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Reply to:

Chris Schenkenberger
The Lubrizol Corporation
29400 Lakeland Bivd.
Wickliffe, OH 44092
(440) 347-2388

(440) 347-2878 (FAX)

ASTM DO2.B0.03 L-60-1 Surveillance Panel
Members and Guests:

Attached are the corrected meeting minutes of the August 25, 2004
L-60-1 Surveillance Panel meetings held at the PRI Headquarters,
Warrendale, PA. These minutes include a correction to Motion 1 which
was approved at the November 3, 2004 L-60-1 Surveillance Panel
meeting. The correction consisted of inserting the following sentence
into Motion 1: “...Labs can continue using extra insulation when they
feel it is necessary and the use of extra insulation as an enclosure
around the test rig...” Please direct any corrections or comments to
my attention.

Sincerely,

-
(_ :QQ\_&:; _,/i _,\ ,‘L_\;\}_L\}\J‘C)&k} [

Chris Schenkenberger, Chairman
L-60-1 Surveillance Panel

Attachments



Report of Meeting
L-60-1 5P Meeting

PRI Headquarters, Apollo Room, Warrendale, Pa.
August 25th, 2004

Sign-in/Review of Membership: The meeting was called to order at 08:05. A review of the
agenda was completed and is included as Aftachment 1. The sign-in sheet is Attachment 2. There
were no membership changes to report.

Approval of meeting minutes:
Before the minutes were approved, Mr. Lind had a question pertaining to the following Motion
which was sighted in the June 16, 2004 meeting minutes.

Motion I (Motion = Bill Sullivan, Second = Claire Whitton)

All L-60-1 test stands, under their current configuration, are grandfathered to June
30th, 2004. Labs can continue using exira insulation when they feel it is necessary and
the use of extra insulation as an enclosure around the test rig. Effective July 112004,
any stand not meeting the updated stand drawings is out of compliance with D5704.

The Test Monitoring Center's (TMC) interpretation was that the motion allowed labs to continue to
use insulation exterior to the L-60-1 oven assembly. Once the updated test apparatus drawings
have been approved, the use of extra insulation will be addressed by the Surveillance Panel. The
Chairman and Surveillance Panel members agreed that Mr. Lind's inferpretation was correct. Once
the drawings are in place, the Surveillance Panel carries the action item of addressing if the use of
extra insulation should be continued and how it can be used.

Motion 1 (Motion=> Brian Koehler Second=> Cory Koglin) Unanimous approval of the June 16, 2004
Surveillance Panel meeting minutes as written.

Information Letter 04-2 was issued since the last meeting and is included as Attachment 3. The
primary subject was the specified model numbers for the unit used to calibrate the oxidizing

airflow controlier. There was no further discussion.

Summary of Meeting Discussions

Test Stand Drawings:

TF proposal fo resolve seal plate counter bore depth issues:

o Since the last meeting, there is one last issue to resolve, revolving around the modified seal
plate that the primary seals are pressed into. When the V-ring seal was adopted for use in
the D5704, guidance for modifying test components for proper installation was not given,
Labs had to make changes to their stands to allow the proper stack up of tolerances so the
v-ring would work properly. Two options for proper installation were identified. One way
was to drill the primary seal counter bore, on the modified seal plate, a little deeper. This
would allow the primary seal to go further into the plate and provide the proper crush on
the v-ring. The second option was to move the location of the shafts which required
changes to the pillow block assembly and location. Both options were taken by respective




labs. In order to accommodate the needed adjustment of the seal plate counter bore
depth, additional guidance needed to be added to the seal plate drawing (Drawing # C-
3963-1277-Z). The SP had directed the L-60-1 Laboratory Task Force to review this issue
and provide a recommendation. Meeting minutes from the August 10, 2004 TF
Teleconference are included as Attachment 4 The following proposal was a result of the
8/10/04 Task Force Teleconference.

The labs would like to propese that the drawing # C-3963-1277-Z be medified to include
this note:  "For the proper stack up assembly, the distance from the snap ring groove fo
the counter bore of the seal plate should be 0.400 +/- 0.03125 inches. The counter bore
depth of 0.262 inches may be adjusted to give proper stack up assembly of the oil seal (CR-
6383 and V-ring (CR-400164.

Motion 2 (Motion= Bill Sullivan Second=> Brian Koehler) Approve the Task Force proposai
for adding Note 3 to drawing number C-3963-1277-Z as proposed in the 8/10/04 Task

Force Minutes.

Motion Results: Approved
In favor: 4
Opposed: O
Abstain: O

Approval/Implementation of Revised L-60-1 Apparatus Drawings

Motion 3 (Motion= Bill Sullivan Second=> Brian Koehler) Approve all 19 revised drawings
as recommend by the L-60-1 Hardware Task Force. A copy of all 19 drawings will be
included as A*tachment 5to the minutes.

Motion Results: Approved
In favor: 4
Opposed: 0
Abstaini O

After the drawings were approved, the SP discussed the process for issuing the drawings to
ASTM and making them available for use. The following action items provide details on what
needs to happen for implementing the stand drawings:

1. The Chairman will work with SWRT to make the final corrections to drawing C-3963-
1277-Z and will forward an electronic copy of all 19 drawings to the TMC in pdf
format.

2. The TMC will issue a TMC memo for using the revised drawings and forward the
drawings onto ASTM headquarters so they can be incorporated into the next
procedure revision,

Per a previously approved motion from the June 15, 2004 L-60-1 SP meeting, the Chairman
reminded all the labs that they must be in compliance with the revised drawings by January
1, 2005,



TMC 148-1 Industry Matrix
A remaining action item from the June 15" meeting was for labs to finish their 1 donated
test using TMC 148-1. The purpose for running the matrix was fo explore any perceived
differences in lab-to-lab viscosity increase results. The TF outlined the details of the
matrix process which included splitting the end of test L-60-1 drains 3-ways and running
concurrent D445 @ 100°C tests at each laboratory. This will help determine if there is any
value in doing future work (i.e. further testing, lab visits, etc.).

The Chairman presented the results which are included as AffacAment 6. It was discussed
that duplicate D445 test results were not available at Lab A and D because of limited
sample volume. Mr. Lind compared the results o the labs existing TMC 148-1 data from the
LTMS system. This comparison showed ho statistical differences from the labs existing
results. Mr. Lind also commented that statistical conclusions could not be drawn for
laboratory reproducibility because of the limited data sef.

TMC Visits and D445 Testing

The Chairman started the SP discussion on this fopic. The TMC has completed its 2004 lab visits
for the purpose of reviewing the L-60-1 and its sub-procedures such as the D445 and D893. Based
on these visits, a couple discrepancies between lab procedures and the interprefation of the D445
were observed. These discrepancies were documented in the TMC lab audit reports. A Hardware
Task Force Teleconference was held on July 8, 2004 to openly discuss the issues. The TF minutes
from the Teleconference are included as Attachment 7.

Mr. Lind presented the following as findings of lab visits and asked for clarification and guidance
from the Surveillance Panel.

Issue: Thermometer Resolution ~ D445, Section 6.3.1 and 6.4

As stated in the D445, the bath temperature can not vary by more than + 0.02°C. The
accuracy of the liquid-in-glass thermometer after calibration is also stated as x 0.02°C.
Section 6.4 references Annex A2 which contains general specifications for thermometers.
Contained in the annex are thermometer scale mark subdivisions of 0.05°C. For two of the
labs using automated viscometers, the thermometer scale marks are 0.05°C. Mr. Lind asked
for the SP interpretation on this issue.

As a result of the SP discussions, Mr. Sulliven will take the action item of asking for
clarification within Subcommittee D02.07 at the Winter ASTM DOZ meetings. This will
remain an open SP action item,

The two Labs using automatic measurements are checking the thermometer in the morning
and not checking during the days runs. Also, the thermometer designations do not meet the
procedure designation for reading. The lab doing manual measurement does have a digital
readout, strip chart, and data logging as well as the ability to check during the actual
measurements.

Issue: D445, Section 12.3




Section 12.3 specifies fo charge two viscometers as dictated by the design of the
equipment being used. Section 12.5 requires the viscosity be calculated from charging two
viscometers. Section 12.5.1 calls for the reported value to be the average of the two
results. Mr. Lind reported that one lab was not reporting averaged results because only
single runs were conducted. It was reported that the issue was immediately addressed and
has been corrected within the laboratory.

Issue: D445, Section 12. 5.1 for Opague Liquids and Section 17.1.1 for Determinability
Section 12.5.1 covers determinability for the fest procedure and also gives direction to
repeat the kinematic viscosity measurements if repeatability is outside of a certain range.
Mr. Lind mentioned that laboratories are using different thresholds fo determine when
repeat runs are necessary.

Section 12.5.1 also references section 17.1.1 which contains determinability for various
materials at specified temperatures. For material or temperature, or both, not listed in
17.1.1 and for temperatures between 15 and 100°C, section 12.5.1 says to use an estimate of
determinability of 1.0%. Mr. Lind asked for Surveillance Panel clarification on whether
fluids used in the L-60-1 meet any of the descriptions in section 17.1.1 or fall outside of
that category?

Knowing that the original intent of the D445 was for testing viscosity of new formulated oil
samples, the SP feels that end of test L-60-1 drains do not fit any of these descriptions
within section 17.1.1. Therefore 1.0% should be used as an estimate of determinability.

D893

Background:

November 2003 Surveillance Panel Meeting

At the November 2003 Surveillance Panel Meeting, L-60-1 data was reviewed from laboratory
donated tests which used extra insulation fo evaluate possible effects on ACV. One test (CMIR#
49691), which was conducted af Lab D, had to be repeated because it was statistically invalid due
to pentane insolubles being outside of the LTMS limits. Many Labs felt that this issue was not an
uncommon issue as statistically invalid L-60-1 tests were typically caused by variability in
pentane/toluene.

Mr. Layton asked the question if penfane/toluene insolubles should be continued to be tracked and,
instead, deemed non-critical parameters. This resulted in the SP requesting that the TMC gather
a summary of pentane and toluene failures over the course of L-60-1 fest (i.e. How many
references failed due to insolubles only?).

June 2004 Surveillance Panel Meeting

At the June 15 SP meeting, Mr. Lind presented the total amount of statistically invalid L-60-1's due
o pentane/toluene. Over a 9 year period, Pentane/Toluene insolubles accounted for 25% of the
total statistically invalid tests. At the June SP meeting, the group was reminded that lab visits
had taken place during the 2001 timeframe which yielded many findings pertaining to the D893
procedure. The SP asked that the TMC revisit the data to see if the number of statistically
unacceptable tests was reduced after the lab visits.




Present Meeting

As a result of an action item from the June SP meeting, the Mr. Lind revisited the
Pentane/Toluene results for all reference tests in the LTMS database over a 2 year period
(6/1/02 10 6/1/04). Mr. Lind presented the revised data which is included as A*fachment 8. Out
of 81 valid tests, there were 11 statistically invalid tests and 3 were invalid due o pentane/toluene.
All 3 of the statistically invalid tests were conducted at Lab D. Based on this data, the SP agreed
that the system appears to be working properly as it has identified a lab issue. The SP felt that
the issue should be dropped from the current action item list,

{Motion to adjourn = Cory Koglin, Second = Don Bartlett) The meeting was adjourned at 10:22
am.

Respectfully submitted,

C)% BN :k &,\w\,}\m*&\@)‘g/\j o

Chris Schenkenberger
1 -60-1 Surveillance Panel Chairman
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L-60-1 Surveillance Panel

8:00 — 10:00 August 25, 2004
PRI Apollo Room — Warrendale, PA

Agenda

. Call to order/Review Membership

Review agenda

Approval of meeting minutes
e June 16, 2004 L-60-1 SP Meeting

Information Letters issued since last meeting
« Information Letter 04-2

L-60-1 Test Stand Drawings
o Task Force proposal to resolve seal plate counter bore
depth issue
o Approve implementation of revised drawings

TMC Visits and D445 Testing
e Thermometer resolution
e Section 12.3 and 12.5.1 for Opaque Liquids

a) double test run requirement
b) determinability

D893

New Business
Adjournment
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GHID Test Monitoring Center

8555 Penn Avenue
Pittsburgh, PA 15206-448¢9
(412} 365-1000

L-60-1 Information Letter 04-2
Sequence Number 28
July 19, 2004

ASTM consensus has not been obtained on this information letter. An appropriate ASTM ballor will
be issued in order to achieve such consensus.

TO: L-60-1 Mailing List

SUBIECT: 1. Air Flow Controller Calibration Standard Model Number Addition
2. Revised Precision Statement

1. At the June 16, 2004 L-60-1 Surveillance Panel meeting, the panel approved a motion specifying
the use of Sierra Top Trak Models 8228-L-2-OVI-V1-Al or 8228-L-2-OV1-PV1-V4-Al for air {low
calibration. A revised Section 8.10 of Test Method [23704 is attached.

2. At the request of Subcommittee D02.B% the definitions of Intermediate Precision and
Reproducibiiity have been revised. Revised Sections 16.1.1.1 and 16.1.2.1 of Test Method D5704 are
attached.

These changes are effective June 30, 2004,

Clon Nl }A 22

Chris Schenkenberger John L. Zalar

Chairman Administrator

L-60-1 Surveillance Panel ASTM Test Monitoring Center
Attachment

¢: fip/fip.astmime.cmu.edu/docs/oears/160 /procedure and jls/ilo4-2.pdf

Distribution: Email
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{Revises Test Method D 5704-03a as amended by Information Letters 03-3 through 04-1)

8.10 Air Flow Controller Calibration—Prior 1o the start of a calibration cycle on a stand, calibrate the
air flow controller to a traceable standard. Calibrate the traceable standard a minimum of once every year
to the sole flow rate specification of 22,08 £ 2,01 mg/min at the outlet and 30 psig (206 kPa) inlet pressure.
Connect the calibrated traceable standard, Sierra Top Trak Model 822S8-L-2-OV1-VI1-Al or 8228-L-2-
OV1-PVi-V4-Al, to the inlet of the Sierra Side Trak Model 840. Connect the outlet line of the Sierra Side
Trak Model 840 to the gear box. Install an air pressure measurement device to monitor and regulate the
inlet pressure to 30 psig (206 kPa). Charge the gear box with a commercial 80W-90 grade oil and bring to
test conditions [325 + 1°F (162.8 £ (1,5°C) at 1750 £ 50 r/min]. Remove the Top Trak after completing the
calibration.

16.1.1.1 Intermediate Precision Limit {i.p)—The difference between two results obtained under
intermediate precision conditions that would, in the long run, in the normal and correct conduct of the test
method, exceed the values shown in Table 2 in only one case in twenty. When only a single test result is
available, the Intermediate Precision Limit can be used to calculate a range (test result = Intermediate
Precision Limit) outside of which a second test result would be expected to fall about one time in twenty.

16.1.2.1 Reproducibility Limit (R)—The difference between two results obtained under reproducibility
conditions that would, in the long run, in the normal and correct conduct of the test method, exceed the
values shown in Table 2 in only one case in twenty. When only a single test result is available, the
Reproducibility Limit can be used to calcuiate a range {test result + Reproducibility Limit) outside of
which a second test result would be expected to fall about one time in twenty.




L.-60-1 Task Force Teleconference

Topic: Resolving L-60-1 Drawings
Date/Time: August 10, 2004 10:00 — 10:30 am EDT

Participants:

TMC — Don Lind

Lubrizol — Chris Schenkenberger, Don Bartlett
SwRI —Hector De La Fuente

Ethyl — Cory Koglin

Purpose:
Action plan to resolve L-60-1 drawings (seal bore depth/v-ring location)

Summary:
Chris Schenkenberger proposed the following note be added to the seal plate drawing to
resolve the issue:

Add the following Note to Drawing No. C-3963-1277-Z (see attached drawing):
For proper stack-up assembly, the distance from the snap ring groove to the
counter bore of the seal plate should be 0.400 + .03125 inches. The counter bore
depth of .262 inches may be adjusted to give proper stack-up assembly of the oil
seal (CR-6383) and v-ring (CR-400164).

Labs were not able to measure all of their stands prior to the conference call. This data
needs to be gathered and reviewed before a decision can be made. Task Force
participants were going to gather this data in time for a follow-up conference call
scheduled for August 17",

Hector mentioned that, in the past, SwRI had to lap the back of the seal plates to refurbish
them from normal wear and tear. Pressing in seals and contact with other large parts
(gear case) during the cleaning process can be contributing factors. Don Bartlett
mentioned that Lubrizol had to replace all of their seal plates in the 1999 time frame
because of this. Don mentioned that we have done a better job in minimizing possible
abuse to the seal plate, and other small L-60-1 parts, with attention to detail in the
cleaning process. Lubrizol made cleaning baskets and segregated different compartments
to keep the small, more fragile, parts out of contact from larger ones. This seems to have
helped.

Measurements from counter-bore of seal plate to the shaft snap ring groove:

Lubrizol
Stand 181A Top Shaft Bottom Shaft
Build 1 374" 370"

Build 2 . 32" 372"




Stand 182A Top Shaft Bottom Shaft
Build 1 405" 397"
Build 2 385" 408"
Build 3 .380” 402"

New Koehler Rig Top Shait Bottom Shaft
Build 1 333" A7
Build 2 323" 485"
Build 3 332" 472"

Action Items(s):

Koglin/ De La Fuente — conduct measurements on stand and forward to Task Force.
Schenkenberger — e-mail digital pictures of Lubrizol’s baskets used to clean parts.
Schenkenberger — conduct measurements on new Koehler L-60-1 rig.
Schenkenberger ~ schedule a follow-up Task Force conference call for 8/17/04.
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Background: The purpose for running the matrix is to explore possibie causes that are contributing to variations in lab-to-lab viscosity resulis. The Surveillance Panel wishes to
determine whether differences are a result of 1he oil degradation caused by the L-80-1 test, the D445 procedure, or both. Splitting the end of test L-80-1 drains 3-ways and running
concurrent D445 @ 10071C tesls at each faboratory will ba the 1st step in this investigation. This will help determine if there is any value in doing future work (i.e. furiher testing, lab

visils, etc.).

Lab/Stand

Lab D, 4A

Lab B, 181A

Lab A, 12

6/08/04, 06:51] 351

49882

50375

49769

11-00-09

Ratings Viscosity Resulis for home lab st EOT Viscosity Resuit 2nd EQT Viscoslly Result
tew Oif EOT Vis tng Ethyi Lubrizol BwRI Ethyi lubrizol Swh!
(GST) (cST) (cST) (cST} (eST) (cST) {cST)

8.00

7.08

Sid

9.49

9.54

9.32

13.87

13.884

13.87

19.354

19.23

39.41

38.64

19.48 19.539 19.53

19.360 19.354 19.650

1906 19111 19.23

1945 19.535

N/A 19.665

NA 19.161

N/A

N/A

N/A

Ship Bamples to:
Cory Koglin/Pat Adams

The Lubrize! Corporatien

Southwest Research Institule




L-60-1 Task Force Teleconference

Topic: D445 Viscosity testing
Date/Time: July 8, 2004 10:00 — 12:00 am EDT

Participants:

TMC ~ Don Lind

Lubrizol — Chris Schenkenberger, Don Campbell

SwRI —Hector De La Fuente, Ken Jackson, Raymond Fox
Ethyi - Cory Koglin, Mike Jennings

Purpose:

The TMC has completed its 2004 lab visits for reviewing the L~-60-1 and sub-procedures
such as the D445 and D893, Based on these visits, a couple discrepancies between lab
procedures and the interpretation of the D445 were observed. These discrepancies were
documented in the TMC lab audit reports. This conference call was spent discussing the
outcomes, confirming interpretations, and discussing means of resolution.

Section 6.3.1 — Temperature Control
® Asstated in the D445, the temperature bath can not vary by more than + 0.02°C.
¢ Bath temperature is monitored at all labs either manually or automatically via an
RTD and computer display.
¢ However 2 labs currently using Canan Automated Viscometers can not read at a
resolution of 0.02°C with the current thermometers. The 1 lab that uses an RTD
and digital display can monitor the bath temperature at this accuracy.

Section 12.3 and 12.5.1 for Opaque Liquids
e D445 states to run 2 tests and report the average of the results if they are within
the guidelines for the fluid family stated in the procedure.
e One lab is not conducting doubie test runs.

e What should the determinability between the 1™ and 2™ result be for the new &
used oils coming from the D57047

Action Items(s):

Lab B/Lab D: What bath thermometer is being used and what are the graduations (i.e.
0.05°C)? Can new thermometers be obtained that provides resolution to 0.05°C?

Lab B/Lab D: What cut-offs are being used for both and used oils to determine if

another test run (3 run) is needed? How was this figure determined?
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Summary:

Prior to making any changes to current lab practices in the D445, the conference call
participants asked that these issues be presented at the next 1.-60-1 Surveillance Panel
meeting on August 25, 2004. The L-60-1 SP Chairman felt that this was the proper next
Step.

Unless the SP disagrees, the precision of the temperature thermometer for the viscosity
bath at all labs will need to be within 0.02°C and al! labs will need to conduct duplicate
viscosity tests. The SP will also need to provide guidance as to whether the
determinability of the end of test 1.-60-1 drains fall underneath a category in 17.1.1 or fall
back to 1.0% as mentioned in 12.5.1.
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Break Down Of Statistically Unacceptable Tests Due To
Pentane & Toluene Insolubles (6/01/02 to 6/01/04)

Total Operationally Valid Tests 81
Total Statistically Unacceptable Tests 11
Statistically Unacceptable Tests Due To Pentane/Toluene 3
Additional Statistically Unacceptable Tests Due To Pentane / Toluene 1
With Other Parameters

Lab | Total Operationally Total Statistically Statistically Unacceptable Statistically Unacceptable
Valid Tests Unacceptable Tests Tests Due to Tests Due to Pentane/Toluene
Pentane/Toluene With Other Parameters
A 29 3 0 0
B 24 3 0
D 28 5 3 1
Statistically Unacceptable Tests Due To Pentane/Toluene By Parameter
Pentane Tohuene Pentane & Toluene Pentane & ASL
1 0 2 i
Statistically Unacceptable Tests Due To Other Parameter No. of Tests
ACY Severe 1
ACV EWMA Precision Alarm 1
ACYV Severe and ASL. EWMA Precision Alarm 1
ACV Severe, ASL Mild, and ACV Precision Alarm 1
ASI. Severe i
ASL EWMA Precision Alarm I
Viscosity Mild 1
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