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Meeting Minutes of the Technical Guidance Committee In-Person Meeting

Reply to: Patrick Lang

Hyatt Regency Downtown Houston, Texas
December 8, 2025

Scheduled Meeting Time 2:30 — 4:00 PM

Southwest Research Institute, 6220 Culebra Road San Antonio, TX 78228

Phone: 210-522-2820, patrick.lang@swri.org

The meeting was called to order at 2:30 PM by Chairman Pat Lang.

Agenda:

The meeting agenda can be found as attachment #1.

Membership Review:

The attendance list can be found as attachment #2.


mailto:patrick.lang@swri.org

Review and Acceptance of Minutes:

The minutes from the June 23, 2025 meeting in Kansas City had not been posted yet at the time of this
meeting.

Action Item List:

The action item list was reviewed; see Attachment #3 for more details.

Fuels Task Force:

Pat Lang reported that there has been no activity in the fuels task force this period. All of the action items
have been completed. If there are any new items to be added, please contact Mike Lochte at SwRI or the
TGC chairman.

Rating Task Force:

Bob Campbell provided the rating task force update; the full report can be found as Attachment #4.

* No action on the deposit side since spring workshop
* Reported details during June ASTM
* Gears
— New rating aid developed and in deployment
e Specific to Gleason gears
*  Circulated within rater community and during L-test panel meetings last month
*  Will be used during Jan workshop
¢ Group will move to 0.5 (from 1.0) increment ratings
*  More granularity = better precision
* Jan workshop will be “trial run” for Deposit-type calibration workshop
— Hopefully transition away from current RCMS
* Standardize with Deposit format
*  Next full workshop may be moved from the normal spring timeframe to early fall.

A question was asked on how people that are not associated directly with a lab can get rating training.
Some background here is that the normal rating workshops have been very strict on the fact that the
workshop is not a training session. In the past people without rating experience were showing up to the
workshops looking for training and this hindered the progress of the workshop. The annual workshop is
solely for calibrating the mainstream lab raters.

AL Lopez suggested the TMC provide a rater training service. Jeff Clark stated that the TMC is willing to
facilitate training but in the past they have tried to do this with the field raters and there was not enough
people in attendance to justify it. The suggestion was made that anyone looking for rating training should
contact one of the labs with calibrated raters and contract them for training.

Bob reported that VH oil screen clogging (OSC) will continue to be an item of review in the workshops.



Statistics Topics:

No stats topics were discussed during this meeting.
Old Business:

Test Out-of-Control Document

Pat Lang reported that the “Out-of-Control” document review task force did not meet this period.
New Business:

VH Oil Screen Digital Rating:

Phil Scinto presented a study done at Lubrizol where they compared human eye ratings of VH oil screens
to image-based ratings using Convolutional Neural Network (CNN) for the analysis. The data set used for
the analysis was a combination of 12 raters rating 10 oil screen photos at a rater workshop, raters at the
Wickliffe lab rating 210 physical screens and rating images of those same 210 screens. The results of the
experiment showed that CNN does well in the low (0-20) and high (80-100) range of the sludge ratings.
One of the challenges is that the sludge rating is not a discrete value. If it were, the performance of CNN
would improve greatly. A bigger and more diverse dataset is needed to take this to the next level.

There is no immediate plan at this point to do anything further with this image analysis approach to VH
OSC rating. Lubrizol just wanted to bring this work to the attention of the panel since variability in this
rating has been discussed extensively within the rating task force. This method could potentially be
something to consider in the future to improve the rating precision. A comprehensive presentation of the
work can be found as attachment #5.

There was some more general discussions around OSC rating during this presentation. Steven Kirby of GM
stated that oil screen clogging is an important item for OEMs. Jason Bowden commented that there is a
disconnect with this rating in that 100% screen clogging doesn’t mean the engine is starving for oil. Labs
have confirmed that tests that have a 100% OSC rating at EOT do not exhibit oil pressure loss or drop
during the test. Another distinction on OSC rating is whether the clogging is the result of sludge or debris
and can the algorithm in a digital rating system decipher them.

Surveillance Panel Chair Handbook

Mike Deegan commented that he feels it would be beneficial to offer a training session on the use of the
Surveillance Panel Chairman Handbook. There are a lot of new people in the industry, and a training
session could be very helpful in educating new people. The TGC chair will look for opportunities to offer a
training session.

An additional discussion took place on the dissemination of the handbook to groups outside of the engine
testing areas. YongLi McFarland commented that she doesn’t think a lot of the bench test people are
participating in the TGC activities and it may be due to lack of awareness. Additionally, she doesn’t think
that the surveillance panel chairs have thoroughly made their panel members aware of the handbook and
where to find it.



The action item on this comment is that the TGC chair will ensure that the dissemination of any
information includes all groups and will encourage the surveillance panel chairs to keep their panels up to
date on the TGC activities.

The meeting adjourned at 3:00 PM

Next Meeting:

The next meeting will be at the call of the chairman.
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AGENDA

ASTM Technical Guidance Committee Meeting
Patrick Lang — Chairman
Monday December 8, 2025 — 1:30 PM
Hyatt Regency Downtown Houston
Meeting Room: Sandalwood-Fourth Level

Attendance

Chairman’s Comments

Meeting Minutes

3.1.

June 23, 2025, meeting minutes (Kansas City).

Review Action Item List (Pat Lang)

Fuels Task Force Update

5.1.

No Activity during this period (all action items have been addressed).

Rating Task Force Update (Bob Campbell)

Stats Topics

7.1,

No new items for this reporting period.

Old Business

8.1.

Update on the review of “Out-of-Control” document (Pat Lang).

New Business

9.1.
9.2.

Digital Ratings (Phil Scinto).
Updates to Surveillance Panel Chairman Handbook/new topics/training.

Next Meeting: To be determined

Adjournment
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Technical Guidance Committee----Voting Membership List /02 — 8 "")5

PHONE NUMBER

NAME COMPANY AND ADDRESS E-MAIL ADDRESS

Lynsie Delp Caterpillar, Inc. Phone: (309) 494-1311

QEM/Test Developer Old Galeena Road e-mail: delplr@cat.com
Building H3000
Mossville, IL 61552-3000

Mike Cabaj Detroit Diesel/Daimfer Truck NA Phone:

OEM/Test Developer 13400 Outer Drive West e-mail: michael.cabaj@daimlertruck.com
Detroit, Ml 48239

Don Bell Afton Chemical Corporation Phone: {804)-788-6332

OsCT 500 Spring Street e-mail: don.bell@aftonchemical.com
PO Box 2158
Richmond, VA 23218-2158

Mike Birke Southwest Research Institute Phone: {210} 522-5310

Elastomer Compatability 6220 Culebra Road e-mail: mike.birke@swri.org

(EQEC), LDEOC San Antonio, TX 78228-0510

William Buscher, Il Intertek Automotive Research Phone:

Sequence IVA/IVB 5404 Bandera Road

San Antonio, TX 78238-1933

e-magil:

Dawit-Brase Andew S [Infineum USA, LP. Phone:

Mack/Volvo § 1900 East Linden Ave., e-mail: dayde-baass @infineum.com
Linden, NJ 07036-0735 andew. Smith

Tim Cushing GM Powertrain Phone: (248) 881-3518

OEM/Test Developer 823 Joslyn Road e-mail: timothy.cushing@gm.com
Engine Engineering Building
Pontiac, M1 48340-2920

Bridget Brassell The Lubrizol Corporation Phone:

TEOST 33C, MHT SP Chalr 29400 Lakeland Blvd. e-mail: bridget.brassell@lubrizol.com
Wickliffe, OH 44092-2298

leff Clark ASTM Test Monitoring Center Phone: {412) 365-1030

TMC Administrator 203 Armstrong Drive e-mail: Jac@astmtmec.org,.4
Freeport, PA 16229

Maddie Delllinger BG Products, inc Phone: 316-303-8435

ROBO SP Chair Wichita, KS 67213 e-mail: mdillenger@bgprod.com

Amy Ross Valveline— ’D e Phone: 859-357-3523

Volatility, D5800/D6417 LexmEtomKY-46569 e-mail: asry-Toss@vatvotineglobal-com-
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Technical Guidance Committee----Voting Membership List

NAME

COMPANY AND ADDRESS

PHONE NUMBER
E-MAIL ADDRESS

Karina Gil

HT Foam, Scanning Brookfield,

Sulfated Ash

Intertelc Automotive Research
5404 Bandera Road
San Antonio, TX 78238-1933

Phone:
e-mail: karina.gil@intertek.com

Jacob Goodale
Caterpillar SP Chair

Infineum USA, L.P.
1900 East Linden Ave,
Linden, NJ 07036-0735

Phone: {512) 695-8026
e-mall: Jacob.Goodale@infineum.com

Robert Slocum
DD-13 SP Chair

¥

e L{ )
Sege /o

The Lubrizol Corporation
29400 Lakeland Blvd.

|Wickliffe, OH 44092-2298

Phone:
e-mail: robert.slocum@Ilubrizol.com

Josh Ward
Cummins SP Chair

A2

Intertek Automotive Research
5404 Bandera Road
San Antonio, TX 78238-1933

Phone:
e-mail: josh.ward@intertek.com

Patrick Lang

Southwest Research Institute

Phone: {210) 522-2820

Sequence VIl 6220 Culebra Road e-mail: plang@swri.org
San Antonio, TX 78228-0510
Venkat Deshpande Toyota Motor North America Phone: {734)995-0121

OEM/Test Developer

\p /V(“)” ]

1555 Woodridge Ave.
Ann Arbor, M1 48105

e-mail: venkat.deshpande@toyota.com

YonglLi McFarland”
DG2,.B0.07 Chair, OFT/EOWT
SP Chair 7§ {|

Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78228-0510

Phone: (210) 522-2715
e-mail: yongli.mcfarland@swri.org

Tony Catanelé_l
Seq. VIE/VIE

The Lubrizol Corporation
29400 Lakeland Blvd.
Wickliffe, OH 44092-2298

Phone: (440} 347-1112
e-mail: tony.catanese@lubrizol.com

Jared Cavaliere

Southwest Research Institute

Phone: (210} 522-2430

CBT, HTCBT 6220 Culebra Road e-mail: jared.cavaliere@swri.org
San Antonio, TX 78238-1933
J o
Al Lopez " lintertek Automotive Research Phone:
Sequence X 5404 Bandera Road e-mail: al.lopez@intertek.com

San Antonio, TX 78238-1533

Joe Anthony
Sequence VH SP Chair

Infineum USA, L.P,
San Antonig, TX

Phone: {210)-612-9885
' h.anthony@infineum.com

Mike Deegan
OEM/Test Developer

FCSD/SEQ Lubricant Technical Specialist
1800 Fairlane Drive
Allen Park, M| 48101

.
Pho é (313)805 3942

e- ma|l mdeegan@ford,
27 2&/
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Technical Guidance Committee----Voting Membership List

NAME

COMPANY AND ADDRESS

PHONE NUMBER
E-MAIL ADDRESS

Anthony Lange
L-33-1

Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78238-1933

Phone:
e-mail:

anthony.lange@swri.org

Rebert Stockwell

Chevron Oronite Company, LLC

Phone:

(210) 232-3188

RFWT/IIH 4502 Centerview Drive, Suite 210 e-mail: robert.stockwell@chevron.com
San Antonio, TX 78228

Haiying Tang Stellantis Phone: {248) 512-0593

Test Developer/OEM , M1 e-mail: haiying.tang@stellantis.com

lessica Hawkins Intertek Automotive Research Phone: 210-523-4683

BRT 5404 Bandera Road e-mail: jessica.villarreal@intertek.com
San Antonio, TX 78238-1533

Shawn Whitacre Chevron Lubricants Phone: 510-242-3557

HDEOCP Chair 100Chevron Way e-mail: ShawnWhitacre@chevron.com
Richmond, CA 94802

Matt Sangpeal Afton Chemical Corporation

L-42 500 Spring Street
PO Box 2158
Richmond, VA 23218-2158

Khaled Rais SwRl

Sequence X 6220 Culbera Road
San Antonio, TX

Caroline Louis SwRI

HTCT 6220 Culbera Road
San Antonio, TX

Nick Schaup The Lubrizol Corporation

1-37/L-37-1/L-60-1 29400 Lakeland Blvd.
Wickliffe, OH 44092-2298

Patrick Holmes Volvo/Mack Phone: (717) 658-8007

OEM/Test Developer e-mail: patrick.holmes@volvo.com

!
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Technical Guidance Committee----Frequent Guests

NAME

COMPANY AND ADDRESS

PHONE NUMBER
E-MAIL ADDRESS

Matthew Bowden

OH Technologies
PO Box 5039
Mentor, OH 44061-5039

Phone: {440) 354-7007 x101
e-mail: mjbowden@ohtech.com

Jason Bowden

OH Technologies
PO Box 5039
Mentor, OH 44061-5039

Phone: (440f 354-7007 x101
il: jhbowden@ohtech.com

J—

Bob Campbell

Afton

¢

e-mail: bob.campbeli@afton.com

Ryan Denton

Cummins, Inc.

¥

e-mail: ryan.denton@cummins.com

Joe Franklin

Intertek Automotive Research
5404 Bandera Road
San Antonio, TX 78238-1933

Phone: {210) 523-4671
e-mail: joe.f@k' @intertek.com

Michael Lochte

Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78228-0510

QI}%: (210) 522-5430
-mail: mlochte@swri.org

Steve Marty

Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78228-0510

Phone: (210) 522-5929
e-mail; smarty@swri.org

Chris Taylor

PSL Services
P.O. Box 281
Sutherland Springs, TX 78161

Phone:

e-mail:
pslservicesinc@gmail.com@vpracingfuels.
com

George Szappanos Lubrizol Phone;
, e-mail: george.szappanos@I|ubrizol.com
Laura Birnbaumer Oronite Phone:

r

e-mail: labf@chgvron.com

Sean Moyer Test Monitoring Center Phone:
, e-mail:
General Motors Phone:

Stephen Kirby

2

e-mail: stephen.kirby@gm.com
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COMPANY AND ADDRESS

PHONE NUMBER
E-MAIL ADDRESS
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Technical Guidance Committee----
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Technical Guidance Committee (TGC)

Action Items List Status as of 12-8-25:

1. Action Item — TGC to review the current document for “out of control”
tests.

- In process

2. Action Item — TGC to work on generating test procedure wording that
would address the handling of testing anomalies.

- Open

A3-1
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Rater Task Force Update to TGC
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Since last time.....

/2 Deposit Workshop

~ No action since Spring workshop
» Reported during June ASTM

/7 Gear Rating
~ Lots of work this year

2 Afton
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Gear Ratings

7/ New rating aid developed and in deployment
- Specific to Gleason gears

~ Circulated within rater community and during L-test panel
meetings last month

~ Will be used during Jan workshop

~ Group will move to 0.5 (from 1.0) increment ratings
» More granularity = better precision

7 Jan workshop will be “trial run” for Deposit-type calibration
workshop

~ Hopeful transition away from current RCMS
» Standardize with Deposit format

CCCCCCCC
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Next Meetings....

/2 Teams call scheduled 1/7/2026, 1pm EST

~ Gear group discussion regarding new format
~ Discuss deposit workshop calendar

#/ Current discussions to move to late Summer/early Fall
~ Date undetermined

CCCCCCCC
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Manual 20 Info

Contact Information for TMC Manuals 20 & 21 and other rating
scales and aids :

Yvonnie Reese

ASTM International

100 Barr Harbor Drive

West Conshohocken, PA 19428
phone: (610) 832-9570

fax: (610) 834-7078

email: yreese@astm.org

2 Afton
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A Case Study in Image Analysis
VH O1l Screen Sludge

ASTM TGC Meeting
Monday, December 8, 2025
Houston, TX

Based on the work of Quinn Frank, Anja Zgodic and Hongjing Mao
Lubrizol

Imagined for Life. Enabled by Science. ™ A5'1
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Agenda

 Background on oil screen sludge metric
* Project Problem Statement and Objectives
* Sources of Sequence VH Data

e Methods

— Convolutionalneuralnetworks
* Image processing
* Data augmentation

* Regression

e Results

e Discussion

Lubrizol A5-2
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Background

* How do we measure Oil Screen Clogging?

— In the engine disassembly, technicians find the oil 'pick-up tube'

Oil Pick-Up Tube
Source: ASTM D2658

— On the pick-up tube, there is thethat stops large particles from getting into the oil pump

Lubrizol A5-3
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Background

* How do we measure Oil Screen Clogging?

— The screen aims to prevent solids and viscous
residue in the engine oil from reaching the oil pump

— At EOT, the screen is removed from the engine and
hung to allow excess engine oil to drain off for 4-8
hours

— After 4-8 hours, a rater assesses the percentage of
the screen area that is totally obscured

— Debris: bits of metal or other non-oil substance

— Sludge: dark-colored substance stuck to top of wire
screen

Lubrizol A54
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Background

* In-person inspection yields oil screen sludge area coverage rating in [0%, 100%]

* Procedure for report: also take photo of screen (+ other parts) under standard conditions

— Supposed to happen within 8 hours of manualrating, but often takes longer

Lubrizol A5-5
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Problem Statement

* Between-rater variability is an important consideration for VH oil screen sludge rating
1. Manualrating 1s imprecise and subjective (what does “totally obscured” mean?)

2. Difference between in-person and digitalratings adds additional variability

Lubrizol A5-6
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Objectives

1. Compare in-person ratings to image-based ratings
2. Leverage existing image data and rater scores

3. Assess possibility of determining oil screen sludge from images
a) Compare method error to between-rater variability
b) Evaluate bias of image-based prediction

c) Evaluate variance arising from different photo conditions

Lubrizol A5-7
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Data Sources of Sequence VH Test Results

ASTM TMC workshop: 12 raters rated 10 screen images for Sequence VH oil
screen sludge (ULTIMATE TEST DATASET)

Wickliffe Lab: we have 1 rating for 210 physical screens for Sequence VH oil
screen sludge (raters have changed over past 10 years)

e Experiment: had 2 raters, rate the images ofthe 210 screens above

Lubrizol A5-8
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Data Sources of Sequence VH Test Results 00
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Lubrizol A5-9
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Methods - Overview

* Objectives - Reminders
1. Compare in-person ratings to image-based ratings

2. leverage existing image data and rater scores

3. Propose possible process for determining oil screen sludge from images

* Analysis - Approach

— Convolutionalneuralnetwork (CNN) to predict oil screen sludge rating based on image,

accounting for physical screen vs. scr° eg

 Data:image, rating type (physical or image), rating

Lubrizol A5-10
—_— © 2025 The Lubrizol Corporation. All rights reserved.
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Methods — Convolutional Neural Network

 First need to process images to eliminate additionalnoise

* Want CNN to predict oil screen sludge [0%, 100%] based on a processed image

— Need to establish a single “ground truth” rating from our data

 For efficiency, we use a pre-trained model (ResNet-18)
— Fine-tune using our internal dataset 9 e

— Generate synthetic data to augment our images and improve model training

 Evaluate using our ASTM dataset a, which has a completely different origin

Lubrizol AB-11

© 2025 The Lubrizol Corporation. All rights reserved.
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Methods — CNN —Image Processing

* Images for ee scraped from internalreports
— Algorithm identified circular screen from engine parts photos

— Used heuristic to isolate the mner screen (rim not relevant for ratings)

« Keychallenges

— Lighting, camera angle, and environmental conditions vary across images
— Different image resolutions (different cameras)

— Oilscreen sludge 1s very reflective and has texture/volume — Difficult to gauge from images

Lubrizol A5-12
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Methods — CNN — Rating Combiation

e CNN loss function requires a single number as our “ground truth”
* Need to combine 210 Lubrizol image ratings across the three raters e e

* Opted touse median between the three raters

— Reminder: 1 rating based on physical screen, 2 ratings based on images (taken some time later)
« When the 3 diverged, physicalrater was usually the outlier

o Did the screen look very different or were there data entry errors?

— Median is biased more towards the image raters, since there are twice as many

e CNNonlyseesthe images,so we 'favor' image raters when there is strong disagreement

Lubrizol A5-13
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Methods — CNN — Weighting

 Incorporate rating type (physical vs. image) via weighting scheme

— Assumption: screen photos taken around end of test time are closer to physical version

* Ifthe screen sits for a while, oil screen sludge will move

— We weigh images based on time elapsed

* Longertime elapsed — lower weight

* Weighting scheme
— Calculate elapsed time =photo time - end of test (hours)
— Applyreverse min-max normalization to elapsed time, assign weights linearly
* Shortest time (24 hours): weight =1
* Longesttime (12 days): weight =0.1

 Iftimestamps were missing, assigned weight =0.5

Lubrizol A5-14
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Methods — CNN — Data Augmentation

At an ASTM TMC workshop, 12 raters rated 10 screen images for Sequence VH
oil screen sludge

screen sludge

e At Lubrizol, we have 1 rating for 210 physical screens for Sequence VH oil

e At Lubrizol, 2 additionalraters rated images of the 210 screens above

Augment e and eby applying distortions/transformations to the 210

images

 Fach distorted/transformed image retains the rater scores and weight of its
original

Lubrizol AS-15
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Methods — CNN — Data Augmentation

We augment the dataset by applying distortions/transformations to the 210 images e
- Rotate between -45 and +45 degrees (100%)
- Reflect across x-axis (50%)
- Reflect across y-axis (50%)
- Randomly crop up to 15% from each edge, then pad to return to original size (66%)

- Acts like a random translation away from the center

Grid Distortion: add local disturbances via non-rigid deformation of grid points (50%)

Randomly modify color properties (50%)

- Brightness £50%; Contrast £30%; Saturation £30%; Hue £10%
Contrast-Limited Adaptive Histogram Equalization (CLAHE) to improve local contrast further (33%)

All transformations applied sequentially, with given probabilities, and can stack

- Process was applied 10 times for each original image

Lubrizol A5-16
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Methods — CNN — Data Augmentation

* Augmented images:

Lubrizol A5-17
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Methods — Convolutional Neural Networks

e Split the augmented data into training and validation sets for 5-fold cross-validation e
— Rating distribution is balanced across the traming folds

— Transformed images go in the same fold as their original image

* Initialized model weights (coefficients) from pre-trained ResNet-18 model
— Feed in our processed training images
— Use a weighted Mean Squared Error (MSE) loss to move output towards our combined response

— Pre-trained models speed up this training process by starting closer to a local optimum

 Evaluated with independent separate test set G
— 10 screen images from ASTM TMC workshop

Lubrizol A5-18
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Results

Lubrizol
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Results — Descriptive (Digital Ratings Typically Higher)
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Results — Descriptive (Workshop Ratings)
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Results - CNN

e ModelPerformance: Predicted vs. Actual oil screen sludge ratings on Validation Set e
e Root MSE Validation (RMSE, across folds): 10.9

 Better performance in ends ofrating range
Origmal Images Only
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Results - CNN

e ModelPerformance: Predicted vs. Actual oil screen sludge ratings on the Testing Set 6

* ModelPredictions tend to be higher

* 6/10 predictions were within range ofactualratings of photos from the 12 raters

Lubrizol
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Predicted

Results - CNN

 Ifwe discretize predictions, model performance improves drastically

 Validation Set,210*11 images (augmented) o, overall accuracy: 87.8%
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Results - CNN

 Ifwe discretize predictions, model performance improves drastically
e Test Set, 10 images a

. . 0 Q1 :
Overall accuracy: 100%, Precision, Recall, F1: 1 180-100]
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Predicted
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Results - CNN

Comparison of Variability for Validation Data
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Results - Summary

e Variability in the test AND ratings hinders us in determining the TRUE Oil Screen Sludge
— What is the true OSC? We maynever know

* CNN has low prediction variance but higher prediction bias against ‘truth’

— Tends to predict higher oil screen sludge in this example
* CNN does better in lower [0-20] and higher [80-100] ends of the rating range
 Ifwe treat oil screen sludge as discrete value, CNN performance improves greatly

e (Can we develop an automatic, digitalapproach that improves precision?
— Need a bigger, more diverse dataset of ‘truth’
* But CNN s a start in solving the problem ofhigh between-rater variability

* Ifoilscreen sludge is discrete, CNN is a good alternative to in-person rating

o Modeldistinguishes “good” and “bad” well and is robust to photography conditions

Lubrizol A5-27
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Possible Next Steps

 First,answer the question

— Is OSCa viable and meaningful parameter? Are we reading ‘too much’into OSCresults below 807?
* Confirm ‘acceptable’bias between actual and digitalratings based on consensus

e Assemble a ‘truth’ dataset that is diverse, broad and deep
— Consensus rating on digital photos ranging from 0 to 100 in OSC (both actualand digital)

— Testresults from at least 4 organizations

— Divide the dataset into training and test with at least 200 test results in each

e (Generate the modeland test

Lubrizol A5-28
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Disclaimer

The Lubrizol Corporation (“Lubrizol”) hopes that you have found the information provided helpful, but you are cautioned that
this material, including any prototype formulas, is for informational purposes only and you are solely responsible for making
your own assessment of appropriate use ofthe information. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAWS,
LUBRIZOL MAKES NO REPRESENTATIONS, GUARANTEES, OR WARRANTIES (WHETHER EXPRESS, IMPLIED, STATUTORY, OR
OTHERWISE), INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR
REGARDING THE COMPLETENESS, ACCURACY, OR TIMELINESS OF ANY INFORMATION. Lubrizol does not guarantee how the
materials referenced herein will perform in combination with other substances, in any methods, conditions, or processes,
with any equipment, or in non-laboratory environments. BEFORE COMMERCIALIZATION OF ANY PRODUCT CONTAINING THESE
MATERIALS, YOU SHOULD THOROUGHLY TEST SUCH PRODUCT, INCLUDING HOW THE PRODUCT IS PACKAGED, TO DETERMINE
ITS PERFORMANCE, EFFICACY, AND SAFETY. You are solely responsible for the performance, efficacy,and safety ofany
products you manufacture. Lubrizol shallnot be liable,and you shallassume allrisk and responsibility for,any use or
handling ofany material. Any claims may not be approved in all jurisdictions. Any entity making claims related to these
products is responsible for complying with locallaws and regulations. Nothing contained herein is to be considered as
permission, recommendation, or inducement to practice any patented invention without permission of the patent owner, and
it is your sole responsibility to determine ifany issues related to patent infringement ofany component or combination of
components relating to the information provided exists. You acknowledge and agree that you are using the information
provided herein at your own risk. [f you are dissatisfied with the information provided by Lubrizol, your exclusive remedy
shallbe to not use the information.
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