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 ASTM D 4485  ANNEX A4

 Procedure for Deriving Adjusted Specification Limits for Elastomer 
Compatibility
◦ Method to account for the inherent test variability in the elastomer compatibility 

method which arises in part because batch-to-batch, sheet-to-sheet and within-
sheet variations in the properties of the reference elastomers can be sufficiently 
large that they complicate making a decision as to whether or not a candidate oil 
has passed the elastomer compatibility requirements.





 Initial Adjustments were based upon data from TMC 1006 
Reference Oil
◦ Between 898 and 1768 “individual” observations were analyzed for the 

various elastomer/parameter combinations to establish STD DEV for the 
adjustment calculations
 Reference Oil 1006 is no longer available from TMC

 Labs that have a few TMC1006 samples have been notified and advised to discard these

 Elastomer Testing now uses Reference Oil SL107
◦ No TMC1006 samples will be assigned or used for future Elastomer 

Calibrations

 TMC will provide support through an analysis of SL107 
Reference Oil test runs.
◦ Data on SL107 EOEC Elastomer Reference Oil runs up through 31Dec2022



 The 
Calculation 
Method
◦ Everything in 

Yellow is 
Fixed

◦ Everything in 
Blue depends 
on the TMC 
result

NBR (NITRILE) Lower Upper 20080308

Fixed Volume 0.65 5.65 -3.65 0.79

Hardness 1 8 -6 1.72

Tensile 7.6 17.6 -37.4 9.3

Elongation 5.8 15.8 -58.7 7.07 TMC Ref Result

Variable Tensile 10.2 -37.4 8.96 -27.2

Elongation 8.0 -58.7 6.99 -50.7

ACM (POLYACRYLATE)

Fixed Volume 0.65 5.65 -3.65 0.79

Hardness 1 9 -6 1.68

Temsile 8.3 26.3 -23.3 10.12

Elongation 9.2 19.2 -44.2 11.28

FKM (VITON)

Fixed Volume 0.15 5.15 -2.15 0.18

Hardness 2 9 -7 2.04

Tensile 4.3 14.3 -80.3 5.31  

Elongation 8.3 18.3 -74.2 10.22 TMC Ref Result

Variable Tensile 5.5 -80.3 4.77 -74.8

Elongation 8.9 -74.2 7.75 -65.3

VMQ (SILICONE)

Fixed Volume 1.68 27.60 -4.7 2.06

Hardness 2 7 -23 2.23

Tensile 5.7 15.7 -50.7 7.04

Elongation 8.2 28.2 -38.2 10.02 TMC Ref Result

Variable Volume 2.1 27.60 1.84 25.5

Hardness 1.4 -23 1.25 -22

VAMAC

Fixed Volume 1.87 21.86 -4.87 2.29

Hardness 1 6 -12 1.17

Tensile 7.4 17.4 -20 9.1

Elongation 9.5 19.5 -36 11.63 TMC Ref Result

Variable Volume 2.33 21.86 2.04 19.53

Hardness 1 -12 1.17 -11

Tensile 10.0 -20 8.74 -10.2

Elongation 12.6 -36 11.05 -23.6

EOEC CALCULATIONS



Elastomer Parameter Within Lab STD Overall STD
Total Indivdual 

Determinations
Within Lab STD Overall STD Total Test Runs

FLUOROELASTOMER Volume 0.16 0.18 1719 0.19 0.19 1319

FLUOROELASTOMER Hardness 1.45 2.04 1665 1.29 1.62 1319

FLUOROELASTOMER Tensile Strength 4.77 5.31 1723 2.31 2.84 1319

FLUOROELASTOMER Elongation 7.75 10.22 1705 4.20 5.11 1319

NITRILE Volume 0.76 0.79 1748 0.66 0.67 1314

NITRILE Hardness 1.47 1.72 1696 1.10 1.19 1314

NITRILE Tensile Strength 8.96 9.30 1735 6.08 6.22 1314

NITRILE Elongation 6.99 7.07 1742 4.86 4.92 1314

POLYACRYLATE Volume 0.76 0.79 1768 0.42 0.44 1327

POLYACRYLATE Hardness 1.67 1.68 1718 1.20 1.37 1327

POLYACRYLATE Tensile Strength 10.09 10.12 1733 6.37 6.41 1327

POLYACRYLATE Elongation 11.20 11.28 1742 8.57 8.67 1327

SILICONE Volume 1.84 2.06 1733 1.93 2.56 1290

SILICONE Hardness 1.25 2.23 1661 1.51 1.84 1290

SILICONE Tensile Strength 6.99 7.04 1711 4.82 5.17 1290

SILICONE Elongation 9.87 10.02 1732 5.94 6.31 1290

VAMAC Volume 2.04 2.29 918 1.09 1.16 1256

VAMAC Hardness 1.17 1.17 898 1.15 1.21 1256

VAMAC Tensile Strength 8.74 9.10 900 3.94 4.10 1256

VAMAC Elongation 11.05 11.63 911 6.04 6.48 1256

Adjusted Specification Limit Standard Deviations

Effective:  March 1, 2008 (TMC-1006)

TMC-1006

All Data



Elastomer Parameter Within Lab STD Overall STD MEAN Total Test Runs Within Lab STD Overall STD MEAN Total Test Runs

FLUOROELASTOMER Volume 0.19 0.19 0.59 1319 0.19 0.19 0.42 318

FLUOROELASTOMER Hardness 1.29 1.62 7.44 1319 1.62 2.21 7.97 318

FLUOROELASTOMER Tensile Strength 2.31 2.84 -69.56 1319 2.63 3.46 -69.26 318

FLUOROELASTOMER Elongation 4.20 5.11 -64.59 1319 4.74 5.85 -64.25 318

NITRILE Volume 0.66 0.67 2.02 1314 0.56 0.57 1.85 340

NITRILE Hardness 1.10 1.19 3.18 1314 1.31 1.39 2.92 340

NITRILE Tensile Strength 6.08 6.22 -31.56 1314 4.72 4.87 -2.69 340

NITRILE Elongation 4.86 4.92 -53.47 1314 5.39 5.38 -35.42 340

POLYACRYLATE Volume 0.42 0.44 1.92 1327 0.41 0.41 1.81 332

POLYACRYLATE Hardness 1.20 1.37 -1.30 1327 1.52 1.61 -1.22 332

POLYACRYLATE Tensile Strength 6.37 6.41 0.05 1327 7.00 7.01 -2.12 332

POLYACRYLATE Elongation 8.57 8.67 -12.11 1327 10.00 10.18 -19.09 332

SILICONE Volume 1.93 2.56 30.93 1290 1.43 3.08 33.82 302

SILICONE Hardness 1.51 1.84 -20.44 1290 1.31 2.03 -23.64 302

SILICONE Tensile Strength 4.82 5.17 -25.17 1290 4.11 4.97 -32.27 302

SILICONE Elongation 5.94 6.31 -23.19 1290 5.99 7.23 -25.35 302

VAMAC Volume 1.09 1.16 21.01 1256 1.50 1.67 18.80 307

VAMAC Hardness 1.15 1.21 -10.24 1256 1.36 1.45 -8.43 307

VAMAC Tensile Strength 3.94 4.10 -13.65 1256 5.35 5.39 -14.69 307

VAMAC Elongation 6.04 6.48 -25.81 1256 5.95 6.50 -36.47 307

SL107 STD's

Initial Data

Up to 31DEC2022

TMC-1006

All Data

Within Lab STD:  Modeling with Batch Code and Lab Factors

Overall STD:  Modeling with Batch Code Factor (only)



 Standard Deviations for TMC1006 were mostly 
“smaller” for All Data vs the subset data from 
March 2008 (Slide 6).
◦ Individual Determinations = 6 rubber samples/run!?

◦ Less labs running Elastomer testing than historic

 Standard Deviations between TMC1006 and 
SL107 are very comparable for most test 
parameters (Slide 7).
◦ However, there are some parameters with “noticeable” 

differences in Standard Deviation and Mean values that 
may need further investigation

◦ Analyses performed on Final Test Results from each run

 Final Test Results are an Average of Six Rubber samples



 The data used to establish Standard 
Deviations for EOEC Adjustments may be 
found here:

https://www.astmtmc.org/ftp/docs/bench/eoe
c/memos/ 

https://www.astmtmc.org/ftp/docs/bench/eoec/memos/
https://www.astmtmc.org/ftp/docs/bench/eoec/memos/
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