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Passenger Car Engine Oil Testing
Executive Summary

» Seq. VH

« Monitoring of the VH Test began in July, one new
lab calibrated this period. Three other labs
calibrated as a result of precision matrix.

» Seq. VID

» Test no longer available

\
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Passenger Car Engine Oil Testing

» Seq. VIF

* VIF LTMS was
testing began't

» Seq. IX (former
* Monitoring of t

Executive Summary

approved in March, calibration
nis period.

y LSPI)

ne Test began in September with

approval of 2016 BB grade pistons.

\
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Calibrated Labs and Stands*

Stands

| IF 2 3
IG/A/B 3 6

| IIH/A/B 5 14
IVA 3 4

“ VG 3 3
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Calibrated Labs and Stands*

Stands
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Sequence IlIF Activity

Test Status

Validity
Code

Acceptable Calibration Test
Failed Calibration Test




Sequence IlIF - Failed Tests

Test Status Number of Tests

Stand Precision EWMA Alarm, Hours to
275% Viscosity Increase

Total 1




Sequence llIF Test Severity
. APV

* In severity action alarm, mild

- Long-term mild trend continuing (Since October
2006)

. Hours to 275% Vis Increase
* In control

- WPD

* In control

- PV60

* In severity action alarm (severe) and precision
warning alarm

\















lIIF Precision Estimates

WPD
1 - 0.87 0.89
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lIIF Precision Estimates

APV
0.25 - 022
0.2 -
0.15 - APR-17 APV precision
0.1 not representative of
0.1 - 0.08 industry precision
0.055 0.06 0.05 0.05 0.06 m APV
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lIIF Precision Estimates

PV60

0.6 ~g514
0.5 -
0.4 - °3% 033 0.33 036 0.33
0.3 - 02> 0.173
0.2 - 0.15 LKA = PV60
0.1 -
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lIIF Precision Estimates
Hours to 275%

10.61
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Sequence IlIG Activity

Validity

Test Status Code

Acceptable Calibration Test

Statistically Unacceptable Calibration Test
Total




Sequence llIIG - Failed Tests

Severe PVIS

Totals




Sequence |lIG Test Severity

- ACLW in severity warning alarm

» Long-term mild trend

- PVIS

* Precision action alarm
« Severity action alarm (severe)

- WPD is in control

- Long-term severe trend continuing

- MRV is in severity action alarm (severe)

- Long-term severe trend continuing

. PHOS is in control

\


















l1IG Precision Estimates

1.03

0.84

0.8 -

0.71

0.57
0.53 0.49

0.43
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Oct-16

0.73

0.56
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0.19

SA Pooled s

m ACLW
m PVIS



imates

Est
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l1IG Precision Estimates

Phos PHOS precision not
repr(_as_entative of industry

350 - 3.35 precision
3.00 o 2 2 9 2.84
550 - 5 17439 39513 2.31 2.33
2.00 % 175
150 _ 1.35
1.00 - >-87 m Phos
0.50 - 0.18
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Return to Table of Contents







Sequence IlIH Activity

Test Status

Acceptable Calibration Test

Validity

Code
AC

Statistically Unacceptable Calibration Test OC
Operationally Invalid Calibration Test LC
Acceptable Industry Support Test Al

‘Total




Sequence IlIH - Failed Tests

Test Status

LeveI 3 Ei Alarm PVIS, MRV, PHOS
Level 3 Ei Alarm PVIS, MRV




Sequence IlIH - Lost Tests*

Test Status

Invalid | Exhaust Backpressure probe mis-oriented

Invalid | Coolant out thermocouple improper insertion depth 2

Totals

*Invalid and aborted tests




Sequence IlIH Test Severity

- PVIS is in severity action alarm (mild)
- WPD is in control, but trending mild
- MRV is in severity action alarm (mild)
- PHOS is in control

\















lIIH Precision Estimates

0.886
0.9 - 0.775
0.8 -
0.7 - 0.6
06 05 0.51
05 - 0.47  0.464 = WPD
0.4 - m PVIS
0.3 -
0.2 -
0.1 -

O 1 | |
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IIIHA /B Precision Estimates

35 - 3.07

3 -
2.5 -

- 1.69
|53 m Phos

1.5 - m MRV
0.798

1 - 0.527
0.5 0.414 0.472

0.5 -
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Sequence IVA Activity

Validity

Test Status Code

Acceptable Calibration Test
Total




Sequence IVA Test Severity

- ACW in control.

\






Sequence IVA Precision Estimates
ACW

20 - 17.73

14.2 14.33
15 - 13.14
11.85 111
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1.00
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Sequence VG Activity

Test Status | Validity

Code

Statistically unacceptable Calibration Test OC

#

Acceptable Calibration Test AC 3
1

Total 4




Sequence VG - Failed Tests

Test Status




Sequence VG Test Severity

- AES in precision warning alarm
- All other parameters in control

\


















Sequence VG Precision Estimates

0.80 -
0.70 -
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Sequence VG Precision Estimates

RAC

0.6 - 0.56

0.5
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Sequence VG Precision Estimates
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Sequence VH Activity

Test Status | V(a:lcl)c(:jh;y 4
Acceptable Calibration Test AC 1
Acceptable Matrix Test Used for Calibration AO 4
Total 5




Sequence VH Test Severity

- All parameters in control

\















Sequence VH Precision

0.70 -
0.60 -
0.50 -
0.40 -
0.30 -
0.20 -
0.10 -
0.00 -

0.62

0.1635

0.50

Estimates

0.2194

m AES
m RAC



Sequence VH Precision Estimates

0.60
0.50
0.40
0.30
0.20
0.10
0.00

0.5

7

0.53

0.25

m AP50
m AESO0
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Sequence VIE Activity

Test Status Végglgy

Acceptable Calibration Test AC 40
Acceptable Donated Test (5t Run and Short Block) AG 22
Acceptable Industry Information Run Al 26

Failed Statistically OC 8
Operationally Invalid Calibration Test LC 2
Aborted Calibration Tests XC 1
1
1
0

Aborted Industry Information Run XI
Abandoned Engine MC
Total 1




Sequence VIE - Failed Tests

Test Status Number of Tests

Severe FEI2
FEI] and FEI2 Severe
FEI1 Severe and FEI2 Mild

© — — O




Sequence VIE - Lost Tests*

Test Status

Aborted Crank Sensor Failed 1
Aborted Load Cell Linkage Failed ]
Invalid Average Coolant In Temperature Out of Spec ]
Totals 3

*Invalid and aborted tests




Sequence VIE Test Severity

- FEIT is in control
- FEI2 is in severity alarm (severe)

Test Monitoring Center - -
http://astmtme.cmu.edy

APragram of ASTM intarnstianal









Sequence VIE Precision Estimates

0.28

0.3
0.3 - 0.24 0.22 0.23
0.22
0.2 -
FEIT
0.1 - =
m FEI2
0 -
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Sequence VIF Activity

Test Status Végﬂi;y |
Acceptable Calibration Test AC 17
Acceptable Donated Test (5t Run) AG 6
Failed Statistically OC 3
Operationally Invalid Calibration Test LC 1
Acceptable Industry Information Test Al 4
Total 31




Sequence VIF - Failed Tests

Test Status Number of Tests

Severe FEI2
Vi Alarm FEI
Vi Alarm FEI2
Total

w_|_|_|




Sequence VIF - Lost Tests*

Test Status | Cause

Invalid | Inadequate speed control ]

Totals 1

*Invalid and aborted tests

\



Sequence VIF Test Severity

- FEIT is in action alarm (mild direction)
- FEI2 is in control

Test Monitoring Center - -
http://astmtme.cmu.edy

APragram of ASTM intarnstianal









Sequence VIF Precision Estimates

0.3
0.3 - 0.24 0.22 0.22
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Sequence VIl Activity

Test Status

Acceptable Calibration Test

AC

Operationally Invalid Calibration Test

Total

LC




Sequence VIl - Lost Tests*

Test Status | Cause

Invalid | Coolant temperature control

Totals

*Invalid and aborted tests

\



Sequence VIl Test Severity

- Bearing Weight Loss is in control
- Stripped Viscosity is in precision
warning alarm.

\









Sequence VIl Precision Estimates

BWL

/.00 - 6.29
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Sequence VIl Precision Estimates

Historical Pooled s used for
SV| S comparison purposes, parameter
IS not severity adjusted.

011 0.12 0.12
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0.10 -~ o008 % 00s %
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Sequence IX Activity

Validity

Test Status - Page 1 of 2 | Code |
Acceptable Calibration Test AC 19
Acceptable Donated Test AG 3
Acceptable Discrimination Test AS 2
Statistically Unacceptable Calibration Test OC 3
Not for Industry Statistics Tests (unapproved NN >4
Hardware, stand shakedown)




Sequence IX Activity

Validity
Test Status - Page 2 of 2 | Code | #
Aborted Calibration Test XC
Abandon engine MN 1
Operationally Invalid Calibration Test (Lab Judgement) LC 1

Operationally Invalid Not for Industry statistics Test

(Lab Judgement) LN 7

Total 62




Sequence IX - Lost Tests*

Test Status #
‘ Invalid Invalid combustion data 2
Aborted Operator error 1
Aborted Exceeded number of invalid iterations allowed 1
Invalid Unable to control load 1
Invalid Failed O2 sensor 2
Invalid Data acquisition system failure 1
Invalid Air Charge Temperature Qi issues 2
Totals 10

*Invalid and aborted tests




Sequence IX Test Severity

- Average number of Pre-ignitions in
control.

\






Sequence IX Precision Estimates

AVPIE
0.3791
0.4000 0.2856
0.3000 -
0.2000 -
m AVPIE
0.1000 -
0.0000 ~
A =)
& @
Q) QO
Ao
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Information Letters*

Test Date
IF 20170419
IF 20170425
IF 20170703
NG 20170419
HG 20170508
NG 20170531

.

IL

17-1

17-2

17-3

17-1

17-2

17-3

Allowed re-use of rocker arm OHT3F-058-1

Changed honing machine calibration from annually
to bi-annually

Allowed re-use of connecting rods

Allowed re-use of rocker arm OHT3F-058-1

Revised honing machine calibration from annually
to bi-annually

Allowed re-use of connecting rods

*Available from TMC Website
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Information Letters*

IIH 20170425 17-2 Corrected test numbering to address runs on stand

Incorporated IL 17-1 and 17-2 into Test Method

I1IH 20170703 17-3 D8111 and addressed errors in Tables A10 and A11

[HIH 20170810 17-4 Corrected typographical error in Table 7

Corrected errors in section 11.8.2 pertaining to J-Tec

l11H 20170822 17-5 blow-by meter configuration

Incorporated IL 17-1 and 17-2 into Test Method
VIE 20170925 17-3 D8114 and added oil pump G4124A, addressed BLB3
in FEI calculations and corrected errors in Annex A15

*Available from TMC Website Return to Table of Contents







Reference Oil Re-blends




Reference Oil Inventory Estimated Life

Original Quantity
Blend Shipped in TMC Lab Estimated
Amount last 6 Inventory Inventory Life
(gallons) months (gallons) (gallons)
220 IX 1100 125 608 45 3 years
221 IX 2120 155 1818 50 5+ years
222 IX 1040 230 431 60 1.5 years
300 IVA 330 80 43 32 <1 year
433-1 lIF 1045 0 0 8 <1 year
433-2 [IF 500 26 196 32 2+ years
434 G 550 0 <1 12 <1 year
434-1 G 660 0 4 24 1.5 years
434-2 G, 1iH 495 35 25 28 <1 year
434-3 mna, HH 980 0 980 0 5+ years




Reference Oil Inventory Estimated Life

Original Quantity

Blend Shipped in TMC Lab Estimated
Amount last 6 Inventory Inventory Life
(gallons) months (gallons) (gallons)
‘ 435 G 550 0 2 4 <1 year
435-2 G 550 12 157 32 3+ years
‘ 436 IH 1100 18 902 36 5+ years
438 G 990 12 38 20 1.5 years
‘ 438-1 HIH 605 20 116 40 2 years
542-2 VIE 1000 25 0 24 <1 years
‘ 542-3 VIE 997 139 858 60 3+Years
543 VIF 1100 123 817 48 3+ Years
‘ 544 VIE 897 134 428 78 2+ years
704-1 VIII 897 2 103 10 5+ years




Reference Oil Inventory Estimated Life

Original Quantity

Blend Shipped in TMC Lab Estimated
Amount last 6 Inventory Inventory Life
(gallons) months (gallons) (gallons)
] 925-3 VG 975 0 10 6 <1 year
940 VG, VH 560 18 226 18 3+ years
] 1006-2 | IVA, VG, VIl 5500 224 1629 25 2+ years
1007 IVA, VG 1968 0 0 30 <1 year
] 1009 VG, VH, VIII 1100 5 39 21 <1 year
1009-1 VG, VH, VIII 1100 6 1094 6 5 years
] 1010-1 VIE 1760 224 1044 138 5 years
1011 VIF 1100 72 863 42 4 years
1012 IVB 2200 47 2101 32 5+ years
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LTMS Deviations

* No LTMS Deviations this period

\



LTMS Deviations

Historical Count of PCEO LTMS Deviations

Test | LTMS Deviations

-
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Quality Index Deviations

» Two Quality Index Deviations this Report Period.

* IVA - Engine coolant flow

 [lIH - Intake air temperature and coolant out temperature




Quality Index Deviations

Historical Count of PCEO Quality Index Deviations
Quality Index Deviations
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TMC Lab Visits

Number of Labs Visited




Lab Visit Issues

*IVB

» Process water connections to blowby heat
exchanger reversed.
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Test Area Timeline Additions*

Test Date Topic

IF 20170419 | Allowed re-use of rocker arm OHT3F-058-1 17-1

IIF 20170425 | Changed honing machine calibration from annually to bi-annually 17-2

IIF 20170703 | Allowed re-use of connecting rods 17-3
NG 20170419 | Allowed re-use of rocker arm OHT3F-058-1 17-1
e 20170425 Changed honing machine calibration from annually to bi-annually 17-2
G 20170703 | Allowed re-use of connecting rods 17-3
IH 20170425 | Corrected test numbering to address runs on stand 17-2

*As of 09/30/2017
Return to Table of Contents




5

Test Area Timeline Additions*

Test Date Topic IL
Incorporated IL 17-1 and 17-2 into Test Method D8111 and _

MK A ZDAYE addressed errors in Tables A10 and AT1 =

IH 20170810 | Corrected typographical error in Table 7 of test method 17-4

I 20170822 Corr_ected errors in section 11.8.2 pertaining to J-Tec blowby meter 17-5
configurations
Incorporated IL17-1 and 17-2 into Test Method D81 14, added oil

VIE 20170925 | pump G4124A, addressed BLB3 in FEI calculations and corrected 17-3
errors in Annex A15.

VIF 20170407 | Begin calibrated testing

IX 20170815 | Begin calibrated testing with 2016 Grade BB Pistons
*As of 09/30/2017
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Rating Workshop Data

» Summary of Precision Data From Light Duty

Rating workshops:

* VG Average Piston and Average Engine Varnish.
 [I1G WPD
 [IIH WPD

\



Sequence VG Precision-Rating Workshop Data
Workshop Data for VG Varnish

0.4 -
0.35 -
0.3 -
0.25 -
0.2 -

O] 5 - m APV All Raters

m AEV All Raters
m AEV VG Lab Raters

O -I B APV VG Lab Raters

0.05 -

2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
Ind Sp
SA Sp




Sequence IlIG Precision - Rating Workshop Data

0.6
0.5
0.4
0.3
0.2
0.1

Comparison of Workshop Pooled Standard Deviations with
Industry Pooled Standard Deviations

2008

2009
2010

2011

2012

2013

2014

Pooled s of reference

Pooled S for
Severity
Adjustments

data from Feb 2011

Through Feb 2012

2015

2016

m All Raters

m llIG Lab Raters

2017
SA Sp

IIG IND SP
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Sequence IlIH Precision - Rating Workshop Data

Comparison of Workshop Pooled Standard Deviations with
Industry Pooled Standard Deviations

Industry pooled s is from
the current period

0.6 0.51 ooled S for
0.47 Covertty
O .5 Adjustments
0.4
m All Raters

03 O-I 7 O] 6 m llIH Lab Raters
0.2
0.1

0]

2017 [IIH IND SP SA Sp
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Miscellaneous Information

» Available on TMC Website:
 Live Reference Test Data Bases
 Surveillance Panel Meeting Minutes
» Test Area Alarm Logs

« Complete Test Area Timelines
* LTMS Manual

» www.astmtmc.cmu.edu



http://www.astmtmc.cmu.edu/
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