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As the host, I have not in the past and will not in the future record any ASTM meeting and there are no “authorized persons” that may record an ASTM 
meeting.  As a reminder to everyone the recording of ASTM meetings is prohibited. 
 
1.0) Attendance 

The teleconference meeting attendance is attached. 
 

 
2.0) Approval of minutes   

3.1) Minutes from 05/04/2017 WebEx Conference Meeting 
The minutes were approved without dissent. 
 
 

3.0) IIIH Action Items 
3.1) Calibration motion: 
IIIH Dealer Engine to FCA Engine Transition – wording provided by Addison Schweitzer 

“At the Sequence III meeting on 4/13 the panel discussed the number of remaining dealer engines in the 
industry that would result in shortened reference intervals as they become depleted. IAR is requesting 
that the remaining runs on the calibration interval for any stand calibrated on dealer engines be granted 
as an extension once the stand is calibrated on the FCA engines. For example, a stand that has 
completed 6 candidate runs would be granted an extension of 9 candidate runs in addition to the 
standard 15 candidate runs once a calibration was obtained on the FCA engine. This motion is also 
intended to capture remaining time with respect to the calibration expiration date as part of the 
extension. Due to the concern associated with having to perform early reference tests while 
transitioning to the FCA engines, IAR proposes the following:” 
 
MOTION: 

IAR motions that any test stand which has or will reference early on FCA engines as requested 
by the surveillance panel be allowed to carry over any unused candidate runs and candidate 
time of the dealer engine reference period, to the first reference period on FCA 
engines.                
Seconded by: Ed Altman 

 
 The motion carried 12-0-3.  
 
 
3.2) BOI/VGRA matrix request.  Stockwell – update  
The BOI/VGRA task force is not comfortable moving forward with the BOI/VGRA matrix until we have separation 
between the reference oils again.  We need to discuss how best to do this. This leads to the Batch 4 pistons 
severity discussion that follows in section 3.3. 
 
 
3.3) Severity on batch 4 Pistons  Tang / Statistics - update 
At the previous meeting the stats group was asked to examine possible ways to statistically handle the severity 
issues on Batch 4 pistons. Jo Martinez and Martin Chadwick presented the analysis, attached. Two options were 
presented (slides 28 and 29). The stats group was unable to reach consensus on a best way forward. 
 



Seq III Con Rods 
20170419.pdf

During discussion, several options were considered. Actions/Motions coming out of the discussion were as 
follows: 
 
ACTION:  Lab severity task force to reconvene (to be led by Jason Bowden).  
ACTION:  Surveillance Panel to meet on June 1 to review task force recommendations. 
ACTION:  Ring gap data to be gathered, Ed Altman will coordinate. 
MOTION: Add top/bottom combustion ring gaps to IIIH/A/B report forms (Altman, Schweitzer). Passed 
without objection. TMC will start the process of revising the report packages. 
ACTION:  Stats group asked to present pooled standard deviations for Batch 4 piston test results 
ACTION:  Robert Stockwell to send broadcast notice of possible LTMS change as presented in stats analysis (to 
meet 2 week notice requirement). 
 
 
3.4) Sequence IIIF/G parts reuse cleaning.  Schweitzer 
Addison Schweitzer presented the attached document on conrod re-use and then motioned, Pat Lang seconded, 
as follows: 
 

MOTION: 
IAR recommends the Sequence III Surveillance Panel to approve that any connecting  rod/connecting 
rod bushing that does not show excessive wear or deformation, meets the Fit‐in‐Rod clearance 
specification (0.0003 – 0.0009 in), and has been cleaned following the ultrasonic cleaning guidelines 
outlined in section 9.5 of the IIIF/G test procedure be allowed for re‐use in the IIIIF/G test type 
following a successful reference test with the effective date of 5/18/2017. 

 
The motion passed without objection. 

 
 

4.0) Next Meeting  
Scheduled for June 2, 2017 

 
 
5.0) Meeting Adjourned  

At 10:52 a.m. CDT. 
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Summary 


3 


 The following options are available to adjust PVIS, 
WPD and MRV for BC4 pistons: 


 Option 1: Apply Multiplicative ICF 
 Option 2: Use LTMS Severity Adjustment 
 
 Statistics Group did not reach consensus as to what 


option to recommend 







Data 
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 28 BC2 Pistons (Precision Matrix) 
 22 BC2 Pistons (Post Precision Matrix) 
 22 BC3 Pistons 
 19 BC4 Pistons 
 11 Dealer Engines 
 8 FCA Engines 


 
Note: These n-sizes are true for PVIS and WPD. Slightly smaller n-sizes for MRV due to 
MRV temp at -35C or no data.  







Option 1:  Multiplicative ICF 
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 Multiply the following Ratios to unadjusted results 
 PVIS: BC4 ICF = 1.21 
 WPD: BC4 ICF = 0.93 
 MRV: BC4 ICF = 1.05 


 Use the new standard deviations for LTMS  


Note: Oil standard deviations are calculated from the residuals of the Model = Oil, 
Piston Batch(2PM, 2PPM, 3, 4_ICF) and SA s is the RMSE from the same model. 


LnPVIS WPD LnMRV LnPVIS WPD LnMRV
434-2 0.6761 0.56 0.5755 0.4310 0.70 0.5220
436 0.3721 0.39 0.2648 0.3138 0.28 0.2423


438-1 0.7783 0.37 0.8066 0.9558 0.43 0.9132
SA s 0.6488 0.47 0.5957 0.4641 0.47 0.4725


New Adjusted BC4 Current
Oil s







Ratios for Multiplicative ICF 
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 Use Severity Adjusted Results of BC2 Post Matrix and BC4 
Pistons 


 Calculate the average Ratio = Target/SAd Result  
 







Option 2:  LTMS Severity Adjustment 
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 Use the new standard deviations for LTMS  
 
 
 
 
 


 Reset EWMA chart if level 2 ei alarm is tripped 
 


Note: Oil standard deviations are calculated from the residuals of the Model = Oil, 
Piston Batch(2PM, 2PPM, 3, 4) and SA s is the RMSE from the same model. 


LnPVIS WPD LnMRV LnPVIS WPD LnMRV
434-2 0.6374 0.57 0.5704 0.4310 0.70 0.5220
436 0.3750 0.40 0.2666 0.3138 0.28 0.2423


438-1 0.7765 0.37 0.8053 0.9558 0.43 0.9132
SA s 0.6332 0.47 0.5934 0.4641 0.47 0.4725


Oil s
New Unadjusted BC4 Current







IIIH LTMS 
 The IIIH PM data found that stands within a lab have significantly 


different severity bias. 
 Knowing that it is also expected that stands could shift differently 


when a process change is introduced. 
 The LTMS was designed with that in mind by including the level 2 


ei limits. 
 When using the LTMS as intended and updating standard 


deviations as recommended the current system requires stands 
that are producing data in ranges that are suspect to produce 
additional data to ensure severity is in a range that can be 
interpreted as expected or stop producing candidate results with 
no additional risk to the lab. 







IIIH LTMS 
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 The current LTMS was designed to acknowledge that 
severity adjustment entities (stand in the IIIH) do not always 
run at the same severity levels but we can adjust candidate 
results appropriately  if they are running in a range where 
reference results can be interpreted meaningfully (Zi limits), 
differences between entities are not excessive (Zi limits), and 
entities produce results consistent with the variability of the 
method (ei limits). 


 What does that mean in the current situation? 







Limits Explained 
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 Zi Limits (IIIH = +/- 1.8) 
 Ensure stands run in a range where results can still be interpreted. 
 LTMS calculations still work in a similar fashion 
 Measured results still perform in a similar fashion 
 Ensure stands run in a range where comparisons are still meaningful between 


them. 


 Ei Limits (IIIH Level 2 = +/- 1.734, Level 3 = +/- 2.066) 
 Ensure stands are running within the expected repeatability of the 


method. An alarm indicates a shift in severity may have occurred and 
more data is needed to confirm. 


 Level 3 is used when no changes are expected. Stand is assumed to be 
consistent. 


 Level 2 is used when changes occur that could impact test severity. 
Assumption of consistency no longer applies. 


 







PVIS Adjusted  


11 x FCA Engines 







PVIS Adjusted Yi 


12 x FCA Engines 







PVIS Adjusted LSMeans 
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Oil Target 4 4_ICF 4_SAs Target 4 4_ICF 4_SAs
434-2 4.7191 3.6811 4.4542 4.6479 112.07 39.69 85.98 104.36
436 3.3289 3.1054 3.7575 3.4760 27.91 22.32 42.84 32.33
438-1 3.9754 3.2801 3.9689 3.6686 53.27 26.58 52.93 39.20


LnPVIS PVIS







Impact of 1.21 Factor to PVIS 
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IIIH CF 
 Adopting a correction factor does not change the range the 


test is operating in.  It only move the average of all results 
closer to the expected targets.  This can be useful if the test is 
operating in a range where discrimination is consistent with 
expectation but detrimental if it is not. 


Example from A1 BC4 Runs Result needed to Adjsut to to 150% PVIS 


TESTKEY IND PVIS VAL 
PVIS Yi 


Original s 
PVIS Yi 
New s 


PVIS w CF 
Yi 


Using original 
SA Using New s SA 


Using New s SA 
and New Chart 


Using CF and 
SA from CF 


Results 


125277-IIIH 434-2 14.7 OC -4.713 -3.184 -2.170 Lv3 ei Alarm Lv3 ei Alarm Lv3 ei Alarm 34.0 


125279-IIIH 436 14.8 AC -2.021 -1.700 -0.184 85.2 63.5 Zi Alarm 39.1 







Are PVIS Zi Limits Meaningful? 
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PVIS Zi Limits 
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 At ~15% PVIS or ~1.6 s mild of target the ranking of 436 
and 438-1 switch. 
 This indicates the LTMS calculations begin to become suspect 


when PVIS performance is consistently 15% or less. 


 Distribution of Yi results by oil indicates LTMS calculations 
begin to perform differently well beyond the target for 434-2 
and 438-1. 


IND N Size Yi < -1.800 Yi > 1.800 


436 28 2 2 


434-2 34 6 0 


438-1 29 0 5 







WPD Adjusted 


18 x FCA Engines 







WPD Adjusted Yi 


19 x FCA Engines 







WPD Adjusted LSMeans 
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Oil Target 4 4_ICF 4_SAs
434-2 4.16 4.89 4.31 4.45
436 4.63 4.77 4.54 4.68
438-1 3.66 3.78 3.44 3.69







Impact of 0.93 Factor to WPD 
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Are WPD Zi Limits Meaningful? 
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WPD Zi Limits 
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 At ~2.7 merits or ~2.6 s severe of target the ranking of 434-
2 and 438-1 switch. At ~5.7 merits or ~2.7 s mild of target 
the ranking of 434-2 and 436 switch. 
 This indicates the LTMS calculations begin to become suspect 


when WPD performance is consistently outside 2.7 – 5.7 
merits. 


 Distribution of Yi results by oil for WPD is more consistent 
than PVIS but still indicates a possibility that oils are more 
likely to produce unusual results at different severity levels. 
 


IND N Size Yi < -1.800 Yi > 1.800 


436 28 0 2 


434-2 34 1 3 


438-1 29 3 1 







MRV Adjusted 


24 x FCA Engines 







MRV Adjusted Yi 


25 x FCA Engines 







MRV Adjusted LSMeans 
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Target 4 4_ICF 4_SAs Target 4 4_ICF 4_SAs
434-2 11.1107 10.3914 10.9110 10.9956 66883 32579 54774 59613
436 9.7854 9.6597 10.1427 9.9912 17772 15674 25406 21834
438-1 9.8189 8.9879 9.4373 9.4719 18378 8006 12548 12990


LnMRV MRV
Oil







Impact of 1.05 Factor to MRV 
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Suggestion for Option 1 
 Adopt new standard deviations for LTMS. 
 To ensure the correct Zi and ei values are calculated recalculate all 


historical results with new standard deviations for the purpose of 
judging current references only (no past decisions impacted) on a 
selected effective date. 


 Evaluate calibration status and severity adjustment on each stand 
after applying multiplicative ICF.  


 Consider suspending calibration for stands that calibrated on one 
run where it was 436 until they run 434-2 or 438-1. If the result is 
acceptable using level 3 ei limits return the lost reference runs and 
time on future references.  If it is not restart the stand charts with 
BC4 runs only. 
 Suggest TMC avoid 436 as the first oil issued when test changes are 


suspected. 
 







Suggestion for Option 2 
 Adopt new standard deviations for LTMS. 
 To ensure the correct Zi and ei values are calculated recalculate all 


historical results with new standard deviations for the purpose of 
judging current references only (no past decisions impacted) on a 
selected effective date. 


 Stands that trip a level 2 ei alarm on the first BC4 piston run will have 
the stand charts reset to include BC4 data only as there is evidence the 
process has changed.  Stands that do not trip the level 2 alarm continue 
on and adopt new severity adjustments on the effective date. 


 Consider suspending calibration for stands that calibrated on one run 
where it was 436 until they run 434-2 or 438-1. If the result is 
acceptable using level 3 ei limits return the lost reference runs and time 
on future references.  If it is not restart the stand charts with BC4 runs 
only. 
 Suggest TMC avoid 436 as the first oil issued when test changes are 


suspected. 







Future Work 
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 If SP desires, SG can analyze individual merit rating by 
location for possible adjustment  
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SEQ. IIIF/G CON ROD RE‐USE
GM# 12593374







Seq. III con rods (GM# 12593374) have become unavailable and the current inventory needs to be 
utilized through the end of the life of the Seq. IIIF/G.
A mechanical specification and cleaning procedure is suggested to prolong the usage of the current 
inventory of con rods.
Mechanical Specification:
• Connecting rod/connecting rod bushing does not show excessive wear or deformation
• Fit‐in‐Rod (Clearance): 0.0066 – 0.0217 mm (0.0003 – 0.0009 in)
Cleaning Experiments Procedure:
• Penmul (60 mins)
• Solvent (60 mins)
• Ultrasonic Cleaned (60 mins)
Results


OVERVIEW


2







MECHANICAL SPECIFICATION
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DW = Wristpin O.D.


DW
DB


DB = Wristpin Bushing I.D.


DB ‐ DW = Fit‐in‐Rod Clearance
Fit‐in‐Rod (Clearance): 0.0066 – 0.0217 mm (0.0003 – 0.0009 in)







PENMUL (60 MINS)


4Front Rear Con Rod Bushing







SOLVENT (60 MINS)


5Front Rear Con Rod Bushing







ULTRASONIC CLEANER (60 MINS)


6Front Rear Con Rod Bushing
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Seq. IIIF/G Con Rod Fit‐in‐Rod Clearance (in)


Cylinder Number Wristpin Bushing I.D. (DB) Wristpin O.D. (DW) Fit‐in‐Rod Clearance
1 0.8667 0.8659 0.0008
2 0.8665 0.8662 0.0003
3 0.8666 0.8656 0.0010
4 0.8668 0.8659 0.0009
5 0.8671 0.8663 0.0008
6 0.8672 0.8662 0.0010


1 2 3 4 5 6
Fit‐in‐Rod Clearance 0.0008 0.0003 0.0010 0.0009 0.0008 0.0010


0.0002


0.0003


0.0004


0.0005


0.0006


0.0007


0.0008


0.0009


0.0010


0.0011


Fi
n‐
in
‐R
od
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Seq. IIIF/G Con Rod Fit‐in‐Rod Clearance







MOTION:
• IAR recommends the Sequence III Surveillance Panel to approve that 
any connecting rod/connecting rod bushing that does not show 
excessive wear or deformation, meets the Fit‐in‐Rod clearance 
specification (0.0003 – 0.0009 in), and has been cleaned following the 
ultrasonic cleaning guidelines outlined in section 9.5 of the IIIF/G test 
procedure be allowed for re‐use in the IIIIF/G test type following a 
successful reference test with the effective date of 5/4/2017.


MOTION TO SEQ. III SP
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Addison J. Schweitzer


addison.schweitzer@intertek.com


(210)‐706‐1586


intertek.com/automotive/lubricants‐fuel‐systems/









