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A Program of ASTM International

MEMORANDUM: 10-025
DATE: May 27, 2010
TO: Becky Grinfield,

Chairman, Engine Oil Elastomer Compatibility Surveillance Panel
FROM: Michael T. Kasimirsky ZVH Ll M
SUBJECT: LDEOC Testing from October 1, 2009 through March 31, 2010

A total of 101 LDEOC tests were reported to the Test Monitoring Center during the period from
October 1, 2009 through March 31, 2010. Following isasummary of testing activity this period.

Reporting Data
| Number of Labs 3

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 SILICONE TESTS
REPORTED BY LAB AND REPORT PERIOD
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NUMBER OF ETHYLENE ACRYLATE TESTS
REPORTED BY LAB AND REPORT PERIOD
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Test Distribution by Oil and Validity

Totals
[}
o ks
5 v 5
g g <
T > o D
c v g 5 &
s £ £ 8 =z
T = & @ o ThisPeriod LastPeriod
Accepted for Calibration AC 20 17 18 21 19 95 0
Rejected oc O 4 0 1 1 6 0
Information Run (not for calibration) NI 0 0 0 0 0 0 0
Operationally Invalid (lab) LC 0 0 0 0 0 0 0
Operationally Invalid (lab/TMC) RC O 0 0 0 0 0 0
Aborted Calibration XCc O 0 0 0 0 0 0
Total 20 21 18 22 20 101 0
OPERATIONALLY VALID TESTS
MEETING ACCEPTANCE CRITERIA
100 1
901
£ 80-
g 7
§ 60
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e 40-
3
B 30]
S
‘c
O 20
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0,
%o, %o, %o, %o, %0,  Period
0'7,0 0'7& 0_1'0 0‘7’0 0_11°
» % » % %
ETHYLENE ACRYLATE FLUOROELASTOMER NITRILE POLYACRYLATE SILICONE Parameter

The above chart shows the percentage of accepted operationally valid tests. This period one silicone test,
one ethylene acrylate test, and four nitrile 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 Ethylene Acrylate Total
Lab Lost | Starts | % Lost | Starts | % Lost | Starts | % Lost | Starts | % Lost | Starts | % Lost | Starts | %
A 0 5 0 0 6 0 0 4 0 0 6 0 0 5 0 0 26 0
B 0 4 0 0 4 0 0 3 0 0 5 0 0 4 0 0 20 0
G 0 11 0 0 11 0 0 11 0 0 11 0 0 11 0 0 55 0
Total 0 20 0 0 21 0 0 18 0 0 22 0 0 20 0 0 101 0

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

Lab

Cause

No lost tests this period

Lost
Starts
%

Validity Loss Rate
LC RC XC | Lost | Starts | %
0 101 0%
0 0 0
101 | 101 | 101
0% | 0% 0%
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Average A/sby Lab
Elastomer Lab N | VOLCYI|HARDYI| TENSYI
A 5 0311 | 0144 | -0.685
B 4 0653 | 0577 | 0223
Fluoroelastomer |— 11 0833 | -0092 | 1951
Industry | 20 0250 | -0.625 | 0946
A 5 0316 | -0161 | 0648
L B 4 0105 | -0.161 | 0137
Nitrile
G 11 2215 | 0832 | 0538
Industry 21 -1.090 0.359 0.493
A y) 1882 | 0016 | -L102
B 3 0.765 | 2885 | -0.309
Polyacrylate G 11 2059 | -0203 | 0225
Industry | 18 0967 | -0.608 | -0.159
A 6 0949 | -0.356 | -0.415
Slicone B 5 0011 | -1123 | 1.199
G 11 0456 | 0666 | 1649
Industry | 22 20028 | 0019 | 0984
A 5 1890 | 0458 | -1.450
B 4 1388 | 1917 | -1175
Ethylene Acrylate —¢ 11 1429 | 0812 | 1133
Industry | 20 0036 | 0944 | 0026

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/refdata/bench/l deocf/data/

Nitrile ftp://ftp.astmtmc.cmu.edu/refdata/bench/l deocn/data/
Polyacrylate ftp://ftp.astmtme.cmu.edu/refdata/bench/I deoep/datal
Silicone ftp://ftp.astmtmc.cmu.edu/refdata/bench/ldeocs/data/

Ethylene Acrylate

ftp://ftp.astmtmc.cmu.edu/refdata/bench/l deoea/datal
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LTMS CONTROL CHARTS
LDEOC - FLUOROELASTOMER INDUSTRY OPERATIONALLY VALID DATA
REF FLUOROELASTOMER VOLUME CHANGE AVERAGE
LTMS Severly Anclysls
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LDEOC - NITRILE INDUSTRY OPERATIONALLY VALID DATA

REFERENCE NITRILE VOLUME CHANGE AVERAGE
LTMS Severlly Anciysis

04JAN10

=34

Units

U

N

L
KU'IAFR‘I o

EWMA Action Limit

EWMA Waming Limit

-1 4

e = e R - TV I PRI S

EWMA Action Limit

COUNT IN COMPLETION DATE ORDER

LTMS Precision Ariclysls

04JAN10
APR10

EWMA Action Limit

EWMA Warning Limit

-1

-2

COUNT IN COMPLETION DATE ORDER

CUSUM Severly Anciysis

-58.46
-53.66
—48.86
—44.06
g -39.26
-34.46
—29.66
-24.86
-20.06
-15.26
-10.46
-5.66
-0.86 4
3.94
8.74
13.54

O4JAN10
O1APR10

T T
0 9 18 27 36 45 54 63 72 81 90 99 108 117 126 135 144 153 162 171 180 189 198 207
COUNT IN COMPLETION DATE ORDER 2TMAYH0:44:41



Memo 10-025

Page 10
LDEOC - POLYACRYLATE INDUSTRY OPERATIONALLY VALID DATA
REF POLYACRYLATE VOLUME CHANGE AVERAGE
LTMS Severlly Analysis
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LDEOC - SILICONE INDUSTRY OPERATIONALLY VALID DATA
REFERENCE SILICON VOLUME CHANGE AVERAGE
LTMS Severlly Analysis
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LDEOC — ETHYLENE ACRYLATE INDUSTRY OPERATIONALLY VALID DATA
REF ETH ACRYLATE VOLUME CHANGE AVERAGE
LTMS Severlly Anciysls
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REF FLUORO POINTS HARDNESS CHANGE AVERAGE
LTMS Severlly Analysis
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REF NITRILE POINTS HARDNESS CHANGE AVERAGE
LTMS Severlly Analysis
Wild EWMA o
-44 2 2 OFF SCALE *
[/ 4
g ?
=31 3 )
=
1] EWMA Action Limit
B e - EWWVA Waming Gmit
9 9 W
I . I oy e — eyt A - | 1T P 1 S——
1_
EWMA Action Limit
2_
3_
4_

T T T T T T T T T T T T T T T T T T
0 3 ] 9 12 15 18 2 24 27 30 33 36 3 2 45 4 51
COUNT IN COMPLETION DATE ORDER

Severe
LTMS Precision Anclysis
24 8 2
o o
g ] Py EWMA Action Limit
W P Nemng it
0_
o
_1_
-2
T T T T T T T T T T T T T T T T T T
0 3 6 9 12 15 18 2 24 27 30 33 36 3 2 45 48 51
COUNT IN COMPLETION DATE ORDER
CUSUM Severlly Andlysis
-394 8 2
251 g g
-114 o o
034 o
17 3
314
454
594
734
874
10.14
1154
129 4
1434
157 4
T T T T T T T T T T T T T T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33 36 39 4 45 48 5 54 5 6 63 66 69
COUNT IN COMPLETION DATE ORDER 2TMAY10:14:41



Memo 10-025

Page 15
LDEOC - POLYACRYLATE INDUSTRY OPERATIONALLY VALID DATA
REF POLYACRYLATE POINTS HARDNESS CHG AVG
LTMS Severlly Analysis
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REF SILICON POINTS HARDNESS CHANGE AVERAGE
LTMS Severlly Analysis
Wild EWMA o
-44 2 2 OFF SCALE *
['4
d 3 ¢
7 o o
=
1] EWMA Action Limit
J e e e T T e e
7 q
e R 1T 7 Y P S,
1_
EWMA Action Limit
2_
3_
4_
T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 2 24 2 28 30 32 M B 3B 4 &
Sore COUNT IN COMPLETION DATE ORDER
LIMS Precision Anclysis
24 2 )
r4 x
g
é o
g ] EWMA Action Limit
EWMA Warning Limit
01 “\__v
_1_
-2
T T T T T T T T T T T T T T T T T T T T T T
o 2 4 6 8 10 12 14 18 18 20 2 24 2% 28 30 332 34 ¥ 3B 40 4
COUNT IN COMPLETION DATE ORDER
CUSUM Severlty Andlysis
1204 2 E
109 - % g
-84 © o
-8.7 -
-7.6 -
-6.5 -
-5.4 -
43 1
-32 1
-2.1 1
-1.0
0.1
124 9
2.3
34
T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 2 24 2 28 30 32 334 36 38 40 42 4 45 48
COUNT IN COMPLETION DATE ORDER 2TMAY10:14:45



Memo 10-025
Page 17
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LDEOC - ETHYLENE ACRYLATE INDUSTRY OPERATIONALLY VALID DATA
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LTMS Severlly Anciysis

O1APR10

EWMA Action Limit

EWMA Waming Limit

I —_——— i — ——— e — — W WA Ll = = =
"]

EWMA Action Limit

12JAN10

6 8 10 12 14 18 18 20 2 24 26 28 30 32 34 36 38 40

- EWMA Action Limit

-1

-2

MA Warning Limit

254 G
-02
2.1
444
g 6.7
9.0
1134
136 4
159 4
182 4
205 -
228
25.1 -
274 -
29.7

12JAl

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

O1APR10

COUNT IN COMPLETION DATE ORDER 2MAY10:44:44



Memo 10-025

Page 18
REF FLUORO TENSILE STRENGTH CHANGE AVERAGE
LTMS Severlly Analysis
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LDEOC - NITRILE INDUSTRY OPERATIONALLY VALID DATA

REF NITRILE TENSILE STRENGTH CHANGE AVERAGE
LTMS Severlly Anciysis
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LDEOC - POLYACRYLATE INDUSTRY OPERATIONALLY VALID DATA
REF POLYACRYLATE TENSILE STRENGTH CHG AVG
LTMS Severlly Analysis
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LDEOC - SILICONE INDUSTRY OPERATIONALLY VALID DATA
REF SILICON TENSILE STRENGTH CHANGE AVERAGE
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LDEOC - ETHYLENE ACRYLATE INDUSTRY OPERATIONALLY VALID DATA
REF ETH ACRYLATE TENSILE STRENGTH CHANGE AVG
LTMS Severlly Analysis
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POOLED S
Shown below are bar charts comparing the pooled s values for the LDEOC test parameters over the last four
report periods.

FLUOROELASTOMER TEST PRECISION
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POLYACRYLATE TEST PRECISION

POOLED STANDARD DEVIATION BY SIX—MONTH ASTM REPORT PERIOD
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ETHYLENE ACRYLATE TEST PRECISION

POOLED STANDARD DEVIATION BY SIX—MONTH ASTM REPORT PERIOD
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STATUS OF REFERENCE OIL SUPPLY:

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

@TMC
Qil Cans @ Labs Cans Gallons
1006-1 77 11402 2260
Total 77 11402 2260

Be aware that this table presumes that all of each of these oils is dedicated to the LDEOC test area. Thisis

not the case, as oil 1006-1 is also used in several other test areas.

During the April 23, 2010 teleconference, the EOEC Surveillance Panel approved an update to
the LDEOC test targets used for tests conducted on the hydrogenated nitrile elastomer material using

Reference Oil 1006-1. The updated test targets are shown in Table 1, below:

Table 1: Reference Oil 1006-1 Updated Test Targets (N=28)

Hydrogenated Nitrile Elastomer Material only

Parameter Mean Standard Deviation
Volume Change 1.29 0.60
Hardness -1.04 0.92
Tensile Stress -0.90 5.00

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

Fluoroel astomer Wlthl n Wlthl n Wlthl n

limits limits limits

Nitrile Mmilg | Within | Within

limits limits

Within Within Within

Polyacrylate limts | limits | limits

Silicone Wlthm Mild Severe
limits

VAMAC within o ere | Within

limits limits

Summary of Precision
asMeasured by LTMS Control Charting

Elastomer VOLC HARD TENS

Fluoroel astomer Wlthl A WI thl A WI thl n

limits limits limits

Nitrile Alarm Wlthm Wlthm

limits limits

Within Within Within

Polyacrylate limts | limits | limits

. Within Within Within
Silicone o o o

limits limits limits

VAMAC W|th|n Wlthln V\_/lthm

limits limits limits
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