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Outline

• Issue raised with respect to Top Groove Fill data: reference oils have 

diverged in severity (09/2016)

– Parts variation was identified as the root cause

• Plots for TGF: RO809 trending down and RO811 moving up

• TGF Updated Standard deviations: 101 tests (1Y3998)

• Plots – Other parameters

• Proposed standard deviations by oil based on liner 1Y3998

• Proposed standard deviation for calculating severity adjustments
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Updating standard deviations

• Lubrizol raised an issue – see power point presentation

– Caterpillar 1N TGF Dilemma from September 2016

http://www.astmtmc.cmu.edu/ftp/docs/diesel/CAT/minutes/2016/10.07/1N%20T

GF%209_21_2016.pdf

• Next four slides will tell you that parts variation was identified as the root 

cause

• I will proceed with the analysis without excluding any data, assuming 

that parts variability is part of the test variability

• Please let me know if you have any concerns with anything and I will 

revise it 

http://www.astmtmc.cmu.edu/ftp/docs/diesel/CAT/minutes/2016/10.07/1N%20TGF%209_21_2016.pdf
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Caterpillar 1N TGF Dilemma from September 2016

Slide from Lubrizol’s presentation
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01/10/2017 CAT SP Minutes

http://www.astmtmc.cmu.edu/ftp/docs/diesel/CAT/

minutes/2017/01.10/1N%20TGF%20findings.pdf

http://www.astmtmc.cmu.edu/ftp/docs/diesel/CAT/minutes/2017/01.10/1N%20TGF%20findings.pdf
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01/10/2017 CAT SP Minutes
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• Went back to minutes and found 3/31/2017  CAT O & H Panel

Conference Minutes

– Proper recording of parts data for 1K/1N (specifying serial number, date code, 

etc and ensuring consistency between labs) 

– Proper recording of parts data will allow for future investigations as needed

– Example for liners: 

• LINERPN – “Liner part number” (Include dash, dash change level) 1Y-3998-03 

• LINERBDC – “Liner box date code” Date code on box label (14 characters) 

• LINERDC – “Liner date code” day of year - year’s last digit (Ex. 133-6) 

• LINERSN – “Sequence number” - 0-99999 

– It also includes a CAT presentation SCOTE Hardware Marking March 31, 

2017 

From CAT
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The current test database with parts data vs. 
recommended recording – please follow the recommendations

Liners - an 

example
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Plots – Top Groove Fill (TGF) original unit
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May1st 2015

TGF Overall trend: 809 trending down and 811 moving up 

TGF (after CF is applied) 

New liner was 

introduced
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05/2015

TGF by oil and Lab: 809 trending down and 811 moving up

Only Labs A, B1, D and G have data for new liners – 1Y3998

TGF (after CF is applied) 

05/2015

New liner was 

introduced

New liner was 

introduced

New liner was 

introduced
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TGF by Lab and Oil: 809 trending down and 811 moving up (current oils highlighted)
Labs are affected differently depending on the parts they get and how the test is run 

TGF (after CF is applied) 

New liner was 

introduced
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Plots – TGF (original unit) & transformed unit



Performance you can rely on. © 2020 Infineum International Limited. All Rights Reserved.

14
Infineum confidential information. 

Given in confidence to xxxxxx under agreement xxxxxxx

TGF by oil: original unit and transformed unit
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oil # of tests Mean
standard 

deviation

 809-1 57 3.154255 0.532380

 811-2 41 3.3134 0.474121

0.506358

2013/2014 – 57 tests Present – 101 tests (1Y3998)

811-1 => 3 tests

Updated Standard deviations- transformed scale; after current CF

Current target (1Y355)

Current standard deviation (1Y3998)

Updated Standard deviations: 101 tests (1Y3998)

Model: Oil
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57 tests

Previous data set (57 tests/ 1Y3998 liner) 

used for calculating current standard 

deviation – Transformed unit

Combined data set (101 tests/ 1Y3998 

liner) used for calculating proposed 

standard deviation - Transformed unit
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Plots – Other parameters
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Weighted demerits (1Y3998 liner) over time by Lab and Oil
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Top Land Heavy Carbon (1Y3998 liner) over time by Oil (transformed unit)
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Top Land Heavy Carbon (1Y3998 liner) over time by Lab and Oil

Labs: A, B1, D and G
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Average Oil Consumption g/kW-h (1Y3998 liner) over time by Lab and Oil
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IND Liner2 N Rows Mean(TTGFFNL) Std Dev(TTGFFNL)

 809-1 New 57 3.154254754 0.532380411

 811-1 New 3 2.918468 0.362926998

 811-2 New 41 3.313400415 0.474120965

IND Liner2 N Rows Mean(WDN) Std Dev(WDN)

 809-1 New 57 177.8263158 24.81789048

 811-1 New 3 276.9 32.40108023

 811-2 New 41 267.5463415 32.22211273

IND Liner2 N Rows Mean(TTLHCFNL) Std Dev(TTLHCFNL)

 809-1 New 57 0.492298246 0.789975948

 811-1 New 3 0.231 0.400103737

 811-2 New 41 0.296 0.627757238

IND Liner2 N Rows Mean(BSOC) Std Dev(BSOC)

 809-1 New 57 0.205087719 0.060122577

 811-1 New 3 0.17 0.01

 811-2 New 41 0.181707317 0.044096623

Proposed standard deviations by oil 
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Based on 101 tests on 

liner  1Y3998, updated 

to 0.5064

Proposed standard deviation for calculating 
severity adjustments

The other two parameters are based on oil 1004-1. Guidance from the SP is 

needed if there is need to update them.
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Appendices
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