/11.4] 114
PPGBM 59 - [11.1/11.0}  11.1 | [37.3/37.0) 37.2
MPG 24 - [3.7/3.0} 34 | [11.0/11.0) 11.0
PEMA - Pentacrythritol Ester Mixad Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropykne Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzenc
MO - Mioeral Oil
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Formula # 17 Ingredient pphr
Very High ACN Nitrile 100
Zinc Oxide 3
Stearic Acid 1
Magnesium Carbonate Coated Sulfur 1.5
N-t-butyl-2-benzothiazyl sulfenamide 0.7
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 478 47.5 476 [255/238] 2470
R-32 &S 8.5 8.4 [30.0/29.3] 29.7
R-124 39.6 397 40.2 [257241] 249.0
R-134a 2.0 3.0 49 {20.7/20.4])  20.6
R-125 0.8 0.0 1.7 [7.4/9.7) 8.6
R-143a 0.2 04 0.9 [3.2/3.4) 33
R-152a 7.8 7.9 7.9 [24.9/24.3] 24.6
R-123 78.5 79.2 77.5 [669/664] 666.0
R-142b 38 5.6 7.3 [28.8/28.7] 28.8
R-134 21.7 22.0 214 [111/109] 110.0
AB 02 - {0.2/-0.1] 0.1 [0.2/0.2] 0.2
MO -0.2 - {0.3/0.3] 0.3 [1.5/1.6] 1.6
PEMA 08 - {1.6/1.9] 1.7 [5.0/5.3) 5.2
PEBA 04 - 1.0/1.1] 1.0 [3.1/3.6] 34
PPGD 1.0 - [2.0/2.0] 2.0 [5.6/5.7) 5.7
PPGBM 04 - [0.3/0.1] 02 [0.3/0.5) 04
MPG 04 - [-0.4/-0.3) 04 | [-0.20.1] 0.1
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Peotacrythritol Ester Branched Acid PPGD - Polypropykne Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzene
MO - Mioecral Oil
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Formula # 18 Ingredient pphr
High ACN Nitrile 100
Zinc Oxide 3
Stearic Acid 1
Magnesium Carbonate Coated Sulfur 1.5
N-t-butyl-2-benzothiazy! sulfenamide 0.7
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 514 50.8 51.4 [275/260] 268.0
R-32 8.3 8.3 8.3 [30.0/29.3) 29.7
R-124 45.4 453 459 [289/274) 282.0
R-134a 2.5 4.1 5.1 [22.0/21.9] 220
R-125 1.5 2.0 39 [16.2/159] 16.1
R-143a 0.6 1.0 20 [5.8/5.8] 5.8
R-152a 8.6 8.7 8.8 [27.5/27.3) 274
R-123 83.0 834 83.7 [720/713] 716.0
R-142b 6.5 8.6 8.7 [34.2/344] 343
R-134
AB 04 [0.2/0.2] 0.2 [0.7/0.9] 0.8
MO 04 - [0.7/0.9] 0.8 [2.52.7] 2.6
PEMA 1.6 [3.8/3.2] 3.5 | [10.9/10.4]) 10.7
PEBA 1.0 - [2.1/2.6]) 24 [6.3/7.2] 6.7
PPGD 1.5 - [3.2/2.7) 29 [9.7/8.3] 9.0
PPGBM 03 - [0.4/0.2) 0.3 [1.0/1.1) 1.1
MPG 03 - {-0.2/0.3] -0.2 [0.1/0.0] 0.1
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Peontacrythritol Ester Branched Acid PPGD . Polypropykoc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzeoe
MO - Mineral Oil
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Formula # 19 Ingredient pphr
Medium ACN Nitrile 100
Zinc Oxide 3
Stearic Acid 1
Magnesium Carbonate Coated Sulfur 1.5
N-t-butyl-2-benzothiazyl sulfenamide 0.7
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg,.
mean mean
R-22 498 498 50.4 [262/244]) 2530
R-32 7.7 7.7 7.8 [26.8/26.0] 264
R-124 46.2 46.1 458 [311/284] 2980
R-134a 5.1 5.8 5.7 [25.0/23.7] 244
R-125 3.5 5.1 6.2 (23.5/23.1] 233
R-143a 1.4 23 2.7 [9.0/9.0] 9.0
R-152a 88 8.9 8.7 [28.4/27.8) 28.]
R-123 94.2 94.1 944 [875/883] 879.0
R-142b 11.6 11.6 11.6 [47.2/46.8) 470
R-134 149 14.5 14.6 [75.5/74.8} 752
AB 0.9 - {1.7/1.9] 1.8 [5.1/4.9] 5.0
MO 1.3 - [2.6/2.7) 2.7 [8.3/8.7] 8.5
PEMA 6.4 - [9.9/9.7] 98 | {33.2/332] 332
| PEBA 38 - [7.7/1.7) 7.7 { [25.4/25.6] 255
PPGD 58 - [8.0/7.9] 79 | [25.6/254) 255
PPGBM 1.3 - [2.0/1.8] 1.9 [5.9/5.8) 59
MPG 0.5 - [0.7/0.7} 0.7 [2.6/2.9] 28
PEMA - Peotaerythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacerythritol Ester Branched Acid PPGD - Polypropyicoe Giycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene
MO - Miberal Qil
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Formula # 20 Ingredient pphr
Low ACN Nitrile 100
Zinc Oxide 3
Stearic Acid 1
Magnesium Carbonate Coated Sulfur 1.5
N-t-butyl-2-benzothiazy! sulfenamide 0.7
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 35.6 35.1 354 (180/174] 177.0
R-32 6.2 6.1 6.1 [21.6/21.0]) 213
R-124 31.0 312 29.9 (199/187] 193.0
R-134a 45 43 43 [19.2/18.8]) 19.0
R-125 5.0 5.3 5.2 (21.9721.41 217
R-143a 28 32 34 [119/11.1] 1L.5
R-152a 7.4 8.1 74 [27.3/270) 272
R-123 73.9 71.3 73.2 [739/7755) 747.0
R-142b 13.8 141 14.0 [59.9/58.9] 59.4
R-134 94 9.1 89 [45.4/44.1]) 448
AB 4.8 - [6.9/7.1] 7.0 §[21.0/220] 215
MO 42 - [7.0/8.4) 7.7 | [26.9/26.9] 269
PEMA 21.5 - [23.5/24.7) 24.1 | [98.4/98.9] 98.6
PEBA 13.1 - [18.9/19.2) 19.0 | [72.0/72.1] 72.]
PPGD 11.0 - [(11.1/11.4}  11.3 | [39.9/39.9] 399
PPGBM 40 - [7.2/7.6] 74 |[23.7238] 237
MPG 23 - {4.3/3.9] 4.1 }[13.9/143] 141
PEMA - Pentaerythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene

MO - Mioeral Oil
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Formula # 21 Ingredient pphr
Low ACN Nitrile 100
Zinc Oxide 3
Stearic Acid 1
MgCO, Coated Sulfur 1.5
N-t-butyl-2-benzothiazy! sulfenamide 0.7
N330 Carbon Black 35
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 258 23.0 220 [121/115] 118.0
R-32 43 45 42 [15.9/157) 158
R-124 20.3 23.5 23.5 [110/106] 108.0
R-134a 33 34 35 {15.5/15.4] 15.5
R-125 306 38 34 [15.8/15.6]) 157
R-143a 1.6 1.7 1.4 [8.0/7.9] 8.0
R-152a 5.6 53 5.2 [19.6/19.0} 193
R-123 425 41.9 409 [352/362]) 3570
R-142b 8.5 9.0 9.1 [41.3/40.5) 409
R-134 7.3 7.3 7.0 [33.9/33.3] 336
AB 34 - [4.8/4.4] 46 | [13.7/141) 139
MO 29 - {5.3/5.0] 5.2 {[18.2/183] 183
PEMA 73 - [15.0/14.0] 145 | [57.0/57.0] 570
PEBA 5.8 - [12.2/11.6] 119 | [46.5/46.4]  46.5
PPGD 4.1 - [6.1/7.1] 6.6 | [26.6/27.1] 269
PPGBM 2.1 - [4.5/4.4) 45 | [16.0/156) 158
MPG 14 - [2.5/2.9] 2.7 {9.7/9.8] 9.8
PEMA - Pentacrythritol Ester Mixed Acid MPG - Maodified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monoether AB - Alkyl Benzeoc

MO

- Mincral Oil
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Formula # 22 Ingredient pphr
Very High ACN Nitnle 100
Zinc Oxide 3
Stearic Acid 1
MgCO, Coated Sulfur 1.5
N-t-butyl-2-benzothiazy! sulfenamide 0.7
N330 Carbon Black 35
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 31.5 31.6 317 [157/165] 1610
R-32 6.3 6.4 6.2 [22.4/22.2] 223
R-124 279 29.2 28.7 [136/138] 137.0
R-134a 1.2 2.5 42 [15.7/158] 158
R-125 04 08 1.6 (6.8/7.0] 6.9
R-143a 0.4 03 0.8 [2.8/2.3] 2.6
R-152a 5.6 59 5.6 [18.3/18.4] 184
R-123 493 494 497 {388/391] 390.0
R-142b 1.9 4.2 5.5 [21.1/21.3) 212
R-134 16.0 15.6 16.5 [80.4/78.6] 79.5
AB 0.0 - [0.1/0.1] 0.1 [0.3/0.3] 0.3
MO 0.0 - [0.4/0.5) 0.5 [1.171.2] 1.2
PEMA 0.1 - [0.8/0.8] 0.8 [3.0/2.5] 28
PEBA 1.3 - [5.6/3.8] 47 | [15.3/13.1] 142
PPGD 1.0 - [2.272.0) 2.1 [6.4/6.6] 6.5
PPGBM 0.2 - [0.2/0.1] 0.2 [0.3/0.3] 03
MPG 0.0 - {0.0/0.0] 00 | [0.4/0.2) 03
PEMA - Pentaerythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD . Polypropylenc Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzeoe
MO - Mincral Oil
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Formula # 23 Ingredient pphr
38 % ACN Hydrogenated Nitrile 100
Zinc Oxide 5
Stearic Acid ]
Magnesium oxide 10
2,5-dimethyl-2,5-di(t-butyl-peroxy) hexane 10
Ricon 153-D 6.5
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 337 34.1 34.2 [171/159] 165.0
R-32
R-124 318 322 31.8 [189/181] 185.0
R-134a 42 49 5.0 [23.3/233} 233
R-125 44 7.6 7.1 (30.0/29.2) 296
R-143a 0.7 0.8 1.3 [3.6/3.5) 3.6
R-152a 1.7 6.8 6.8 [22.8/23.1] 23.0
R-123 458 440 452 [314/317] 316.0
R-142b 9.7 10.6 10.8 [44.1/44.0) 44.)
R-134
AB 03 - [1.6/1.8) 1.7 [5.5/6.0] 5.8
MO 1.2 - [2.8/2.6) 2.7 [10.9/9.6) 10.1
PEMA 04 - [4.2/5.3] 48 (17.6/179] 178
PEBA 1.3 - [5.6/3.8] 47 [5.7/7.6] 6.7
PPGD .
I\ PPGBM 0.1 {0.4/0.3} 04 {3.4/3.1] 33
I[ MPG 0.0 - {-0.1/0.1] 0.0 [2.1/1.2] 1.7

PEMA - Peotacrythritol Ester Mixed Acid
PEBA - Pentacrythritol Ester Branched Acid

PPGBM - Polypropylenc Glycol Butyl Monocther

MO - Mioeral Oil

MPG - Modified Polyglycol
PPGD - Polypropylenc Glycol Diol

AB - Alkyl Benzence
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Formula # 24 Ingredicnt pphr
38 % ACN Hydrogenated Nitrile 100
Zinc Oxide 5
Stearic Acid 1
MgCO, Coated Sulfur 1.5
TMTM 0.3
MBTS 1.5
N774 Carbon Black 40
Swell Data.
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R.22 68.4 66.4 66.0 [320/208{) 264.0
R-32 6.3 6.2 6.0 {20.4/20.5) 20.5
R-124 69.9 68.9 [338/328] 333.0
R-134a 4.7 53 5.5 [21.1721.2) 21.2
R-125 5.2 6.7 6.7 [26.0126.1] 26.1
R-143a 1.2 2.1 24 [8.0/15.2) 11.6
R-152a 71 6.9 7.0 [22.0/22.0] 22.0
R-123 122 121 115 [1293/1301] 1297
R-142b 10.8 10.6 11.0 [42.1/40.8) 41.45
R-134 15.3 15.5 15.4 {70.8/69.9) 70.4
AB 1.0 [1.9/1.9] 1.9 [4.9/4.9] 4.9
MO 1.3 13.3/3.0} 32 18.8/8.7) 88
PEMA 34 {6.9/6.8) 6.9 [16.0728.1) 22.1
PEBA 2.0 15.717.6] 6.7 [18.4/18.4] 184
PPGD -0.6 [0.1/2.7) 1.4 [8.6/8.5] 8.6
PPGBM 1.4 - [-1.3/0.6) -0.4 [1.6/1.7) 1.7
MPG 1.0 - [-0.6/-.1) 0.4 [02/0.4 03
PEMA - Pentacrythritol Ester Mixed Aaid MPG - Modified Polyglycol
PEBA - Pentaerythritol Ester Branched Acid PPGD Polypropylenc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB Alkyl Benzeone
MO - Mineral Oil
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Formula # 25 Ingredient pphr
45 % ACN Hydrogenated Nitrile 100
Zinc Oxide 3
Steanc Acid ]
2,5-dimethyl-2,5-di(t-butyl-peroxy) hexane 10
Ricon 153-D 6.5
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 419 419 420 [215/23) 2090
R-32
R-124 395 393 39.1 [260/246] 2530
R-134a 43 54 52 [25.3/25.8) 256
R-125 40 6.2 6.2 [29.0/30.0] 295
R-143a 1.3 1.6 2.1 [7.9/7.7] 78
R-152a 7.8 8.0 78 [26.6/25.6])  26.1
R-123 56.1 56.9 57.2 [442/449) 446 0
R-142b 9.9 10.2 10.1 (429/42.4] 426
R-134
AB 0.4 - [0.9/0.3) 0.6 [3.5/2.5] 3.0
MO 04 - [1.6/1.9] 1.8 [7.8/7.5) 7.7
PEMA 1.4 - [4.5/3.4] 40 | [12.8/123]) 126
PEBA 1.0 - [2.6/3.3] 3.0 [9.5/11.2] 104
PPGD 1.5 —_— (2.6/2.2] 24 | o3 12
PPGBM -1.5 - {-0.9/0.4) 03 (2.0/2.8) 24
| MPG -0.3 . [0.6/-02] 0.4 | [0.6/0.4] 0.5
PEMA - Peotaerythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Peatacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monoether AB - Alkyl Benzene

MO - Mineral Oil
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Formula # 26 Ingredient pphr
45 % ACN Hydrogenated Nitrile 100
Zinc Oxide 5
Stearic Acid ]
2,5-dimethyl-2,5-di(t-butyl-peroxy) hexane 10
Ricon 153-D 6.5
N774 Carbon black 40
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 243 25.3 258 {130/123] 1270
R-32
R-124 232 23.6 23.7 [145/129] 1370
R-134a 31 32 3.1 [16.4/16.1] 16.3
R-125 3.6 46 438 [22.7/23.2) 230
R-143a 0.6 0.6 0.6 [3.4/3.5) 35
R-152a 6.1 48 53 [16.3/16.3] 163
R-123 324 31.7 35.2 [211216]) 2130
R-142b 56 6.7 6.6 [27.5/27.4) 274
R-134
AB 04 - [0.3/0.5) 04 [1.2/0.9] 1.0
MO 0.1 [1.0/0.5) 08 (3.8/3.1) 35
PEMA 0.1 - [2.272.7) 25 [8.2/9.2] 8.7
PEBA 0.5 - [2.8/2.1] 25 [7.3/7.0} 7.2
PPGD 0.5 - [1.0/1.1] 1.1 (4.2/4.2] 42
PPGBM 0.6 [-1.0/-0.4) 0.7 | [-.07/0.5] 0.7
MPG 0.4 - [-1.1/0.2] 0.7 | [-1.7/-1.9] -1.8
PEMA - Pentacrythritol Ester Mixed Acid MPG - Maodified Polyglycol
PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzenc
MO - Mineral Oil




Formula # 27 Ingredient pphr

Fluorinated rubber 100
Magnesium oxide 15
N,N’-dicinnamylidenc- 1,6-hexanediamine 3
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid ‘ % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mcecan mean
R-22 4.2 34.2 332 184.4/81.5) 83.0
R-32
R-124 279 29.6 289 [91.0/88.0] 89.5
R-134a 29.5 29.8 . 293 168.2/67.3] 67.8
R-125 110 11.8 1.7 131.5/31.2) 114
R-143a 17 143 13.6 |28.6/28.0) 28.3
R-152a 90 394 39.1 |83.8/79.3) 81.6
R-123 48 318 31.6 [105/103] 104.0
R-142b 126 326 118 [82.4/77.9) 80.1
R-134
AB 0.7 - 10.1 0.1} 0.1 [0.4/0.5) 0.5
MO 11 . [-1402) 0.6 {0.6/0.5] 0.6
PEMA 13 - {3.233] 33 16.6/6.0) 6.3
PEBA 2.2 - 8.1 8.9] 85 [16.5/16.7) 16.6
PPGD 1.0 - 0.8 1.2) 1.0 (1.4/1.7) 1.6
PPGBM -0.2 : 0.1 0.3} 0.2 [0.7/0.9} 08
MPG 0.1 - 10.1) [0.7)
PEMA - Pentaerythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene

MO - Mincral Oil
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Formula # 28 Ingredient pphr
Fluoroclastomer 100
Magnesium oxide 15
N.N"-dicinnamylidcne-1,6-haxanediamine 3
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.
R-22 37.2 36.4 35.6 [99.6/94.0] 96.8
R.32
R-124 38.6 38.4 37.8 [125/120) 123
R-134a 292 29.9 29.4 [84.1/81.5) 82.8
R-125 151 15.2 15.2 {42.0741.6] 418
R-143a 16.9 16.6 17.1 [36.5/36.2] 164
R-152a 41.0 40.7 40.1 192.9/82.8] 87.9
R-123 375 37.9 374 [131/134] 133.0
R-142b 186 193 8.7 [102/96.6] 99.1
R-134
AB 0.5 [0.3/0.1) 0.2 [0.5/0.3] 0.4
MO 05 [0.2/0.1) 0.1 [0.5/0.4) 0.5
PEMA 0.5 [1.0v0.9] 1.0 [2.372.2) 23
PEBA 0.8 [2.1/1.9] 2.0 [3.5/4.0) 1.8
PPGD -0.5 [1.3/0.6) 1.0 il.l/l.Z] 1.2
PPGBM -0.1 {-0.i/-1.0) -0.5 {1.0/1.1} 1.1
MPG -0.7 [-0.6/0.9] 0.2 [0.7/0.6] 0.7
PEMA - Pentaerythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacerythritol Ester Branched Acid PPGD Polypropylene Glycol Diol
PPGBM - Polypropylene Glyco! Butyl Monocther AB Alkyl Benzene
MO - Miperal Oil
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Formula # 29 Ingredient pphr
Fluoroclastomer 100
Litharge (Sublimed) 3
Triallyl Isocyanurate 3
2.5-Dimethyl-2,5-bis(1-butylperoxy) hexane 3
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
R-22 36.2 359 355 [91.2/83.8) 87.5
R-32 19.5 19.6 19.6 [35.8/32.5) 34.2
R-124 39.8 404 399 [125/120) 122.0
R-134a 304 30.4 302 {79.077.0) 78.0
R-125 19.8 19.7 19.6 149.9:48.7} 493
R-143a 20.7 20.7 20.8 |38.437.8) 38.1
R-152a 34.8 35.0 34.4 [62.7:58.9) 60.8
R-123 35.7 37,0 17.8 (1211121} 121.0
R-142b 379 38.0 17,6 (95.291.1] 93.2
R-134 324 323 323 [87.0/84.9) 86.0
AB 0.8 (0.20.0] 0.1 (0.20.1] 0.2
MO 0.6 [-0.20.8] 0.3 10.2/0.2) 0.2
PEMA 1.0 (0.7 0.7) 0.7 (11711 11
PEBA 0.8 {1309 11 [1.6/1.7) 1.6
PPGD 1.0 [0.51.0) 0.7 [0.8/0.7) 0.7
PPGBM 0.5 {0.20.0] 0.1 [0.4/0.3] 0.3
MPG 0.1 [-0.30.1] -0.1 [0.2/0.2) 0.2
PEMA . Pentaerythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD Polypropylene Giycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB Alkyl Benzene
MO - Mineral Ol
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Formula # 30 Ingredient pphr
Fluoroelastomer 100
Litharge (Sublimed) 3
Triallyl Isocyanurate 3
2,5-Dimethyl-2,5-bis (t-butylperoxy) hexane 3
N330 Carbon Black 30
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 220 222 22.5 [57.8/56.4] 57.1
R-32 13.6 12.7 13.7 [27.0/25.6] 26.3
R-124 24.1 234 24.0 [73.7/68.4) 711
R-134a 19.2 18.8 18.2 [50.0/47.2) 48.6
R-125 13.4 13.5 13.3 [36.5/35.8] 36.2
R-143a 13.8 14.2 14.0 [27.9/26.9] 27.4
R-152a 21.5 219 21.5 [41.8/40.2] 41.0
R-123 22,6 229 243 [(70.7/58.5] 64.6
R-142b 232 23.6 23.0 [56.2/52.5] 544
R-134 19.9 19.1 21.1 (54.0/53.0] 53.5
AB 0.3 - [0.1/0.1) 0.1 [0.2/0.3} 0.3
MO -0.1 - [0.5/0.3] 0.4 [0.3/0.3] 03
PEMA 0.4 - [1.0/0.4] 0.7 [1.0/1.0} 1.0
PEBA 0.3 - {1.0/0.5] 08 [1.5/1.6] 1.6
PPGD 0 - [0.4/0.5]) 0.5 [0.9/0.9] 0.9
PPGBM 0.2 - [0.3/0.2] 0.2 [0.4/0.4] 0.4
MPG 0.1 - [0.3/0.4) 03 [0.2/0.2] 0.2
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene

MO - Mineral Oil



69

Formula # 31 Ingredient pphr
Fluoroclastomer 100
Litharge (Sublimed) 1.8
Triallyl Isocyanurate 1.8
2,5-Dimethyl-2,5-bis(t-butylperoxy) hexane 1.8
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wet. Chg.
mean mean
R-22 25.8 25.6 259 71.6/69.1 70.4
R-32 17.4 17.5 167 [34.2/340] 34
R-124 20.8 21.1 215 [64.0/63.5] 638
R-134a 15.7 15.6 16 2 43.2/42.2 427
R-125 58 7.6 8.6 22.0/22.0 220
R-143a 9.9 10.0 10.2 22.7122.4 22.6
R-152a 279 27.2 27.0 [59.3/57.0] 58.2
R-123 27.8 273 29.1 106/108 107
R-142b 26.3 259 251 67.1/66.9 67.0
R-134 22.7 228 223 [67.0/66.1] 66.6
AB 2.6 - [-0.1/1.4] 0.2 {0.3/0.3] 0.3
MO 0.0 - [0.6/0.3) 0.5 [0.4/0.3] 04
PEMA 10.8 - [31.5/31.5] 31.5 | [50.2/43.9] 47.1
PEBA 14.6 - [35.6/28.7} 32.2 | [86.0/66.8] 764
PPGD 1.5 - [4.5/4.9) 47 [9.8/9.6] 9.2
PPGBM 0.1 - [0.4/0.1] 0.3 [1.0/1.1] 1.1
MPG 0.1 - [0.5/0.4) 0.5 [1.0/0.8) 0.9
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monoether AB - Alkyl Benzenc
MO - Mineral Oil
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Formula # 32 Ingredient pphr
Fluoroelastomer 100
Magnesium oxide 15
N,N’-dicinnamylidene-1,6-hexanediamine 3
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 248 249 235 (87.0/81.0) 84.0
R-32
R-124 19.3 20.1 19.7 (81.0/78.0] 79.5
R-134a 12.6 13.2 13.0 [45.0/44.5] 448
R-125 5.2 6.0 6.5 [22.3/227) 225
R-143a 7.6 1.5 8.1 (22.2/22.0)  22.]
R-152a 26.1 26.8 25.4 [70.0/66.5]  68.3
R-123 34.1 36.8 36.0 [169/166) 168.0
R-142b 293 27.3 289 [91.1/80.2) 85.6
R-134
AB 0.5 - [0.7/0.1] 0.4 {1.5/1.3] 1.4
MO 0.5 - [1.5/0.4] 09 [2.1/71.6] 1.9
PEMA 9.9 - [50.2/43.9] 47.} [197/167) 182.0
PEBA 8.9 - [48.8/45.7) 47.3 | [171/143) 1570
PPGD 1.3 - [3.5/3.1) 33 [9.5/9.0] 9.3
PPGBM 1.0 - [0.9/0.7] 0.8 [3.0/3.3] 3.2
“ MPG -0.1 - {0.8/0.8) 08 [2.5/3.2] 2.9
PEMA - Peatacrythritol Ester Mixed Acid MPG - Modificd Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropyleoe Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB . Alkyl Benzenc
MO - Mineral Oil

[
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Formula # 33 Ingredient pphr
Fluoroelastomer 100
Magnesium oxide 15
N,N’-dicinnamylidene-1,6-hexancdiamine 3
IRB6 (Carbon black) 30
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 7.0 7.0 6.5 [22.8/20.8] 21.8
R-32
R-124 45 53 5.0 [24.1729.2)  26.7
R-134a 34 4.6 4.1 [18.2/17.3] 17.8
R-125 2.7 40 48 [14.7/13.2) 140
R-143a 4.5 33 3.0 [12.8/11.9] 124
R-152a 49 6.1 6.0 [16.7/16.6) 16.7
R-123 24 5.8 6.5 [23.6/28.8]  26.2
R-142b 5.5 6.8 5.7 [21.3/18.0] 19.7
R-134
AB 0.4 [0.2/0.2] 0.2 [0.9/1.0] 1.0
MO 0.1 {-0.1/:0.1] -0.1 [0.7/0.7) 0.7
PEMA 0.8 [6.7/5.4]) 6.1 | [168/17.6] 17.2
PEBA 2.1 - [6.0/5.9] 6.0 | [20.3/-30.0] -5.2
PPGD 0.4 [2.1/1.7) 1.9 [5.5/5.5] 5.5
PPGBM 0.1 [0.2/1.6) 0.9 [1.3/1.3] 1.3
MPG 0.5 - [1.0/0.8] 0.9 {1.6/1.5] 1.6

PEMA - Pentacrythritol Ester Mixed Acid
PEBA - Pentacrythritol Ester Branched Aad

PPGBM - Polypropylenc Glycol Butyl Monocther

MO - Mineral Oil

MPG - Madified Polyglycol
PPGD - Polypropylenc Glycol Diol

AB - Alkyl Benzence
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Formula # 34 Ingredient pphr
Epichlorohydrin Homopolyiner 100
Stearic Acid ]
Nickel Dibutyldithiocarbamate ]
Red Lead 5
Ethylene Thiourea 1.85
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 12.3 21.1 12.3 [38.9/38.4]) 387
R-32 47 43 42 (11.9/11.8]) 119
R-124 0.8 1.7 34 L3y LS
R-134a 0.3 09 1.3 [4.2/4.3] 43
R-125 0.0 0.1 0.1 [1.3/1.4] 1.3
R-143a 0.2 04 0.9 [(2.6/2.7] 27
R-152a 43 49 48 [11.9/11.9]) 119
R-123 16.4 17.5 17.1 [68.0/68.0] 68.0
R-142b 23 43 5.0 [14.4/143] 143
R-134 1.3 2.8 35 {12.7/120] 124
AB 1.6 - [0.2/0.3) 0.3 | [0.5/0.5] 0.5
MO 0.6 - (1.2/0.7) 1.0 [2.6/2.6] 2.6
PEMA 13.4 - [26.8/26.8) 268 | [73.0/72.7) 729
PEBA 117 - (17.2/17.5] 174 | [44.0/45.0] 445
PPGD 9.0 - [18.2/17.9] 181 | [46.4/46.6] 46.5
PPGBM 0.4 - [2.0/2.0] 20 [3.9/4.0] 4.0
MPG 0.3 - [0.4/0 .4) 04 [0.5/0.6] 0.6
PEMA - Pentaerythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monoether AB - Alkyl Benzene

MO - Mineral Oil
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Formula # 35 [ngredient pphr
Epichlorohydrin Homopolymer 100
Stearic Acid !
Nickel Dibutyldithiocarbamate 1
Red Lead 5
Ethylene Thiourca 1.85
N330 Carbon Black 40
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg % Dia. Chg. % Wet. Chg.
mean mean
R-22 8.7 8.7 5.6 |28.828.1) 28.5
R-32 3.7 3.4 33 (8.5/8.3) 8.4
R-124 0.5 1.0 1.8 [7.4/7.7) 7.6
R-134a 0.2 0.3 1.0 12.773.0] 28
R-125 0.0 0.1 0.1 [0.9/0.9] 0.9
R-143a 0.2 0.4 0.6 [1.6/1.8) 1.7
R-152a 2.0 35 35 {8.5/8.4) 8.5
R-123 104 12.0 11.8 {45.7145.8) 45.7
R-142b 1.1 28 29 {10.3/10.5) 10.4
R-134 0.4 1.5 2.8 [8.7/8.7) 8.8
AB -0.1 [0.3/0.4) 0.4 10.4/0.4) 04
MO 04 {1.1/1.0) 1.1 [2.071.9) 2.0
PEMA 5.8 {15.6/15.1} 15.4 [39.7/40.2) 40.0
PEBA 3.6 [4.7/5.0} 49 [12.4/12.5] 12.5
PPGD 4.1 - [10.5/10.5) 10.5 [26.227.0) 26.6
PPGBM 04 [1.4/1.4) 1.4 [2.8/2.6) 21
MPG 0.2 [0.2/0.2] 0.2 {0.5/0.5) 0.5

PEMA - Pentacrythritol Ester Mixed Acid
PEBA - Pentacrythritol Ester Branched Acid
PPGBM - Polypropylene Glycol Butyl Monoether
MO - Mineral Oil

MPG - Modified Polyglycol
PPGD - Polypropyleoe Glycol Diol

AB - Alkyl Benzene
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Formula # 36 Ingredient pphr
Epichlorohydrin Copolymer 100
Stearic Acid 1
Nickel Dibutyldithiocarbamate |
Red Lead 5
Ethylene Thiourea 1.85
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 36.3 36.5 36.0 [133/120] 126.0
R-32 6.9 6.4 6.3 (20.7/20.4] 206
R-124 221 223 220 [R3.2/82.2) 82.7
R-134a 38 3.6 3.7 f12.1/12.1] 121
R-125 2.2 3.0 31 [10.6/10.6] 10.6
R-143a 1.2 1.6 1.6 [4.8/4.8] 438
R-152a 4.8 48 5.0 [16.3/16.0] 16.2
R-123 67.3 67.2 68.0 [418/418] 418.0
R-142b 6.8 6.6 58 [20.8/20.6]  20.7
R-134 134 13.3 12.7 [51.4/50.1] 50.8
AB 12 [0.5/0.1] 0.3 [0.4/0.4] 0.4
MO 0.5 {1.0/0.9] 1.0 [2.3/2.3] 23
PEMA 6.6 [6.7/7.0] 69 | [17.2/176) 174
PEBA 3.6 - {4.7/5.0] 49 | [12.4/125) 125
PPGD 10.4 [12.4/12.5) 12,5 | [33.1/33.7]) 334
PPGBM 08 - [0.9/1.0) 1.0 [1.4/1.6] 1.5
MPG -0.1 - {-0.3/-0.3] 0.3 | [-0.7/0.7) -0.7
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monoether AB - Alkyl Benzene
MO - Mineral Oil
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Formula # 37 Ingredient pphr
Epichlorohydrin Copolymer 100
Stearic Acid 1
Nickel Dibutyldithiocarbamate ]
Red Lead 5
Ethylene Thiourea 1.85
N330 Carbon Black 40
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 25.6 26.1 238 [89.6/83.8] 86.7
R-32 5.5 5.7 54 [14.77146] 147
R-124 16.4 159 15.6 (55.0/52.4] 53.7
R-134a 2.7 2.5 2.7 [8.8/8.3] 8.5
R-125 1.5 2.1 24 [7.3/7.3] 73
R-143a 0.8 1.1 1.2 (3.4]) 34
R-152a 57 52 20 [11.6/11.5] 11.6
R-123 43.1 44.6 432 [210/113) 211.0
R-142b 5.0 53 48 [14.9/15.0] 150
R-134 98 9.2 9.0 [35.2/34.5]) 349
AB -0.2 [0.1/0.2] 0.1 [0.2/0.2] 0.2
MO 0.5 - {0.5/0.9] 0.7 [1.9/1.9] 1.9
PEMA 39 - [5.1/5.0] 5.1 [11.5/11.7] 116
PEBA 2.1 - {3.8/3.7) 38 {8.5/8.7] 8.6
PPGD 6.5 - [8.5/8.2) 8.4 | [20.8/21.0) 209
PPGBM 0.2 - [0.7/0.5) 0.6 [1.1/1.5] 1.3
MPG -0.4 - [-0.2/-0.1] -0.2 | [-0.2/:0.2] 0.2
PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene

MO - Mineral Oil
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Ingredient pphr
Epichlorohydrin Terpolymer 100
Stearic Acid |
Nickel Dibutyldithiocarbamate 1
Red Lead 5
Ethylene Thiourea 1.85
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 39.8 39.0 38.4 [154/145] 1490
R-32 75 74 7.3 [21.7/21.0) 214
R-124 26.2 26.1 25.6 [97.0/95.0] 96.0
R-134a 43 34 4.5 [14.4/14.5) 145
R-125 2.8 32 34 [12.2/12.0) 121
R-143a 1.7 1.7 1.5 [4.8/4.7) 48
R-152a 6.9 6.7 6.8 [18.0/17.9] 18.0
R-123 69.4 69.5 70.5 [(447/449] 4480
R-142b 8.0 7.4 7.4 [22.5/22.3] 224
R-134 14.9 15.0 14.3 (56.4/56.3] 56.4
AB 0.2 [-1.5/0.3] -0.6 [0.8/0.7) 0.8
MO 0.1 [0.8/0.9) 0.9 [2.6/2.7) 2.7
PEMA 5.4 [8.1/7.6] 79 1 [18.9/19.0] 19.0
PEBA 40 [5.1/6.4) 5.8 | [13.3/13.5] 134
PPGD 10.9 [13.9/13.5])  13.7 | [37.0/37.1] 37.1
PPGBM 0.2 {1.3/1.1] 1.2 [2.7/2.9] 28
MPG 0.0 [-0.1/:0.2) 0.2 {0.2/0.3) 03
PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropyicoe Glycol Butyl Monocther AB - Alky! Benzene
MO - Mineral Oil



77

Formula # 39 Ingredient pphr
Epichlorohydrin Terpolymer 100
Stearic Acid 1
Nickel Dibutyldithiocarbamate |
Red Lead 5
Ethylene Thiourca 1.85
IRB6 40
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.
mean mean
R-22 26.7 26.8 26.3 [102/96.0  99.0
R-32 5.1 5.5 54 [15.4/15.2]) 153
R-124 17.6 17.7 17.4 [70.4/68.9]  69.7
R-134a 30 30 3.1 [10.2/10.3) 10.2
R-125 20 2.5 3.0 [9.0/8.6] 8.8
R-143a 1.0 - - -
R-152a 5.1 47 4.8 {12.6/12.6] 126
R-123 423 432 41.8 [227/227) 227.0
R-142b 5.5 5.5 5.1 {16.4/16.1] 163
R-134 9.8 10.0 10.3 [39.3/38.8] 39.1
AB 0.2 - [-2.0/0.3] -0.9 [0.2/0.3) 03
MO 1.3 - [-1.1/1.0] -0.1 [2.1/2.0] 2.1
PEMA 40 - [5.2/5.2) 5.2 | [12.9/13.0) 130
PEBA 1.8 - [3.7/3.8) 38 [9.3/9.2] 93
PPGD 78 - (8.7/8.6] 87 | [227/229] 228
PPGBM -0.2 - [1.3/1.2] 1.3 [1.9/2.3] 2.1
MPG 0.8 - [0.8/0.2] 0.5 [0.3/0.3] 0.3
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Palypropyleoc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzenc

MO - Mineral Oil
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Formula # 40 Ingredient pphr
Silicone elastomer 100
Peroxide 1.5
Swell Data:
. 24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 64.0 64.4 64.3 [395/332] 364.0
R-32
R-124 53.9 54.1 52.8 [338/315] 326.0
R-134a 6.5 6.2 5.9 [26.6/25.3] 260
R-125 84 8.5 8.4 [34.3/33.5] 339
R-143a 11.2 115 11.0 [25.5/21.3] 234
R-152a 213 21.0 19.4 [53.6/50.2] 519
R-123 74.6 74.2 73.5 [639/635] 637.0
R-142b 66.8 67.1 66.2 [363/318] 341.0
R-134
AB 148 [144/18.4) 164 | [58.4/589] 587
MO 10.1 [9.2/10.1] 8.7 |[26.9/262] 26.6
“ PEMA 1.7 - [1.6/1.2] 1.4 [4.7/0.8] 2.8
“ PEBA 25 - [2.9/2.9] 29 {7.7/7.8) 7.8
PPGD 0.6 ; [0.6/02) 0.4 | [-0501] 0.2
PPGBM 0.7 - [0.3/0.5] 04 {0.1/0.1] 0.1
MPG 1.5 - [0.4/0.3] 0.1 | [-0.1/0.6]) 0.4
PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacrythritol Estcr Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylcac Glycol Butyl Monoether AB - Alkyl Benzenc
MO - Mincral Oil
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Formula # 41 Ingredient pphr
Dimethy! Silicone Rubber 100
Dicumyl Peroxide on Calcium Carbonate |
Swcll Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 50.0 51.9 52.4 [222/199] 211.0
R-32 5.8 5.9 5.8 [15.4/12.2] 138
R-124 41.5 41.0 40.0 [210/190] 200.0
R-134a 6.1 18.3 6.0 [18.5/16.4] 175
R-125 7.2 7.6 72 {21.7/21.8) 217
R-143a 9.9 9.8 9.3 [21.0/19.1})  20.1
R-152a 17.3 17.1 17.0 [49.0/39.7) 443
R-123 60.4 60.9 59.9 [398/387] 393.0
R-142b 53.0 51.6 50.7 [247216] 2320
R-134 48 5.1 5.5 [18.5/17.6) 181
AB 15.9 - [15.7/15.9] 158 | [44.6/442] 444
MO 7.9 ; (7.1/74) 73 | (195194 195
PEMA 1.5 - [1.2/1.5) 1.4 [3.7/3.7) 37
PEBA 2.8 - [2.5/2.3] 2.4 [7.3/7.2] 72
PPGD 0.6 - [0.2/0.2] 0.2 [0.2/0.2] 0.2
PPGBM 04 [-0.1/0.1] 0.0 [0.7/0.6] 0.6
MPG 47 - [-0.3/-0.4] -04 | [-0.27:0.4] 0.3

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol

FEBA - Peatacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol

PPGBM - Polypropylenc Glycol Butyl Monoether

MO

- Mineral Oi

AB . Alyl Benzenc
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Formula # 42 Ingredient pphr
Methylphenylvinyl Silicone Rubber 100
Dicumyl Peroxide on Calcium Carbonate 0.6
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 50.8 51.3 50.5 [218/210) 214.0
R-32 48 48 47 [9.8/8.8] 9.3
R-124 41.8 418 42.6 [195/193] 1940
R-134a 5.1 53 5.4 {17.0/17.1) 171
R-125 5.8 5.9 6.0 [16.0/17.0] 16.6
R-143a 6.8 6.8 6.1 (14.5/12.9) 137
R-152a 14.0 14.6 14.8 (37.7/33.1] 354
R-123 62.8 63.2 65.1 [415/399] 407.0
R-142b 52.8 55.6 53.5 [252/227)  240.0
R-134 47 44 5.9 (14.7/13.3] 140
AB 259 - [26.5/26.7] 26.6 | [78.1/77.4] 718
MO 11.5 (12.0/12.5)  12.3 | [32.5/32.8) 327
PEMA 9.7 [9.6/8.0] 8./8 | [26.3/26.2) 26.2
PEBA 12.1 - {12.3/12.9] 12,6 }[37.2/37.2]) 372
_}?__}E_D 2.6 - [1.6/0.6] 1.1 [3.7/3.8) 3.7
PPGBM 45 - [4.2/3.5] 3.8 [9.5/9.5] 9.5
MPG 3.0 - [2.8/2.8] 2.8 [8.6/8.9] 8.8
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropyleoe Glycol Butyl Monocther AB - Alkyl Benzene
MO - Mineral Oil
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Formula # §3 Ingredient pphr
Silicone Rubber 100
Dicumyl! Peroxide on Calcium Carbonate 038
Swell Data:
. 24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wet. Chg.
mean mean

R-22 21.3 21.6 221 [97.1/86.6] 91.9
R-32 34 38 3.7 [8.7/7.2) 8.0
R-124 17.5 17.2 17.4 [89.2/82.3]) 857
R-1344 3.6 39 36 [12.6/120] 123
R-125 4.5 44 48 [15.8/15.5) 157
R-143a 6.1 59 5.9 [15.7/13.8] 148
R-152a 9.1 9.1 9.2 [28.0/25.7} 269
R-123 23.0 23.0 223 [139/136] 137.0
R-142b 220 220 22.0 [91.5) 91.5
R-134 3.2 3.0 33 (12.8/12.1] 125
AB 8.5 - [8.1/7.9] 8.0 | [22.122.0) 221
MO 5.4 - [4.5/4.6] 46 | [12.6/125] 126
PEMA 22 - [1.7/1.8] 1.8 [5.1/5.0] 5.1
PEBA 2.7 - [2.372.1] 22 [7.0/7.0] 7.0
PPGD 0.5 - [0.4/0.5] 04 [1.6/1.4] 1.5
PPGBM 0.8 - [0.6/0.9) 0.7 i2.7/2.6) 2.7
MPG 0.9 - [0.7/0.5] 0.6 [2.5/2.7) 26

PEMA - Pentaerythritol Ester Mixed Acid MPG Modificd Polyglycol

PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropylnc Glycal Diol

PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene

MO - Mioeral Oil
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Formula # 44 Ingredient pphr
Fluorosilicone 100
Iron Oxide 1.5
Bis(2,4-dichlorobenzoy! peroxide) 1.3
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 42.0 420 43.0 [141/129] 135.0
R-32 31.6 31.7 314 [68.0/63.6] 658
R-124 325 331 322 [137/127) 132.0
R-134a 34.6 35.0 35.4 [127/122]) 125.0
R-125 15.0 15.0 15.0 [50.0/48.2] 49.0
R-143a 240 24.0 24.5 [64.1/58.0] 61.0
R-152a 39.6 398 394 [106/102]) 104.0
R-123 317 31.0 314 (137137} 137.0
R-142b 433 43.0 420 [151] 151.0
R-134 340 36.2 333 [145/134] 140.0
AB 0.8 - {-0.3/0.3] 0.0 {1.1/1.0] 1.1
MO 1.0 - [0.6/0.4] 0.5 [0.8/0.9] 09
PEMA 25 - [2.1/1.9] 20 [4.9/4.9] 4.9
PEBA 23 - [2.7/3.6] 3.1 [7.5/7.5]) 1.5
PPGD 1.1 - [0.7/0.7] 0.7 (1.3/1.4) 1.3
PPGBM 0 - [-0.1/0.1] 0.0 [0.6/0.5) 0.6
MPG -0.6 - {-0.7/0.0] -0.3 | [0.3/0.5] 04
PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropyleoc Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzenc
MO - Mineral Oil
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Formula # 45 Ingredient pphr
EPDM/Polypropylene TPE Shore A 87 100
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid . % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.
mean mean
[ R-22 -0.7 -0.9 -0.9 [5.9/3.1] 45
R-32 0.7 0.9 0.8 [3.3/3.2] 33
R-124 0.8 -0.9 -13 (8.8/8.9] 8.9
R-134a 0.0 0.1 [2.4/2 4] 24
R-125 1.0 1.4 1.7 (9.6/10.4] 100
R-143a 0.8 0.6 09 [2.9/3.0] 29
R-152a 0.8 0.7 0.8 [5.9/4.2) 5.1
R-123 0.3 0.1 0.1 {19.2/19.2]) 192
R-142b 0.1 0.3 -0.6 [7.0/6.2) 6.6
R-134 0.4 0.5 0.5 [2.7/2.5) 2.6
AB 3.6 {4.5/4.6) 46 | [17.3/18.1] 177
MO 6.6 - [6.6/6.7] 6.7 | [26.0/26.2] 26.1
PEMA -1.3 - [-1.7/-1.7) -1.7 { [-1.7/-2.0] -1.9
PEBA 0.8 - [-1.2/-1.6] -1.4 | [-1.7/-1.8] -1.8
PPGD -2.8 - [-3.5/-2.7) -3.1 | [-9.0/-8.9] -8.9
PPGBM -1.2 - [-1.9/-2.4) 222 | [-4.4/4.4) -4.4
d MPG -1.7 - [-2.1/-2.5) 2.3 | [-4.14-3.7) 3.9
PEMA - Pentacrythritol Estcr Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropyleoe Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monoether AB - Alkyl Benzene
MO - Minenl Oil
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Formula # 46 Ingredient pphr
EPDM/Polypropylene TPE Shore A 73 100
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.
mean mean

R-22 -2.5 -3.2 -3.5 [-7.0/-8.1] -7.6
R-32 0.7 0.7 0.7 [3.6/3.5] 36
R-124 2.4 -34 -4.2 [-5.9/-6.4] -6.2
R-134a 04 0.1 [2.6/2.7) 2.6
R-125 1.3 2.7 3.2 [11.3/12.9] 121
R-143a 0.1 0.2 0.4 [3.3/3.5) 3.4
R-152a 0.7 0.3 0.6 (4.5/3.9] 4.2
R-123 1.3 1.3 -1.4 [15.2/15.1] 152
R-142b -33 38 -42 [-6.1/-6.4] -6.3
R-134 0.6 0.6 0.5 [2.7/2.9] 28
AB 8.7 [11.1/10.3] 107 | [38.6/38.5] 38.6
MO 13.8 [13.2/14.1] 137 | [54.2/540] 54.1
PEMA -39 [-8.0/-5.1] -6.6 | [-13.5/-13.7] -13.6
PEBA -3.2 [-4.2/4.2] -42 | [-12.5/-12.6] -12.6
PPGD -5.6 [-6.0/-7.3] 6.7 | [-21.6,-21.3] -21.5
PPGBM -4.0 [-6.1/-6.5] -6.3 | [-18.1/-17.9] -18.0
MPG -5.0 [-6.4/-6.4] -6.4 | [-18.6/-18.6] -18.6

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropykne Glycol Diol

PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzenc

MO - Mineral Oil
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Formula # 47 Ingredient pphr
EPDM/Polypropylene TPE Shore D 40 100
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 0.4 0.4 -0.5 [7.6/3.4] 5.5
R-32 04 0.2 02 [3.0/2.7] 29
R-124 0.4 -0.5 -0.5 [11.8/10.6] 11.2
R-134a 02 03 [2.2/2.1] 2
R-125 0.8 1.7 1.8 [9.4/9.5] 9.4
R-143a 0.7 0.6 0.6 [2.8/2.7] 27
R-152a 03 0.6 0.6 [6.1/4.8] 54
R-123 09 0.5 0.5 [18.8/18.5] 187
R-142b 0.2 0.2 0.2 {8.1/7.0] 7.6
R-134 0.1 0.2 0.1 [1.5/1.8] 1.7
AB 29 {3.4/2.9] 3.2 [ [13.5/144] 140
MO [4.1/3.9] 40 | [18.3/18.0] 182
PEMA -0.5 - [-0.6/-0.2] -0.4 [1.0/1.2] 1.1
PEBA -0.5 {0.1/-04 -02 [0.9/1.1] P
PPGD -1.0 -1.2/-1.1] -1.2 | [-3.2/-3.2) o
PPGBM -0.4 [-0.3/-0.9] -0.5 | [-0.4/-0.5) 4.5
MPG -0.2 - [0.4/-0.77 -0.2 | [-0.3/-0.3] -0.3

PEMA . Pentacrythritol Ester Mixed Acid MPG Modified £, i hveet

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylens ¢sin sl jke)

PPGBM - Polypropylenc Glycol Butyl Monocther AB . Alkyl Benzene

MO - Migeral Qil
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Formula # 48 Ingredient pphr
EPDM/Polypropylene TPE Shore D 50 100
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 0.1 0.5 0.1 [7.6/6.4) 7.0
R-32
R-124 0.1 0.2 03 (9.7/9.3] 9.5
R-134a 0.3 0.3 [1.972.2) 2.1
R-125 0.6 1.3 1.4 [8.8/9.4] 9.1
R-143a 0.2 04 0.7 [2.3/2.4] 23
R-152a 0.1 -0.2 0.1 [2.0/1.2] 1.6
R-123 1.4 1.0 1.1 [17.8/178] 17.8
R-142b 0.7 0.7 0.4 [(7.9/7.7] 7.8
R-134 0.1 0.2 -0.1 [2.6/1.8] 2.2
AB 1.5 - [2.5/2.2] 2.4 [9.5/9.2] 9.4
MO 2.6 - [2.72.6) 2.7 | (13.9/137) 138
PEMA 0.6 - [0.2/0.0] 0.1 [2.0/1.6] 1.8
PEBA 0.0 - [-2.5/0.0] -1.3 [1.5/1.8] 1.7
PPGD -0.6 - [-1.1/-1.3] -1.2 | [-1.5/-1.6] -1.6
PPGBM -0.5 - [-0.4/-0.4) -0.4 [0.8/0.7] 0.8
MPG 0.2 - [-0.8/0.7] -0.8 [0.9/0.8] 09

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol

PPGBM - Polypropylenc Glycol Butyl Monoether AB . Alkyl Benzene

MO - Mincral Oil
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Formula # 49 pphr
Nitrile/Polypropylene TPE Shore A 87 100
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg,
mean mean

R-22 9.9 10.3 10.2 [65.2/54.7)  60.0
R-32
R-124 5.7 5.8 6.6 [51.1/50.0] 50.6
R-134a 0.4 0.7 0.2 (4.4/4.0] 4.2
R-125 1.3 14.2 1.7 [7.8/8.8] 8.3
R-143a 1.1 04 0.4 [0.7/1.5] 1.1
R-152a 1.0 0.3 0.4 [2.6/3.4] 3.0
R-123 19.6 20.0 20.6 [140/139] 139.0
R-142b 23 1.7 1.7 [12.312.1] 122
R-134 2.1 1.7 1.2 [14.7714.6) 147
AB 1.0 [0.5/0.7) 0.6 | [-0.9/-0.9] 0.9
MO 1.8 - [0.9/0.4] 0.7 [(rin 1.1
PEMA 0.9 - [0.7/1.1] 09 [3.6/3.6] 3.6
PEBA 0.0 - [0.3/0.9] 0.6 [2.5/2.5] 2.5
PPGD 0.6 - {0.4/-0.1] 0.2 [0.5/0.8} 0.6
PPGBM -0.2 - {-0.4/-0.8] 0.6 | [-2.2/-2.1] 2.1
MPG -1.4 - {-1.2/1.2] 1.2 | [-2.7/-2.4) -2.6

PEMA - Pentaerythritol Ester Mixed Acid MPG - Modified Polyglycol

PEB.\ - Pentaerytiritol Estcr Branched Acid PPGD - Polypropylenc Glycol Diol

PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene

MO - Mincral Oil
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Formula # 50 Ingredient pphr
Nitrile/Polypropylene TPE Shore A 80 100
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 143 14.6 14.6 [78.4/75.5) 77.0
R-32
R-124 10.5 10.2 10.6 [77.7/748] 76.3
R-134a 0.7 -0.2 1.3 [1.2/3.7) 2.5
R-125 1.8 1.7 03 [4.8/4.7] 4.7
R-143a 0.4 28 -1.2 [-2.6/0.2] -1.4
R-152a -0.4 -0.3 -0.4 [0.4/0.1] 0.3
R-123 311 315 31.8 [216/216] 216.0
R-142b 1.5 1.1 0.6 (11115 113
R-134 3.0 22 1.6 (19.1/19.4) 193
AB 0.3 [-1.4/-13] 14 | [-59/57 58
MO 0.7 [-0.8/-0.9] 09 | [-3.3/-3.1] 32
PEMA 1.4 . [0.9/0.8) 09 | [3.3/3.5] 34
PEBA 0.4 {0.3/-0.1] 0.1 [1.4/1.4] 1.4
PPGD 1.0 [0.6/0.7] 0.6 [1.3/1.5] 1.4
PPGBM -0.8 [-1.9/-1.9] -1.9 | [-6.0/-6.2] -6.1
MPG -1.9 [-2.8/-2.5] 2.7 | [-7.71-1.9] -7.8

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modificd Polyglycol

PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol

PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzene

MO - Mincral Oil
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Formula # 51 Ingredient pphr
Nitrile/Polypropylene TPE Shore D 40 100
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 6.9 7.1 7.4 [47.4/429] 45.2
R-32
R-124 47 4.6 4.5 [39.7/39.0] 394
R-134a 0.9 0.9 0.5 [6.6/7.2) 6.9
R-125 1.0 1.8 1.8 [7.5/8.2) 7.9
R-143a 0.8 1.3 0.3 [1.8/2.0] 1.4
R-152a 1.2 04 0.3 [3.0/3.0) 3.0
R-123 14.2 14.5 15.4 [103/101) 102.0
R-142b 23 1.9 1.7 [12.0/11.5) 118
R-134 1.6 1.6 0.8 [11.9/12.6) 123
AB 1.4 (0.7/1.1] 09 [1.0/1.0] 1.0
MO 1.8 [1.1/1.1] 1.1 [2.9/3.1] 3.0
PEMA 0.8 - [0.9/0.8] 0.8 [3.4/3.3] 34
PEBA 0 - [0.5/0.4) 0.5 [2.8/2.6] 2.7
PPGD 0 - [-0.2/-0.2) -0.2 [0.4/0.5) 0.4
PPGBM -0.1 [-0.2/0.4) -0.3 | [-0.8/0.9] 0.9
MPG -0.6 [-1.0/0.6] 0.8 | [-1.6/-1.5] -1.5

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modificed Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol

PPGBM - Polypropyleac Glycol Butyl Monoether AB - Alkyl Benzenc

MO - Mineral Oil
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Formula # 52 Ingredient pphr
Polyester TPE (40 shore D) 100
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgl. Chg.
mean mean
R.22 25.5 257 26 .4 [128/124] 126.0
R-32
R-124 19.9 19.8 19.3 {109/102} 105.0
R-134a 37 33 33 [12.3/712.0) 122
R-125 44 4.6 4.9 [16.4/16.2] 163
R-143a 1.6 2.2 2.1 [5.3/5.2) 53
R-152a 4.1 44 42 [12.1/11.5)  11.8
R-123
R-142b 71 6.6 6.7 [24.4/22.8]) 236
R-134
AB 2.4 - (2.8/3.3] 31 | [6.4/63) 6.4
MO 1.8 - (9.5 ..4] 65 | [8.7/89] 88
PEMA 3.2 - (4.6/4.7) 47 | (12.712.9) 128
PEBA 3.0 - [4.7/4 4] 46 | [10.3/10.5] 10.4
PPGD 35 [4.2/4.4) 43 | [11.4/11.4) 114
PPGBM 1.6 - [2.3/2.7) 2.5 [6.0/6.2) 6.1
|rMPG 0.7 ; [1.9/1.9] 19 | (3836 37
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Peatacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyi Monocther AB - Alkyl Benzene
MO - Mineral Oil
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Formula # 53 Ingredient pphr
Polyester TPE (63 shore D) 100

Swell Data:

24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.

R-22 14.4 14.0 13.8 [52.0/47.6] 498
R-32
R-124 8.6 9.5 9.4 [39.0/38.3] 38.7
R-134a 24 2.7 2.5 [8.7/8.3] 8.5
R-125 1.9 2.6 2.8 (10.0/10.4] 10.2
R-143a 1.4 1.3 1.2 [3.5/3.4) 35
R-152a 3.5 3.0 2.8 [1.1/1.4) 1.2
R-123 254 25.0 249 [125/128] 126.0
R-142b 5.0 44 45 [13.9/13.6]) 137
R-134
AB 0.8 [1.3/1.7] 1.5 [2.7/3.1] 29
MO 0.9 - [1.9/2.0] 20 [4.6/4.7) 4.7
PEMA 0.6 - [1.9/1.8] 1.9 [5.2/5.4] 5.3
PEBA 0.8 - [1.8/1.6] 1.7 .[4.0/4.2] 4.1
PPGD 1.2 - [1.9/2.0] 20 [5.1/4.8) 5.0
PPGBM 0.6 - [0.8/0.9] 0.9 [2.5/2.4] 25
MPG 0.3 - {0.6/0.5] 0.6 [1.4/1.5] 1.5

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol

PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene

MO - Mineral Oil
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Formula # 54 Ingredient pphr
Polyester TPE (72 shore D) 100
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.
mean mean

R-22 9.9 10.3 9.9 [40.7/38.6] 39.7
R-32
R-124 7.2 7.0 6.9 [2.9/2.4) 2.7
R-134a 1.2 1.9 2.0 [7.7/7.5) 7.6
R-125 0.4 2.1 2.2 [7.4/7.8] 7.6
R-143a 1.1 1.4 1.2 [2.9/2.8) 29
R-152a 3l 26 2.6 [6.8/6.5] 6.7
R-123 14.7 154 16.4 [74.4/80.5) 775
R-142b 33 3.6 34 [129/11.2) 121
R-134
AB 0.3 - [0.7/1.0] 09 [2.0/2.1] 2.1
MO 0.7 - [1.0/1.9] 1.5 [3.4/3.2] 33
PEMA 0.0 - [1.2/1.2] 1.2 [3.4/3.6] 3.5
PEBA 0.0 - [0.8/1.1] 1.0 [2.8/2.7] 28
PPGD 0.6 - [1.4/1.0] 1.2 [3.5/3.6] 3.6
PPGBM 0.3 - [0.5/0.6] 0.6 [1.8/1.6] 1.7
MPG 0.3 - {-0.1/0.5) 0.2 [0.9/1.0] 1.0

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol

PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzene

MO - Mincral Oil
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Formula # 5§ Ingredient pphr
Polyester TPE (55 shore D) 100
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dha. Chg. % Wgt. Chg.
mean mean

R-22 70 6.8 6.9 [26.8/25.3]  26.1
R-32
R-124 08 42 42 [16.9/17.1] 17,0
R-134a 0.2 08 1.3 {3.8/3.8) 38
R-125 0.1 0.1 03 [2.572.1] 23
R-143a 0.1 0.2 0.4 [0.8/0.8] 0.8
R-1524 1.0 2.1 1.9 [5.5/5.3] 54
R-123 6.1 9.6 9.5 [40.4/42.1]) 413
R-142b 0.2 1.8 22 [7.6/7.6] 7.6
R-134
AB -0.2 [0.1/-0.1) 00 [0.3/0.4] 0.4
MO 02 [0.4/0.3] 0.4 [0.7/0.9] 0.8
PEMA -0.1 {-0.1/-0.2] -0.1 [0.6/0.4] 0.5
PEBA 0.2 [0.1/0.3] 0.2 [0.1/0.2] 0.2
PPGD -0.4 [-0.3/-0.6] -0.5 [1.0/1.1] 1.1
PPGBM 0.1 [-0.1/-0.1) 0.1 [0.2/0.2) 0.2
MPG -0.1 [-0.1/-0.1] 0.1 [0.1/0.1] 0.1

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol

PPGBM - Polypropylene Glycol Butyl Monoether AB - Alkyl Benzene

MO - Mioeral Oil
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Formula # 56 Ingredient pphr
FA Polysulfide Rubber 100
Zinc oxide 10
Stearic acid 0.5
2,2’-Benzothiazyl disulfide 04
Diphenyl guanidine 0.1
2-mercapto imidazoline 0.1
Sv.vcll Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wg' Chg.
mean mean
R-22 35S 44 38 [12.3/123) 123
R-32
R-124 -0.1 04 0.5 [1.6/1.7] 1.7
R-134a -0.7 -0.5 -0.4 [-0.4/0.4) 0.0
R-125 -0.1 03 0.6 [0.5/1.0] 0.8
R-143a -0.2 03 0.1 {-0.3/0.1] -0.1
R-152a 0.5 1.0 05 [1.0/1.5) 1.3
R-123 7.6 8.0 7.8 (32.2/3231 322
R-142b 0.5 0.7 1.0 [2.372.7] 2.5
R-134
AB -0.3 [-0.8/-0.9] 09 | [-3.9/-3.7] -38
MO 04 {-0.4/-0.2] -0.3 | [-1.8/-1.1] -1.5
PEMA -0.3 [-3.0/-2.7) -2.9 | [-9.0/-8.3] -8.7
PEBA -0.6 - {-3.9/-3.1] -35 | [-10.8/-8.7) -9.8
PPGD 0.0 [-3.7/-2.4) -3.1 | [-11.2/-10.4) -10.8
PPGBM -1.9 [-3.2/4.1] -37 | [-8.6/-6.5] -1.6
MPG -1.1 [-2.6/-2.5)} 2.6 | [-8.4/-6.2] -7.3
PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentaerythritol Ester Braoched Acd PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzene
MO - Mineral Oil
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Formula # §7 Ingredient pphr
FA Polysulfide Rubber 100
Zinc oxide 10
Stearic acid 0.5
2,2’-Benzothiazy! disulfide 04
Diphenyl guanidine 0.1
2-mercapto imidazoline 0.1
IRB6 (Carbon black) 60
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 4.0 23 31 [8.1/8.3] 82
R-32
R-124 0.1 02 0.3 [0.9/1.2] 1.1
R-134a -0.1 -0.1 0.1 [-0.3/-0.1] -0.2
R-125
R-143a -0.4 03 -0.1 [-0.3/:0.2) -0.3
R-152a 0.7 1.0 0.9 [0.6/0.8] 0.7
R-123 4.1 59 6.0 [20.3/20.5) 20.4
R-142b 0.2 0. 0.5 [1.6/1.9] 1.8
R-134
AB -0.5 [-0.9/-0.7) -08 | [-1.7/-1.7} -1.7
MO -0.1 - {-0.5/-0.7] -0.6 | [-0.4/0.2] -0.3
PEMO -0.5 - [-0.6/-1.4) -1.0 | [-1.5/-1.6]) -1.6
PEBA -0.7 {-0.7/-0.8] -0.8 | [-1.5/-1.7) -1.6
PPGD -0.6 [-0.6/-0.5) -0.6 § [-1.7/-1.4] -1.6
PPGBM 0.8 - {-1.0/0.7] -0.8 | [-1.9/-1.3] -1.6
MPG -0.8 - (-0.6/0.7] 0.7 | [-2.4/-2.2) -2.3
PEMA - Pentaerythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzenc
MO - Mineral Oil
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Formula # 58 Ingredient pphr
ST Polysulfide Rubber 100
Zinc peroxide 5
Stearic acid ]
Calcium Hydroxide 1
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 8.1 10.6 8.6 [30.6/30.2) 304
R-32
I R-124 1.2 1.7 25 [11.2/9.6] 10.4
r R-134a -0.1 -0.1 -0.1 (1.5/2.0] 1.8
R-125 -1.2 -0.1 0.2 [1.8/2.4] 2.1
R-143a 0.1 0.2 0.3 [08/0.9] 0.9
R-152a 21 23 1.6 [3.7/4.0] 39
R-123 59.1 57.6 56.0 [330/321] 325.0
R-142b 1.3 23 2. [6.5/7.1] 6.8
R-134
AB -
MO -0.1 - {-1.8/-1.3] -1.6 | [4.5/-2.8] -3.7
PEMA 1.0 [-3.9/-3.7} -3.8 | [-[11.0/-10.5) -10.8
PEBA -
PPGD -
PPGBM -0.7 - [-4.8/4.8) -4.8 | [-12.3/-10.7) -11.5
MPG -
PEMA . Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monoether AB . Alkyl Benzene
MO - Mineral Oil
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Formula # 59 Ingredient pphr
ST Polysulfide Rubber 100
Zinc peroxide 3
Stearic acid ]
Calcium Hydroxide I
IRB6 (Carbon black) 60
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wagt. Chg.
mean mean
R-22 396 7.8 6.3 [0.9/0.1] 0.5
R-32
R-124 1.3 2.2 1.4 [5.1/5.4) 53
R-134a 0.6 -0.1 0.1 [0.9/1.1] 1.0
R-125 4.1 0.9 0.7 [0.9/1.8] 1.4
R-143a 0.2 0.3 0.3 {0.3/0.3} 0.3
R-152a 1.6 1.9 1.5 {2.12.2) 2.2
R-123 26.9 26.5 27.2 [115/116] 116.0
R-142b 0.8 1.7 1.6 [3.4/3.3] 34
R-134
AB -04 - [-0.9/0.9] -0.9 | [-2.0/-2.3]) -2.2
MO 0.2 - [-0.5/-0.4) -0.5 | [-0.9/-0.5] -0.7
PEMA -0.3 - [-1.7/-1.4] -1.6 | [-3.4/-2.8] -3.1
PEBA -0.4 - [-1.7/-2.0] -1.9 | [-3.4/4.0] -3.7
PPGD 0.6 - [-0.5/0.7] -0.6 | [-2.0/-1.3] -1.7
PPGEM -0.5 - [-2.0/-2.3] -2.2 | [-4.0/-2.4] -3.2
MPG -34 - [-2.2/-1.7] -2.0 | [-.34/-3.1]) 33
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monoether AB - Alkyl Benzence

MO - Mineral Oil
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Formula # 60 Ingredient pphr
Polyurethane (Ether - 80 shore A) 100
Moca - 95% stoichiometry
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid | % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 310 310 313 [151/144] 148.0
R-32
R-124 29.6 29.6 29.7 [157/158] 158.0
R-134a 4.6 4.6 5.0 [20.9/20.8] 209
R-125 7.0 6.9 6.9 [27.3/27.4) 274
R-143a 28 28 2.6 [9.6/9.6) 9.6
R-152a 6.3 6.6 6.5 [1.7/1.9] 1.8
R-123 57.7 56.4 58.7 [419/424] 422.0
R-142b 12.1 12.1 12.1 [47.4/46.6] 47.0
R-134
AB 28 [5.1/5.0] 5.0 | [14.4/141] 143
MO 48 [6.0/5.5] 5.8 | [16.8/16.5] 16.7
PEMA 35 [(7.2/7.1] 7.2 | [23.2/23.1] 232
PEBA 23 [5.5/4 8] 5.2 | [19.8/19.5] 197
PPGD 7.4 [13.6/13.5) 13.6 | [41.0/41.0]) 41.0
PPGBM 28 - [6.0/5.8) 59 | [19.5/19.3] 194
MPG 1.5 - [3.0/6.2] 46  [11.1/11.3]) 112

PEMA . Pentacrythritol Ester Mizxed Acid MPG - Modified Polyglycol

PEBA - Peataerythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol

PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzeoe

MO - Mincral Oil
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Formula # 61 Ingredient pphr
Polyurethane (Ether - 50 shore D) 100
Moca - 95% stoichiometry
Swell Data:
. 24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 15.5 15.7 16.1 [58.3/79.2) 6.8
R-32
R-124 1.5 12.7 13.0 [59.9/58.1]  59.0
R-134a 1.0 20 2.0 [10.1/8.9) 9.5
R-125 0.1 21 1.9 [8.5/8.4] 8.5
R-143a 0.6 1.2 1.3 [4.2/4.2) 42
R-152a 29 33 2.5 [10.0]10.0] 10.0
R-123 28.9 29.0 30.6 [168/173] 170.0
R-142b 2.8 5.9 5.1 (19.4/19.2] 193
R-134
AB 0.3 [0.4/1.2] 0.8 [2.0/1.8] 1.9
MO 0.1 - [1.8/1.4] 1.6 [2.9/3.9] 3.4
PEMA 0.2 - [2.0/0.8] 14 [2.5/2.9] 2.7
PEBA 0.5 - [0.9/0.9] 0.9 [2.2/2.6] 2.4
PPGD 0.7 - [3.8/4.5] 42 | [12.4/13.9) 132
PPGBM 0.2 - {1.0/1.3] 1.2 [2.6/2.9] 2.8
MPG 0.4 - {0.3/0.1] 0.2 {1.2/0.9] 1.1

PEMA - Peatacrythritol Ester Mixed Acid MPG Modified Polyglycol

PEBA - Peotacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol

PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzenc

MO - Minecra! Oil
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Formula # 62 Ingredient pphr
Polyurethane (Ester - 80 shore A) 100
Moca - 95% stoichiometry
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid | % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 322 321 32.1 [135/144] 130
R-32
R-124 322 31.7 32.5 [211/147)  179.0
R-134a 22 3.8 3.7 [14.0/14 3] 14.2
R-12§ 0.7 1.3 24 [10.9/10.7) 108
R-143a 02 0.9 1.0 {4.5/4.7) 4.6
R-152a 44 4.8 4.3 {-9.9/16.3] 32
R-123 614 61.8 62.0 {391/374] 3820
R-142b 27 4.4 5.0 [16.3/16.8)  16.6
R-134 178 20.7 19.2 [88.0/84.8) 86.4
AB 0.5 [11.85:0.5] S.5 [0.4/0.3] 0.4
MO 0.4 - [6.17-0.1] 0.0 [3.1/1.2] 22
PEMA -0.4 - [-0.2/0.8] 0.3 [1.2/1.4) 1.3
PEBA 03 - [0.2/0.5) 04 [1.1/1.4] 1.3
PPGD 1.2 - [5.4/4.6) 5.0 | [14.6/12.7) 137
PFGBM -1l - [-1.1/-0.1] -0.6 {1.0/0.6) 08
MPG R - [0.1/-0.6] 0.3 [8.2/-7.6] 0.3

PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol

PEBA - Pentacrythrito! Ester Branched Acid PPGD . Polypropylenc Glycol Diol

PPGBM - Polypropylene Glycol Butsi Monocther AB

MO

- Alkyl Benzenc

- Miberal Oil
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Formula # 63 Ingredient pphr
Polyurethane (Ether - 50 shore D) 100
Moca - 95% stoichiometry
Swell Data:
_ 24 Hour 72 Hour 14 Day 14 Day
Test Flud % Dia. Chg % Dia. Chg. % Dia. Chg. % Wgt. Chg.

mean mean

R-22 17.0 15.7 16.5 [59.7/58.2]  59.0

R-32

R-:24 2.8 8.9 8.7 [39.6/396) 39.6

R-134a 1.1 1.0 1.4 {5.0/5.8] 54

R-125 2.0 0.9 0.8 [2.3/2.4) 24

R-143a 24 0.3 0.5 [1.171.2) 1.2

R-152a 0.2 3.0 33 [8.8/8.9] 8.9

R-123 20.0 24.0 24.0 [115/114] 115.0

R-142b 0.1 1.3 1.5 [6.7/7.2) 6.9

R-134

AB 0.1 - [06/-07)  -0.1 | [-0.4/-0.3] 0.4

MO .

PEMO -2.4 - [-2.1/-1.5] -1.8 | [-0.1/0.1] -0.1

PEBA -2.0 - [0.3/0.2) 0.3 §[-0.1/-01] -0.1

PPGD 0.1 - [1.3/1.0] 1.2 [2.6/2.5) 2.6

PPGBM -

MPG -0.3 - [-0.4/-1.1] -0.8 | [-0.3/:0.3] -0.3

PEMA
PEBA
PPGBM
MO

- Pentacerythritol Ester Mixed Acid

- Pentacrythritol Ester Branched Acid
- Polypropylenc Glycol Butyl Monocther
- Mibcral Oil

MPG - Modified Polyglycol

PPGD -

Polypropylene Glycol Diol
AB - Alkyl Benzene
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Formula # 64 Ingredient pphr
Polyurethane (Millable - Ester based) 100
Moca - 95% stoichiometry
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dra. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 48 4 46.0 48.7 [196/152] 174.0
R-32
R-124 493 487 51.9 [299/270] 28S.0
R-134a 4.6 4.0 40 (159/149] 154
R-125 1.5 30 2.6 (11.8/122]) 120
R-143a 0.2 14 1.3 [3.3/3.5) 34
R-152a S.a SR 6.0 (15.1/148] 150
R-123 92y 924 93.6 [7177/752]) 7340
R-142b 6.4 5.0 47 [16.4/16.4] 164
R-134
AB
MO
PEMA
PEBA
PPGD
PPGBM
MPG

PEMA - Pentaerythritol Ester Mixed Aad MPG - Modified Polyglycol

PEBA - Peotacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol

PPGBM - Polypropylene Glycol Butyl Monocther AB . Alkyl Benzene

MO - Mincral Ol
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Formula # 65 Ingredient pphr
Polyurcthane (Millable  £ther based) 100
Moca - 95% stoichiometry
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Da. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 48.0 48.0 46.9 (246/235]  240.0
R-32
R-124 527 529 514 [343/325] 3340
R-134a 54 5.6 53 (19.9/199] 199
R-125 72 7.0 6.8 [26.4/269]  26.7
R-143a 28 2.7 2.7 [9.2/9 3] 9.3
R-152a 7.2 6.7 6.9 [21.3/21.6] 215
R-123 96.2 98.8 103 [917/920] 9180
R-142b 15.5 15.8 15.2 [61.2/59.4] 60.3
R-134
AB 6.6 - [9.7/9.8] 98 | [24.7/252) 250
MO 9.0 - [7.8/8.7) 83 | [26.0270] 265
PEMA 229 - [27.3/27.4]) 274 [100/98.9) 996
PEBA 8.9 - [17.5/18.7)  18.1 | [60.8/589] 399
PPGD 235 - [48.2/48.5]) 484 [216/216] 2160
PPGBM 227 - [32.8/31.0) 319 [126/121] 1230
MPG 43 - [11.1710.6] 109 | [36.0/36.0 36.0

PEMA - Pentacerythritol Ester Mixed Acid MPG Modified Poly glycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol

PPGBM - Polypropyleoe Glycol Butyl Monocther AB - Alkyl Benzenc

MO - Mineral Ol
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Formula # 68 Ingredicent pphr
Chlorosulfonated polycthylene 100
Litharge 25
Benzothiazyl disulfide 0.5
Sulfur 2
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wet. Chg.
mecan mean
R-22 9. 8.6 82 127.8/27.9) 27.8
R-32
R-124 1.1 1.4 RIN [12.7/12.8) 12.8
R-134a 0.3 03 1.2 {3.5/3.2) 23
R-12§ 0.7 0.9 1.2 [3.5/2.8) 12
R-143a 1.0 1.4 22 (5.0/4.9] 49
R-152a 1.8 3.0 3.8 [8.3/8.4] 8.4
R-123 18.6 18.9 18.8 [75.2775.0) 75.1
R-142b 16 6.0 6.1 (17.717.9) 17.8
R-134 0.5 0.9 1.3 (4.7/4.8) 48
AB 3.2 {7.6/7.3) 1.5 [15.5/15.5] 13.5
MO 4.3 [12.2712.1 12.2 [29.0/28.5) 28.8
PEMA 10.0 [23.2/23.0 231 [64.0/64.0) 64.0
PEBA -0.6 {15.5/15.3) 154 [40.0739.0) 39.5
PPGD 1.7 [3.5/3.2) 3.4 [7.5/1.3) 74
PPGBM 03 {1L.51.7) 1.6 [3.773.7) 37
MPG 0.0 - [0.3/0.2) 0.3 {1.1/1.1) 1.1
PEMA Peotacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacerythritol Ester Branched Acid PPGD Polypropylenc Glycol Diol
PPGFM - Polypropylene Glycol Butyl Monoether AB Alkyl Benzene

MO - Mineral Oil
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Formula # 69 Ingredient pphr
Chlorosulfonated polyet’lene (Cl35%, S 1.0%) 100
Magnesia 4
Pentacrythritol 3
Dipentamethylenethiuram hexasulfide 2
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg
mean mean
R-22 7.9 7.5 7.5 (30.5/30.9] 30.7
R-32
R-124 1.0 2.7 30 [13.0/713.1] 13.]
R-134a 0.3 0.6 1.0 [3.8/3.1] 35
R-125 0.7 1.6 1.9 [5.7/5.7) 5.7
R-143a 03 0.9 1.1 [3.0/2.5] 28
~-152a 1.7 30 30 [8.4/8 .4} 8.4
®-123 19.2 18.6 18.1 [87.0/89.1] 880
R-142b 4.6 58 58 [19.7/199] 198
R-134
AB 24 [8.2/5.2] 67 | [18.7/143] 165
MO .
PEMA -
PEBA 5.5 [22.7/24.3) 235 | [72.7/76.8] 748
PPGD 0.4 - (1.8/1.7] 1.3 [5.1/3.8] 45
PPGBM -
MPG -1.0 [0.2/0.1) 0.2 [1.0/1.2) 1.1
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monoether AB - Alkyl Benzenc

MO

- Mineral Qil
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Formula # 67
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Ingredient pphr
Chlorosulfonated polyethylene (C1 29%, S 1.4%) 100
Litharge 25
2,2’-Benzothiazyl disulfide 0.5
Dipentamethylenethiuram hexasulfide 2
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 9.1 9.0 89 [31.3/30.6] 31.0
R-32
R-i24 24 3.7 40 [13.2/8.5) 10.9
R-134a -0.1 0.1 0.6 [4.0/4.2] 4.1
R-125 1.4 1.5 23 [5.8/5.2] 5.5
R-143a -0.8 08 1.3 [4.1/4.1) 4.1
R-152a 2.5 3.6 40 [11.1/159) 135
R-123 233 224 226 [107/107) 107.0
R-142b 6.4 6.2 5.6 [21.4/214] 214
R-134 0.7 1.0 1.0 [4.9/6.1] 5.5
AB 42 - [11.4/12.6]) 120 |{29.7/289}] 293
MO 8.5 - [17.2/19.9] 18.6 | [53.6/54.]] 539
PEMA 5.5 - [16.9/21.9) 19.4 | [65.8/68.6] 672
PEBA 6.1 - [16.4/14.4] 154 | [48.7/46.2) 475
PPGD 0.5 - [2.1/2.3] 2.2 (8.6/8.2) 8.4
PPGBM 0.8 - {1.2/3.0] 2.1 [7.5/7.9] 7.7
MPG 0.1 - [-1.8/-9.8] -5.8 [2.9/2.7] 28
PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA . Pentacrythntol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzene
MO - Mineral Oul
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Formula # 66 Ingredient pphr
Polyurethane (Millable - Ester based) 100
Moca - 95% stoichiometry
Swell Data:
' 24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean

R-22 36.9 344 3438 [147/117) 1320
R-32
R-124 337 352 35.8 [169/145] 157.0
R-134a 32 3.0 3.1 {10.8/11.0] 109
R-125 1.2 22 23 {8.7/9.3) 9.0
R-143a 0.2 1.0 1.1 [2.7/2.8] 28
R-152a 45 43 42 [10.5/11.0} 108
R-123 61.9 59.4 63.9 [360/360] 360.0
R-142b 4.6 4.1 37 [12.1/12.3] 122
R-134
AB -0.2 - [-0.4/-0.8] 0.6 | [-1.2/-1.1] -1.2
MO 0.5 - [-1.1/40.1] -0.6 | [-0.8/0.4] -0.6
PEMA -0.7 - [-0.1/-0.8) -0.5 | [-0.1/:0.1] 0.1
PEBA -0.2 - {-0.4/-0.6] 0.5 | [-02/02) -02
PPGD 1.4 - [5.5/6.1) 5.8 | [13.8/145] 142
PPGBM -0.4 - [-0.4/-0.6] 0.5 | [-1.0/1.4] 02
MPG 0.8 - {-1.0/-0.1] -0.5 | [-1.6/-1.6] -1.6

PEMA - Peotacrythritol Ester Mixed Acid MPG - Modified Polyglycol

PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol

PPGBM - Polypropylenc Glycol Butyl Monocther AB . Alky; Benzenc

MO - Mioeral Oil
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Formula # 70 Ingredient pphr
Chlorosulfonated polyethylene 100
Litharge 20
Benzothiazyl disulfide 0.5
Dipentamethyliencthiuram hexasulfide 0.75
Magnesia 10
Nickel Dibutyldithiocarbamate 3
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 7.8 7.2 7.3 [3.2/23.1] 23.1
R-32
R-124 0.9 1.7 3.0 (1r.1/11.13 111
R-134a -0.1 00 0.9 [3.6/3.5) 3.5
R-12§ 1.1 1.2 1.3 [3.8/3.8] 38
R-143a 0.7 1.3 1.9 [4.4/4.2] 43
R-152a 1.7 30 31 [7.6/7.5] 7.6
R-123 179 178 17.5 (71.2/71.3] 712
R-142b 39 59 5.7 [16.6/16.8] 16.7
R-134 0.4 0.6 08 [4.5/4.2] 44
AB 3.5 - (8.2/7.9] 8.1 {[17.4/178] 176
MO 2.6 - [12.2/11.3] 11.8 | [54.9/26.5) 30.7
PEMA 14.0 - [34.3/31.4) 329 {107/99.1] 103.0
PEBA 8.1 - [25.9/25.0) 255 | [73.7/71.1] 722
PPGD 0.7 - [1.8/2.2] 20 [4.9/5.4] 5.2
PPGBM 1.1 - [1.5/1.3) 14 [2.772.9] 28
MPG -0.1 - [-0.2/-0.1) -0.2 [0.7/0.8] 0.8
PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pcntacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzene
MO - Mioeral Qil
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Formula # 71 Ingredient pphr
Chlorosulfonated polyethylene 100
Litharge 25
2,2’-Benzothiazyl disulfide 0.5
Dipentamethylenethiuram 2
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 78 8.0 8.8 [26.6/26.5]  26.6
R-32
R-124 29 37 5.1 [21.1/4.9] 13.0
R-134a 0.1 0.1 0.6 [2.2/2.3] 23
R-125 0.5 0.4 1.0 [2.4/2.5] 2.5
R-143a -0.1 0.5 0.7 [2.3/2.2) 23
R-152a -0.6 0.6 1.8 [-1.6/13.7) 6.1
R-123 16.8 17.6 16.5 [68.5/68.3] 68.4
R-142b 3.1 5.1 5.7 1 (17.0/17.0}  17.0
R-134 0.1 0.7 -0.4 [4.0/4.0] 4.0
AB 1.1 - [4.3/4.6] 45 [9.4/10.1] 9.8
MO 39 [9.2/9.5] 94 | [22.5/23.5) 230
PEMA 47 - [17.7/20.3) 19.0 | [50.0/53.6] SI1.8
PEBA 25 - [ro.6/11.6) 111 | [27.2/28.7] 28.0
PPGD 0.7 - [1.9/1.8) 1.9 [5.2/4.9] 5.1
PPGBM 0.9 - (1.4/1.4)] 1.4 [3.7/3.6] 37
MPG 0.2 - [0.3/-2.5] -1.1 [1.6/1.4] 1.5
PEMA - Peotacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - ALyl Benzenc
MO - Mioeral Oil
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Formula # 72 Ingredicnt pphr
EP Rubber 100
Dicumyl Peroxide 3
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.

' mecan mean
R-22 6.0 6.0 5.9 [27.6/26.9) 273
R-32
R-124 28 3.0 2.7 [19.1/18.2) 18.7
R-134a 1.8 23 34 [10.3/5.6) 8.0
R-125 33 33 238 19.2/7.6] 84
R-143a 1.4 1.5 0.9 [4.1/3.7) 19
R-152a 1.0 1.0 1.1 [5.8/5.0) 5.4
R-123 15.9 16.1 16.2 [105105) 105.0
R-142b 1.5 7.4 1.6 [31.7) 31.7
R-134 0.6 0.6 0.1 [3.5/3.4] 3.5
AB 58.9 [70.7772.8} 7.7 - [434/423) 429.0
MO 66.2 [83.4/83.3) 83.4 [560/534) 547.0
PEMA 31 - {3.273.1] 32 [12.7/12.6) 12.7
PEBA 32 - [3.272.6] 29 {12.1112.3) 12.2
PPGD 0.1 10.2/0.1) 0.1 [0.4/0.3) 03
PPGBM 0.7 [0.4/0.4] 0.4 [1.5/1.6) 1.6
MPG -0.2 [-0.4/-0.1} -0.3 [-0.3/0.4] 0.1

PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD Polypropylene Glycol Diol

PPGBM - Polypropylene Glycol Butyl Monocther
MO - Miperal Oil

AB -

Alkyl Benzene
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Formula # 73 Ingredient pphr
EP Rubber 100
Dicumyl Peroxide 3
Swell Data:
. 24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 45 44 45 [19.5/19.3] 194
R-32
R-124 2.1 24 24 [10.8/11.3) 111
R-134a 0.9 1.1 0% [2.0/1.3] 1.7
R-125 22 2.1 21 [7.8/6.7] 7.3
R-143a 1.3 1.3 1.2 [2.7/2.6] 2.6
R-152a 1.1 1.1 1.2 [4.3/3.8] 4.1
R-123 9.1 9.0 9.0 [52.1/52.2] 521
R-142b 49 49 48 [19.8/19.5) 19.6
R-134 0.3 0.6 09 [2.5/2.4] 2.5
AB 41.0 - [49.7/48.4] 491 [231/232]  231.0
MO 53.6 [58.2/59.3] 588 | [314/317] 315.0
PEMA 2.6 - [2.5/1.6] 21 [9.4/9.3] 9.4
PEBA 2.5 [2.8/2.4] 2.6 [9.6/9.8] 9.7
PPGD 08 - [0.4/0.1) 0.3 [1.2/1.4] 1.3
PPGBM 1.3 - [1.1/0.4) 0.7 [2.9/1.3) 21
Il MPG 04 - [0.1/0.1] 0.1 [0.3/-0.1] 0.1
PEMA - Pentaerythritol Ester Mixed Acid MPG - Mocdified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropykoc Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzenc
MO - Mineral Oil



1l
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Formula # 74 Ingredient pphr
EP Rubber 100
Dicumyl Peroxide 3
N330 Carbon Black 40
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 2.7 28 2.6 [13.0/13.2] 13.1
R-32
R-124 1.1 1.2 1.2 [7.1/7.4) 7.3
R-134a 0.2 03 0.2 [0.3/0.3] 0.3
R-125 1.8 1.8 1.7 [5.6/5.4] 55
R-143a 1.2 09 1.2 {2.4/3.1] 2.8
R-152a 0.6 03 0.5 [2.9/3.0] 29
R-123 6.8 6.6 6.1 [35.9/36.3] 36.1
R-142b 35 34 33 [13.6/13.3] 135
R-134 03 0.6 -0.2 [1.4/1.1] 1.3
AB 315 - [36.6/36.6]) 36.6 | [148/147] 147.0
MO 385 [45.0/43.4] 442 | [206/200] 203.0
PEMA 20 - (1.4/1.1] 1.3 [6.0/6.0] 6.0
PEBA 1.4 - [1.9/1.4] 1.6 [6.3/6.5] 6.4
PPGD 0.3 - [0.1/0.1] 0.1 [0.4/0.4] 0.4
PPGBM -0.1 - [-0.2/0.4] 0.1 {0.8/0.9] 0.9
MPG 0.1 - [-0.6/0.1] -0.4 | [-0.2/0.2] 0.2
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Beazenc
MO - Mineral Oil
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Formula # 75 Ingredient pphr
Ethylene Acrylic Elastomer 100
Methylene Diamine 1
Diphenylguanidine 32
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 78.6 717.5 77.4 [116/334] 2250
R-32
R-124 88.8 87.3 86.3 [602/564] 585.0
R-134a 11.9 11.9 12.3 {50.7/49.6)  50.0
R-125 16.9 17.0 16.7 [74.2/74.0) 74.]
R-143a 53 5.5 5.5 [18.5/18.0] 183
R-152a 14.4 14.3 14.2 [46.4/44.9)  45.7
R-123 119.0 117.0 116.0 [1210/1190] 1200
R-142b 314 30.6 31 [130/126] 128.0
R-134 272 273 27.0 [135/128] 131.0
AB 8.1 (142143} 143 | [40.9/41.2]) 411
MO 6.1 - [11.0/10.6]) 10.8 | [31.6/31.8] 31.7
PEMA 388 - [54.7/54.7) 54.7 | [260/257) 259.0
PEBA 28.9 - [51.2/51.3]) 51.3 | [242/233] 237
PPGD 375 - [50.9/50.8] 50.9 | [2371235] 236.0
PPGBM 220 - [47.8/46.5) 47.2 | [208/204] 206.0
MPG 19.1 - [49.4/40.5) 450 | [221/180] 201.0
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Peotaerythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzeoe
MO - Mingeral Oil
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Formula # 76 Ingredient pphr
Ethylene Acrylic Elastomer 100
N 774 35
Methylene Dianiline 1
Diphenylguanidine 4
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 472 46.0 46.7 [183/164] 1740
R-32
R-124 51.2 50.9 48.0 [277/248]  263.0
R-134a 8.5 8.3 7.9 [29.9/299] 299
R-125 11.7 12.0 11.5 [44.8/44.7) 447
R-143a 4.4 4.5 4.7 [10.7/10.5)  10.6
R-152a 94 9.5 9.5 [27.2127.5] 274
R-123 65.3 66.0 69.1 [458/455] 456.0
R-142b 212 20.5 20.1 [81.4/78.6] 80.0
R-134 18.9 18.2 18.1 [76.6/20.1] 534
AB 39 - [7.3/7.5) 7.4 | [19.3/20.1] 19.7
MO 5.1 - (10.2/10.1] 102 | [244/24.7) 246
PEMA 237 - [32.4/32.6) 325 | [117/117) 1170
i PEBA 17.9 - [31.5/30.7) 31.1 [108/107} 108.0
PPGD 23.0 - [29.7/29.9] 298 [105/105] 105.0
PPGBM 14.6 - [28.3/28.2] 283 | [93.2/92.6] 929
MPG 7.6 - [25.4/28.1] 26.8 | [82.0/100] 91.0
PEMA - Peotacrytbritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzeoe

MO - Mineral Oil



Formula # 77
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Ingredient pphr
Chlonnated Polyethylenc 100
Magnesium oxide {0
Trallyl Isocyanurate 2
Dicumyl peroxide 8
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 7.0 37 6.8 [25.9/25.6] 258
R-32
R-124 0.9 1.2 26 [6.4/6.8] 6.6
R-134a 0.2 0.1 0.8 {3.172.5] 28
R-125 0.2 02 0.7 [3.0/2.8] 29
R-143a 0.3 0.5 1.0 [2.4/2.5] 25
R-152a 0.8 20 1.9 [11.0/10.2] 10.6
R-123 15.8 15.0 149 [22.4/22.8] 226
R-142b 3.1 438 49 [7.2/7.0 7.1
R-134 0.1 02 0.5 [3.1/3.4] 33
AB 1.9 . [7.5/7.4) 7.5 | [18.5/18.7] 18.6
MO 49 - [13.8/12.9]) 134 | [39.1/34.8] 369
PEMA 6.6 - [21.6/21.2]) 21.4 | [63.8/68.8] 66.3
PEBA 3.5 - [13.2/14.0) 136 | [40.3/43.0] 417
PPGD 0.4 - [1.6/1.4] 1.5 {4.6/4.3] 45
PPGBM 0.3 - [1.2/1.1] 1.2 [3.8/3.6] 3.7
MPG 0.1 - [0.2/0.2) 0.2 [0.5/1.0] 0.8
PEMA . Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropyleone Glycol Butyl Monocther AB - Alkyl Benzene
MO - Miocral Oil
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Formula # 78 Ingredient pphr
Chlorninated PE 100
Magnesium Dioxide 10
Trnallyl Isocyanurate 2
Dicumy] Peroxide on Clay 4
N330 Carbon Black 40
Swel] Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 47 4.2 4.5 [18.6/18.4] 18.5
R-32
R-124 0.0 04 1.3 [7.5/7.3] 7.4
R-134a 0.2 0.3 0.6 [2.2/2.0] 2.1
R-125 0.0 03 [2.2/2.1] 22
R-142a -0.1 0.2 0.5 [1.7/1.8) 1.8
R-152a 1.1 2.0 26 [4.7/4.9] 48
R-123 10.2 11.7 10.2 [49.0/49.5] 49.2
R-142b 1.0 35 38 [12.6/12.6] 126
R-134 0.1 0.2 0.4 [1.7/2.2) 2.0
AB 31 - {9.9/9.4] 9.7 | [25.8/254] 256
MO 18 - [6.4/6.5] 6.5 | [14.5/148] 147
PEMA 5.7 - {14.2/13.8] 140 | [42.0/40.8] 414
PEBA 2.1 - {11.1710.73 109 | [31.6/30.2) 30.9
PPGD 0.6 - [1.3/1.6] 1.5 [4.0/4.1] 4.1
PPGBM 02 - [1.0/1.0) 1.0 [2.1/2.0] 2.1
MPG 0.4 - [-0.1/0.1} -0.1 [G.1/0.1] 0.1
PEMA - Pentacrythritol Ester Mixed Acid MPG - Moadified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzenc

MO - Miperal Oil
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Formula # 79 Ingredient pphr
Chlorinated Polvethylenc 100
Magnesium oxide 10
Triallyl Isocyanurate 2
Dicumyl peroxide 8
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.
mean mean
R-22 54 5.3 5.0 [18.6/18.8] 18.7
R-32
R-124 0.6 0.8 0.8 [4.2/3.7] 4.0
R-134a 0.0 -0.1 -0.1 [(0.5/0.9] 0.7
R-125 0.0 0.6 0.8 [1.9/2.5] 22
R-143a 0.0 04 03 [0.6/0.6} 0.6
R-152a 1.4 1.9 2.3 [5.1/6.2) 5.7
R-123 98 10.2 98 [47.2/46.2) 46.7
R-142b 1.7 2.6 34 [12.7/13.3} 130
R-134
AB
MO -1.2 - [5.6/5.7] 5.7 | [14.3/158] 151
PEMA 83 (31.7/34.5]  33.1 [119/131) 125.0
PEBA 6.6 [23.2] 23.2 | [78.2] 78.2
PPGD 0.2 - (0.1/0.7] 04 (2.0/2.1] 2.1
PPGBM -0.3 - [-0.2/0.2] -0.2 {1.3/1.0] 1.2
MPG
PEMA . Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacerythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monoether AB . Alkyl Benzene
MO - Mineral Oil
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Formula #80 Ingredient pphr
EPDM 100
Zinc Oxide 5
Sulfur 15
Stearic Acid 1
TMTD ]
MBT 0.5
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 39 43 38 [16.7/16.0) 16.4
R-32
R-124 1.7 2.2 2.1 [10.2/10.6] 104
R-134a 0.5 0.6 [2.4/2.5] 2.5
R-125 23 2.9 2.8 [9.0/9.0] 9.0
R-143a 1.0 09 0.7 {2.7/2.4] 2.6
R-152a 1.1 1.0 0.9 [4.0/3.6] 38
R-123 79 8.8 8.8 [46.5/46.4] 46.5
R-142b 3.7 36 39 [15.3/15.5) 154
R-134 0.5 0.8 0.6 [2.6/2.5] 2.6
AB 30.3 135.8/35.6) 35.7 [142/141] 1420
MG 37.6 - [42.4/422) 423 [186/185] 186.0
PEMA 2.7 - [2.3/2.3] 23 {7.177.4] 7.3
PEBA 1.9 - [2.3/2.4) 24 [8.2/8.0] 8.1
PPGD 0.3 - [0.2/0.0] 0.1 [0.1/0.2] 0.2
| PGBM 0.9 . [0.206] 04 | [1516 16
u MPG -0.9 - [-0.2/-0.3] -0.3 [0.2/0.1] 0.2
PEMA . Peotacrythritol Ester Mixed Acid MPG Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzene
MO - Mineral Oil



119

Formula # 81 Ingredient pphr
EPDM 100
Zinc Oxide 5
Sulfur 1.5
Steanc Acid 1
TMTD 1
MBT 0.5
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg % Dia. Chg. % Wgt. Chg.
mean mean
R-22 55 53 50 [24.3/238) 24.)
R-32
R-124 31 38 35 [15.5719.11 173
R-134a 09 0.7 [3.7/3.8] 38
R-125 38 36 36 [11.5/109] 112
i R-143a 1.1 1.2 1.0 [5.0/4.5] 4.8
R-152a 14 1.6 1.6 [5.6/59] 58
R-123 14 6 146 145 {79.37796] 79.5
R-142b 63 63 6.1 (25.5/25.3] 254
R-134 03 0% -0.6 [4.1/3 6] 39
AB 285 [35.6/37.1] 364 [149/148] 148.0
MO 320 {41.7/42.6] 422 [188/138] 188.0
PEMA 26 - [3.2/3.2] 3.2 | [10.6/10.6] 10.6
i PEBA 22 [3.4/3.3] 34 | [11.1/109) 110
ﬂ PPGD 05 {-0.6/0.1) 04 [0.3/0.6} 0.5
PPGBM 0.5 {-0.3/0.6] 0.2 [2.2/2.4] 2.3
l MPG 03 [0.2/0.2] 0.2 [0.8/0.9] 0.8
PEMA . Penwaerythritol Ester Mixed Aad MPG - Maodified Polyglycol
PEBA - Pcopuacrythritol Ester Branched Aad PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Beazenc
MO - Mincral Oil
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Formula #82 Ingredient pphr
EPDM 100
Zinc Oxide 5
Sulfur 1.5
Steanc Acid 1
TMTD ]
MBT 0.5
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Flud % IDa Chg. % Iha. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 44 49 45 [(19.0/18.5] 188
R-32
R-124 22 2.5 2.5 [12.5/12.1) 123
R-134a 0.3 0.3 0.2 [2.9/29) 29
R-125 26 35 33 [10.6/9.5] 10.1
R-143a 08 0.7 0.6 3.4/3.4] 34
R-152a 1.3 1.3 1.3 [4.0/5.2) 46
R-123 10.0 98 96 [56.4/56.2]  56.3
R-142b 49 5.0 5.1 (19.5/19.1] 193
R-134 0.6 09 0.6 [2.9/2.6) 28
AB 284 [35.1/349] 35.0 [143/143] 1430
MO 359 [41.9/41.8) 419 [184/186] 185.0
PEMA 2.8 - [2.4/2.3) 254 [7.4/7.4) 74
PEBA 1.5 - [2.2/2.3} 23 [8.0/7.9] 8.0
PPGD 0.2 - [0.2/-0.4] -0.1 {0.1/0.0) 0.1
PPGBM 04 - [-0.5/1.1] 0.5 [1.6/1.6) 1.6
MPG 0.2 - [0.0/0.0) 00 [0.2/0.1} 0.2
PEMA . Pentaerythnitol Ester Mixed Aad MPG Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Aad PPGD - Polypropylenc Glycol Dol
PPGBM - Polypropylene Glycol Butyl Monoether AB - Alkyl Benzeoc
MO - Mincral Oil
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Formula #83 Ingredient pphr
EPDM 100
Zinc Oxide 5
Sulfur 1.5
Stearic Acid ]
TMTD 1
MBT 0.5
N330 Carbon Black 40
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mean
R-22 3.1 34 28 [11.3/11.2] 11.3
R-32
R-124 1.3 1.8 1.5 [7.1/7.1] 7.1
R-134a 0.2 0.7 [1.5/1.7 1.6
R-125 1.7 26 2.5 [7.4/7.4] 7.4
R-143a 08 0.6 04 [2.1/1.9] 20
R-152a 1.0 1.0 0.8 [3.5/2.6) 31
R-123 6.5 6.3 6.5 [32.6/32.4] 325
R-142b 38 38 34 [11.1/10.9] 11.0
R-134 0.3 -0.3 0.7 [1.4/2.0) 1.7
AB 20.6 - [26.8/25.3]) 26.1 [85.8/85.6) 85.7
MO 259 - [29.4/29.8] 29.6 [113/112] 1120
PEMA 0.6 - (1.3/1.5] 1.4 [5.3/5.3]) 53
PEBA 1.5 - [1.8/1.5] 1.7 [5.4/5.7} 5.6
PPGD 03 - [0.4/0.5) 0.5 [0.3/0.2) 0.3
PPGBM 0.6 - [1.1/0.0] 0.6 [1.3/1.2) 1.3
MPG 0.1 - [0.2/0.1] 0.2 [0.1/0.2) 0.1
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Pentacrythnitol Ester Branched Aad PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monoether AB . Alkyl Benzene

MO - Mincral Oil
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Formula # 84 Ingredient pphr
EPDM 100
Zinc Oxide 5
Stearic Acid ]
Dicumyl Peroxide 1
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg
. mean mean
R-22 43 43 40 [19.7/198) 1938
R-32
R-124 24 25 24 (12.8/12.3] 12.6
R-134a 0.5 0.6 0.6 [2.212.2] 2.2
R-12§ 2.6 3.1 2.7 [9.8/8.7] 93
R-143a 0.7 08 0.8 {3.2/3.1) 3.2
R-152a 1.3 1.1 1.2 [4.5/4.2] 44
R-123 9.9 10.1 9.9 {55.4/55.5] 555
R-142b 4.7 47 44 [19.1:18.6) 18.8
R-134 0.6 09 0.8 [3.3/3.2] 33
AB 48.5 - [59.0/59.5) 59.3 | [285/286] 285.0
MO 61.8 - [72.8/72.3) 72,6 | [412/403]) 407.0
PEMA 3.0 - [2.6/2.5] 26 [8.7/6.8] 7.8
PEBA 0.5 - [2.6/2.6] 26| [9.8/5.8] 68
PPGD 0.8 - [0.5/0.9] 0.7 [1.9/1.8] 1.9
PPGBM 1.0 - {0.7/0.9] 0.8 [2.5/2.4]) 25
MPG 0.5 - {0.1/0.2] 0.2 [0.5/0.8] 08
PEMA - Pentacrythritol Ester Mixed Aaid MPG - Modified Polyglycol
PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylene Glycol Butyl Monocther AB . Alkyl Benzene

MO - Minecral Oil
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Formula # 85 Ingredient pphr
Butyl/Polypropylene TPE 100
Swell Data:
_ 24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Da. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.

mean mean

R-22

R-32

R-124 0.4 -0.2 -1.8 [-0.7/0.7) 0.0

R-134a 0.2 03 0.3 [2.772.7) 2.7

R-125 1.8 20 23 [10.0/8.3]) 9.2

R-143a 0.3 0.3 0.5 [3.2/3.8] 35

R-152a -0.3 -0.7 -1.4 [-1.5/0.1] -0.8

R-123 2.1 1.9 24 [33.7/33.7}) 337

R-142b 0.3 -1.2 -24 [-1.2/:0.8] -1.0

R-134 0.4 08 0.7 [3.4/3.2]) 33

AB 11.9 [20.5/20.91 20.7 | [87.4/85.1] 863

MO 16.7 [2507/25.1] 25.4 | {114/112] 113.0

PEMA 2.6 - [-2.9/-2.9] -29 | [-6.4/6.1] -6.3

PEBA 2.0 - [-3.2/-3.5] -3.4 [6.4/-6.1] 0.2

PPGD -2.8 - {-5.7/-5.5] -5.6 | [-159/-15.7} -15.8

PPGBM 2.4 - [-5.8/-5.4] -5.6 | [-15.7/-14.5) -15.1

MPG -1.6 - [-4.9/-4.8] 49 | [-14.7/-149] -148

PEMA - Pentaerythritol Ester Mixed Acid
PEBA - Pentacerythritol Ester Branched Acid
PPGBM - Polypropylenc Glycol Butyl Monocether

MO - Mineral Oil

MPG - Moadified Polyglycol
PPGD - Polypropylene Glycol Diol
AB - Alkyl Benzenc



Formula #86
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Ingredient pphr
Chioroprene Rubber (Vendor Supplied Cured Sheets)
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wegt. Chg.
mean mean

R-22 03 -0.6 0.8 [2.1/2.3) 22
R-32
R-124 1.3 08 -1.3 [2.6/3.0] 2.8
R-134a -0.6 1.5 -2.6 [-4.8/-4 8] 48
R-125 -0.3 -0.9 2.2 [-4.0/4.0] -4.0
R-143a -0.8 1.6 2.5 [-5.2/-5.2} -5.2
R-152a -1.3 2.0 -3 [-5.2/-5.2) -5.2
R-123 5.7 5.5 49 [24.1/23.77 239
R-142b 0.1 -1.2 -1.5 [92.2/107)  99.4
R-134 -0.9 1.2 -2.0 [-1.9/-1.4] -1.7
AB 28 [5.8/3.7) 48 | [12.1/12.0] 121
MO 23 [3.4/3.6] 35 [6.1/6.1] 6.1
PEMA 6.4 [8.7/8.9] 88 | (21.1/21.0] 211
PEBA 1.7 - [6.2/6.4] 6.3 | [150/14.8) 149
PPGD -0.7 - {-0.6/-0.6) -0.6 | [-0.2/:0.2] -0.2
PPGBM -0.7 - [1.3/1.3] 1.3 {2.9/3.0] 3.0
MPG 2.4 [0.7/-19) -0.6 | [-3.5/-3.0) -33

PEMA - Pentacrythritol Ester Mixed Acid MPG Modified Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol

PPGBM - Polypropylene Glycol Buty! Monocther AB - Alkyl Benzene

MO - Mioeral Oil
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Formula #87 Ingredient pphr
ACN Compound (Vendor Supplied Cured Sheets)
Swell Data:
. 24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wet. Chg.

R-22 238 237 239 118/106 112
R-32
R-124 21.1 21.1 20.5 [111/101} 106.0
R-134a 1.7 1.6 1.3 6.7/71 69
R-125 1.9 25 2.1 8.2/89 8.5
R-143a 0.7 1.3 1.3 2.6/27 2.7
R-152a 33 28 2.6 [8.0/8.0] 8.0
R-123 425 40.7 399 238/237 238
R-142b 5.1 39 38 16.4/17.0 16.7
R-134 7.1 7.1 6.8 [29.6/30.0) 29.8
AB 0.4 - {1.0/1.2) 1.1 [1.7/2.0] 1.9
MO 0.3 - [0.1/0.1] 0.1 | [-0.7/0.9] -0.8
PEMA 1.5 - [4.0/4.1] 41 | [11.3/11.2) 113
PEBA 1.0 . [3.1/3.0] 3.1 [8.0/7.9] 8.0
PPGD 1.2 - [1.9/1.6] 1.8 [4.3/4.3] 43
PPGBM -0.6 - [-0.6/-0.8] -0.7 | [-2.6/-2.3] -2.5
MPG -0.7 - {-1.5/-1.7] -1.6 | [-4.7/4.5] 4.6

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol

PEBA - Pentaerythritol Ester Branched Acid PPGD - Polypropylenc Glycol Diol

PPGBM - Polypropylenc Glycol Butyl Monocther AB . Alkyl Benzeoe

MO - Mineral Oil
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Formula #88 Ingredient pphr
Neoprene/Synthetic Fiber Compound (Vendor Supplied Cured Sheets)
Swell Data:
. 24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
R-22 -0.5 0 -0.6 [10.8/8.7] 9.8
R-32
R-124 0.0 0.0 0.2 [13.0/7.7) 10.4
R-134a 0.5 0.3 -0.4 [11.5/8.4] 10.0
R-125 03 04 -0.1 [9.1/7.1] 8.1
R-143a 0.2 0 -0.5 [5.4/3.7) 4.6
R-152a -0.4 -0.2 0.4 [7.5/4.9] 6.2
R-123 1.3 0.7 1.1 (17.7/17.5) 17.6
R-142b 0 -0.3 0.4 [11.9/7.2) 9.6
R-134 -0.1 0.5 0.3 [12.0/10.5) 113
AB -0.3 - {0.1/0.6] 04 | [1277129] 128
MO 0.6 - [0.8/-0.1] 04 | [10.0/10.6] 103
PEMA 0.8 - (1101 0.6 | [16.6/16.0] 163
PEBA 0.2 - [0.3/0.1] 0.2 | [13.6/13.3] 135
PPGD -1.0 - [-0.1/0.6] 03 {[116/11.2) 114
PPGBM 22 - {1.5/8.3] 49 | [11.1/711.0] 111
MPG 03 - {0.3/0.1) 02 | [108/11.2] 110
L
PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol
PEBA - Peotacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol
PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzene
MO - Mineral Oil
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Formula #89 Ingredient pphr
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg, % Dia. Cheg. % Dia. Chg. % Wegt. Chg.
mean mean

R-22 0.0 -0.1 0.4 [58.1/31.8] 449
R-32
R-124 0.1 0.2 0.2 [69.6/28.1] 489
R-134a 0.3 0.3 -0.1 [37.3/19.0) 282
R-125 0.2 02 0.2 [3.7/2.0] 29
R-143a -0.3 0.4 0.2 [13.5/2.4) 8.0
R-152a 0.2 04 0.2 [23.5/9.4) 16.5
R-123 0.4 0.5 0.0 {95.6/95.6] 95.6
R-142b 0.4 -0.1 -0.1 [35.7/29.4) 326
R-134 03 0.1 0.1 (48.8/30.7]  39.8
AB 25 - [2.1/0.4) 1.3 [ [22.2/209] 21.6
MO 0.2 - [-0.4/0.1] -0.2 | [24 ¥/23.6] 240
PEMA -0.2 - [-0.1/0.2] 0.1 | {27.9/26.8) 274
PEBA 0.2 - [-0.1/0.2] -0.2 [27.2/28.0] 27.6
PPGD -0.6 - {0.1/-0.2)  -0.1 | [33.9/346] 343
PPGBM -0.4 - [-0.2/-0.1] -0.1 | [26.4/27.7) 27.1
MPG 0.4 - (-0.5/-0.2] -0.4 |[29.1127.1] 28.1

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modificd Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropyleoe Glycol Diol

PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alkyl Benzenc

MO - Miocral Oil
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Formula #90 Ingredient pphr
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mean mcan

R-22 . 0.1 0.1 -0.6 {70.4/21 4] 459
R-32
R-124 0.6 1.0 0.8 [39.4/17.6] 28.5
R-134a 0.0 0.1 0.1 [17.5/0.6] 9.1
R-125 -0.1 -0.1 0.1 (137722 7.9
R-143a -0.1 0.l -0.3 [7.2/0.8) 4.0
R-152a 0.3 03 0.1 [27.27-1.3) 13.0
R-123 0.5 00 06 [121/135) 128.0
R-142b -0.3 02 0.1 [20.1/14.1} 17.1
R-134 0.5 -0.2 [32.0/9.1) 20.6
AB -0.1 - [-0.5:01}) -0.2 [17.6/12.3] 14.9
MO -0.4 - [-0.2-0.1] -0.1 {17.922.2} 20.1
PEMA -0.2 - [0.1:-0.2) -0.1 [26.7728.8) 27.8
PEBA 0.1 . [-0.2-0.3] .03 123.6/23 7] 23.7
PPGD 0.1 - [0.1-0.1] 0.0 [22.8/27.8) 25.3
PPGBM 0.4 . {-0.1.-0.2] 0.1 (22.8/19.6] 212
MPG -1.0 - {-0.5/0.1} -0.2 [22.6722.0) 223

PEMA - Peotacrythritol Ester Mixed Acid MPG - Madified Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Dol

PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzenc

MO - Mioeral Oil
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Formula #91 Ingredient pphr
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mcan mean

R-22 230 23 23.0 11.9/4.4) 8.2
R-32
R-124 28 -2.1 -29 {7.9/15.7) 11.8
R-134a 0.1 -0.1 -0.2 (9.3/5.3] 73
R-125 0.1 0.3 0.1 [1.9/1.0) 1.5
R-143a -0.2 0.0 -0.2 [7.0/1.9) 4.5
R-152a 29 il 2.6 [15.2/-0.4) 7.4
R-123 0.5 0.7 0.7 (19.0/19.1) 19.1
R-142b 0.5 0.4 0.4 [12.1/11.4) 11.8
R-134
AB 0.5 [.50.5] 0.5 [12.4/12.1) 123
MO 0.7 (0 7/0.5) 0.6 (13.2/13.7) 13.5
PEMA 0.4 [0.7/0.5) 0.6 (14.8/14.6] 14.7
PEBA 0.9 [0 64.1] 24 [14.0/14.3) 14.2
PPGD 0.5 [0.40.5) 0.5 (13.1/12.6) 129
PPGBM 1.0 [0.6/6.2] 34 [13.5/13 4) 13.5
MPG 0.5 [0.3/0.5) 04 [12.0712 4) 12.2

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD Polypropylenc Glycol Diol

PPGBM - Polypropylene Glycol Buiyl Monocther AB Alkyl Benzene

MO - Mineral Oil
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Formula #92 Ingredient pphr
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mcan mcan

R-22 4.0 28 1.9 [30.3/13.2) 21.8
R-32
R-124 1.8 1.9 1.8 {30.2/16.5) 214
R-134a -0.1 0.5 0.1 {8.5/4.5] 6.5
R-125 0.5 0.4 0.1 12.5/1.7) 21
R-143a 06 02 0.4 [3.8/1 4) 26
R-152a 09 09 0.8 (8.8/3.2) 6.0
R-123 5.0 04 4.4 [53.5/54.9) 342
R-142b 72 7.0 1.0 [11.8/11.1} 11.5
R-134
AB 0.6 [0.2/0.5) 04 [7.5/6.9) 7.2
MO 0.5 10.4/0.6) 0.5 [10.6/10.5] 10.6
PEMA 1.1 [-0.8/1.2) 0.2 (11.7/11.9) 1.6
PEBA 03 [0.7/0.5] 0.6 [10.2/103) 10.3
PPGD 0.8 0.7 [21.5/22.2) 219
PPGBM 0.3 10.1/0.1) 0.1 9.7/9.1) 9.4
MPG 0.7 [0.3/0.2) 03 [8.8/5.0} 8.9

PEMA - Pentaerythritol Ester Mixed Acid MPG Modified Polyglycol

PEBA - Peotacrythritol Ester Branched Acid PPGD Polypropylene Glycol Diol

PPGBM - Polypropylene Glycol Butyl Monocther AB - Alkyl Benzene

MO - Mineral Oil
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Formula #93 Ingredient pphr
Swell Data
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg % Dia. Chg. % Wgt. Chg.
mean mcan

R-22 0.6 0.6 0.6 [-0.1/-0.2) -0.2
R-32
R-124 0.4 0.4 0.4 [36.0/14.0} 250
R-134a -0.1 0.3 0.1 [15.1/1.2) 8.2
R-125 03 0.4 0.1 [1.8/12) 1.5
R-143a 0.4 27 0.3 (1.2/0.6) 09
R-152a -0.3 -0.1 0.1 116.0/1.9] 9.0
R-123 0.5 0.2 0.5 {60.2/60.2) 60.2
R-142b -0.4 -0.1 -0.4 [18.0/15.8) 16.9
R-134
AB -0.1 [-0.1/-0.1] -0.1 {16.0/15.9) 16.0
MO 0.2 [-0.1:-0.1) -0.1 [20.3/18.5} 19.4
PEMA 04 [0.1/0.2) 02 [20.218.7) 19.5
PEBA -4.0 [0.1/2.0 11 [18.5/18.2) 18.4
PPGD 0.1 [-0.1/0.1} 0.0 [21.5722.2 219
PPGBM 0.5 [0.1/2.2 1.2 [19.0721.2) 20.1
MPG 0.4 [-0.1/0.3] 0.1 (19.718.7) 192

PEMA - Pentacrythritol Ester Mixed Acid MPG - Modified Polyglycol

PEBA - Pentacrythritol Ester Branched Acid PPGD - Polypropylene Glycol Diol

PPGBM - Polypropylenc Glycol Butyl Monocther AB - Alyl Benzenc

MO - Mineral Qil



Formula #94
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Ingredicot pphr
Swell Data:
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % Dia. Chg. % Dia. Chg. % Dia. Chg. % Wgt. Chg.
mcan mean
“ R-2 258 242 23.4 {68.6/65.0] 66.8
H]
R-32
R-124 209 2.5 20.7 (66.0/58.5) 62.3
R-134a 19.1 20.7 203 [53.0/51.0] 52.0
R-125 10.1 10.0 1.0 {27.1726.4} 26.8
R-143a 1.7 122 1.8 [25.6725 5] 25.6
R-152a 291 288 30.2 [57.9:54 7} 56.3
R-123 218 21.7 232 169.0:69 1] 69.1
R-142b 26.3 238 238 {58.3'57.0) 57.7
R-134
AB 0.1 (0.1/0.1) 0.1 [0.5:0.3] 0.4
MO -0.5 (0.1/0.2) 02 [2.4/23) 2.4
PEMA 1.1 [3.03.7) 14 [7.5/7.6] 1.6
PEBA 1.5 [7.3/9 1) 8.3 [14.614.8] 14.7
PPGD 0.6 [1.1/0.8) 1.0 [2.1/2.2) 22
PPGBM -0.1 [-0.2/0.1) -0.1 {0.8/0.8) 08
MPG 0.2 {0.1/0.1] 0.1 [0.5/0.3] 04
PEMA - Pentacry.hritol Ester Mixed Acid MPG Modified Polyglycol
PEBA Pentacrythritol Ester Branched Acid PPGD Polypropylene Glycol Diol
PPGBM - Polypropylene Glycoi Butyl Monocther AB Alkyl Benzene
MO Mineral Ou
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Formuia #95 Ingredient pphr
Swell Data
24 Hour 72 Hour 14 Day 14 Day
Test Fluid % a Chg % Dia. Chg. % Dia Chg % Wgt Chg
mean mecan
“ R-22 : 65 5.3 $s |16 8°16.4) 16.6
R-32
R-124 0.5 1.5 2.5 909 4) 9.2
R-134a 01 0.1 03 (1012 11
R-125 0.4 0.1 02 0.2 06] 04
R 143a 01 0.2 0.1 jur02) 01
R-152a 2% 2.1 1.7 {20 2.8 7
R.122 101 83 9.1 1200725 8} 294 I;
R-142b 19 24 18 [41 4 6f a1 i
R-1%4
AB 09 . 1-0.6-0.8] Q7 17 1 1%
MO 12 . |-1 4.0.6] -1.0 -10-08) 09
PEMA 20 . [11.8120 19 (26 626 3] 66
PEBA 16 - 17.9:7.2) 7.6 168170 ic9
PPGD 26 . (8.4/7 4] 7.9 (170176 171
PPGBM 00 . [0202) a2
MPG 07 . 1-0.9/-0.8) 09 (1817 K
PEMA . Pentacrythnitol Ester Mized Aad MPG - Modified Polyglycol
PEBA - Peotaerythnitol Ester Branched Acid PPGD - Polypropylenc Glycol Dol
PPGBM - Polypropylene Glycol Butyl Monoether AB - Ayl Benzene

MO - Mineral Oil
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APPENDIX B
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TEST METHODOLOGY

Mixing; Most of the formulations tested in this study were mixed on a
laboratory size rubber mill. The base polymer was milled for a
short period of time to allow the normal breakdown of the
elastomer. The ingredients were then added to the elastomer on
the 2 roll mill in the order they appear in the compound recipe.
The materials are mixed thoroughly until the rubber compound
appears to be homogeneous.

Cure Characteristics: The cure time for each of the formulations 1s determined using
normal cure temperature ranges as suggested by the
manufacturers or temperatures commonly used by the rubber
industry. The oscillating disk rheometer (ODR) is used to
determine the cure characteristics of the compound in question at
the appropriate temperature.

The ODR is used to obtain information concerning the state of
cure of the formulation with time. This instrument produces a
cure curve (torque vs. time) and the cure time to 95 % of the
maximum torque is calculated from this graph. All test
compounds formulated at the University of Akron were cured
into sheets at the T, % cure level.

Other Compounds: The thermoplastic elastomer materials were either tested as
received (when received in sheet form) or injection molded when
received in pellet form.

Gasket materials received from vendors were tested as received.

Sample Preparation: Sheet materials were placed on a vacuum table attached to a drill
press fitted with a cutter assembly. The cutter assembly consists
of aholder and a stainless steel blade. The machine was turned on
and the cutter lowered so as to cut through the rubber sheet.
Round disk-like samples were prepared in this manner for the
swell tests.
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Measurements: Diameter measurements were obtained using a travelling
microscope.

Thickness measurements were obtained using a thickness gauge.

Weight measurements were obtained using an analytical balance.

Lubricant Swell: The round disk samples were measured (2 each test) and placed
in 2 oz. jars with lids, the predried lubricants were poured into
each of the containers and sealed. The containers were placed in
an oven at 60 degrees centigrade.

Diameter measurements on the top most sample were taken at |
day and 14 days. Weight, thickness and diameter measurements
were taken on both samples at 14 days.

Refrigerant Swell: The round disk-like samples were measured (2 each test) and
placed in the bottom of the refrigerant test vessel (figure 4).
Stainless steel screens were placed in between the samples so that
the samples could be differentiated from each other. They also
acted as weights to submerge the rubber disks.

The test vessels were closed using a hydraulic press to compress
the die springs. The springs maintained a constant force (2500
Ibs.) on the Teflon O-Ring such that the volatile refrigerant gases
were contained in the vessel.

Test vessels were filled with refrigerant by first pulling a vacuum
in the chamber. The refrigerant valve was then opened and
refrigerant was allowed to fill the chamber to a mark slightly
above the samples.

In situ diameter changes were taken at 1 day, 3 day and 14 days
through the use of a travelling microscope and microscope lights.
These measurements were made possible by the use of a
glass/polycarbonate window in the top of the test vessel.



FIGURE 4
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APPENDIX C



Formula # 86 Precision Rubber Products #2167
Formula # 87 Precision Rubber Products #7507
Formula # 88 Garlock 2930
Formula # 89 Armstrong N-8092
Formula # 90 Specialty Paperboard NI-2085G
Formula # 91 Victopac 69
Formula # 92 Klingersil C-4401
Formula # 93 Specialty Paperboard NI-2099
Formula # 94 Parker V747-75

Formula # 95 Green Tweed 956
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Addendum to
Compatibility of Refrigerants and Lubricants with Elastomers

Quarterly Report: 1 July 1992 — 30 September 1992

October 1992

Lubricants Utilized in the Research

mineral oil
MO naphthenic mineral oil Witco Suniso 3GS (32 cSt)

alkylbenzene

AB alkylbenzene Shrieve Zerol® 150 (32 cSt)
polyglycols

PPGBM polypropylene glycol butyl monoether  IClI Emkarox(R) (32 cSt)

PPGD polypropylene glycol diol Dow P425 (32 cSt)

MPG  modified polyglycol Allied-Signal BRL-150 (32 cSt)
polyolesters

PEMA pentaerythritol ester mixed acid ICI Emkarate® RL 244 (22 cSt)

PEBA penta erythritol ester branched-acid Emery 2927-A (32 cSt)
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