Test Monitoring Center
Carnegie Mellon University http://astmtmc.cmu.edu
6555 Penn Avenue, Pittsburgh, PA 15206, USA 412-365-1000

MEMORANDUM: 11-050
DATE: November 10, 2011
TO: Becky Grinfield,

Chairman, Engine Oil Elastomer Compatibility Surveillance Panel
FROM: Michael T. Kasimirsky 2Lt M
SUBJECT: EOEC Testing from April 1, 2011 through September 30, 2011

A tota of 180 EOEC tests were reported to the Test Monitoring Center during the period from
April 1, 2011 through September 30, 2011. Following isasummary of testing activity this period.

Reporting Data
| Number of Labs 4

Tests reported this period were distributed as shown below:
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NUMBER OF NITRILE TESTS
REPORTED BY LAB AND REPORT PERIOD
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NUMBER OF POLYACRYLATE TESTS
REPORTED BY LAB AND REPORT PERIOD
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NUMBER OF SILICONE TESTS
REPORTED BY LAB AND REPORT PERIOD

16 ] '
51

Number of Tests

O a W@ b oo N @O
ey

A B G | LAB
Report Period: N Current

~] Previous



Memo 11-050
Page 5

NUMBER OF VAMAC TESTS
REPORTED BY LAB AND REPORT PERIOD
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Test Distribution by Oil and Validity
Totals
o)
% o
5]

T > o

o () o c Q

S = > 9 %

= § @ S ThisPeriod LastPeriod
Accepted for Calibration AC 35 36 35 29 38 173 158
Rejected oc O 0 2 0 2 4 1
Information Run (not for calibration) NI O 0 0 0 0 0 0
Operationaly Invalid (Iab) LC O 0 1 1 1 3 0
Operationally Invalid (lab/TMC) RC O 0 0 0 0 0 0
Aborted Calibration XC O 0 0 0 0 0 0
Tota 35 36 383 30 41 180 159

OPERATIONALLY VALID TESTS
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The above chart shows the percentage of accepted operationally valid tests. This period four tests failed

to meet the acceptance criteria.
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Lost Tests per Start by Lab and Elastomer Type

Fluor oelastomer Nitrile Polyacrylate Silicone Vamac Total
Lab Lost | Starts | % Lost | Starts | % Lost | Starts | % Lost | Starts | % Lost | Starts | % Lost | Starts | %
A 0 15 0 0 16 0 0 15 0 0 12 0 0 14 0 0 72 0
B 0 9 0 0 9 0 0 9 0 0 7 0 0 14 0 0 48 0
G 0 9 0 0 9 0 1 12 8.3 1 9 111 1 11 9.0 3 50 6.0
I 0 2 0 0 2 0 0 2 0 0 2 0 0 2 0 0 10 0
Total 0 35 0 0 36 0 1 38 2.6 1 30 3.3 1 41 24 3 180 1.7

Lost tests are those that were aborted or operationally invalid.
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Causesfor Lost Tests

Lab | Cause
G Bath Failure
Wrong Elastomer

Lost
Starts
%

Validity Loss Rate
LC RC XC | Lost | Starts | %
[}
° 3 180 1.7
3 0 0
180 | 180 | 180
17 0 0
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Average A/sby Lab
Elastomer Lab n VOLCYI [HARDYI| TENSYI | ELONYI

Fluoroelastomer A 15 0.680 0.227 -0.584 -0.911
B 9 -0.278 0.672 -0.477 -0.718

G 9 1.081 -0.742 0.036 -0.331

I 2 -0.676 0.091 0.136 -0.301

Industry 35 0.459 0.084 -0.356 -0.677

Nitrile A 16 1.492 1.210 -0.102 -0.885
B 9 1.714 1.693 0.057 -0.621

G 9 1.209 0.500 -0.539 -1.097

I 2 1.149 2.164 0.664 -0.638

Industry 36 1.458 1.207 -0.129 -0.858

Polyacrylate A 15 1.333 0.209 0.349 0.857
B 9 0.933 0.283 0.230 0.604

G 11 0.797 0.586 -0.839 0.763

I 2 0.921 0.839 -0.328 0.136

Industry 37 1.054 0.373 -0.070 0.729

Silicone A 12 -1.286 -0.153 -0.761 0.216
B 7 1.130 -0.307 -0.877 0.217

G 8 1.104 1.219 -1.850 -0.612

I 2 -0.496 -0.396 -1.803 0.072

Industry 29 0.011 0.172 -1.161 -0.022

VAMAC A 14 1.345 -1.785 1.046 0.316
B 14 1.751 -2.236 1.793 -0.019

G 10 1.807 -1.063 1.586 0.060

I 2 1.759 -1.484 1.709 -0.442

Industry 40 1.623 -1.747 1.476 0.097

Individual test results can be viewed at the links shown in the following table:

Linksto Individual Test Result Data

Elastomer Type

Web Link to Data

Fluoroel astomer

ftp://ftp.astmtmc.cmu.edu/ref data/bench/eoect/datal

Nitrile

ftp://ftp.astmtmc.cmu.edu/ref data/bench/eoecn/data/

Polyacrylate ftp://ftp.astmtme.cmu.edu/ref data/bench/ececp/datal/
Silicone ftp://ftp.astmtmc.cmu.edu/ref data/bench/eoecs/data/
VAMAC ftp://ftp.astmtmc.cmu.edu/ref data/bench/eoecv/data/
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LTMS CONTROL CHARTS

EOEC — FLUOROELASTOMER INDUSTRY OPERATIONALLY VALID DATA
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LTMS Severity Analysis
Wik o
- Ny (s ™ (] ] {+] - ~ [ o (] o o Q fa) - -
44d 8 o § © o B e 668 B ® 885 5 & & 2e22 = #
3 2630623 3 b 2& 3 s G0z & 3 5 z2E36 2E 3§
%ﬁ-x#ui?% 3 e ST 5 2 o8 4 32 G 5% 24 3 a
1w © o G b oo o o o oa o [} oo O O 0 ooDo o0 O 0
[ =2 |
= x
= = EWMA Action Limit
o
.g EWMA Warning Limit
@ 04 =
o = B esa g — — —
- 14
- EWMA Action Limit
=
= 21
w
3
4
. T T T 1 T T T T
0 32 64 45 128 160 93 224 St 416 445 450 32 544 576 608
Severe
- o ¥} 0 O © b P 0 o @ - —_ = -
242 g ¢ ¢ 5 g2 ggeg g geg 2 g ZF 5
- £ E 2 1, z & 5 Z 5 I Z 5 9
"% T % 2 3 3% %% 3 8% & 2 £3 3 8
@ O O O o o D ooo o oo o a o0 o o
[ 13 |
= 1
= 1 - R <101 5 0 R N . -
= = \ s =
= £ | i 5
= ¥ b 3
3 odl A 1 .
[=] & | i c | ¢
E L L |
B L ¥
-g o |
=
|
w
S T T s T T |: T T 4 T " T T T T T
0 32 64 96 128 160 192 224 256 288 320 352 384 416 448 480 512 544 576 608
COUNT N COMPLETION DATE ORDER
1 4E "\1'lr-t)l3._q.'| © 9 m @ g o @
g GEDEILZE 3 b g BE2R 98
7 i 4 o -] o
—102 _% BER30 R 3 633 3 0 g
-85 < @ @WEOOO OO © O O ©0 0 O O 0000 OO O O

Y

47 -‘ﬁ

Standard Deviation Units
r 4
L]

85
102
118 -

T T T T T
0 32 64 96 128 160 192 224 256 28R 320 352 384 416 448 4BD 512 584 576 GOB 640 672 704 T3

COUNT IN COMPLETION DATE ORDER 0INOVL 1D




Memo 11-050
Page 11

EOEC — NITRILE INDUSTRY OPERATIONALLY VALID DATA

REFERENCE NITRILE VOLUME CHANGE AVERAGE S
LTMS Severity Analysis
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LTVS Severity Analysis

EOEC — POLYACRYLATE INDUSTRY OPERATIONALLY VALID DATA
REFERENCE POLYACRYLATE VOLUME CHANGE AVERAGE
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EOEC — SILICONE INDUSTRY OPERATIONALLY VALID DATA

REFERENCE SILICON VOLUME CHANGE AVERAGE e
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Standard Deviation Units Standard Deviation Units

Standard Deviation Units

EOEC — VAMAC INDUSTRY OPERATIONALLY VALID DATA
REFERENCE VAMAC G VOLUME CHANGE AVERAGE
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A Progeam of ASTM Intermational
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EOEC — FLUOROELASTOMER INDUSTRY OPERATIONALLY VALID DATA

A Progeam of ASTM Intermational

FLUOROELASTOMER POINTS HARDNESS CHANGE
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EOEC — NITRILE INDUSTRY OPERATIONALLY VALID DATA

A Progeam of ASTM Intermational

REFERENCE NITRILE POINTS HARDNESS CHANGE AVERAGE
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EOEC — POLYACRYLATE INDUSTRY OPERATIONALLY VALID DATA

A Progeam of ASTM Intermational

REFERENCE POLYACRYLATE POINTS HARDNESS CHANGE AVER

LTVS Severity Analysis
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EOEC — SILICONE INDUSTRY OPERATIONALLY VALID DATA

A Progeam of ASTM Intermational

REFERENCE SILICON POINTS HARDNESS CHANGE AVERAGE
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EOEC — VAMAC INDUSTRY OPERATIONALLY VALID DATA
REFERENCE VAMAC G POINTS HARDNESS CHANGE AVERAGE R o
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EOEC — FLUOROELASTOMER INDUSTRY OPERATIONALLY VALID DATA

A Progeam of ASTM Intermational

FLUOROELASTOMER TENSILE STRENGTH CHANGE
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EOEC — NITRILE INDUSTRY OPERATIONALLY VALID DATA

A Progeam of ASTM Intermational

REFERENCE NITRILE TENSILE STRENGTH CHANGE AVERAGE
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EOEC - SILICONE INDUSTRY OPERATIONALLY VALID DATA
REFERENCE SILICON TENSILE STRENGTH CHANGE AVERAGE R o
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EOEC — FLUOROELASTOMER INDUSTRY OPERATIONALLY VALID DATA

A Progeam of ASTM Intermational

FLUOROELASTOMER ELONGATION CHANGE AVG.
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EOEC — NITRILE INDUSTRY OPERATIONALLY VALID DATA

A Progeam of ASTM Intermational

REFERENCE NITRILE ELONGATION CHANGE AVERAGE
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EOEC — POLYACRYLATE INDUSTRY OPERATIONALLY VALID DATA

A Progeam of ASTM Intermational

REFERENCE POLYACRYLATE ELONGATION CHANGE AVERAGE
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EOEC — SILICONE INDUSTRY OPERATIONALLY VALID DATA

A Progeam of ASTM Intermational

REFERENCE SILICON ELONGATION CHANGE AVERAGE
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POOLED S
Shown below are bar charts comparing the pooled s values for the EOEC test parameters over the last four

report periods.
FLUOROELASTOMER TEST PRECISION

F’,QOLED STANDARD DEVIATION BY SIX—MONTH ASTM REFPORT PERIOD

Pooled Standard Deviation
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NITRILE TEST PRECISION
POOLED STANDARD DEVIATION BY SIX—MONTH ASTM REFORT PERIOD
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POLYACRYLATE TEST PRECISION
POOLEEP STANDARD DEVIATION BY SIX—MONTH ASTM REPORT PERIOD
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SILICONE TEST PRECISION
POOLED STANDARD DEVIATION BY SIX—MONTH ASTM REPORT PERIOD
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VAMAC TEST PRECISION
POOLE(g STANDARD DEVIATION BY SIX—MONTH ASTM REPORT PERIOD
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STATUS OF REFERENCE OIL SUPPLY':

At the end of thisreport period, the testing oil supply stood as outlined in the following table:

@TMC
Qil Cans @ Labs Cans Gallons
1006-1 126 8554 1695
Tota 126 8554 1695

Be aware that this table presumesthat dl of each of these oils is dedicated to the EOEC test area. Thisis not the case,
asoil 1006-1 isaso used in several other test aress.

INFORMATION LETTERS:

No Information L etters were issued this period.
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SUMMARY

Summary of Severity
asMeasured by LTMS Control Charting

Elastomer VOLC HARD TENS ELON
Fluoroel astomer Wlthl n W'thl n Wlthl n Mild
limits limits limits
Nitrile Severe Severe Wlthm Mild
limits
Polyacrylate Severe | Severe \:\./m: Severe
Silicone Wlthl n Wlthl n Mild Wlthl A
limits limits limits
VAMAC severe | Mild | severe | Within
limits

Summary of Precision
asMeasured by LTMS Control Charting

Elastomer VOLC HARD TENS ELON
Fluoroel astomer W|th|n Wlthm Wlthm W|th|n
limits limits limits limits
. Within Within Within Within
Nitrile o . o o
limits limits limits limits
Within Within . ,
Polyacrylate limits limits Warning| Action
. Within Within Within Within
Silicone . . o o
limits limits limits limits
VAMAC W|th|n V\_/lthm V\_/|th|h W|th|n
limits limits limits limits
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