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Fixed Limits Path Forward — Option 1

. igomese of the elastomer compatibility limits for EOEC are Variable Limits based on TMC

e Supply of TMC 1006 is diminishing and a new reference oil SL107 is now being used.

* Instead of using SL107 as a replacement for TMC 1006 in the Variable Limits, Joe Franklin
proposez%‘i% convert the Variable Limits to Fixed Limits in his presentation to ASTM D02.B
In Dec. .

* This analysis follows Joe Franklin’s proposal with updated data on 1006-2.

* This method makes it easy for anyone to understand if a test passed or failed



Proposed Fixed Limits for EOEC based on 1006-2

* Current Specification Limits

D7216 (Elastomer Compatibility)

Note—These are the unadjusted specification limits for elastomer compatibility. Candidate oils shall, however, conform to the adjusted specification limits, the calculation
of which is described in Annex A4.

Elastomer Volume Change, % Hardness Change, Points Tensile Strength Change, % Elongation at Break Change, %
Nitrile (NBR) (+5, —-3) (+7, -5) +10, -TMC 1006) +10, -TMC 1006)
Silicone (VMQ) +TMC 1006, -3) (+5, —-TMC 1006) +10, —45) [+20, —30)
Polyacrylate (ACM) +5, —3) (+8, -5) +18, —15) +10, -35)
Fluoroelastomer (FKM) +5, —2) (+7, =5) +10, =TMC 1006) +10, =TMC 1006)
Vamac G +TMC 1006, —3) (+5, —=TMC 1006) +10, -TMC 1006) [+10, —=TMC 1006)

Note—TMC 1006 is the designation for the reference oil used in this test method. This designation represents the original blend or subsequent approved re-blends of TMC
1006.

* Proposed Fixed Limits

Note — These are the unadjusted specification limits for elastomer compatibility. Candidate oils shall,
however, conform to the adjusted specification limits, the calculation of which is described in Annex A4.

Elastomer Volume Change, %| Hardness Change, Points | Tensile Strength Change, % | Elongation at Break Change, %
Nitrile (NBR) (+5, -3) (+7, -5) (+10, -47) (+10, -66)
Silicone (VMQ) (+41, -3) (+5, -27) (+10, -45) (+20, -30)
Polyacrylate (ACM) (+5,-3) (+8, -5) (+18, -15) (+10, -35)
Fluoroelastomer (FKM) (+5,-2) (+7,-5) (+10,-76) (+10,-77)
Vamac G (+25, -3) (+5, -14) (+10, -24) (+10, -40)




Variable Limits Path Forward — Option 2

The variable limits are more in alignment with the original intent of the elastomer tests.

* Back in the mid 1990’s the OEMs met and decided that as long as future oils were no
more aggressive to seals than Service Oil 105 they would be OK. Service oil 105 was later
renamed TMC 1006.

e Variable limits require looking at more data to determine if a test passed or failed.

e Statistics Group recommends this option.

e With either Option 1 or Option 2 an information letter will complete the full B ballot
process before the change is made to D4485



Proposed Variable Limits for EOEC based on SL107

* Current Specification Limits
D7216 (Elastomer Compatibility)

Note—These are the unadjusted specification limits for elastomer compatibility. Candidate oils shall, however, conform to the adjusted specification limits, the calculation
of which is described in Annex A4.

Elastomer Volume Change, % Hardness Change, Points Tensile Strength Change, % Elongation at Break Change, %
Nitrile (NBR) (+5, —-3) (+7, -5) +10, -TMC 1006) +10, -TMC 1006)
Silicone (VMQ) +TMC 1006, -3) (+5, —-TMC 1006) +10, —45) [+20, —30)
Polyacrylate (ACM) +5, —3) (+8, -5) +18, —15) +10, -35)
Fluoroelastomer (FKM) +5, —2) (+7, =5) +10, =TMC 1006) +10, =TMC 1006)
Vamac G +TMC 1006, —3) (+5, —=TMC 1006) +10, -TMC 1006) [+10, —=TMC 1006)

Note—TMC 1006 is the designation for the reference oil used in this test method. This designation represents the original blend or subsequent approved re-blends of TMC

1006.

* Proposed Variable Limits

Note — These are the unadjusted specification limits for elastomer compatibility. Candidate oils shall,
however, conform to the adjusted specification limits, the calculation of which is described in Annex A4.

Elastomer Volume Change, %| Hardness Change, Points| Tensile Strength Change, %| Elongation at Break Change, %
Nitrile (NBR) (+5, -3) (+7,-5) (+10, -SL107-30) (+10, -SL107-17)
Silicone (VMQ) (+SL107, -3) (+5, -SL107) (+10, -45) (+20, -30)
Polyacrylate (ACM) (+5, -3) (+8, -5) (+18, -15) (+10, -35)
Fluoroelastomer (FKM) (+5, -2) (+7,-5) (+10, -SL107+2) (+10, -SL107)
Vamac G (+SL107+2,-3) (+5,-SL107-2) (+10, -SL107+2) (+10, -SL107+10)




Data

Analysis includes LTMS data with validity AC, AG and AO as of August 13, 2021. Extreme
outliers were excluded.

With the proposed fixed limits, 1006-2 probability of pass is “100% for most parameters
and materials.

With the variable limits based on SL107, the factor was calculated as the difference
between the mean targets of 1006-2 and SL107.

The proposed limits also align with the TMC 1006 calibration limits.



Comparison with Joe Franklin’s Proposal in Dec
2019 for Unadjusted Fixed Limits

Current
proposal

Dec 2019
proposal

Elastomer Spec Limits |Volume Change, %| Hardness Change, Points | Tensile Strength Change, %| Elongation at Break Change, %
o Current (+5,-3) (+7, -5) (+10, -TMC1006) (+10, -TMC1006)
Nitrile (NBR
Lol (D2, Proposed (+5,-3) (+7,-5) (+10, -47) (+10, -€6)
. Current (+TMC1006, -3) (+5, -TMC1006) (+10, -45) (+20, -30)
Sil VM
llicone (VMQ) 5 osed (+41,-3) (+5,-27) (+10, -45) (+20, -30)
Current (+5, -3) (+8, -5) (+18, -15) (+10, -35)
Pol late (ACM
olyacrylate (ACM) 1, | osed (45, -3) (48, -5) (+18, -15) (+10, -35)
Current (+5,-2) (+7,-5) (+10, -TMC1006) (+10, -TMC1006)
Fluoroelastomer (FKM) Proposed (+5, -2) (+7, -5) (+10, -76) (+10,-77)
v c Current (+TMC1006, -3) (+5, -TMC1006) (+10, -TMC1006) (+10, -TMC1006)
amac Proposed (+25,-3) (+5, -14) (+10, -24) (+10, -40)
Elastomer Volume Hardness Change, | Tensile Strength Elongation at Break
Change, % Points Change, % Change, %
Nitrile (NBR) (+5,—3) (+7, —5) (+10, —38) (+10, —89)
Silicone (VMQ) (+8%, —3) (+5, —24) (+10, —45) (+20, —30)
Polyacrylate (ACM) (+5,—3) (+8, —5) (+18, —15) (+10, —35)
Fluoroelastomer (+5,—2) (+7, —5) (+10, —Z1) (+10, —69)
(FKM)
Vamac G (+32, —3) (+5, —2%4) (+10, —@7%7) (+10, —383)




Proposed Fixed Limits Comparison with TMC 1006
Calibration Limits

* A reference is run together with the candidate to validate the test. Since some labs are
still using TMC 1006, the calibration limits should align with the proposed fixed limits as

shown below.

Elastomer Limits Volume Change, %| Hardness Change, Points | Tensile Strength Change, % | Elongation at Break Change, %
Proposed Spec +5,-3 +7,-5 +10, -47 +10, -66
Nitrile (NBR) POSEC P (+5,-3) (+7,-5) ( ) ( )
TMC 1006 Cal (+3,-2) (+7,-4) (-5, -49) (-31,-71)
- Proposed Spec (+41,-3) (+5, -27) (+10, -45) (+20, -30)
Silicone (VMQ)
TMC 1006 Cal (+41, +23) (-15, -28) (-22,-44) (-5, -43)
Proposed Spec +5,-3 +8, -5 +18, -15 +10, -35
Polyacrylate (ACM) D D ( ) ( ) ( ) ( )
TMC 1006 Cal (+3,-1) (+4, -7) (+25, -23) (+9, -45)
Proposed Spec (+5,-2) (+7,-5) (+10, -76) (+10, -77)
Fluoroelastomer (FKM)
TMC 1006 Cal (+1,0) (+14, +1) (-53, -85) (-32,-86)
Proposed Spec (+25,-3) (+5, -14) (+10, -24) (+10, -40)
Vamac G
TMC 1006 Cal (+25, +17) (-6,-12) (+1,-28) (-2,-47)




Proposed Variable Limits Comparison with SL107
Calibration Limits

* A reference is run together with the candidate to validate the test. Since some labs are

still using TMC 1006, the calibration limits should align with the proposed fixed limits as
shown below.

Elastomer Limits Volume Change, %| Hardness Change, Points | Tensile Strength Change, % | Elongation at Break Change, %
Proposed Spec (+5, -3) (+7, -5) (+10, -SL107-30) (+10, -SL107-17)
Nitrile (NBR) TMC 1006 Cal (+3,-2) (+7, -4) (-5, -49) (-31,-71)
SL107 Cal (+4, -1) (+7,-3) (+25, -19) (-14, -54)
Proposed Spec (+SL107, -3) (+5, -SL107) (+10, -45) (+20, -30)
Silicone (VMQ) TMC 1006 Cal (+41, +23) (-15, -28) (-22,-44) (-5,-43)
SL107 Cal (+41, +23) (-16, -28) (-23, -45) (-6, -44)
Proposed Spec (+5, -3) (+8, -5) (+18, -15) (+10, -35)
Polyacrylate (ACM) TMC 1006 Cal (+3,-1) (+4, -7) (+25,-23) (+9, -45)
SL107 Cal (+2, -2) (+5, -5) (+24, -24) (+4, -49)
Proposed Spec (+5,-2) (+7,-5) (+10, -SL107+2) (+10, -SL107)
Fluoroelastomer (FKM)| TMC 1006 Cal (+1, 0) (+14, +1) (-53, -85) (-32,-86)
SL107 Cal (+1,0) (+15, +1) (-55, -87) (-32, -85)
Proposed Spec (+SL107+2, -3) (+5, -SL107-2) (+10, -SL107+2) (+10, -SL107+10)
Vamac G TMC 1006 Cal (+25, +17) (-6,-12) (+1, -28) (-2, -47)
SL107 Cal (+23, +14) (-5, -10) (-1, -30) (-13, -57)




Nitrile (NBR)



* TMC1006
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4 '~ Summary Statistics
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Std Dev 0.7769226
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N 996

4 ¥ |Summary Statistics

Mean 2.2310991
Std Dev 04651699
Std Err Mean 0.021595
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| =|Distributions IND= SL107
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Current Limit: HARD (+7, -5

* TMC1006
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Current Limit: TENS (+10, -TMC 1006

Proposed Limit: (+10, -47 or =SL107-30

* SL107

| = | Distributions IND= SL107

* TMC1006

| = Distributions IND= 1006-1

4 = TENS

e e L

0 UsL 20

| = Distributions IND= 1006-2

4 *ITENS

0 USL 20

4 Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

quartile
median
quartile

minimum

4 Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%
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median
quartile

minimum

33
-6.2985
-16.0625
-23.3
-26.8
-31.4
-355
-39.1
-43.36
-47.806
-51.5

96
-13.86
-18.9
-24.2
-27.925
-314
-35.375
-39
-43.8
-47.87
-48.2

4 > |Summary Statistics

Mean -31.06064
Std Dev 6.829825
Std Err Mean 0.2164113
Upper 95% Mean -30.63597
Lower 95% Mean -31.48532
N 996

4 ~|Summary Statistics

Mean -31.48233
Std Dev 6.006378
Std Err Mean 0.2788391
Upper 95% Mean -30.93438
Lower 95% Mean -32.03027
N 464
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4 = TENS

— 4 Quantiles

T
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TENS vs. LTMSDATE

20010823
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20020527
20020930
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20031001
20040712
20050401
20051024
20060426
20060817
20070102
20070528
20071008
20080225
20080711
20081126
20090323
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20091126

LTMSDATI

m

100.0% maximum

quartile
median
quartile

minimum

15.2
15.2
7.82
422

-26
-59
-8.84
-14.27
-159
-159

4 */Summary Statistics

Mean -2.470323
Std Dev 52923392
Std Err Mean 0.4250909
Upper 95% Mean -1.630561
Lower 95% Mean -3.310085
N 155

20200212
20200506
20200709
20200914
20201110
20210201
20210414
20210702



Current Limit: ELON (+10, -TMC 1006
Proposed Limit: (+10, -66 or =SL107-17

* TMC1006

| = Distributions IND= 1006-1

4 ~|ELON

—

{1

-80 -60 -40 -20 0 USL
1 '~ |Distributions IND= 1006-2
4 =/ ELON
{1
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4 > |Summary Statistics
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25.0% quartile -40
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Silicone (VMQ)



Current Limit: VOLC (+TMC 1006, -3
Proposed Limit: (+41 or +SL107, -3

* TMC1006

| = Distributions IND= 1006-1

4 *|VOoLC
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4 =|Summary Statistics
Mean 28.972796
Std Dev 34092368
Std Err Mean 0.1103203
Upper 95% Mean 29.189294
Lower 95% Mean 28.756297
N 955

4 ¥ |Summary Statistics

Mean 33.660701
Std Dev 2.8235579
Std Err Mean 0.1301027

Upper 95% Mean 33.916356
Lower 95% Mean 33.405046
N 471
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| = | Distributions IND= SL107
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Mean 33.85637

Std Dev 2.7470192

Std Err Mean 02273449

Upper 95% Mean 34.305708
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Current Limit: HARD (+5, -TMC 1006
Proposed Limit: (+5, -27 or =SL107

* TMC1006

| | Distributions IND= 1006-1
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T -
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| = Distributions IND= SL107
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=ik - 1006-1
. -+ 1006-2
_15 - csamm o 0o . s o . ses e » o » .s sesssnm
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E - - * sme coem wes sme o —_-‘;-:_::———-. - . - -
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LTMSDATE



* TMC1006

| = Distributions IND= 1006-1

4 *|TENS

<

LSL

-30 -20

[0l —

-10 0 UsL 20

| = |Distributions IND= 1006-2

4 > TENS

LsSL

—

T

-30 -20

-10 0 UsSL 20

Current Limit: TENS (+10, -45

4 Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

quartile
median
quartile

minimum

4 Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
05%
0.0%

quartile
median
quartile

minimum

St/
-4.89
-8.48
-11.6
-144
-17.5
-25.2

-34.48
-39.81
-42.888
-43.9

-16.6
-21.936
-22.88
-26.02
-285
-31.8
-35.2
-37.8
-40.8
-43.092
-435

4 *|Summary Statistics

Mean

Std Dev

Std Err Mean
Upper 95% Mean
Lower 95% Mean
N

-20.22775
8.5913097
0.2780083

-19.68217

-20.77333

955

4 ¥ |Summary Statistics

Mean

Std Dev

Std Err Mean
Upper 95% Mean
Lower 95% Mean
N

-31.85435
4.5489603
0.209605
-31.44247
-32.26623
471

* SL107

| '~/ Distributions IND= SL107

4 *|TENS

TENS

— 4 Quantiles 4 *|Summary Statistics
}—@_{ 100.0% maximum -226  Mean

99.5% -22.6  Std Dev
97.5% -23.1  Std Err Mean
90.0% -25.1  Upper 95% Mean
75.0% quartile -28  Lower 95% Mean
50.0% median -315 N
25.0% quartile -35.25
10.0% -38

LSL -30 -20 -10 0 USL 20 2.5% -41.95
0.5% -44.6
0.0%  minimum -44.6

TENS vs. LTMSDATE

CCO 0000000000000 0000C000000000000000000
NN NN NN NN NN RN R R R

LTMSDATE

20010823
20020205
20020615
20021004
20030425
20031023
20040602
20050225
20051110
20060505
20060828
20070104
20070618
20071011
20080319
20080727
20081105
20090409
20090811
20091208
20200204
20200416
20200629
20200827
20201105
20210119
20210330
20210630



* TMC1006

| = Distributions IND= 1006-1

4 ~/ELON

oo (LA

-60 LSL 0 USL

| '~/ Distributions IND= 1006-2

4 ~|/ELON

?]

.

-60 LSL 0 UsL

Current Limit: ELON (+20, -30

4 Quantiles
100.0% maximum

99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%

0.5%

0.0%

quartile
median
quartile

minimum

4 Quantiles

100.0% maximum

99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%

0.5%

0.0%

quartile
median
quartile

minimum

-3.934
-8.3
-13.66
-17.6
-22.2
-26.5
-29.94
-34.51
-40.328
-52.4

-8.7
-10
-12.46
-18.2
-21.7
-25.8
-29
-33.2
-37.72
-40.656
-40.9

4 ~|Summary Statistics

Mean

Std Dev

Std Err Mean
Upper 95% Mean
Lower 95% Mean
N

-22.00325
6.682704
0.2162472
-21.57887
-22.42762
955

4 > Summary Statistics

Mean

Std Dev

Std Err Mean
Upper 95% Mean
Lower 95% Mean
N

-25.60382
5.8974414
0.2717398
-25.06985
-26.1378
471

* SL107

| = Distributions IND= SL107

4 *ELON
— 4 Quantiles
'}_‘@—{ 100.0% maximum
99.5%
97.5%
90.0%
75.0% quartile
50.0% median
J 250%  quartile
10.0%
-60 LSL 0 USL 2.5%
0.5%
0.0%  minimum

ELON vs. LTMSDATE

-9.2

-9.2
-11.0675
-15.34
-19.875
-24

-28.1
-33.23
-37.8475
-415
-415

4 '*|Summary Statistics
Mean -24.03288
Std Dev 6.695795
Std Err Mean 0.5541479
Upper 95% Mean -22.93763
Lower 95% Mean -25.12813
N 146

20010823
20020205
20020615
20021004
20030425
20031023
20040602
20050225
20051110
20060505
20060828
20070104
20070618
20071011
20080319
20080727
20081105
20090409
20090811
20091208

00000000000 00000000000000000000000
NN NN NS e St R RN RN R e S P R T

LTMSDATE

20200204
20200416
20200629
20200827
20201105
20210119
20210330
20210630



Polyacrylate (ACM)



* TMC1006

| = Distributions IND= 1006-1

4 = VyOLC
L1 l
LSL -2 0 2

| = Distributions IND= 1006-2

4 =|VOLC

LSL -2 0 2

—

{1

4 USL 6

4 USL 6

Current Limit: VOLC (+5, -3

4 Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

quartile
median
quartile

minimum

4 Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

quartile
median
quartile

minimum

312
3.0501
2.90025
2481
215
1.75
1.28
0.559
-0.09
-0.411
-1.01

312
3.11585
3.04925

2.857

253

2.21

195

1.61
1.28075

0.8398

0.71

4 ' |Summary Statistics

Mean 1.6448196
Std Dev 0.7315792
Std Err Mean 0.0231577

Upper 95% Mean 1.6902631
Lower 95% Mean 1.5993761
N 998

4 »|Summary Statistics

Mean 22221577
Std Dev 0.4530781
Std Err Mean 0.0206371

Upper 95% Mean 2.2627078
Lower 95% Mean 2.1816076
N 482

* SL107

| =/ Distributions IND= SL107

4 = \JOLC

LsSL -2 0 2

VoLC

2018026
20020116
20020528
20021003
20030507
20031028
20040817
20050309
20051017
20060410
20060728
20061116
20070522
20070912
20080204
20080701
20081104
20090318

a}_E[H..

20090804
20091129

4 USL 6

4 Quantiles

100.0% maximum

99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%

0.5%

0.0%

VOLC vs. LTMSDATE

LTMSDATE

quartile
median
quartile

minimum

334
334
24225
2.3
2.08
19
1.69
145
0.925
0.75
0.75

4 * Summary Statistics

Mean 1.869418
Std Dev 0.3649019
Std Err Mean 0.0265427

Upper 95% Mean 1.9217778
Lower 95% Mean 1.8170582
N 189

IND

« SL107
* 1006-1
* 1006-2

20200522
20200722
20200928
20201207
20210209
20210512
20210728



Current Limit: HARD (+3, -5

* TMC1006 * SL107

| = |Distributions IND= SL107

| '~ |Distributions IND= 1006-1

4 * HARD 4 */HARD
— 4 Quantiles 4 = |Summary Statistics — 4 Quantiles 4 [~ Summary Statistics
—m—{ 100.0% maximum 3 Mean -1.299599 —@—< o 100.0% maximum 5 Mean -1.100529
99.5% 3 Std Dev 1.523938 99.5% 5 Std Dev 1.7940355
97.5% 2 Std Err Mean 0.0482394 97.5% 3 Std Err Mean 0.1304969
90.0% 1 Upper 95% Mean -1.204937 90.0% 2 Upper 95% Mean -0.843103
75.0% quartile 0 Lower 95% Mean -1.394262 75.0% quartile 0 Lower 95% Mean -1.357955
50.0% median -1 N 998 50.0% median -1 N 189
25.0% quartile -2 25.0%  quartile -2
10.0% -3 10.0% -3
LSL -2 0 2 4 6 USL10 2.5% 4 LSL -2 0 2 4 6 USL10 2.5% -4
0.5% 5 0.5% -5
0.0%  minimum -5 0.0%  minimum -5
| = Distributions IND= 1006-2 HARD ve. LTMSDATE
. IND
4 * HARD 4 o + SL107
1006-1
— 4 Quantiles 4 > |Summary Statistics : : e - te o ° . 1006-2
—E—{ 100.0% maximum 3 Mean -1.40249 27 == ° . STomr e ommeromeome mmmeeres Tttt
99.5% 3 Std Dev 1.5080636 )
97.5% 2 Std Err Mean 0.0686904 ]
90.0% 1 Upper 95% Mean -1.267519
75.0% quartile 0 Lower 95% Mean  -1.53746
50.0% median 2 N 482
250%  quartile -2 o emesmemm ver e ¢ rmon o me e e e e
100% ,3 . . - e . . . . e
05% 4585
. RRRRRRRRRRRRRIRRRRARRRRRRRRRRRRRRRRRRRRRRRRRRARRRIRIRARRRARARARICRRRARR
0.0% minimum -5 LTMSDATE



Current Limit: TENS (+18, -15

* TMC1006 * SL107

|~/ Distributions IND= 1006-1 | = Distributions IND= 5L107
4 = TENS 4 *ITENS
— 4 Quantiles 4 '~|Summary Statistics — 4 Quantiles 4 > Summary Statistics
*—m—{% 100.0% maximum 221 Mean -0.250802 oo +_m—{ * 100.0% maximum 207  Mean -1.015873
99.5% 19.201  Std Dev 7.0118695 99.5% 20.7  Std Dev 6.920311
97.5% 125025  Std Err Mean 0.2219568 97.5% 11475  Std Err Mean 0.5033786
90.0% 8.11  Upper 95% Mean 0.1847546 90.0% 7.3 Upper 95% Mean -0.022877
75.0% quartile 4425 Lower 95% Mean -0.686358 750%  quartile 355 Lower 95% Mean -2.008869
50.0% median 015 N 998 50.0% median 04 N 189
25.0% quartile -45 25.0% quartile -5.3
— ‘ 10.0% 96 =N = 10.0% -88
-60 -40 LSL O UsSL 40 25% -15.52 -60 -40 LsL 0 USL 40 25% -17
0.5% -20.802 0.5% -22.6
0.0%  minimum -2341 00%  minimum 226
| = Distributions IND= 1006-2 e I
. IND
4 > TENS 20 : oL . : © |- sL107
— 4 Quantiles 4 > |Summary Statistics
* JF—B]%J(-- 100.0% maximum 246  Mean 0.8690871
99.5% 20455  Std Dev 6.0761401 o
97.5% 124925  Std Err Mean 0.2767606 E
90.0% 797  Upper 95% Mean 1.4128963
75.0% quartile 4725 Lower 95% Mean  0.325278
50.0% median 105 N 482
25.0% quartile -2.6
i T 10.0% -6.8
60 -40 IsL 0 Ust 40 B 121928 SegsscaseRennsscin
0.5% 17102
RNERSSSRRRRsNIsnsRRaR RARRRSs

0.0% minimum -21.4



Current Limit: ELON (+10, -35

* TMC1006 * SL107

| =/ Distributions IND= 1006-1 | = Distributions IND= SL107
A ~|ELON 4 = ELON
— 4 Quantiles 4 *|Summary Statistics — 4 Quantiles 4 * Summary Statistics
o4 {:D I 100.0% maximum 87 Mean -13.16703 }_—E:'—< 100.0% maximum 4 Mean -19.33651
99.5% 7.3005  Std Dev 8.6076291 99.5% 4 Std Dev 10.025722
97.5% 45  Std Err Mean 0.2724697 97.5% 0.225  Std Err Mean 0.7292639
90.0% -208  Upper 95% Mean -12.63235 90.0% -6.5  Upper 95% Mean -17.89792
75.0% quartile -1.375  Lower 95% Mean -13.70171 75.0% quartile -12.2  Lower 95% Mean -20.7751
50.0% median -13 N 998 50.0% median -186 N 189
250%  quartle 18925 Tr 250%  quartle 2645
= 10.0% -24.3 10.0% 327
-50 LSL -20 -5 USL 25 2.5% -30.7075 .50 LSL -20 -5 UsL 25 25% -39575
0.5% -36.701 0.5% 408
0.0%  minimum -415 0.0%  minimum -40.8
! = Distributions IND= 1006-2 10 ot LM
: . . IND
4 = ELON ° .. © . =+ SL107
0 . . Lo = 1006-1
— 4 Quantiles 4 > Summary Statistics - 1006-2
s o KN | 100.0% maximum 87 Mean -11.45353
99.5% 8.117  Std Dev 8.6545914
97.5% 5.7925  Std Err Mean 0.3942058
90.0% -0.5  Upper 95% Mean -10.67895
75.0% quartile -5.775  Lower 95% Mean -12.22811
50.0% median -114 N 482
25.0% quartile -17.025
i 10.0% -23
50 LsL 20 -5 USL 25 25% 26,94 gesgpmcercneynscses

0.0%  minimum -42.8 LTMSDATE



Fluoroelastomer (FKM)



Current Limit: VOLC (+5, -2

* TMC1006 * SL107

| '*|Distributions IND= 1006-1 | '~ |Distributions IND= SL107

A = I\yoLC 4 *IyoLC
) 4 Quantiles 4 = Summary Statistics a 4 Quantiles 4 »|Summary Statistics
H[H 100.0% maximum 105 Mean 0.6077956 % 100.0% maximum 0.88 Mean 04053049
99.5% 1.04  Std Dev 0.159495 99.5% 0.88  Std Dev 0.1729833
97.5% 095  Std Err Mean 0.0050487 97.5% 0.82  Std Err Mean 0.0135077
90.0% 0.83  Upper 95% Mean 0.6177029 90.0% 065 Upper 95% Mean 04319776
75.0% quartile 0.7 Lower 95% Mean 0.5978882 75.0% quartile 0.5 Lower 95% Mean 0.3786322
50.0% median 06 N 998 50.0% median 04 N 164
25.0% quartile 0.5 25.0% quartile 0.29
— 10.0% 0.41 10.0% 0.205
-3 SL-1 0 1 2 3 4 USL 6 25% 0.31 -3 LSsL-1 0 1 2 3 4 USL 6 25% 0.055
0.5% 0.21 0.5% 0.04
0.0%  minimum 0.17 0.0%  minimum 0.04
| = Distributions IND= 1006-2 YOLE ve LTMEDATE
IND
A *\yOLC .+ SL107
- 1006-1
- 4 Quantiles 4 =/Summary Statistics . 1006-2
H]]’. 100.0% maximum 1.05 Mean 0.5713548
99.5% 1.0367  Std Dev 0.1536892
97.5% 0.9735  Std Err Mean 0.0071272
90.0% 0.744  Upper 95% Mean 0.5853604
75.0% quartile 0.645 Lower 95% Mean 0.5573493
50.0% median 056 N 465
25.0% quartile 0.48
= 10.0% 0.4 o -
05% 019 5L R EREEE LS ERS S e e e e R s ST

0.0% minimum 0.18 LTMSDATE



* TMC1006

| = | Distributions IND= 1006-1

4~ HARD

oo.}—[

T

USL 10

-10 LsSL 0

| = Distributions IND= 1006-2

.,...@H...

4 */HARD

I
-10 LSL 0 UsL 10

15

15

Current Limit: HARD (+/, -5

A Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

quartile
median
quartile

minimum

4 Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

quartile
median
quartile

minimum

12
11.005
10

B 1 0w

1.995

12
11.67
10

= = A O~ 0

4 '~ Summary Statistics

Mean 7.3787575
Std Dev 1.7366281
Std Err Mean 0.054972

Upper 95% Mean 7.4866316
Lower 95% Mean 7.2708834
N 998

4 > |Summary Statistics

Mean 7.511828
Std Dev 1616313
Std Err Mean 0.0749547

Upper 95% Mean 7.6591207
Lower 95% Mean 7.3645352
N 465

* SL107

| = |Distributions IND= SL107

4 */HARD
— 4 Quantiles 4 = |Summary Statistics
0% maximum ean :
e Kl 100.0% 12 M 8.1707317
99.5% 12 Std Dev 2.1410672
97.5% 11 Std Err Mean 0.1671893
90.0% 10 Upper 95% Mean 8.5008677
75.0% quartile 10 Lower 95% Mean 7.8405957
50.0% median 9 N 164
’_’_li 25.0% quartile 7
| 10.0% 5
-10 LSL 0 USL 10 15 25% 2
0.5% 2
0.0%  minimum 2
HARD vs. LTMSDATE
. - . . . . IND
. . . - vee R .. - e v | . SL107
10 o+ wee ¢ o 400 woms “«e s o G M0 SRS e s 08 8 e 0 [F———— R T, Y, T3 |
. - S S R |1
PR, . -
o - smme e S SE S SIENEEG EE SS § ©EGEEE S S SRS S GRS 5 S5 GHEGEIIEE BN MESSSMESS I CEEE S S BEIAEEEEE S S W * W -me
o
g 5w maon o Co wo b coam soois w cumew wee o oo PRPP e o et e o e - eeccmus come .
0 -
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Current Limit: TENS (+10, -TMC 1006
Proposed Limit: (+10, -76 or =SL107+2

* TMC1006 * SL107

| = Distributions IND= 1006-1 | = Distributions IND= SL107
4 = TENS 4 *ITENS
= 4 Quantiles 4 > Summary Statistics - 4 Quantiles 4 > Summary Statistics
"_m_""' . 100.0% maximum -395 Mean -69.95271 * HH_P' 100.0% maximum -58  Mean -70.0878
99.5% -55.0875  Std Dev 34052599 99.5% -58  Std Dev 3.302514
97.5% -61.6975  Std Err Mean 0.1077916 97.5% -61.0125  Std Err Mean 0.257883
90.0% -65.89  Upper 95% Mean -69.74118 90.0% -648  Upper 95% Mean -69.57858
75.0% quartile -684  Lower 95% Mean -70.16423 75.0% quartile  -68.925  Lower 95% Mean -70.59703
50.0% median -705 N 998 50.0% median -709 N 164
25.0% quartile -72.2 25.0% quartile  -72.375
10.0% -73.3 10.0% -734
-80 -60 -40 -20 O UsL 25% -74.8 -80 -60 -40 -20 O USL 25% -74575
0.5% -76.202 0.5% -79.2
0.0%  minimum -78.4 0.0%  minimum -79.2

TENS vs. LTMSDATE

| ' Distributions IND= 1006-2

IND
4 = TENS .
40 st
- 4 Quantiles 4 ¥ Summary Statistics :
Yy - 1006-2
k * 100.0% maximum -56.8  Mean -68.68882 50
99.5% -61.097  Std Dev 26152742 - .
97.5% -62.6  Std Err Mean 0.1212804 é . -
90.0% -654  Upper 95% Mean -68.45049
75.0% quartile -66.95 Lower 95% Mean -68.92714
50.0% median 689 N 465
25.0% quartile -70.7
10.0% -711.9
R e 3 e S et S T L e e e b
0.5% -73.801 et e e e e e e b bt b bt b b e e e b e ]
SESEESESESSE8888E8885555550000000000000000000000000000000000000000005088
AN NN NN NN NN NN NN NN N NN NN NN AN NN NN NN NN NN NN N NANNANANNAN AN NN NN NN NN

0.0%  minimum -74.9 LTMSDATI



* TMC1006

| = Distributions IND= 1006-1

4 */ELON

—

{1

| = | Distributions IND= 1006-2

4 > ELON

—

LI I

Current Limit: ELON (+10, -TMC 1006
Proposed Limit: (+10, -77 or =SL107

0 USL

0 USL

4 Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

quartile
median
quartile

minimum

4 Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

quartile
median
quartile

minimum

-34.1
-41.195
-45.8925
-55.89
-61.2
-64.5
-67.7
-70.71
-745
-77.801
-79

-354
-52.366
-54.825

-59.06
-62
-64.7
-68
-70.54

-74.1

-76.8

-79.8

4 »|Summary Statistics

Mean -63.73206
Std Dev 6.528631
Std Err Mean 0.2066602
Upper 95% Mean -63.32653
Lower 95% Mean  -64.1376
N 998

4 >|Summary Statistics

Mean -64.79054
Std Dev 4722091
Std Err Mean 0.2189817
Upper 95% Mean -64.36022
Lower 95% Mean -65.22086
N 465

* SL107

| '=|Distributions IND= SL107

4 > ELON

o[ jww o o

-20

4 Quantiles
100.0% maximum
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%

quartile
median
quartile

0 USL

10.0%
2.5%
0.5%
0.0%  minimum

ELON vs. LTMSDATE

-32
-32
-48.9875
-60.1
-63.225
-65.45
-67.5
-69.4
-12.475
-16.6
-16.6

4 *|Summary Statistics

Mean

Std Dev

Std Err Mean
Upper 95% Mean
Lower 95% Mean
N

-64.78598
5.6138729
0.4383698
-63.92036
-65.65159

164

20010823
20020131
20020530
20021004
20030424
20031029
20040805
20050307
20051026
20060419
20060816
20061227
20070523
20070925
20080214

20080709
20081021
20090306

20090625
20091005

20200807
20201012
20210104
20210312
20210526
20210728



Vamac G



* TMC1006

| = | Distributions IND= 1006-1

4 = VOLC

LSL O

| '~ |Distributions IND= 1006-2

4 *|yoLC

LsL O

Current Limit: VOLC (+TMC 1006, -3
Proposed Limit: (+25 or +SL107+2, -3

—

-t ([

20 25

—

¢ o

20 25

4 Quantiles

100.0% maximum

99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
25%

0.5%

0.0%

quartile
median
quartile

minimum

4 Quantiles

100.0% maximum

99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%

0.5%

0.0%

quartile
median
quartile

minimum

24.38
23.9716
23.2855

22446
21.63
20.84

19.905

18.804

15774

14.6547
14.11

2542
25.1449
24.15
23.039
22.295
21.49
20.88
20.195
194275

18.24245

15.61

Mean
Std Dev
Std Err Mean
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4 = Summary Statistics
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Current Limit: HARD (+5, -TMC 1006
Proposed Limit: (+5, -14 or =SL107/-2
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Current Limit: TENS (+10, -TMC 1006
Proposed Limit: (+10, -24 or =SL107+2

* TMC1006

| = Distributions IND= 1006-1
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* TMC1006
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| = Distributions IND= 1006
4 = ELON
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Current Limit: ELON (+10, -TMC 1006

Proposed Limit: (+10, -40 or =SL107+10
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 After discussion will someone make a motion to accept:
Option 1 Fixed Limits
or
Option 2 Variable Limits
or

* Propose another option as a path forward for HD elastomer testing

* The motion needs to include updating the annexes.

Thank youl!



